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wais@b2o2as an androgen receptor nmodul ator and REBJIA68464500

DESCRI PTI ON CYCLI C AM NE COVPOUNDS Techni cal Field The
present invention relates to a cyclic am ne conpound

Background of the Inventiagn Androcen is synthesized in

the testis and adrenal coPEERRIRBEMY to an andr ogen
receptor in a targetcoeid, AVt SOMPBUNDS OUS

physi ol ogi cal activities. Chem cally, any natural

andr ogen bel ongs to C 9Technaral Fimldmj or androgen

anong e BrkachesLASLEL P ALY $¥ NEA PR ifl e ompouna
testis, taken in a target celt
LmQ/BJlolatsglanahndmgemtz;ecdptoﬁ:emaﬁelaamlr&rra:l t(hazrtl&)kel s a

maj or androgen su% sour ce. Andro en i.s involved in
the growth and fu ‘%‘iﬁ*%’ﬁ AnPEntRR SRR al  or gan

(prostm{doqeash SUL Rt K by QR dhdyPdstiyamnd)iRens cortex,
etc. sex differentiation in the enbryonic stage,
W@@onndéem | IRt eRbOpT d8siohabdets exngadar ymgeﬁhaws

ract qf.smas
ERAER B Lo tedl Fi¥dese Pt Al pdppofetural

a&tdrqgealn@eubﬁghl £@)C19 mtemotidon Dhe pha}et rarﬁiraalqehahinOﬂg them
in nmuscle and the |ljke, bone mstabollsm and the |ike.

HhdreStOsE e T ORG r Il brS WS daRddHR the tt&stils, uptaken in a

el ONangashénd | AR phl)8i bi kg LS WS iRy . In female,
i nsufficient actions nmentioned above, thus |leadingt

adnaras coirsenses @ﬁ@ﬁk@r@d@@gms@m |squr@1e life)
To de%d/\nth thg S|tu ggean%vggﬁn Ig(;pé r{%rﬁt
t herapy T1s generaf y enp oye g5Pesd TEstos erone,

iyinithelanceandr ggent shaomgag dbrbetené, badsinea aef gland,

andr%genl c action_has been studied and put to
epididymis, vas deferens etc.), sex dlfferentlatlon in the

embryonic stage, spermatozoon formation, expression of secondary
sexual characteristics (induction of masculinization, for
example, muscle-skeleton, voice, fat distribution etc., and the
like), promotion of protein elaboration in muscle and the like,
bone metabolism and the like. Therefore, shortage of androgen
due to testis dysfunction, castration and the like results in
insufficient actions mentioned above, thus leading to various
diseases and degraded QOL (quality of life). To deal with the
situation, an androgen replacement therapy is generally employed.
Besides testosterone, synthetic androgen showing diffefent
balance of androgenic action has been studied and put to
practical use in clinical situations.

On the other hand, when androgen is involved in the
progression of pathology, an androgen deprivation therapy is
employed. For example, in androgen dependent prostate cancer,
castration and administration of GnRH agonist decrease
testosterone and increase a treatment effect.

For androgen replacement therapy, testosterone and

synthetic androgen are generally used. However, they have a
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practical use in clinical situations. On the other
hand, when androgen is involved in the progression of

wW@aa0horw@gy, an andr ogen deprivation t her apy i SPCT/JP2008/064500

i.n _andro endent p state

SERR S icsTRE o Tl e, BORGY POToat 7gaRFEor shows

St a%e rbeat BEHRGHN e ibn. ncraaserdré ) eat rmmrogteﬁe@éceptor
For andro%en repl acenent therapé t est ost erone and

meithdorc (RAGE bgekr ke apomdsal | Paviseq. a%ﬁéﬁmﬂﬁ@ skeleton
{%V&:%%%&@hdt KSd €1 Q0 WHGN ¢ R agﬁg«mne b [$eRaPRology

't ver or shows other sterol on.
Jineresd diye inanfandi age memdrogehoactbdnl &typogonadism, male

articularly a nist havi a. non-st er.oi_dal skeleton
¢ DA at Sy s OB00E e ABE 198 hata et 5pectal o
St AR veAdse doPYr h Héthion Bt aAREEQIEN AXEoPBrosis and the
(hypogonadi sm nale clinmacteric disorder and the |ike)

Jpat hol ogy expected to show i nprovenent by the

act i on0f; aﬁlﬂ&%ﬁe’f,‘%&f% s t%%'l%né”gﬁifx?aén}%e)hamh& 5S

known 't naph ene derivative
Wn'n'dilndinae rinhg ghdimsa a}erd biroandndg@g eredegtept abdulator

nodul at or [ 2004/ 16576 However, this
?Ce"flg%fbr{@é’ g@éléy ﬂ%@/g scHoWEVET ;F%?Ha‘???oft?é}?feﬁ@es not
gesdvald ‘éeppﬁi‘bﬂﬂdﬁl&i&%nteuﬁﬁklﬁétl@@ BP9 & 90b8fituent at

pyrrolidine ring. | e a benzene derivative having a
By ripogiliaoni ag, pyWﬁQﬁidﬂmﬁmglag anti-androgen action

(JP'ZgﬁﬁVe %7§e€%gﬂg &g%fgg% gggggzkg %Hggﬁxﬁg%éggdrlng,

deriv aving a pyrrol
vﬁmrcm%e@poaﬁsaﬁtm&mdm hetwﬁ) 2@1@52(]1118%33)73azxeand WO

onp und havi ng a substituent at the
%%%%% of 289 p§r PRRFRN SFHITG LT BRVENG cF Rwerolidine ring,
WA R A3UGSeAl fbPC4MEYIRAs and the like (WO 2005/108351) are
known, a compound having a substituent at the 3-position of a
pyrrolidine ring is not disclosed.
Disclosure of the Invention
Problems to be Solved by the Invention
The present invention aims to provide a compound having a
more superior androgen receptor modulating action.
Means of Solving the Problems
The present inventors have conducted intensive studies in
view of the aforementioned problems and found that a cyclic
aminobenzene compound represented by the formula (I)
unexpectedly has a superior androgen receptor modulating action,
which resulted in the completion of the present invention.
Accordingly, the present invention relates to

[1] a compound represented by the formula (I)



10

15

20

25

Problens to be Sol ved by the Invention The present
invention ains to provide a conpound having a nore

WG e84 andr ogen recept or nodul ati ng acti on. POAEAE08xi64500

Sol ving the Problens The present inventors have
conduct ed RAtensive studies in view of the

af orenent i G problens and found that a cyclic

' onpound represented by the formula (I)

on, which resulted in the conpletion of
ention. Accordingly, the present
tes to [1] a conpound represented by the
1ein RL is a hydrogen atom a hal ogen
ia a carbon atom a group via a
om a grouq V|a an oxygen atomor a group
r atom R2 f a hydrogen atom a hal ogen
Q.M a a carbon atom a group via a
atonfza.group via an oxygen atomor a group
laf ur atom R3 is an el ectron-w thdraw ng
group; is a hydrogen atom a hal ogen atom a group
ia a carbon atom a group via a nitrogen atom a
%h Via an oxygen atomor a group via a sul fur atom
F0 1 5Saah PHEBRAL Bt M Hab&_{;@fgeﬂzdﬂ 0 g@o@pOWPa VA &dbon atom,
carbon atom a group via a hitrogen atom a group via
R PIPAPY &R aad ohd BYOIETy BGgP, vRadtowm | YiF aat eryIRe ptom or a
ggy oggn atgm gknﬁlggen atom a group via a carbon
ﬁ a group via a nltrogen atom a group via an
Rixygea aydrgen atgnoup Nadogers Wltfont, at gfbup via a carbon atom,

a group via a nitrogen atom, a group via an oxygen atom or a
group via a sulfur atom;

R® is an electron-withdrawing group;

R is a hydrogen'atom, a halogen atom, a group via a carbon atom,
a group via a nitrogen atom, a group via an oxygen atom or a
group via a sulfur atom;

R’ is a hydrogen atom, a halogen atom, a group via a carbon atom,
a group via a nitrogen atom, a group via an oxygen atom or a
group via a sulfur atom;

R® is a hydrogen atom, a halogen atom, a group via a carbon atom,
a group via a nitrogen atom, a group via an oxygen atom or a
group via a sulfur atom;

R7 is an alkyl group optionally having substituent(s) or an
aralkyl group optionally having substituent (s);

R® is a hydrogen atom, an alkyl group optionally having
substituent (s), an alkenyl group optionally having
substituent (s) or a cycloalkyl group optionally having
substituent (s);

R® is a group via an oxygen atom; and
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R7 is an al kyl group optionally having substituent (s)
or an aral kyl group optionally having substituent (s)

W0 2R8/02@34 hydrogen atom an al kyl group opti oP@i/iBe008/064500

avi g.subsituen S), al keny| . ropoti naI
HEA A5 188 PT « HenetSipaseth rapt) RFigH bt chet hlving
QB dtanaleny (BaVi(ng @Uﬁtda{s*éenklhg)A ;m&YP BS A S QWP 6\nmbered
an ox gen aton1 andRing Ais a 6- menbered ring

ipgf ar EREFO mdngvlfrbb%%twﬁoa@s}san@ n ©fi § salt
ing A may be a 5- or 6-nenbered ring formng a
splro bond with C3-6 cycloal kane) , or a salt thereof;
(Z] ttHaaecompponddoﬁfth&eakﬁmvmerrﬁhbhenheﬁl][,1]w,he\mb&he'Rmng A is a

SendoridiBes 245" SpLED PR-RREF RSV SR BREP or
pipdMerinkavi Ry spPsdddusNtrutshett hev DYE réilﬂs@'ﬁ%eh'tr(‘gh (the

and piperidiné ring optionally forma spiro bond
- ldgdnearkageind gizleniddneonpoanebtoionadldy form a spiro

o&/%l%nhl on ci&%lkan\gqerel n RLis a hydrogen atom a
al ogen at® ower ‘dl kyl group optionally having

B}J]bs:thet uempo(lﬁai of Rzhd ssbavieamegebomé®dnillg Im)mrlelal kyl
roup@ogtlonall haV|ng substituent (s) or a | owe

| REx SEPIIptatSHal PyPRAOFFRY 2T A% &elerW%)alkﬁFiS qiup

ShteAQ 19T HHanE“sﬁ@sﬁﬂ“dé%rtQQEg atom or a hal ogen
atom R5°is a hydrogen atom is a hydrogen atom R7

R’sis hobelogdrkydtagroaploper onbkyl drovipngrsibseltygmving
%Sc;stltuent?rs?l k¥| a g_{ ueDr a‘i‘i(b%?;a!;l« [I)q aovﬁtnl%naliqSt ll'ltaxl“rl%qct;
substituent (s);

R’ is a cyano group;

R* is a hydrogen atom or a halogen atom;

R® is a hydrogen atom;

R® is a hydrogen atom; .

R’ is a lower alkyl group optionally having substituent(s) or an
aralkyl group optionally having substituent (s);

R® is a hydrogen atom, a lower alkyl group optionally having
substituent (s) or a Cs¢ cycloalkyl group optionally having
substituent (s);

R’ is a hydroxy group; and

Ring A is a 5-membered ring (pyrrolidine ring) which optionally
has 1 or 2 substituents selected from a halogen atom, a lower
alkyl group optionally having a hydroxy group, a lower alkenyl
group and an aralkyl group, or a 5-membered ring (pyrrolidine
ring) forming a spiro bond with Cs-¢ cycloalkane;

[4] the compound of the above-mentioned [1], wherein the formula

(I) is the formula (I’)



R8 is a hydrogen atom a |ower alkyl group optionally
havi ng substituent (s) or a C3-6 cycl oal kyl group

wopiovomaBd y havi ng substituent (s) ; RI is a hpdr/opegos/o64500
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group; and Ring Ais a 5-nenbered ring (pyrrolidine
ri nogg'°véH ch optionally has 1 or 2 substituents
e ted Rrom a hal ogen atom a |ower al kyl group
i onakly having a hydroxy group, a |ower alkenyl
a Bn aral kyl group, or a 5-nenbered ring
| digae ring) formng a spiro bond with C3-6
| kane, [4] the conpound of the above-nentioned
] ‘Bnth%ﬁormﬂa (1) is the formula (I'
RlLis a ﬁydrogen atom a hal ogen atomor a

2 | , group optionally having substituent (s) ;
i sTa haRogen atom a |ower alkyl group optionally
#nhal ogen aton(s) or a |ower al koxy group
optional ly having hal ogen aton(s) ; R4 is a hydrogen
ﬁﬁéygf%r a hal ogen atom R5 and R6 are each a hydrogen
atom R7 is a |lower al kyl group optionally having
Bubst &t hpdfodes) adbmanaahal dydn grteup oephi doadt yaliawli rREoup
substi t yent (s$ ; R8.is a hydrogen atom a |ower alkyl
FPowRacpti BREHPY HRATHGUSHEdEI f uent (s) or a C3-6
Y €508l Ky o O WR APt LOongkly Jmln%r%ﬁesh?{:y&@éliﬁ)ha:ving
and R10 and R11 are the sanme or different and each is
ha Jpgénogeambs bryr & Halvegenlipsym groumwmtisnky Ly ghavupng
0 ngg@gkxm?gvjng a hydroxy group, a |ower alkenyl
gro or ‘an‘aral kyl group; in this case, RL0 and Rl1l1l
rfay sf or iy Goderc pebaabkaaehd Dgpsrhertond;t h

R® and R® are each a hydrogen atom;

R’ is a lower alkyl group optionally having substituent(s) or an
aralkyl group optionally having substituent(s);

R® is a hydrogen atom, a lower alkyl group optionally having

-substituent (s) or a Cs-¢ cycloalkyl group optionally having

substituent(s); and

R and RM are the same or different and each is a hydrogen atom,
a halogen atom, a lower alkyl group optionally having a hydroxy
group, a lower alkenyl group or an aralkyl group;

in this case, R and R may form Cs.s cycloalkane together with
the adjacent carbon atom;

[5] the compound of the above-mentioned [4], wherein R! is a
hydrogen atom, a halogen atom or a lower alkyl group;

R?® is a halogen atom, a lower alkyl group optionally having
halogen atom(s) or a lower alkoxy group optionally having
halogen atom(s);

R’ is a lower alkyl group optionally having substituent (s)
selected from a hydroxy group, a lower alkoxy group and a Cs¢
cycloalkyl group, or an aralkyl group optionally having

substituent (s) selected from a halogen atom and a cyano group;

5



the adj acent carbon atom [5] the conmpound of the
above-nentioned [4], wherein RL is a hydrogen atom a

whaloomzn3at om or a | ower al kyl group; R2 is a PEi/orpees/064500
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om _a lower alkyl gro optional |y havi ng hal ogen
£ 3 3) DETTSETDER ™ oo EF GBS PY Aagt-hgbyeLoalkyl
wgernnt on(s); R7 is a lower alkyl group optionally
aving substituent (s) sel ected froma hydroxy group,
B I@Q&rp\ al ¥exythyr sapeant Al Bmenly @ngakeRgh §8 cyprydnogen atom,
r I ou ' I I.Ng ' )
SOt prdhy R AP AT DEKLBY VR0 M tentd) prowp, an
dwadrlgdegratipi oA 4 avmverall kly1 ggoopp osulestGIfied by a hydroxyl
| oal ky roup; and,R10, a sanme or

cyc I nd R11 are_th

G R RAE S i Y A o LGl Va EREF o enL cREsREne
BodMRIr dhknl tHE O3y aRtowakbahkepyh) 9roup, an aral kyl
group, or a lower alkyl group substituted by a

Hyldréoxy(i2Sg 6 lip2 t ¢ hithi3s hydsexy Rl 6oxerly ROl igini-anal | y2-
(L1 RREAPRNEALALREH M b Lga A it Gar bon

E2- ez—I&Iloaohyel( 0Xy,- 55 )oxepyti-oki b Amét i1 -2-dxopyrrolidin-1-
(trifluoronmethyl)benzonitrile, or a salt thereof; [7]

YLIOAGOGLE T L L e 4T BRysalth fRPERGE

ﬁ]]grﬁlteﬂ%’(@R?g]gb(gl_?ye%t?%}éﬂ—@g%—'ci_ig]:Lléthﬁglz?é}i&cﬂé)ﬁr—2Q'6x6p§§l:$lidin—l—
8L ldiZ-meshoxgbaydemidyrideox opy ar sl ti the xddf ;

-2 net hoxybenzonitrid 6,,,06_a, salt thereof; [9 e

%%Ch 6?@: 0 f(ggééﬁééf%ﬁé etﬁyh 3 hyéroxy 4 ﬁgthyl 5
oxbBirl4 34 Ay U pX)behatRiikYi18; or a salt thereof;
oxopyrrolidin-l-yl benzonitrile, or a salt thereof;

(1Y) 2rtrrspodal ‘tl%mﬁﬁ)@S)ethslé?h%ngﬁl@rdI%-hydroxy-Z-

AR Pn RSt O ad b o, o
F2-letdnyfl (28, B dr Dxgt5rloxepydroky db nexegyirolddin-1-yl] -2--
(trifluoromethyl)benzonitrile;

[12] 2-chloro-4-[(4S,58)-4~hydroxy-5-methyl-2-oxopyrrolidin-1-
yl]lbenzonitrile;

[13] 4—[(4R,SS)—5—ethyl—3,3—difluoro—4—hydroxy—2—oxopyrrolidin—
l1-yl}-2-methoxybenzonitrile;

[14] 2-chloro-4-[(2S,3S,4S)-2-ethyl-3-hydroxy-4-methyl-5-
oxopyrrolidin-l-yl]lbenzonitrile;

[15] 2-chloro-4-[(4R,5S)-5-ethyl-3,3-difluoro-4-hydroxy-2-
oxopyrrolidin~l-yl]lbenzonitrile;

[16] a prodrug of the compound of the above-mentioned [1];

[17] a pharmaceutical agent comprising the compound of the
above-mentioned [1] or a prodrug thereof;

[18] the pharmaceutical agent of the above-mentioned [17], which
is an androgen receptor modulator;

[19] the pharmaceutical agent of the above-mentioned [17], which

is an androgen receptor agonist;
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(trifluoromethyl) benzonitrile; [12] 2-chloro-4-[ (4S,
5S) -4-hydroxy-5-nethyl -2-oxopyrrolidin-lyl]

whergoi2s4il e; [13] 4- [(4R 5S) -5-ethyl -3, PCT/JP2008/064500

= di f | uor 0- 4- hydr oxy-2- oxopyrrolidin- 1-yl . .
o PR RO BERI AT E 109 o A4 T o5 ERF e Mepsdonsd [4), which
2 -Ltthplsud-By e oxyve-dRiMyenSre 8oy M@ddiatol;y! |
benzonitrile; [15] 2-chloro-4- %é4R, 5S) -5-ethyl -3, .
Bdi fthgoPBasmaget b agepspgEr e pvR-yienptioned [17], which
; onit.rile; I of ..t u -

Do ouEht: Sor it P Biladtsnte CEEHA O BlpbBbnadion,
o alsmagt ehic congmdedt  off rahét ppovachrenta oredsképporosis;

rodrug, thereof ;. [18] th ay maceuti cal ent o :
i) 26y AR oetE e ASe AR PEnEhe ShPiandessarted [17), which
1LGeHraR 189duhgbfessdnkd] at hesphar seeaift- @nndgest, 04 muscle
the above-nentioned [17], which is an androgen
EEE3E6nJ9ag0a1 51 ; § Zchexd ap FEPREeRIAIvala Hgelvt weighhedecrease

v i oped : [ ' i ssye-sel '

R S TRE A gt ot BR. ol A7 kEEa a0
mgatihtef hyheraboptey memtyicareghiy 13 musdiliecldss gauagenby a

or the prophyl axis_or treatnent. of hypogonadi,s mal e
SeR%EL BF1 Bh RSN UhOT (RRUFA)0 EaR HBHSEAGe eiont
0811e@PREesHLE; f622And NP1 ARESULE Cole AGRM: Of hpsoct;onadism,

above-mentioned [17], which is a frailty suppressan o

mplesélimasteshgt ¢l wondatoefraalhvis ctacliaxdce @i pgtageprosis in
chexi p Nt Lgh ecr .

C B A TR E 3 Nee BRREY SPELHN A1 E3RE s, At of

tofe poapbaha bF petid ragpve-meny Qbhe@hyl ororMis plredi-agsthereof;

caused by _a di sease or_an aﬂent for reducing the

s '&fe OheF gt COTRBNh HetREd2POFe THE BBy IL4ki 8T of Prodrug

{HBRJIFERbr Ot hBYPREARANIHTof an agent for the prophylaxis or

treatment of hypogonadism, male climacteric disorder, frailty,

cachexia or osteoporosis;
and the like.

The definitions of the substituents of compound (I) are
explained below.

Examples of the “halogen atom” for R}, R?, R%?, R® or R®
include a fluorine atom, a chlorine atom, a bromine atom and an
iodine atom.

Examples of the “group via a carbon atom” for R}, R?, R!,
R® or R® include cyano, a hydrocarbon group optionally having
substituent (s), acyl, optionally esterified carboxyl, imidoyl
optionally having substituent(s), amidino optionally having
substituent (s), carbamoyl optionally having substituent (s),
thiocarbamoyl optionally having substituent(s), a heterocyclic
group via a carbon atom, which optionally has substituent(s) and
the like. |

Examples of the above-mentioned “hydrocarbon group

optionally having substituent(s)” include alkyl optionally

7
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mal e climacteric disorder, frailty, cachexia or
osteoporosis in a mammal, which conpri ses

wmmﬁpmmeri ng an effective am)unt of the conpRCM#P2068/064500

é% b%VSSH§Pﬁ é&i:gl nye erLgh %f%g%P % 4;tf%ﬁ%nt (s),

e *CoRpound. ht e

aplnqdfyllg ophebeaailj QfathJ'ﬂﬁ_; pubductient of) arcyageal k{oroptionally
prophyl axi s, or treatnent of hypogonadi sm nale
}@VWCFEPFPH‘F%‘& e, ofrwdi PP{]'lO’&%%Héf}aé’ 166 SUbStltueDt( ) s

H189A06BE 1 Sna PNF HAR g %ﬁbsIE€uéﬁ%{§Vtdd@n§h9f1§E§

substituents of ‘conpound (I) are explained bel ow.
Exaan@@mQﬂesh@f 't ogerkydt’ontf fbe FgveRenR4onRE Balkyl

fl hl ori n to a, brom ne
g R O AL R R T
nﬁ‘e’i:l’tml’) atapl, ferodill., REopRépyRp Bt R6, 1iRGHUEe1FY8Ee-bwtyl,
hydrocarbon gr oup optlonally havi ng substituent (s)
yr bioplonant Yl edieel e rarBRxhe liedoylhe lower alkyl

Qptiighal h e 'a(‘Q: t|n &f) +&Mg di no optionally

havi n uent car anny optional Iy having
substﬁk@mpﬂe@s@f thdnsuha@bameyt bpat orted |apdvavmagtioned

. it het [ b

S G S SRBSLEbLER PP e

li)ke. hExsgphestdi (g.gbgvacrenéi sned 'dhidresar 886m, bromine
roup optionally having substituent (s) " include

Ry Rngpt PRHRE |3ARMVI/ng substituent (s) , al kenyl
av:ggagé% ggYuent (s?k%hcy foéﬁ%fﬂ”ﬁgﬁ%@%gyﬁsi%é%?%éf&y’
km]:bsdyl t deobutsyy,, ﬂ’cwbumpkh/onaety—lhmdxyg esab$t i t uent
{ aralg%aﬁgftégnel gg ;Eg}fyﬁgé%%gent (s) and
@h@veaqealkpmﬁﬁ e@kﬁy|ethynyl propargyl etc.),
(v) amino,
(vi) mono-C;¢ alkylamino (e.g., methylamino, ethylamino,
propylamino etc.),
(vii) di-Ci-¢ alkylamino (e.g., dimethylamino, diethylamino,
dipropylamino etc.}),
(viii) mono-Cj-¢ alkyl-carbonylamino (e.g., acetylamino,
ethylcarbonylamino etc.),
(ix) di(Ci-¢ alkyl-carbonyl)amino (e.g., di(acetyl)amino,
di (ethylcarbonyl)amino, di(propylcarbonyl)amino etc.),
x) hydroxy,
xi) cyano,

(
(
(xii) amidino,
(xiii) carboxyl,
(

xiv) Cj-¢ alkoxy-carbonyl (e.g., methoxycarbonyl, ethoxycarbonyl,

propoxycarbonyl etc.),
(xv) carbamoyl,
(xvi) mono-Ci;-¢ alkyl-carbamoyl (e.g., methylcarbamoyl,

ethylcarbamoyl etc.)



optionally having substituent (s) " include | ower
al kyl (e.g., nethyl, ethyl, propyl, isopropyl, butyl,
WO 2@bLozB4 sec- butyl, tert butyl pentyl, hexyPCHBIR20)8/064500

nd the.like. The Io yl is alkyl having a carbon
{aﬁ}’ r daf Cl 6t Y- CBF EE 6F - The ‘Q/I“&?s%yﬁﬁé‘%?a{“ﬂ}é{'
dia-rahevenaRayl ased, )" al kyl optional |y having
substituent (s) " nay have include (i) a hal ogen atom

(erigl) ryvadifneminasarbonydr ilfedat ohvantommeaabonyhnd
ﬂ]{_)ﬁ%ﬂ%lﬁggg’}bo&il )mo h%l%hg(g%]\_(? §:9 elt I t hoxy,

OXYy, Propox I sOp opoxy sobdt oxy,
5 bmkeiﬁo,tert butoxy etc. ), (iii) C2-6 alkenyl
vin allyl etc.),

% C2-6, al ky
éi}ﬂyﬁ%e o kBbar T Ot 65 (U5 VR s L i FERROTErdd gt
BLloy] 291,n0yEeafh iy TEIY BMEPELoBEGY BN, BHADYKET N, and

etc.), (vil) al’kyl am no (e.qg., |nethylan1no

ditet @ylsahsh@tu@mtm ow & mseeent)at (subdtitmpablel pogition(s) .

al kyl -car n 0, ¢e mon w

et hyl ggaf}l ny a?npn%h etc. 1)g(ehé”?x) E% ?l&f %ba‘fef(ﬂenéc&ro S%yl ?lkenyl
10 c@fﬁMaCL&yghavﬁmg (aasitiltheari(8py ﬂmCILﬁidlecﬁwrbamkbblyl (e.g.,

am no, di & pylcarbonylé amno e

YL cpandl s (XTIGERARRORo 2 BRT LTy c%%dx;ﬂnd) (c;erev} PE$. 6 The
1%&@%1‘1&%599”% dBcdhyl 'Tﬁ%‘%ztﬂﬁzjygaémrl number of 2 to 6.

et hoxycar bonyl , propoxycarbony
Examples of the substituent that the above-mentioned

”

“alkenyl optionally having substituent (s)” may have include

15 those similar to the substituents that the above-mentioned:
“alkyl optionally having substituent(s)” may have, lower alkyl
(e.g., methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-
butyl, tert-butyl, pentyl, hexyl etc.) and the like, and 1 to 3
substituents may be present at substitutable position(s).

20 Examples of the “alkynyl” of the above-mentioned “alkynyl

”

optionally having substituent(s)” include lower alkynyl (e.g.,
ethynyl, propargyl etc.) and the like. The lower alkynyl is
alkynyl having a carbon number of 2 to 6.

Examples of the substituent that the above-mentioned

25 “alkynyl optionally having substituent (s)” may have include
those similar to the substituents that the above-mentioned
“alkenyl optionally having substituent(s)” may have and the like,
and 1 to 3 substituents may be present at substitutable
position(s).

30 Examples of the “cycloalkyl” of the above-mentioned
“cycloalkyl optionally having substituent (s)” include Cs-g
cycloalkyl (e.g., cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, cycloheptyl, cyclooctyl etc.) and the like.

Examples of the substituent which the above-mentioned

35 “cycloalkyl optionally having substituent(s)” may have include
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(xv) carbanmoyl, (xvi) nono-C - 6 al kyl -carbanoyl
(e.g., nethylcarbanoyl, ethylcarbanoyl etc.)(xvii)

walreo@o2@3al kyl - carbamoyl (e.g., dinmethyl car ban®gi/JP2008/064500

e R NN, EY e e

YEIRIRQIT BReRbRANYY Bi€ing w9tk tueatds) ~ (AXy) Kdvd and the like,
al kyl -urerdo (e,g., nethylureido, ethylure|do etc.

neki)) tes%w%t@awyﬁs maYgbe pyesemt oy sustifusablehe
ﬂd % 3 1 to 3 substituents nay be present at
i t&ble position (s). Exanples of the "al kenyl™
of tquxﬂmeesneﬁttnae%bfyﬂﬂ<@mythephboweﬂmgnﬂumﬁemg“optlonally

substitu i nclu l.o al kenyl

Bavng, Sﬁgﬁé%ﬁ%%w AR lg}vﬁ'fg% Ge- aanarf/ﬁeg?r%er Pyﬂ?élyl
napMhyal KeAYhr{s @quéndﬂ@vltenglﬁecar bon number of 2
to 6 éxanp | es of the substituent that the

abov e Exenpileaedt "bquefrmstaﬁme@ﬁathyt higtve rﬁg})@@bmeinttmened “aryl
n }I
eI P Er T BRI By o chose simiiax

Kuﬁﬂh@nahb;thﬁuéMQSS&HEﬁIﬂhéeﬁboés}menﬁ&nhdﬁﬂﬂalkbﬁyﬁroptlonally

| kyl (e, g.,. nmethyl hyl |, butyl
b EESELERTRY 1) G bRl Shgetng Lo Adetoty 3

@i&tﬁ'&%eh'tgema?r@e ]px_té%é’htS%SEhBé'@{‘E@tﬂBé sREESANE) .
at substitutab osit ion (s) | es of the

" al kyixampaest hé ‘amv‘@n@mldné@ tlada kgkrypte-opstnitdoakty “aralkyl

[ . k I .g.
SRR codfLpesd ovgle Y88 ro .,

ey | phengl &yiyl, heapghityameshhonetwnbeindothd 1ek6. .
Exanpl es of the _substituent that the above-nentioned

" al ky AyiRTBpESoRal Fi° R Sid taeBSt Fhaenthg SPovergpgnkagaed

4&%¥ﬂ¥%§ optionally having substituent(s)” may have include

those similar to the substituents that the above-mentioned
“alkenyl optionally having substituent(s)” may have and the like,
and 1 to 3 substituents may be present at substitutable
position(s).

Examples of the above-mentioned “acyl” include a group
formed by binding the above-mentioned “hydrocarbon group
optionally having substituent(s)” with carbonyl.

Examples of the above-mentioned “optionally esterified
carboxyl” include carboxyl optionally esterified by the above-
mentioned “hydrocarbon group optionally having substituent(s)”

Examples of the above-mentioned “imidoyl optionally having
substituent (s)” include imidoyl optionally having 1 or 2 from
the above-mentioned “hydrocarbon group optionally having
substituent (s)”

Examples of the above-mentioned “amidino optionally having
substituent (s)” include amidino optionally having 1 to 3 from
the above-mentioned “hydrocarbon group optionally having

substituent (s)”
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those simlar to the substituents that the
above-nenti oned "al kenyl optionally having substituent

w@ 3009/020r84/ have and the like, and 1 to 3 substPCTIErNEs/064500

b ent at,_substitutable i{io S) .. .
A PETER S8 el K1 B TEnGt OfRa. sBOVETA PBidgRally
aimeigoahb}ttlﬂ@ém@(al'* VirkavidegcsubshbyUaiBtibshlly having 1 or
i nclude C3_8 cycloal kyl (e.g., cyclopropyl,
Z B G| %@%TW%ed SPPBRERYPON GRAUBheptjpnally having
tAQGEKL (8 and the like. Exanples of the
substit uent V\,hl ch t he above-nenti oned "cycl oal kyl
opt i orﬁa@lbavoﬁ@%kﬁiaﬁm&ht@s)med Trelyldwsambamoyl optionally
i ncl udet e sim]jar, to stituent ich.the .
SR, RUREEFEHTE b cer e Lge: bRLP PSRy CERBEER berkaving 1
dS)2 "Fromy thaveosns-idi ilonke, “apdrdcd foch Sjﬂ%%bl bpenbsally

may be present at substitutable position (s)
IewEmel esbetitwent &3lyl of the above-nenti oned

"optigna Rk r Lude Ch-

arsl %% ¥ ¥£8§oé¢:&%hd w%% ?% Ey é@ll{bdrp%t# tﬁg the
dbd«&—nﬁnaﬁmhe«s ‘tﬁettelrreacfymﬂitzl tueuap ‘tiﬁata tda@bon atom, which
abave-nentjoned "aryl optionally having substituent,
TRy Ko e e o e Shi FaTTa 4 JeterodyClic group
Substiattuent 84t batud g ARewe- ABALL PR {'@lHeRRYbeyclic group
optionally having substituent (s) " may have and the

(alkiehaghag hetera-wilist igroum s fagh beogradgemg, ags a ring-

%#gﬁ:l%g:hggggleSt&gs Eiecg a(tZozmgl %é%%' chf %rtﬂ toel‘({sal @ﬁl least one,

rent i oha havi I'g
;m&f&tn’abmgnn £6)4" mcmé mﬂef@fabﬂyal abkyd, (}*@t@ro bemeylof 1 to

heny| et h na | met h etc and the |ike.
%&%’1 g‘Ff?ﬁég b%/tqrt @e?{ftmfiﬁbt SeFretashiEome AR BREgGEn atom,

%{ﬂ'f'ﬁ)f' aPBh! 0nah i trdia RYRURALIT EMENti ksS) andnHXVB%ea bond
|ncI ude those sinmlar to the subsfituents that the

ab@ capboni ahem, and the like are used.

As the “aromatic heterocyclic group”, for example, a 5- or
6-membered monocyclic aromatic heterocyclic group such as furyl,
thienyl, pyrrolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl,
imidazolyl, pyrazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl,
1,3,4-oxadiazolyl, furazanyl, 1,2,3-thiadiazolyl, 1,2,4-
thiadiazolyl, 1,3,4-thiadiazolyl, 1,2,3-triazolyl, 1,2,4-
triazolyl, tetrazolyl, pyridyl, pyridazinyl, pyrimidinyl,
pyrazinyl, triazinyl and the like and, for example, a 8- to 12-
membered condensed polycyclic aromatic heterocyclic group such
as benzofuranyl, isobenzofuranyl, benzo[b]thienyl, indolyl,
isoindolyl, 1H-indazolyl, benzimidazolyl, benzoxazolyl, 1,2-
benzoisoxazolyl, benzothiazolyl, benzopyranyl, 1,2-
benzoisothiazolyl, 1H—benzotriazoly1, quinolyl, isoquinolyl,
cinnolinyl, quinazolinyl, quinoxalinyl, phthalazinyl,
naphthyridinyl, purinyl, pteridinyl, carbazolyl, o-carbolinyl,
B-carbolinyl, y-carbolinyl, acridinyl, phenoxazinyl,

phenothiazinyl, phenazinyl, phenoxathiinyl, thianthrenyl,

11



"al kenyl optionally having substituent (s) may have
and the like, and 1 to 3 substituents may be present

W@R00ses4 t ut abl e position (s) . Exanpl es of tPEI/JP2008/064500
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bove- nenti.oned "acyl" incl.ude a,group formed b

AT A ROV RAR TR Wity - B0GT Dot oy rolo (1, 2-
By KRRz Yy avbPga selsti, ian byt sdy! , Whid£as 19pyvh] pyridyl,
Exanpl es og t he above-nentioned "optionally esteryfled
ekdrpa il SradPyEEdter Biepdydazedii dnll Pyr ezl edmpglazo[1, 2~

tioned, “hy, rrlgoR_ . Qptional Ly, _

I RSRMIRR | SER (R VB AP N2 W eriazolols, 3
hmue-daeinydnedd "t ddyde ,ophidohhel ¥ikava sy wsaalst i t uent

(s) " .include imdoyl optionally haying 1 of 2 from
the abbyEenPPBREECTHyd SEHEBERYE T bGRS BT on iy example, 2
Dai B -sehsbirbdebrd Srabl yE%anBkeg-Mémbdi®d) saturated or
above-nentioned "am di no optionally having substituent
yrpaturageduderefethiny Getiugagerly hentagrmatis etesaryclic

b _ : H n 1 |
T L
&dﬁﬂmﬁﬂn@ﬂtionedaﬁyiukﬁhﬁ$ﬂangﬂ%ippﬁfbyidEn@lﬁﬂtetﬁahydrofuryl,
bstit t, U ti [ in
S ST SER M el T L R

PPy 1RV NGi sakstiinkeRhd( 8he 1iEXaHiLEHef 16RE, or a
above-renti oned ™thi ocar banmoyl optionally having
narpiomagac hefero¢yrlligvdgrobponhe baimythemdubdel bpnd of the

V] .Or m.t he abqve-gentioned " hydrocarban
PR Bhed POt AT R e G pRg or
ddreieatsealy ebil¢gcgt DIP archnar icahbesratpdli®fghdi® is partly or
above-nenti oned "heterocyclic_group via a carbon atom

S e lop SREHARF§E n3Chs @SS tlir Rudnf By rahydegaudngdydy c 1,2, 3, 4~

N RReHei 56g8iQYPy1 and the like, and the like are used.

Examples of the substituent that the above-mentioned
“heterocyclic group via a carbon atom, which optionally has
substituent (s)” may have include those similar to the
substituents that the above-mentioned “alkenyl group optionally
having substituent(s)” may have and the like, and 1 to 3
substituents may be present at substitutable position(s).

Examples of the “group via a nitrogen atom” for R}, R?, R,
R® or R® include (i) amino, (ii) amino mono-substituted by the
above-mentioned “group via a carbon atom” and (iii) amino di-
substituted by the above-mentioned “group via a carbon atom” and
Ci-¢ alkyl (e.g., methyl, ethyl, propyl etc.) and the like.

Examples of the “group via an oxygen atom” for R', R?, RY,
R°, R® or R® include hydroxyl optionally substituted by the
above-mentioned “group via a carbon atom” and the like.

Examples of the “group via a sulfur atom” for R!, R?, RY,
R® or R® include thiol optionally substituted by the above-

mentioned “group via a carbon atom” and the like. The thiol may

be oxidized.
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or a saturated or unsaturated non-aromatic
heterocyclic group (aliphatic heterocyclic group)

wW@2a@bh/02st ai ning, as a ringconstituting atom (P¢Trg>2008/064500

at om sg s arbon at | easy refer

to 4 | eEPeran P Bing’ o gl APSRPEEHFIGPLY pans a
Jdougs h(apﬁﬁf;eaabérydéncqx td kichdst s&h ecterd donOfraf others based
oxygen atom a sul fur atom a nitrogen atom and the

cm drgganhali agilIBHE atnd éarkeh RAGHCUEAglyheiniked as
%%th fg &Q&déﬂag%%%. hSES&P %#"3ﬁ3“3%§ampﬁ8r cyano,

nonocyc c aromat
rhenﬁrohyébgenganmp guaeh ,aslfioryhe &mnﬁnymlomyneohybm, bromine

ol,yl oxazol yl hj azql yl |50| ol yl, , “ .
s brspe” BEeaDu vt TS50k, oS Phdl B0 d tensioned “acy1”),

.op%TE&QQH gzek¥érifdied TarboR¥adi 3z ¥ar ﬂaJﬁﬁgaBBbvelmeg%ioned

;3 thladlazolyl 1,2, 4- thladlazoly
ttll@rlaémazgswrlflle@ cagbpriy a7 bi wptlpr@lLy ﬁuba‘za;tyted

éa%%%g'ly' s%xRﬂéPyé A ARA ﬁﬁx’ré”ﬁ{ nti’é’r{oéd““% onalilg

r1azi nyl ‘and e an exa
sﬁzbsvcdtmﬁedrrearﬁm:mylcondﬁnsgd @D}kyl:ysﬁbsctlamﬁat bg 1 to 5
het er ocyclic group such as benz

y

f
i ERzBFEPENYT ;9 renZdOFBTeERY & 2y¥r%£%ﬁatywl difluoromethyl,
dfﬁﬂl@gehékhyiF*Efﬁk@ﬁﬂﬁﬂmetﬁ?ﬂz'9}£EH¥Hﬁ6meth yl etc.) and the

benzoxazol y 2- benzoi soxazol yl, benzot hi azol yi ,
ez opypr hﬁyllnenill@lerenzm sot h| azol yl ,

| Hbe OL ¥y QWi q i nol cianelinyl,
qui naz%(zaxg ?é %l%%xaﬁq% ﬁ ‘#J t_zllonya}lly having

sﬂmElttllﬁ)Aéhdl syt , quer ngk, R%umudueythomrmmaw to the above-
a- carbollnyl car bol inyl, g-carbaolinyl acrldlnyl

nReHeRES n§ kprrfé%t%aézlwanV%%e%%tﬁwuen
phenoé@%ﬁbi@¥loft{ﬁéunéyéym&h BPSHBﬂéﬁﬁidHéDMy having

phenant hrol i nyl, |ndoI|Z|nyI pyrrolof
S&Wmtdazt 15 :ixyrr &olinclude Stm:]sw rsud!yﬂarl o didz digve-
rid n1daz

Hff%f%%ﬁ%l by SRS Y idase (1
trlE&éﬁleeE4of3th?e} PYlikdylyl &rodp. épﬂ][drﬂaZ_L(l|y0h[‘:l4ln§
substituent (s)” for R® include those similar to the above-

mentioned “alkenyl optionally having substituent(s)”

Examples of the “cycloalkyl group optionally having
substituent (s)” for R® include those similar to the above-
mentioned “cycloalkyl optionally having substituent(s)”

Ring A is a 5- or 6-membered ring optionally having
substituent (s) besides R® to R’. Examples of Ring A include a
pyrrolidine ring and a piperidine ring.

Examples of the substituent that Ring A may further have
include those similar to the substituents that the above-
mentioned “alkenyl optionally having substituent(s)” may have,
lower alkyl having hydroxy (e.g., hydrbxymethyl, 1-hydroxy-1-
methylethyl etc.), lower alkenyl (e.g., vinyl, allyl, 2-
methylprop-2-en-1-yl etc.), Cgi14 aryl (e.g., phenyl, naphthyl,
anthryl etc.), Cy.14 aralkyl (e.g., benzyl, phenylethyl,

13



b] pyri dazinyl and the like, and the |like are used. A's
the "non-aromatic heterocyclic group", for exanple, a

w@200002@34renbered (preferably 5- or 6-nenber edCT/IJP2008/064500
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35

satq:?ted glhg g:ggat qg&Pﬁg%%r?§%¥pia%ur téﬁgétituents may

bet@raeyel be lﬁb@pﬁt@@ﬂ@@&&t&aﬁyb azet igidition, Ring A

oxet anyl, thietanyl, pyrrolidinyl, tetrahydrof uryI

P ANEWY, EpFBEr ? a§P1rq danshyditbpGr-ansyClardisns! i(Byd; -
jelseel %l n¥ 164 [ i ke, and the

Jf% O?Jga hon- gron@ﬁ%h%&eﬁ%@%é%?é group wherein the

doubl erediedtretl &heRhficr emaytirogen almmc:)ecllruadogenrratom or a

et erocyclic group or candensed clic aronmati
1S Gt §rirg B Plomaar JRa B dry Gt e Bt these,
$iJ)C|'h aydkogén, dtod; t eii)aly W=0@dkeAohYbm dr 2i3i4- a lower alkyl
t et rahydr oi soqui nol yl and the I'i ke, and the like are

P @@#ﬁrfégabiethé?mqlmém {hhta thglrogen atom, (ii) a
aﬁya/]ﬁr{gegttbﬁnﬁg "jfw]as g i qsg[oggg?yégl@ carbon atom

opt’i ona i'tuen may have
i ncl udia:etﬂw&edsam Rarist @ hlaéogebsatdsm,enat doweat at kel group

above- oned "al ken rou tio aII havi ng
SR ATan hop Eha- S e dh ORLL P 30 grgup
@Mbﬁédatlll%nhévﬂﬁ? Heo Y BSRME @Y Sub§ttﬁé§@b|ae h@q%t;Ehoatom, a

| es t he "group V|aan|trogen at onf
mwerR@lkRA gReuBrOERBM?Frﬂ:JHudélaQ’ll)lgahﬁh@geI(|at)OITE(|$| n@r a lower

t es n
mﬁ%ﬁ at o*ﬁ 8§€g %g 3?%5%1% |suéé$ u?m tﬁrgfgrable
ahmae:ummﬂyonadfl@dsmrm \&i taomrg aabbmﬁrﬂrﬁ@l’ﬁtcﬁnd meith@l
al kyl (e.g,, meth t hyl , propyl etc.) and the |ike.
@(%‘%ﬁ]aéiyoflat’h’ég "éJr‘ERFp”\ﬁ SRR (§xy§end at driit lgorRpetyl etc.
&'m&@)ox?(slgr pROrépglde hydroxyl Op“ onal l'y

substitufed by the above nmenti oned "group via a carbon
at oni Bueferied| akeR’ is a cyano group.

Preferred as R* is a hydrogen atom or a halogen atom. Of
these, a hydrogen atom or a fluorine atom is preferable.

Preferred as R’ is a hydrogen atom.

Preferred as R® is a hydrogen atom.

Preferred as R’ is a lower alkyl group optionally having
substituent (s) or an aralkyl group optionally having ‘
substituent (s). Of these, a lower alkyl group optionally having
substituent (s) selected from a lower alkoxy group, a hydroxy
group and a Cz- cycloalkyl group, or an aralkyl group optionally
having substituent(s) selected from a halogen atom and a cyano
group is preferable. Particularly, (1) methyl optionally having
substituent (s) selected from methoxy, hydroxy and cyclopropyl,
(2) ethyl, (3) n-propyl, (4) isopropyl, (5) isobutyl, or (6)
benzyl optionally having substituent (s) selected from a fluorine
atom and cyano is preferable.

Preferred as R® is a hydrogen atom, a lower alkyl group

optionally having substituent(s) or a Cs;¢ cycloalkyl group
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Exanpl es of the "group via a sulfur atont for Rl, R2,
R4, R5 or R6 include thiol optionally substituted by

W@ b@vamrsenent i oned "group via a carbon atoni BECTIR20€8/064500
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| i ke. e thiol may be oxidized. T

O%qlé’&a:lgh’- Yh? a#l?%%&g“sﬁ or % sRGrad PYREgAgn 2toms a
WP ahavyil ngraup endencey,_t eyal baagy1 afr &Gl pRekEepible.

ot hers based on hydrogen in a nolecule, and is not

Rrntdicuipadly filpydrepeds dtomg BSTRYLiqr uxealopFopydahs c

é?B?Ef%EJ%- For exanple, cyano, nitro, hal ogen atom
(e. g., #Idorine atom chlorine atom brom ne atom

i odi nePratfenjred asyR® (isi mi hadrooy tdwewghove- ment i oned
"acyl") ,_optionally esterified carboxyl (simlar to

t he abgdﬂ?é-eﬁﬁﬁfii BREREPD A iTSnal Sym@??%?? i@&l%d&’d&%?ﬁlsilne

rirRPt WeA’hl ¥psubsd 1 It t6arbaavRy | pésidad &° t9 kh)e1 or 2
above- nmentioned "optionally substituted carbanmoyl") or
Wbk idluept ssapte¢ted ddopy alhadogenadiogon atlower( algyl group

I h |.,..difluoromethyl,
R averag: € R, Bouphyr | LOHPEH henv: fypuR 2ng an
ared ke girbkip, can H e -mefibe@aadr i iy ampy e lafditnke riagkyforming a
roup optionally having substituent (s) " for R7 or R
FHAU PO S BN sk 1 HC 108 LKRBE ab Ve B SSOned '5§¥“§59Pered ring

&H}ﬂr@’lﬁldli}ﬁehiwﬁ@g WHRS IbWeBhal 8 has, BATHLSROtd R, 1 or 2
aral kyl group optionally having substituent (s) " for

Fpstidlugné st Resectdrifirom vofilherabeovatmmt imetdéyl, ethyl, 1-

" | kyl ' [.ly. havi bstit t .
AR SRR P o St B
sasili oweat stagmbedad RBg neyudel ikdse Sing)l &#orhdnghe spiro

abovenenti oned "al kenyl optionally having substituent
Rand witheeyahPREORANG HE PEGEFEAPKST group optional Iy

?gVit Rg%&gﬁgﬁ??g%é ouilnd‘ qu) R§si QCJ:&gﬁodrtH)%e?e%l ar

R! is a hydrogen atom, a halogen atom or a lower alkyl
group optionally having substituent (s);

R? is a halogen atom, a lower alkyl group optionally
having substituent(s) or a lower alkoxy group optionally having
substituent (s);

R® is a cyano group;

R is a hydrogen atom or a halogen atom;

R’ is a hydrogen atom;

R® is a hydrogen atom;

R’ is a lower alkyl group optionally having substituent (s)
or an aralkyl group optionally having substituent(s);

R® is a hydrogen atom, a lower alkyl group optionally
having substituent(s) or a Cs-¢ cycloalkyl group optionally
having substituent (s):;

R® is a hydroxy group; and

Ring A is a 5-membered ring (pyrrolidine ring) which
optionally has 1 or 2 substituents selected from a halogen atom,

a lower alkyl group optionally having a hydroxy group, a lower
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"cycl oal kyl optionally having substituent (s) " . R ng
Ais a 5- or 6-nenbered ring optionally having

waawsrmeent (s) besides R6 to RI. Exanpl es of PGRI/MRROFS/064500
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15

20

25

include a pyrrolidine ring and a piperidine. ring. .
HaniilegtebY! 180 st ctratie SERuP. Fohg A mptRAChEng

e dinelivderi hgperSintidala kpikBepSwpstidrient s cibabalkane.
the abovenentioned "al kenyl optionally having

subst iRardAculayly, nayeferred [iewer camryind shangimydr oxy

(e.g. pthydr t - OXYr t hyl I . s
|omerI%l%gngfy?%.%?quﬁe#yP¥géflg}%fﬁ%}ﬂél%ng aggﬁ gr (iii) a
Ity lajikgp- dreapt -yl etc.), C-i4 aryl (e.g., phenyl,

napht hyl , anthryl etc.), Cr7-14 aralkyl. (e.g., benz

henylRet b1 2 TARIAIRTI eyl et €9 AN G TR oD RATRALLY

Ry ih s I bybHeRt Sm By e PneFent a fkosP R Rk 8nally having
posit ion (s). In addition, Ring Aoptionally forns a
hgdliagenpesemibl h C3-6 cycl oal kane (e.g., cycl opropane,

cycl oyt ape clo e) . Preferred as RLis a
hydroggnﬁgt%ﬁgxgkhgﬁgglﬁ atomor a |ower al kyl group

opti omrdl Ly sawydgpgibsttichuent a (I8dlogedf atthese, (1) a

hydr oggn, at om é#i) a hal ogen atomor (iii) a | ower

al kyl Tgr 68p?i &YPrQdesy #5087 "Particularly, (i) a

hydr ogen; at 9myydidger? dclo@r i ne atomor (iii) nmethyl is
prefergble. Preferred as R2 is a hal ogen atom a | ower

al kyl Ryr dapa opewernalkylhgvng eptbsirialdenhagdhgosulastituent (s)

| ower _al kox roup opt.donally. havin ubstituent  (s)
o hela R SRR ARty AT A R Gt TS
opti omrdl iy hawydpdeal egem, akongwdr fl1kyl eweupabkoxycs e

group optionally having hal ogen aton(s) is preferable.
Purli9adkivar BYOURY f | uorine atom a chlorine atom nethyl

optional ky haying,f) weihpe Qﬁ&”( s) (e.g.,
trlfluoronethYY etc.)” or nethoxy is preferable.

Ring A is preferably a 5-membered ring (pyrrolidine ring)
which further optionally has, besides R® to R’, 1 or 2
substituents selected from a halogen atom, a lower alkyl group
optionally having a hydroxy group, a lower alkenyl group and an
aralkyl group, or a 5-membered ring (pyrrolidine ring) forming a

spiro bond with cyclopropane.

Furthermore, preferred is a compound of the formula (I’)

10
R R" OH R?
R7
0] N R6
RS R1
("
R* R?
CN
wherein

R' is a hydrogen atom, a halogen atom or a lower alkyl group

optionally having substituent(s);
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Preferred as R3 is a cyano group. Preferred as R4 is a
hydr ogen atom or a hal ogen atom O these, a hydrogen

wa@t@onzn3a fluorine atomis pref erabl e. Pref errenimsodRB4500
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P h en atom Pr ferred i S h
5% o RPN 5 TEREETENER: b GpBIGSPEY having
magmalaltmnayl 6g suhsidrt laantbxgzsgr@ﬁp asptalotakyly 8BOURg
optionally haV| ng substituent (s) O these, a | ower

B l3AeyA59B ()t i onal |y having substituent (s) sel ected

£7 Q0 8 howesgdH Kb 30UPha Bohydr o4, ;9roup and a C3-6

cycloalkyl group, or an aral kyl group optionally
Hﬁa‘amng%LHJ@tletaahna bs@lr@@reat@dlfrom a hal ogen at om

f bl rt
BotRyP SRrTE Ty RErRgoBhER T Lenr(iep SupEstbitas i or an
@ﬁlh{y@y,grb)dﬁr%ﬂl@@ll@%@ia@ﬁh@pﬁhbsfiﬂueﬁ{’dqw ); (3)
n-propyl, (4) isopropyl, (5) isobutyl, (6) benzyl
BpiiSoRalVJreERA i Bubat Lowehtalleyl cxoser @Ht#PE@rlJaY having

édkﬁ’s"cﬁﬁ'ﬁ%n@t (am @@dace@ caoe&ﬁ%frepag% JFakeh 9| A5y 18y

rogen atom a optl Sha
mmgwumssbtumm (s) or a C3- 6 cycl oaI kyI

yd?lgcgg“lﬂl 2%1%%11' %\é\{}&}ggoiraﬁft S ag}d) §a§§ BS ashydrogen atom,

EWe1eRidhy btenPUp 1Swdd %flmbb@ouﬁaéﬁgtfdﬂﬁﬂyyhaemg a hydroxy
hydrogen atom nethyl or cyclopropyl is préferable
PrRfRor PedOHST RBLkenl 19pr@upx prgroupraHref amos@ias Ri ng

ed rin yErold h )
“?b%ﬁ%&%a% mg?;[ar tﬁher 90 é? 8e %lkaﬂg, téf@%\?tbezr with the
m:jmieirttueatrboseémm.ed from a hal ogen atom a | ower

Ry lﬁglnﬁqf %%a% A8 G diﬁ 3?3%8% e i amsaran

Kl Rg GPNyARddEH RR Ok, NE) hhOEGEA Gt m (e.g., fluorine atom) or a
lower alkyl group (e.g., methyl);

R? is a halogen atom (e.g., fluorine atom, chlorine atom), a
lower alkyl group optionally having halogen atom(s) (e.g.,
trifluoromethyl) or a lower alkoxy group optionally having
halogen atom(s) (e.g., methoxy);

R’ is a lower alkyl group (e.g., methyl, ethyl, n-propyl,
isopropyl, isobutyl) optionally having substituent(s) selected
from a hydroxy group, a lower alkoxy group (e.g;, methoxy) and a
C3z-¢ cycloalkyl group (e.g., cyclopropyl), or an aralkyl group
(e.g., benzyl) optionally having substituent (s) selected from a
halogen atom (e.g., fluorine atom) and a cyano group;

R® is a hydrogen atom, a lower alkyl group (e.g., methyl) or a
Cs-¢ cycloalkyl group (e.g., cyclopropyl); and

R' and RY are the same or different and each is a hydrogen atom,
a halogen atom (e.g., fluorine atom), a lower alkyl group (e.g.,
methyl, ethyl, isobutyl), a lower alkenyl group (e.g., 2-
methylprop-2-en-1-yl etc.), an aralkyl group (e.g., benzyl), a
lower alkyl group substituted by a hydroxy group (e.g., 1-
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spiro bond with C3-6 cycl oal kane. O these, a
5-nmenbered ring (pyrrolidine ring) which optionally

\Vmamwmhnaides R6 to RO, 1 or 2 substituents seP@DIR208/064500

om.a quor fo et hyl , .- 1
Ry %bﬁy?@?%@ “s&%‘ﬂr? Fasg' R™ and R™ may form

aycfmiﬂt)dp@h@ptagéﬂhér Wb tan d:h@eaa}ﬂac@ﬂit achryiiaenad.ring
(pyrrolidine ring) forming a spiro bond with
cycl oprisgatécrs 2pr ePrrABIch. (1pr erer Ree aSPRTHPGA Y( Fire
é&ng%lﬁf?ﬁp@\é@@rw ﬁaew R 'b%l@whﬁﬁgﬁﬁ’?fr‘fbcﬁt% Ahak 088N ang
atomor a |ower alkyl group optiona aV|n5
sa&ﬁﬁlﬁhmmﬁbf(s) ; R2 is a hal ogen atom a | ower al kyl

rou tlon . havi bst.i ent

o Koy T G5B BRI g tEbEetRdai () Wergepgriped
Bn HRNTodNOWRN FM-Gémﬁbdﬂﬁdr 99eBaAt B Yroduded] 8geR general
atom R5 is a hydrogen atom R6 is a hydrogen atony R7
g iR tarRYE Be roﬁﬁléﬁﬁPF?l%@thg3§@E§mlﬁuéhhetlc
éé%hdﬁ' %Q @rahﬁyéoéﬂ“ﬁﬂ%s%% onal Iy having substituent

s) é I°’s"a hydrogen ato a | ower al kyl group

opt i or&Enppulnavi(iiy s e tpr@nhcéd) bor ae@n;ﬁlet;ycblyoabkyting a

roup optional | Vi n stituen ; is a
st sestpsedret ohg i kS rbhber ed ring
(pyrrolidine ring) mhlch optionally has 1 or 2
substituents selected froma hal ogen atom a | ower
al kyl group optionally having a hydroxy group, a
Iomeralkenyl ﬁroup and an aral kyl group, or a

exed rRng (pyrrolidine ring) formng a spiro
bond C3- cycl oal kane. Particularly, preferred is
a cdg d wherein 00

wherein M is a leaving group, and the other symbols are as

defined above, with a compound represented by the formula (III)

A \R

Ir=

wherein each symbol is as defined above, in the presence of a
palladium catalyst and a suitable ligand, and removing a
protecting group when it is present.

Compounds (II) and (III) to be used as starting materials
can be synthesized according to a known method or a method
analogous thereto, for example, according to the methods shown

in the Reference Examples below.

18



10

15

20

25

30

35

Rl is (i) a hydrogen atom (ii) a hal ogen atom or
(iii) a lower alkyl group; R2 is a halogen atom a

wo ome2@Bkyl group optionally having hal ogen aP@HiR)08x64500

alo al_kox roup optionally having halo at S

! R e kGG Pk RO TN bherAH oy 5150 Lnclude
sl tageheatbol] &hdiss adird-ades, atRdie RbiniS 8 hydiageBalts of
atom R7 is a |ower alkyl group optionally havin

CPUNCdR) 689 Bhe ani ke ARy Psedouplmmddindony kRgi ggoups in
' ; i r I r

SRSIETr Sl (L1 240" 050 AL P g 008L Yoo

wysglip;n gedeRahgodgarsi prginehabky and, menderded iriedg the

rrol,idine ring ich further _optionally has, _
e s ST OURD Gt i FeER, ¢hEht & Sl Ved SPRERIENG to
halwoertabgal a | ower al kyl group optionally having a
hydr oxy groug,l a | ower al kenyl group and an aral kyl

gr oup Asoithg 5lagvbey earqunig fopyMr of duliewannley) af bakbggn such
& Shipre;Rand F@*I&%gchgﬁkgpgﬂﬁ'tﬁ¥r Qgrnnre, preferred
8 0 e f I

I's a conpoln ormul a Wher'ein RL is a
tyidilogepmat bane su htdrogerxyatath ohe al 1 lewvetaralbéey usgaoup
optionally havin% substi tuent (sg ; R2 is a hal ogen

at om Tilel GREPOUPRy | Lhtous SiSTFERAlY YRV iy FaPBgERT Of 1 to
AR PerOfi Aol OYBI-RHPRNY GTeYP Oﬁﬁé(¥gﬂdﬂﬁoga¥Fgg proceeds

hal ogen aton(s); R4 i's a hydrogen atom or a hal ogen
smasghly by, where necessary, adding a base such as lithium

carbonate, potassium carbonate, sodium carbonate, cesium
carbonate, sodium hydrogen carbonate, sodium hydroxide, sodium
tert-butoxide, potassium tert-butoxide, triethylamine and the
like.

As the palladium catalyst, palladium (II) acetate,
tris(dibenzylideneacetone)dipalladium(0) and the like can be
used. Of these, tris(dibenzylideneacetone)dipalladium(0) is
preferable.

As the ligand to be used for the reaction, tris(ortho-
tolyl)phosphine, BINAP, 1,1’-bis(diphenylphosphino) ferrocene,
4,5-bis(diphenylphosphino) -9, 9-dimethylxanthene and the like can
be used. Of these, 4,5-bis(diphenylphosphino)-9,9-
dimethylxanthene is preferable.

The reaction can be performed in an inert solvent, for
example, tetrahydrofuran, diethyl ether, 1,2-dimethoxyethane,
1,4-dioxane, toluene, benzene, xylene, N,N-dimethylformamide
(DMF) etc., or a mixed solvent thereof. The reaction can be
performed in a temperature range of about 0°C to 180°C. The
reaction time is not particularly limited but it is generally
0.1 hr to 100 hr, preferably 0.5 hr to 72 hr.

Moreover, one or more substituents on Ring A in compound

(I) can be converted to other substituents. For example, it is
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R5 and R6 are each a hydrogen atom R7 is a | ower

al kyl group optionally having substituent (s) or an
W@&@DMgﬂzsgr oup opti onal I y havi ng substituent (BOT/JP20&B/064500

ato wer al k r i opal
AR R o ST P ReR S (B Ve B3O8 CHE b glaag aleool to

(leﬂl@ln@lyl Meh?&r@@lc&ubﬁiﬁ bueRt ate) alcatuvl Rboe@ﬂarmécordlng to

are the sane or different and each is a hydrogen atom

& Medihege knavenpes $%Mer aIkyI group optionally having

a hydr 0 ral k

gr oup; e%gﬁgega% and %%R¥F89ﬁ1 fg%?ﬂgfc gglggﬁeformula
5 tdgether with the adjacent carbon atom Preferred as

compound (I" ) is a compound wherein RL is a hydrogen

atom a halogen atom (e.g., fluorine aton) or a | ower

alkylmgroup (e.g., nethyl); R2 is a halogen atom

&? oR, *ﬂﬂor|ne aton1 chlorine atom, a |ower alkyl

onal | y havi ng hal ogen aton{(s) (e.g.,

trifluonongthyl) or a lower alkoxy group optionally

h Qgen aton(s) (e.g., methoxy); R7 is a |ower
at kyl romb (e.g., nethyl, ethyI n- propyl, isopropyl,
RSO ) thlonally haV|ng substltuent (s) selected
fron hydr oxy g@lup, a | ower al koxy group (e.g.,

nmet and a C3-6 cycloal kyl group (e.g.

: k3 . or an aralkyl group (e.g., benzyl)
optionally having substituent (s) selected froma

hal og€N atom (e.g., fluorine atom and a cyano group;
R8 is a hydrogen atom a |ower alkyl group (e.g.,

wieirayiln) eachas @@l Ciee lagaldk ¥l ngd oalo(e,. Gompound (I’) can be

c] opropyl); and R10 and R11 are the sane or .
RN Yah e M &rs A& Ry diBgehc stomor the following

10 synthetic methods 1 to 3, or a synthetic method analogous
thereto.

Compounds (IV) to (XVI) in synthetic methods 1 to 3 also
include salts thereof, and as such salts, those similar to the
salts of compound (I) and the like are used. 1In addition, the

15 groups in compounds (IV) to (XVI) may be protected by protecting
groups generally used for organic syntheses and, when desired,
the protecting groups can be removed after reaction, according
to known methods.

A simplified representation of reaction method 1 is shown

20 below.

(reaction method 1)
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10

a hal ogen atom (e.g., fluorine atom), a |ower alkyl
group (e.g., nethyl, ethyl, isobutyl), a |ower alkenyl

wWQe@ap020284 g., 2- methyl prop-2-en-1-yl etc.), aPCHIRI068/164500

group (e.g., bepzyl), a |ower aIkyI group substituted
by a hydroxy gR (e.g., 1RrH oxy 1-met hyl ethyl) (in
this case, 1 Ay fa cycl opropane toget her
MAtQ the adjaégnt ar b&n atbly) J[Pré&erred as compound

(1) myre speci A cally the camounds @&s&r i bedR'h
jkﬁﬁwﬁnentlo Exanpl es 10 84 and s o
eof The pro uctlon met hod of t he RONPOU “R'™
are defkribed in the folTow ng. Conpound (HB
prodivted by a general organic synthesis nethod, or
according to a known synthetic nmethod (e.g., W)
2004-016576) . Conpound (1) can be produced, for
exanpl e, by reacting a conpound represented by thg
formula (11) wherein Mis a | eaving group, amkthe
ot her synbols are as defined above, with a conpd
represented by the formul@ (IR Lwherein eacq?
is as defined above, iR e p ence of a pal .
catal yst and a suitabl #enoving a  CN
protecting group when Pt pregent. Conpounds (I1(X)
and—HH+H—tobe—used as s a@Hlda mat eri al’'s can be
synt hesi zed according to aﬁgﬂ wn et hod or a net hod
anal ogous thereto, for exa according to the
met hods shown in the Reference Exanpl es bel ow. The
above-nenti oned conpounds (11) and (111) also include
salts thereof, and as such salts, those @bgylar to the

sal tg'of ggnpound (1) and the li ke arE\y e Rin
dOt Re groups in conpounds (I1) (Id71) may
e protected’ by protecting groups us " a

organDﬁN kheses and, when desired, Rghe o

1

R4

2

R

CN
CN

(X) (I

Compound (VII) wherein each symbol is aS defined above can
be synthesized according to a known synthetic method (e.g., J.R.
Luly, et al., J. Org. Chem., 52, 1487-14%92 (1987), A. Wyslouch.,
et al., Tetrahedron Asymmetry, 3, 1401-1410 (1992), S. Steurer,
et al., Eur. J. Org. Chem., 1551-1560 (1999), D. Schirlin, et
al., Tetrahedron, 52, 305-318 (1996)) or a method analogous
thereto.

Compound (VII) can be produced by reacting compound (IV),
wherein R® to R® are as defined above, and P is an amino-
protecting group, with compound (V) or compound (VI) wherein R
and R are as defined above, and R'? is lower alkyl such as tert-

butyl and the like.

21



10

15

20

25

30

35

protecting groups can be renoved after reaction,
according to known nethods . A s the "l eaving group”

W0m09Mq234f or exanple, a haI ogen such as chl or i PE/JP2008/064500

br om |od| ne and the

Do 0 Gl RRRRB IS FORSTTRY BRAUPhESTi Re Wi RROteSEdng groups

Jélﬁ:xﬂl(hjadodﬁd Theblidrd W geieeakl yrysed ¢h N mimynrotedtive
to 3 mol per 1 nol of compound (I1) . The reaction
%W%%Psprlac@éaénéﬁo%\vrmﬁw threfecAtbbavamagesddidig—abs3-

iﬁgﬁ% a I a
sodi uﬁn%ga%rebgﬁggg%%%ns%r%@%g?gon te%g%?d#[?m%gﬁggé%wp or a
arthdvedteycsobdpopl hydrgxi (ec godupm iergrdidrabilde,

pot assiumtert - buto ide, triethylam ne and the |ike. A
POt ho M arbnrtar oY Do neth ati ARRCFISH Al B copriga out
dstidienizy icdenpacessue)idmallradi klﬁ”&@ Kb A sk @ e880ion

be used. O these, tris (di benzyli deneacetone

(R 5l FGURERCE s, pRof bl (@97A) 5 SyREhGsidnd /d Ka989))
used f(%f\pto%ild,r ?9?%%’3? xf]éfa 1&‘55&@% oL Y] ) Phosph ?’%Z 1 mol of

Bl NAP i no) ferrocene
cdadrisd( diIphenyl phosphl no) -9, 9 di rret hyI xant hene and

the like can b ed. O these,
(G phérTEBEhRYIDS Can b BrPRRehgl RE A TRRTAG compound (1V)

witef & Rplrermdbsky epLddeint prRphtegerf f & MRGhddundn (i eéﬁd
solvent, for exanple, tetrahydrofuran, dieéthyl et
glenez:ad#bretlh@s@yétrh@h@f rimncdpgxahenol b il erpmpoyanz éme,

xyl eng, N @ég%gg£¥%ﬁfé¥rE“Hé%%r&ng%%e£§EQeﬁ¥' gthéggresence

sol vent 't € reaction can
dfeneercatidile Dahgeo of nadlowtt &iemet}lﬁD@ﬂyl Bra oredet ben
éc;pnp!aerl 3 nohlgg&tile C;ligrar | ¥no|l| rc?ft ggmggttmcl{ t (\})S 1gseg%rfglcl:)1/ve

The reaction can be carried out in an inert solvent, such
as tetrahydrofuran, diethyl ether, 1,2-dimethoxyethane, 1,4-
dioxane, toluene, benzene, xylene and the like, and a mixed
solvent thereof. The reaction is carried out within a
temperature range of from about -40°C to 100°C. While the
reaction time is not particularly limited, it is generally 0.1
hr to 100 hr, preferably 0.5 hr to 72 hr.

When compound (VI) is used, compound (VII) can be produced
by reacting compound (VI) with a base such as lithium
diisopropylamide and the like and then reacting the resulting
compound with compound (IV).

As the base, lithium hexamethyldisilazide, sodium
hexamethyldisilazide, potassium hexamethyldisilazide and the
like can be used in addition to lithium diisopropylamide. The
amount thereof to be used is generally 1 to 5 mol per 1 mol of
compound (VI).

The reaction can be carried out in an inert solvent, such
as tetrahydrofuran, diethyl ether, 1,2-dimethoxyethane, 1,4-

dioxane, toluene, benzene, xylene and the like, and a mixed
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0.1 hr to 100 hr, preferably 0.5 hr to 72 hr.
Mor eover, one or nore substituents on Rng Ain

w@ooopoemed (1) can be converted to ot her substiPCEM2908/064500

LRI SenkL o AROSARL S0 LeCH, carbonl i1 oup

t?érdﬁé'x%%ﬁré' £9hd 40 RIQRT -a68OMH NYoPE, apf@f&%ﬂg,now@c to

per se. Wien conpound (1) is a conpound represented by
2576 - f ol en the )raménenntera@hl%ymj:olpa:r;tlagldely neinited, it is

giéhcor &1&06139%‘9 {d 1)0(12%'} b?FBEQPéﬁS f5°rhre%%m9?oa

g to any of e fo OMAng nt et I'c et
to 3 Coopoandy(VhHEL) ovirestehiod RAnad Rfousrd ke eledined above, and

t het t hod
PO T vetiedkn FESThalatt iy acuthore s biNaognd the
M@ lah b8 pReISd %}Dfreﬁ@ﬁmﬁgngn(émﬁ%ﬂdﬁ%c&h? §F8up P

used. In addition, the groups in conpounds (IV)
oo Fomaguné (Y bl ecat@swr@ynsr 6eethe medrasy @@sgémbﬁél iy, for
l]c or Tﬁégé‘g{& V\?‘yrg %‘?1%3 %@ger\'@er}\d d%ﬁltr ’Prgggctlve Groups
pro ecflng roup fenoved after Teacti
fﬁxnrgdnmg SpnthEBMB ﬁ&hhmdsdltéoﬁ;nmégéseﬂ94 to 653 or a method
re resentatlon of reaction nethod 1 is shown bel ow.
Lreddtian thefedr 1 ) Compound (VI1) wherein each symbol

i's aST%%fFG§Qt9Q§%?k%?GnQﬁc%¥GIB?Skéé¥&§53¥¥ﬂ¥1ﬂ% Bosélt of
known synthetic nethod (e.g

@@ou@ﬁewlllsmlmw mztgémgs?gm oﬁrqar\Aysla@udh Aetthe salt
tH ane&n8¥ggrfgl%§¥ants%&F wi 01 1%%@{&;% Zéid

eur er
Hy®rombe. a Std) rr{ntrmoeiaoab,, sﬂfEflﬁﬁheCh’dmi, pBospRbrB8d 8acid

a(nldg?:?l)e) lg]rcealgelggeoéj anAasl ? gugawe&fér?'an organic acid, a salt
with formic acid, acetic acid, trifluorocacetic acid, phthalic
acid, fumaric acid, oxalic acid, tartaric acid, maleic acid,
citric acid, succinic acid, malic acid, methanesulfonic acid,
benzenesulfonic acid, p-toluenesulfonic acid and the like is
used.

Compound (X) wherein each symbol is as defined above can
be produced by reacting compound (VIII) with compound (IX).

Compound (IX) is generally used in 1 to 3 mol'per 1 mol of
compound (VIII). The reaction can also be carried out smoothly
by adding, where necessary, a base such as lithium carbonate,
potassium carbonate, sodium carbonate, cesium carbonate, sodium
hydrogen carbonate, sodium hydroxide, sodium tert-butoxide,
potassium tert-butoxide, triethylamine, diisopropylamine and the
like in 1 to 3 mol per 1 mol of compound (IX).

The reaction can be carried out in an inert solvent, such
as tetrahydrofuran, diethyl ether, 1,2-dimethoxyethane, 1,4-
dioxane, toluene, benzene, xylene, dimethylformamide, dimethyl

sulfoxide and the like, and a mixed solvent thereof. The

reaction is carried out within a temperature range of about -40°C
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Compound (VII) can be produced by reacti ng conpound
(I'V) , wherein R6 to R8 are as defined above, and P is
W@00a/02023pr ot ecti ng group, w th conpound (V) OPCT/JP2008/064500
Co nd (VI) wherein R10 and _R11 are as defined, . .
e f‘lcanér%%&r% Y Gwer & E‘ﬁooguch"%é%lef o Fepctann time is
ddte ddrta.cAlarti el o e, priet est jBPeBEDLY ¢ O W2 tot heo hr,
protecting groups described in Theodora W. G eene,
Peiaragly O Witk H d¥ective Groups in Organic

Synt hesg| i dredi tl o - - 653. 0
descr?%%ﬁ?éqgabg%zgfgiyc5%E%%§ﬁ é?@ﬁﬁl(ggg%%ﬁﬁgﬁ%g%ﬁaﬁgove can
5 e rprdoincexly bar donyd 1 igragiipn( Beecgionp) £ i comproatner g1 e.

When ound is ysed, a.reactjon can be carried
Ut aClEr GERGEEOh 8 dnrEiRg BhE o R R T ER Such
dLadtr@hyd@ofurat) Hidf@RAt ethd2, #23-diAoxyethane, 1,4-
Synthesis, 571 (1989)). Conpound éy) is generally used
dipxpney goﬁﬁﬁnﬁeerDqﬁﬂeroﬁgggﬁﬁou e thyl formempedgnddimethyl

I .can = ] ) I |
$040bo500 BRCPIOER B iBREt 00 LOMAUNLL otk e, ana o

10 myeqest aldlyehtt bh@remf. ofThel meapetod 1®lcafriconpatnditMn a
For preparation of a Reformatsky reagent,

t he
& shngRMet A9uto 01C tl 1LAF, oPreferal K 1297 yio 80°C.
Wil itthe eaeePPertine iGhheki g8rbesyuilam) l‘lﬁni‘%@ﬁ?oiyﬂdis

is effective. The reaction can be carried ou
gandueddty felventto sifth has peefahgldlvnfUramr dioef/Byhr.

et her, ~2-diL et h th .1,.4-_ di oxan | uene.

benzeri® ZSPEREoAnT e Treg ndeh MR whRvbRpaing, where

15 Hdwrsaafry, Thebaeactuom as iathied casbowatb) Np@tassium carbonate,
tepperature range of, from about -400C to 1000C . Wiile

39 e £CLPERAEF neCT S Wb CABRPERESI 2P P YT RvdE@gept cpgbonate,
sﬁ?ﬁ%@lhly}ﬂrgxld@,r QR0 thh ¢ -BLEELLIAD) Yok 2 uml @efB-butoxide,

triethylamine, diisopropylamine and the like, acetic acid,
trifluorocacetic acid, sulfuric acid and the like in generally 1
20 to 3 mol per 1 mol of compound (X) .
A simplified representation of reaction method 2 is shown
below.

(reaction method 2)
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When conpound (V1) is used, conpound (VIl) can be
produced by reacting conmpound (VI) with a base such as
woO paobiozn2s4i i sopropyl am de and the |ike and t hePCT/JP2008/064500
reacting the resulting conpound with conpound (1V) . A

s the base, |iRH usithexanmet hyRdigi | azi de, sodi um

hexamet hyl di si | aza¥/de, ypot assi uyl hexamet hyl di si | azi de

and the like c UsSeR™i n gddidOnR'™ |ithium

di iRdow’opy! ami de. e amount thepleof to be ug€d IRE® L

gene 81 to 5 nol per 1 nol o con‘pouncxR 1) . ﬁe
i can be c&bried out in @M)inert gol chO<
asH et gphydro i H o8
, 2- di met hoxyet hane, 1, 4- di oxane, tol uene, bgnz@m,o
Xyl We and the Iike, and a mi xedsol vent ther eof ILhe
reaction is carried out wwthin a tenperature ra% of
about -400C to 1000C preferably -400C to 25C. Wiile
the reaction tinme is not particularly limted, it is
generally 0.1 hr to 100 hr, preferably 0.5 hr to 72
hr. Conpound (VII1) wherein R6 to R11 are as defined
above, and R13 is a hydrogen atom | ower al kyl such

tert-butyl and the |ike_can,be Produced by renovik an HR8

am no-protecting gr Rionmpound (VI1) according R

t o therethod descri be or pexanpl e,—Fheoﬁor% . R®
ot ertYi ve Groups in N

n, pages 494 to 653 or H

G eene, Peter G. MHN
Organi ¢ Synthesis thir®egjti
met hod anal ogous t hereto. I:f‘he purity can be inproved
by recrystallizing a salt Q/‘)\ conpound (VI11) wth anXV)
i norgani c or organi c aci VA s the salt with an
inorganic acid, a salt with hydrochloric acid,
hydrobrom ¢ acid, nitric acid, sulfuric acid,
ci'and the |ike igogged. A's the salt

R8

1

R14

ic acid, a salR
N gt
. o) R
CN N
(XVI) R? R’
R* R?

CN
()
Compound (XIII) wherein R® to R! are as defined above, and
R is lower alkyl such as methyl, ethyl, propyl and the like, or
aralkyl such as benzyl and the like can be produced by reacting
compound (IV) wherein each symbol is as defined above with
compound (XI) or compound (XII) wherein each symbol is as
defined above under the same conditions as for the production
method of compound (VII).
Compound (XIV) wherein each symbol is as defined above can
be produced from compound (XIII) in the same manner as in the

production method of compound (VIII).
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with formc acid, acetic acid, trifluoroacetic acid,
phthalic acid, fumaric acid, oxalic acid, tartaric
waeood/o2orsd ei c acid, citric acid, succi ni C aci dpCTE20a8/064500

- acid, t hanes nise acid, b nze gy | fonic i.d,
p-t ol udgﬁé)supﬁ K;l({épamedrealﬁld etaﬁ:e 7 sl UsEd da%ﬁsguﬁaove can
k) p nfiriceldnbg as he gynibeltiich asadeionest ampunan (Rev) .
produced by reacting conmpound (VII1l) with conp ound

(1 %) Theo FEBGRUOR | 5N (ke GRigiar) Pulissdl % NqHs Sogsent, such
Bere b 1Rk aeh s GRIROUNG Hh! bk her The, 5 683G :5RRNEhE0 1, 4-

be carried out snpothly by adding,” where necéssary,  a
5 dez@rsucliodsenét hhenmara,baydees, pdim@ﬁhyﬁﬁQﬁmam@datedlmethyl

um car bgnat e eS|un1carbonate odlu gen.,
SO SREOR A i SeEe PEBRR e TERAE TEsRPEE!
RUASTNUALE 8EEr Dol Btd&si thihehhyb@Pd Afsure range of about 0°C
d||sopropylan1ne and the like in 1'to 3 nol pér 1 nol

w3 Spoupeefangbly 2REC rfeac&q Bn clmibe tdwr meegtoon tHme is
r?c&‘ch gé%%ﬁ%%fﬁeluﬁlo t%*sf BQMQH’I 1 i e*tpyhoo hr,

Xy e t ane, I"oxane, uene,
10 mmﬂﬁamablyXQLénhr tbrﬁﬁlhﬂ fornan1de di met hyl sul f oxi de
and t ik and a m vent t her eof Q?&
react i 9§a85???e%FQ) ﬁaﬁrﬁg QAP Py gRY opdding,

woHd med@86hoy 1 20Mase FylﬁhebébHYtﬁﬁgnt&r%Q@e, Wté§s1um

the reaction tine is not particularly Iimted,
Frthargtiey 604iWR ¢3rbro@ten, CeFAEBr adFSOIRIE, hrsoﬁéumzhydrogen

g%rgvog%ggzu gd“ml) L}é{%ﬁ@ §8B|11§1¥ le_t Ibﬁlt%%(l‘&%fl g§9a531um

e pro & cyclrzation reactioh
15 tconpdutcx Ay, . tﬂi&thyﬁaMnm&n dahsbpropgy Ydareicheoahndi hthanlike in 1

nert sol vent, ch_as tetr hydro uran, diethyl ether,
g{é‘}"ﬁ-ef’ﬁ&;e‘f“ﬁj;r%f %“Eou&%o%ﬁg t ol uene, benzene,
xyI en%on@ioﬁﬁﬁh)(t foéé@'ﬂéj%ro@ih@‘%ﬁhhﬁ Su 4o (?d%omé%ﬁhac (XV)
acid, trifluoroacetic acid and the Tike,
with compound (XVI) wherein each symbol is as defined above
under the same conditions as for the production method of
20 compound (I) from compound (II) and compound (III).
A simplified representation of reaction method 3 is shown

below.

(reaction method 3)
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m xed solvent thereof. The reaction is carried out
Wi thin a tenperature range of about 00C to 1200C ,

wee@bered y 25C to 800C . Wiile the reaction tPEEIR2008/064500

10

15

not particularly limted, it is generally 0.1 hr to
100 hr, preferablyF0.5 hr to 72 hr. The reaction can
be carried outr’nogt hl g' by addi ng, where necessary, a
base such as lith car bonat e, I{&gtas(;lumcarbonate

a

sodi um car bonat g 3 um car bon odi um hydr ogen
cargpnate sod$un1 ydr Bxi de, sodium tert-butoxi de,
pot gssiumtert-but @ de, triethyhnam /e, '
dii opyl anmi ne amd the |ikgs acktigracid,
HﬁrgQ%GroaceU777ﬂﬁTr—suffurﬁc g%d the |ike in
gener@ly 1 to 3 nol per 1 no| nmgound (X) . A
sinplified representation of Rf'eac i oiR'method 2 is
shd¥iVbel ow, (reaction nmethod 2 )gonmpound (XII1)
wherein Rto R are as defined above, and R is |ower

al kyl such as nethyl, ethyl, proff'!and the like, or
aral kyl such as benzyl and the |'ike can be produced by
reacting conpound (1V) wherein each synbol is as

defi ned above with conmpound (XI) ar, compound (XII)
wherein @8ch synbol is as defined ove under the sane
condi ns as for the produ;;%fﬁ;éﬁthod of conpound
(v ) ound (XI'V) wher i rR&ynmbol is as
defin€d abgve can be produced fihom conpound (XII1) in

t Re RiInner—as T m The pF {oR met hod of
conp (VIII) . Conpound ( XV) rein each synbol is
ags 2above can be prqg r& cyclization

reacti on of conpound (XIV) . The reaction can be
carriéNout in an inert solvent,” such as

t.et raftylr of uran, di ethyl ether,pd ,2-di ne thoxye

t hane, 1,4- di oxane, toluene, benzene, xyl ene,

di met hyl formam de, di et hyl

Compound (XX) wherein each symbol is as defined above,
which is compound (I’) wherein R’ to RY are hydrogen atoms can
be produced from amino acid (XVII) wherein each symbol is as
defined above by the following method.

Compound (XVIII) can be produced by a condensation
reaction of amino acid (XVII) and compound (IX) wherein each
symbol is as defined above. _

The reaction can be carried out using compound (IX)
generally in 1 - 3 mol per 1 mol of compound (XVII) in an inert
solvent, such as tetrahydrofuran, diethyl ether, 1,2-
dimethoxyethane, 1,4-dioxane, toluene, benzene, xylene,
dimethylformamide, dimethyl sulfoxide and the like, and a mixed
solvent thereof. The reaction is carried out within a
temperature range of about 0°C to 120°C, preferably 25°C to 100°C.
While the reaction time is not particularly limited, it is

generally 0.1 hr to 100 hr, preferably 0.5 hr to 72 hr.
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sul foxide and the like, and a m xed sol vent thereof.
The reaction is carried out wwthin a tenperature range

W@pooakn2s4 00C to 1200C preferabl y 25C to 800RCT/IRA0Y/@4500
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the regction S ticularly limte
(e ¥ SRR LIR30 PUL Ll atol ) Moty LS g,
Wtie rel e de@dailryPna Clodls @l Siep @ sCak £h edm Oed riso@ld)| Yob¥ssium
addl ng, where necessary, a base such as l|ithium

, SPEL B sTRP R Ifon §E6 1 U8R PR Ao s@Cd um hydrogen

%%%% oxf%ar .88 gl um ?er t,ylbeJW%f gg% Eé{p%&ld%Odbg%SSlum

ut’oxi potassi um
t@rtt-ﬂmttmdde trieehnhdramene didsopoppppniae redattet héke in 1

| 1 | d (Xl .
ﬁ%&iﬂd 1p(elr 1 mggn er%?p&dnﬂnged&@?pggg?i né cg)n'pound
(XV) vmdntpdaﬁmpqu (A JodiicRineeBash £3itind Sofound

defi ned above under the same conditions as for th

pF\odiot |Wéﬁhwﬁtﬂodc®¢b@ufi§b&md€??l¢rm cdifpdiie (cpl yive an
gp@! 0 d I i i r t Q f

reac\fel ?r%%%%t’ héééi }eaCéh%{/m Sﬁvgr(‘rsgggﬁfé(}n %o%cﬁd

) Corrpolm@c(d).(X)Lomheo el yN eadrb&yxmdhlmsdaﬁorke,f [ ned

bov his 1') wherein R7 to Rl1 are
%wfgﬁéﬁxg GfER thﬂgbéj EBTPPYHT AR I FEF - ( REPPPUS
s RiiNnBaeh gygbolliecugg_@e.f kned above by the

fol |l owi ng rret hod. Conpound (XVI11) can be produced by

@Wﬁd@mnpgnopéhb@ampcbﬂmdenby@\m@tﬂ(omde) and isopropyl
und_ (LX) c% useeoach n‘gg 93? figf-i_ned above.
US n

e reac I-on can e carri ‘corfpound (1 X)
gereralllo) imidizeld imlpmerhblml of conpound (XVI1) in

an inert solvent, such as tetrahydrofuran, diethyl

et her, W 252 necessary, the reaction can be carried out smoothly
by adding, where necessary, l-hydroxybenzotriazole, 4-(N,N-
dimethylamino)pyridine and the like.

The reaction can be carried out using a condensation agent
and Meldrum’s acid each generally in 1 - 3 mol per 1 mol of
compound (XVIII) in an inert solvent, such as tetrahydrofuran,
diethyl ether, 1,2-dimethoxyethane, ethyl acetate, 1,4-dioxane,
toluene, benzene, xylene, dimethylformamide, dimethyl sulfoxide
and a mixed solvent thereof. The reaction is carried out within
a temperature range of about 0°C to 120°C, preferably 25°C to 80°C.
While the reaction time is not particularly limited, it is
generally 0.1 hr to 100 hr, preferably 0.5 hr to 72 hr.

Compound (XX) can be produced by reducing compound (XIX).

As the reducing agent, sodium borohydride, lithium
borohydride, diisobutylaluminum hydride and the like can be used,
with preference given to sodium borohydride. Using the reducing
agent in 1 to 5 mol per 1 mol of compound (XIX), the reaction
can be carried out in an inert solvent, such as tetrahydrofuran,
diethyl ether, 1,2-dimethoxyethane, 1,4-dioxane, toluene,

benzene, xylene and a mixed solvent thereof. The reaction is
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di nret hoxyet hane, 1, 4-di oxane, toluene, benzene,
xyl ene, dinme thy |formam de, dinethyl sulfoxide and

WO baot2dke4 and a ni xed sol vent thereof. The r cRCT/IR209/64500

carried out within a tenperature range_of abo 00C to,
GoTE oBLerorath |2 FRIBAte CiEB0ENN] PG PEackd HUC,

;Efé‘f%ﬂa%lgob%paéfd iggutar | yhi idndRd rebEt i 8n 98N ald Yol 1

hr to 10 preferably 0.5 hr to 72 hr.The reaction

Rt iguderpy LRkt ot isnesPREFLBY Qdbiltg towA8Pehr,
gggﬁ?ygy' oa5q§§qx§ug€kg§ l'i thium carbonate, potassium

car bonat sodi um carbonat e, cesi um carbonate, sodi um
hydrcxﬂhmseabbemae@ cogriund Hydr cahdee sodiaiad entd pbuified by

.oxi de, gota55|un1tert but oxi de, trijethyla

S SRR R UP e ke Aah (3 SRR KR tiony)

&dnderpaynen (Xydd redﬁﬁ@@oﬁﬂ@sé%iég SV RxeHHEEHomY 1iquid
reacting conpound (XVIIl) with N, N

QTSR dE AR HaE GTuE raﬁdwﬁélwk@t%@,gmﬁé:rarﬁtaéiu%tlon,

S PRI bl e el

di cyclwheex gbonpobtodi (I des owtasnpdoaglaafiﬁﬂﬂﬁommdeit can be

a ueous carbodlln]de et hyl - 3- ( 3-
FPnBpromit éaﬂrl%o&w. A I&%‘)'/}iﬁ?firlﬁmnoﬂedfefeaﬂﬁ a

mml@@xlloﬁhmé@é&fn%v%&gew, Uge&h &addueldl fth Yis obtained
N, N - carbonyl diimnmdazole is preferable. Were

aﬁe<zae§§éfty, ifheanp é%tq@ve@éﬁdbéomrfr%@ foum 9nfogthey dgsired

e 1- hydr ox Nnz.o
%%dd %% rrewﬁ‘%ﬁg(?n ]?1% e;rdl neggn %((EE % atl 5gere°f'
react iThe C&ﬁpbﬁnd&(I)&ﬁnOME ushygrateomﬂensamkhgdageet
and Meldrum s acid each generally in 1 - 3 nol per

mol  of EGnFEBRAUTKVI ) )19 ﬁbéﬁliﬂﬁ@rﬁss%uwmureseéhoaglcally
datinahydrptur eley dbat s%ba§5te& £&- ﬂﬂén%ﬂj%%%ygptlcally

t hane, ethyf acetate, 1, 4-dioxane,
active forms by an optlcal resolution means known per se.

Compound (I) may be labeled with an isotope (e.g., ’H, °*H,
e etc.) and the like.

A prodrug of the compound (I) means a compound which is
converted to the compound (I) with a reaction due to an enzyme,
an gastric acid, etc. under the physiological condition in the
living body, that is, a compound which is converted to the
compound (I) with oxidation, reduction, hydrolysis, etc.
according to an enzyme; a compound which is converted to the
compound (I) by hydrolysis etc. due to gastric acid, etc. A
prodrug of compound (I) may be a compound obtained by subjecting
amino in compound (I) to an acylation, alkylation or
phosphorylation (e.g., a compound obtained by subjecting amino
in compound (I) to an eicosanoylation, alanylation,
pentylaminocarbonylation, (5-methyl-2-oxo-1,3-dioxolen-4-
yl)methoxycarbonylation, tetrahydrofuranylation,
pyrrolidylmethylation, pivaloyloxymethylation and tert-

butylation, etc.); a compound obtained by subjecting hydroxy in
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t ol uene, benzene, xylene, dinethylformam de, dinethyl
sul foxi de and a m xed sol vent thereof. The reaction is

W@&)ﬂﬂ/l%ld&but within a terrperature range of abomT/mwsmmsoo

1200C rably l e the
S 7 Shr oh arelay ey n L O el Shign ox
berdto HQehg. , ps et ehpding @biamhembﬁsdiwje&lmowdroxy in
(XX) can be produced by reduci ng_conpound (XIX) . A's
¢ IwLcilhg tagant acelodiaiioBor BRYBH F el atiqhi prepanoylation,
| di L a h

canﬂbh%ﬁl%cg n éh preaeégﬁée@g%gﬁgé%% :H}r%%ﬁak&gﬁ
dbmezﬁmdramdapm%hylgcaﬁtmrrﬁ@mdbng agent; ian cibntp@uﬁdrmbtalned by

r.1 mol of co the reactio
ST Rsue PROBRY hariowol e rPMogln o T 3 BSterification
detamimadrighurang. di £tditpotihdebbtdingd d@ﬁegdmwtlhgns carboxyl
1, 4-di oxane, toluene, benzene, xylene and a m xed
GEAWR N COBPEBRY The ey ESRYLsearet bl erfian t Rhanal

éa,{%g t an 0 sorPreferably 0C
%o é%gl é t %rk?(geﬁ%&%klt %ﬁ%grégg%% poa{?tl cularly
dilméﬂrad,animomstgpheeﬂidmf&cﬁathbnt op 1841 dyloxymeft@ayabl y

5 hr_to 72 hr s-obt ai ned, conpound (1) can be
‘?%%?rdtfé&a&r’r&npuﬁ??)é%cao%?oé‘y 8p¥FraRYor %fé%mglv?ﬁ&\?rﬁ Dper
SeshaSluEy 128 seeRceNEL BtdoN, 5C—%E§91£@1d>}&511uryi@"lo&@cﬂeﬁeﬂ-
pressure, solvent extractlon l iquid conversion,
bsh)lmehigflo@tsteﬂ§s¢%ﬂ1qrz,ath@rloheézzl9:sy©arrbwhe@ﬁylphase

far o] I
e A I R T
ﬁmserdoe@ohnda das i e praahicely f aocmetdmsbitbWI )pely semethod
nodi fi cation thereof; conversely, when conpound

]EIP‘T’”} PCbtS&irned as a salt, it can be converted to a
free fOrIARIrut REE Qﬁﬁgbcﬁﬁﬂi saht mQ¥ 81 8510 A Qi cRet s
se or a nodi f| cation thereof. he conpound (1) may
Qangnggﬂﬂapéooﬁomp¢mndrnﬂjr@pger a physiological condition,

such as those described in IYAKUHIN no KAIHATSU (Development of
Pharmaceuticals), Vol.7, Design of Molecules, p.163-198, 1990,
Published by HIROKAWA SHOTEN.

The compound (including prodrug) of the present invention
may form a salt. A salt of the compound is not particularly
limited as long as it does not inhibit the reaction. For

example, a salt with inorganic base, an ammonium salt, a salt

. Wwith organic base, a salt with inorganic acid, a salt with

organic acid, a salt with amino acid and the like can be
mentioned. Preferable examples of salts with inorganic base
include alkali metal salt such as sodium salt, potassium salt
and the like, alkaline earth metal salt such as calcium salt,
magnesium salt and the like, and aluminum salt, ammonium salt
and the like. Preferable examples of salts with organic base
include. salts with trimethylamine, triethylamine, pyridine,
picoline, 2,6-lutidine, ethanolamine, diethanolamine,

triethanolamine, cyclohexylamine, dicyclohexylamine, N,N’-
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When conpound (1) is obtained as a m xture of
optically active forns, they can be separated to the

wWoRj0eo2029pti cal ly active fornms by an opti cal rmﬂmﬁmuoo

ans _kn er .se.. und ( y
RSB 8550 Py B s 5T B AR g tpes of
SCRlicele it | Qﬁot@@ni@%@dnbﬂhdﬁe%ﬁtﬁ Wi eyadoshléhic acid,
is converted .to the compound ( with a reaction due
hysirohreRs fnacian Rksthq @cady dsu feriq@fdd,t Rposphoric acid

L1 ! ggk&?a' SPOAL LN 'e&gﬂlpfeg'eff 1bc%d¥rlthh8%?§§lc %cid

conpoun I's converte conpound
indﬂmdexsdétsom;tmeﬂumﬁkoac1ﬁydaoéy$¢sunetctraéioodba@ptic

ST RIFATS: OB NLE) S eeeted (0ot s,

rei1eicAaRh a]r 89t of c CURDURACEE hi BBYCRE, alaqqrép@uma
obt ai ned_by subjecting am no in conmpound (l) to an

necpracEeh forl kyr@td obamzesesphbephoradishi emteéugnesylfonic
£97PapRdabt ff y?d O FLLBG L anggﬁi&o df LATROKEEL (Bdsic

to an ei cosanoyl ation, alanyla
qnemtoylaaurdnmnelmyéaa]msom,ltwangiﬂwrhe 2-lydrnle, ornithine and

oyl ene -yl rethoaicarbonsl af ol I QUaNE Al anin

atal\aallméheesw@awé abitan a@@@rt%tac% titladticOBci8t &nd i the
a compound obtai ned by subjecting hy roxy i nconpound

Jike-to an acylation, alkylation, phosphorylation or
bor at irgn Q:Smgouné‘ ci””c‘ijle gﬁcékgﬁg xlzeznn%”o%‘:to'rng salt

hydr oxy i n conpoun to an acetyla
qhﬂr@bfoptahlpﬂ@dtugnﬂhnrﬂo&tKhlreima&ﬂenﬂsmMemmmes to be

ccinyl ation, fumarylation, alanylation,
53% VRS EEH; ﬁ%n‘%@%ﬁ%&%"b’&%l"gﬁ bR, PERENE 1avepkhedhdhas an

&ﬁr@g@ﬁdrgbfe?@@f erﬁsdmatan@aégeml GELMB Ul a¢ PP IHNEdrogen
(1) to an esterification or amdation (e.g., a

roepbondacbnasied dntinrhj eodi agn ameMﬁorgtbappr@phylaXB
O@%g@%egjc) OE C)dJ.seasesyl %g%rrdails,ca%olroredhl éémlnlstratlon of

an androgen receptor agonist is effective. The diseases for
which administration of an androgen receptor agonist is
effective include hypogonadism, osteoporosis, hormone resistant
cancer (particularly'LHRH agonist resistant cancer), climacteric
disorder (particularly male climacteric disorder), frailty,
cachexia, anemia, arteriosclerosis, Alzheimer’s disease,
erectile dysfunction, depression, wasting disease,
hypertriglyceridemia (hyperlipidemia) and the like.
Particularly, it is used for the prophylaxis or treatment of
hypogonadism, male climacteric disorder, frailty, cachexia or
osteoporosis.

The compound of the present invention has a tissue-
selective androgén receptor modulating action and shows, for
example, an antagonistic action on the prostate and an agonistic
action on the muscle. Specifically, the compound of the present

invention shows an action to not increase the weight of the
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esterification, carboxynethyl esterification,
di met hyl am nonet hyl esterification, pival oyl oxynethyl

westoepe®Bcat i on, et hoxycarbonyl oxyet hyI est er i PCT/AR20G8M64500
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BBl S LR LB 20 b e macte (ous.

Wzaumemyﬂlomygawmyd afHylligsheri hbgat spuriamidally, it
rrethylamdatlon etc.) and the |ike. H?J‘y()f t hese
ERTRSARSEs TRENPERS R I NGI@tr biv ebapbukef (9 Uspsa (preferably

o’rftctkoqelggwfatpsrdé;e A dY Qg kar E}?é'PPé%CLg ?asﬁ yscle

al so be one whi S converte Into conpoun
we s ibyl egpual 2@%)rmhr tmaore, @melﬁeasblﬁmmﬁﬂm bedabout 50%) .

AU o b vt quren, gl Srar e [eale) o o,
Taed 4, s hed i By r&h SNV SSIHIEEY. thhe @Wa(ﬂen%ughagdoes not

pr odr ug) of the present invention may forma salt.
%%FF-‘Teacﬁe Pﬁe%@ﬁ%‘iﬁd angl pot iparepcal af Ilﬁﬂsi mhla@doasmeans that

Sgﬁ% Wlt dQSf‘ H‘@tdéé]%éa%'ets BR tﬁ&aﬂ&éc?fht alﬁéagﬁ%feof

I noT gani ¢ base &NTrONT UM Sal
Mddrdimgayi, cthaseompowsd tofwithe pneswlmmtdpnacsal be used

ni c acl a salt with no acid and the |ike
Eizsariil BDZ’agﬁ‘ﬁFFBE Py a?ﬁ’loéme??l Yes of salts with
norpgayaglwsguﬂ,@géégjﬁltal kali nmetal salt such as
SOdI um salt, potassiumsalt and the |like, alkaline

EA)r tPh THSEAE §b¥¢n%mrer&1§n@&lrcpmnmga¢le ergﬁ$@|§iium @aelﬁt
. t
s ¥inty SPcoB0 26 ME BBQAUE, SRR s  Hictiea

iertlﬁhid&tsahbs petiod rdmetdnel adkeg, triethyl am ne,
coline, 2 ,6-lutidine, ethanolam ne

ridi ne,
e HBPERFRERt (7 GARARSILANTABSSA Y oy ISFaTRAS, ALDS,

Hred! ahexyham ngs. N, N -di benzyl et hyl enedi am ne and
the |ike. Preferable exarrpl es of
(4) A body weight decrease suppressant.

(5) An agent for the prophylaxis or treatment of prostate
hypertrophy (that decreases the prostate weight).

(6) An agent for the prophylaxis or treatment of amyotrophy.
(7) An agent for reducing prostate:weight.

(8) An agent for the prophylaxis or treatment of muscle loss
caused by diseases (e.g., muscular dystrophy, muscular atrophy,
X-linkage spinal cord medulla oblongata muscular atrophy (SBMA),
cachexia, malnutrition, Hansen’s disease, diabetes, renal
disease, COPD (chronic obstructive pulmonary diseases), cancer,
terminal renal failure, sarcopenia (loss of muscle due to
advancing age), emphysema, osteomalacia, HIV infection, AIDS,
cardiomyopathy and the like). '

(9) A suppressant of loss of muscle strength in postmenopausal
female.

(10) A suppressant of bone mineral density of postmenopausal

female.
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salts with inorganic acid include salts wth
hydrochl oric acid, hydrobrom c acid, nitric acid,
wae00P026284 aci d, phosphoric acid and the |ike. PCT/JP2008/064500
ref erabl e_exanpl es_qf ;salts. with organic acid_includ
O & ZhR=F3oaRe Tuthet duaihc Geve, 041 GUEGELER €10 the
Bided, iphbbathénasdwbalfl wemkie.aci d, oxalic acid,
tartaric acid, nmaleic acid, citric acid, succinic

Hcd)d Aot aEPH, refiitiage SOPf dhfe @Eferts of LHRH modulators
e (o]a] 1d, 1R- ul ' i d

T P P AR ek EL Ry S e DL AR e,
redfiadelnial, uteipbdtesl i, t yoangonehen drydithes ldikei)t, hLARH
and the like, and preferable exanples of salts with

b g n oAbt Tl GOLTose L bhgy At alfdry| EDRERHLR
dlfdric ashHdtad 1kg lahkecndhesgompound (1) of the

resent invention or a salt thereof or a prodrug
fwéré%ofsupﬁéﬁwmﬁ t&hr lossepEnBysele bet neslatdy iedted as

33 %%Qﬁﬁgnoé @%b%&?%%@htk@é{fﬂéé}{@ 4125 a1 gﬂ%ﬁﬁ?”
receptor nodul ating action, particularly an androgen
moetdpttor agdntiséiikacti on, and can be used for the

@gﬁphylaxis or treatnent of diseases in mammls, for

ch SURPRFSEIRE i Un BrraAseddPIRR M ineiadt Genagbyi stter
domigfikechiyen dhes dimseanesuf ofa Whicdhadiid sk alall PAREef

an androgen receptor agonist is effective include
nogvdgseadasdh thetlidisor osi s, hornone resistant cancer

G0 ] SUBE LY AT 900 51 L6513 A FBUE Tl 09, ond e

I Sorder particu e

dikeQr d€tpr, afmbnidtyratdanhexi a, plea@id@utical agent such as an
arteriosclerosis, Al zheiner's disease, erectile

LiREF GRERLBROT dai 8 dhkewasting di sease,

hyper ti gjges baen i @&ﬁ%ﬁhhpbgeﬁ@)p th8 nbbK€ion shows
Particularly, it is used for the prophylaxis or

afrffegtmant aofrailty suppressant, a muscle strength enhancer or a
muscle increasing agent while using as an agent for the
prophylaxis or treatment of prostate hypertrophy or an agent for
reducing the weight of the prostate. Accordingly, it is
expected to shorten the period of rehabilitation without leaving
aged inpatients bedridden. Without the side effect of
increasing the weight of the prostate, it is expected to provide
an agent for the prophylaxis or treatment of prostate cancer in
patients with high possibility of prostate cancer. Without the
side effect of virilization, moreover, it can be applied to
female, and is expected to provide a suppressant of loss of
muscle strength or bone mineral density loss in postmenopausal
female, or a suppressant of hot flash (glow, sweating etc.) in
postmenopausal female. Furthermore, it also is expected as an
agent for reducing the side effects of LHRH agonists
(leuprorelin, goserelin, buserelin, nafarelin, triptorelin,
gonadorelin and the like), and LHRH antagonists (ganirelix,

cetrorelix, antarelix, abarelix, sufugolix and the like), a
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hypogonadi sm male clinmacteric disorder, frailty,
cachexi a or osteoporosis. The conpound of the present

WO paoeni2dh has a tissuesel ective androgen r ec eptDIP2008/064500

ResarEt) E LT P mere e PoSrade i ERR SaBURPEE} density

AEd afiten haeifsle:10oPeg thead | phatiec@ipaundgehts, or a
t he present i nventi on shows an action to not increase

SUPTREFGRE of Q¢ﬁxﬁkﬁ§batQlQWraSWﬁﬁﬁ9QQHﬂﬁq FELedsks) tpkter
scle and the

ﬁ@k%ﬁts.tg%/gégﬁs%@eﬁﬁ%é%hg rmIa{: 8?{?%?%1(33 S the prostate

wei ghtrhiey caipatnd 086 drhd msépteimaﬁﬁmro%dmiekfessgra\bth

a.d sg that i ncreases ?’ | evat or ani scl e \NEIg b
SRS a b0, trd e et AP UBRA 0ok g bl S5g0ge e
stif@natibRf &M rédithd0 thhe hhBchegserdd A8 sRaAetats a hormone

wei ght of 0% or |ess", an increase of 0% neans that
n@t@ﬁ%tby@m@mymnﬁ@tlmct@mrme@ecr dhye, diadean be

| S | & a state
e e R e T e
venu@udl ngheyerﬁhe:mmnmdcet tﬂiﬁoﬂaﬁfﬁ%rdarﬂc@\tenéhdmmal
be used as a pharmnaceuti cal agent shown below. (1) A

AL e y CERPRT e¥sdrite YSF TRCnGSEY B stP@TGeR EARSREerubinary

Hllé%l@le% EBEESAS| 110, AR cahBESY | Yo QI e®d0beRA1e cancer,
bedri dden aged patients, shortened rehabilitation

therti edquhted Neofnide) reS(lzsyaAceumeéslsvarptar@flcgé@hémlaseful as

P BB oogr e SIAERM Rl P BRI ) 4, Mgk B gpleer

t he prephglaxhse o¢sigteaitreancet, pf@ﬁtea»taenﬁlyepemmphyrlvatlve
(that decreases the prostate weight) (6) .An agent
HESHL SERBE pFRRFRA 8 =8 raPllé‘a%H%%ta‘lﬁmaﬁFyételséﬁﬁﬁn cancer can

be mentioned.

The compound of the present invention shows low toxicity
and can be used as a pharmaceutical agent as it is, or as a
pharmaceutical composition in admixture with a commonly known
pharmaceutically acceptable carrier etc. in mammals (e.qg.,
humans, horses, bovines, dogs, cats, rats, mice, rabbits, pigs,
monkeys, and the like).

.In addition to the compound of the present invention, said
pharmaceutical composition may contain other active ingredients,
e.g., the following hormonal therapeutic agents, anticancer
agent (e.g., chemotherapeutic agents, immunotherapeutic agents,
or pharmaceutical agents inhibiting the action of cell growth
factors or cell growth factor receptors), antiemetic and the
like.

As a pharmaceutical agent for mammals such as humans, the
compound of the present invention can be administered orally in
the form of, for example, tablets, capsules (including soft
capsules and microcapsules), powders, granules and the like, or

parenterally in the form of injections, suppositories, pellets
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(7) An agent for reducing prostate weight. (8) An
agent for the prophylaxis or treatnent of nuscle | oss

W@ 299020284 di seases (e.g., nuscul ar dystrophy, PETISR2008464500

at hy,, .X-1inkage spin ord_nedu] | a obl ongat a , "
AT ther ophg TRBIEL CO8chRRF S Ha hA g aracion route
HaISRRE in@&ﬁeéﬁﬁusﬂiiﬂ%ﬁdﬁ%ﬁéh@ﬁ@L ghs@asthedF Dint ra-tissue,

(chronic obstructive pul nonary di seases) , cancer,
I rANSSia Ly e ABE RGN0, l@éﬁeégém@n( | balsrasfenebsele due

hng, enph ci:a, . H
v A R 8 SO Ry gy
Fupppesdanbnobf| bemonfamiisodre retstedgti bni directly to the lesion.

ost opausal femnle . (10). A _suppressant of bone ,
i ner AIPSHERSRL 9fo¥h%ﬂw%%)&aa§aﬁggeﬂﬁ%em( £fyyeption varies
SRPHAHABH She Autd @FN a6R1i 8 st JhOV6n SVBAIIREsandcEhe For

li’ke) in postnmenopausal fenmale. (12) An agent for
exafipdieng Whiae §t des efdmigtis tefredHRER hbyl LA satagy @nsachnasr agent

H st upr.orel i,n, .gogerelin,. huserelin
RS ANLS, To bR b cHORETFL) N REB Tpancer o
pidH aaet @ganes) sifgattigeeliisy, foet eambpi, ANt &@beb08, mg/kg body
abarelix, sufugolix and the Ii ke?) and the |ike. gls) A
wSirePeantays PP lyudcte PP SRgLE dfady weight per day,

At bRbE8PaOfy & m@rs!maﬁavkgcabdﬁgo%&tgrﬁugﬁraéagn This
LHRH nodul ator and the like.” (14) A suppressSant o
deprdayey benadmimisttdredepsiceyoaf trr2 adnihiddtvidedopoofions
c?‘ﬁhar maceut i cal agent. such as an LHRH nodul ator and

e i ke. (15) A suppressant of hot flash (e.g., glow,

sweat iTg avepbhed| dkejhafgresseadntAveht 8én aarobedorally or
£§¥ﬂﬂﬁii%ﬂﬂ;Cgémf§§§¥e§§§3gnaihgnform of a solid dosage form
such as tablet, capsule, granule, powder and the like; or a
liquid preparation such as syrup, injection and the like, by
admixing with a pharmaceutically acceptable carrier.

v As a pharmaceutically acceptable carrier, various organic
or inorganic carrier substances conventionally used as
preparation materials can be used. For example, excipient,
lubricant, binder and disintegrant for solid preparations,
solvent, solubilizing agents, suspending agent, isotonicity
agent, buffer and soothing agent for liquid preparations and the
like can be mentioned. Where necessary, preparation additives
such as preservatives, antioxidants, colorants, sweetening
agents and the like can be used.

Preferable examples of the excipient include lactose,
sucrose, D-mannitol, starch, crystalline cellulose, light
anhydrous silicic acid and the like.

Preferable examples of the lubricant include magnesium

stearate, calcium stearate, talc, colloidal silica and the like.
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LHRH nodul ator and the like. In addition, the conpound
of the present invention shows effect as a frailty

waappozesant, a nuscl e strength enhancer or a PEEER2008/064500

i ncreasi agent while usi as.an agent for the .

o ophy e SHT, phtinied o thRosihrethpieh M sy ssalaine
cdentl dsel, saduesag H-hentight abxthen Priogd@€propylcellulose,
Accordingly, it is expected to shorten the period of

hshamyPresyilBat i eplkuliossyi RgLaybay ppaiqldsoge and the like.
bedrictq_%?. (.t ho i fact.. ' S | h

wei ght o etr%é&%rg%?ﬁ e,ssiotckeitglteeg%é(l:?{é%é%%&g?lg{vc{iglgtea%tamh’
apantxyimethiyhee plojdsa axdad canmt ceaboeyrie tdfy Jnreddtidbee,

cancer in_ patien ith high possibility of prostate .
gl BRb . S0 fts el Ly sBEBSIVIR Y} HhelGR, ot the Like.

NDr eoVlefelrhbtaNeRenpi i3l the 56MRbe: Akl dde eaRest edr
to provide a supﬁressant of loss of muscle strength or

Boestdoner alcdeabi tBrarydeniengppse e opaisasl f éegeee ofl, corn

& SUpRr egsant . of hot flash (glow sweating etc.) in
post msnopausai( female. Furthernore, it also is

expectreefasabhcageaplay ofeduei nglubel 5t ey efdeent $ ahclude
LHRH nists_(leuprorelin, goserelin, buserelin

BBV AnS; 9%§$ae|awpy&&ﬁ5dgm=%r didnarie otk e penzyl
seHE JalRl a8hagen) Sﬁﬁisfag%loﬁlle!chéne CethI &dterol,

antarel i x, abarei i X, sufugolix and the like) , .
asigiheacdaninef sedmpfcarbovpbest pedigith witdadgeand the like.

m ner nsi I fter m ni.stration of these
ohar magsiereRré pRatar B, A Bh3beatl A Rlefd"ipEapae
i fawtasweathoy andstdawrilitkeytAdheT amita Nissidiain 0auedl

t hese pharnmaceuti cal agents. The conﬁound of the )
%Jr]gﬁ%ﬁ?t' iLRVENL éﬁl%%W%Rﬂé@a&@omlﬁcilﬁ LBr t PBAZakEPRigm chloride,

GBI HBY 1 GANYRT S81 de Pl AGRGyENMENEEESE Mt SHN AT @Dke;

on cancer that has acquired resistance to a hornone
hyrdsapimd At chpobehers eysdr senppliyvenyb almhtogen. Thus,
églﬁg?ﬁngyrrolidone, sodium carboxymethylcellulose,
methylcelluiose, hydroxymethylcellulose, hydroxyethylcellulose,
hydroxypropylcellulose and the like; and the like.

Preferable examples of the isotonicity agent include
sodium chloride, glycerol, D-mannitol and the like.

Preferable examples of the buffer include buffers such as
phosphate, acetate, carbonate, citrate and the like; and the
like.

Preferable examples of the soothing agent include benzyl
alcohol and the like.

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

Preferable examples of the antioxidant include sulfite,
ascorbic acid and the like.

A pharmaceutical composition can be produced according to

a conventional method by adding the compound of the present
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used as an agent for the prophylaxis or treatnent of,
fromvarious cancers, breast cancer, prostate cancer,

wenwone2s4 al cancer, cancer of the uterine cerRCKJP2008/064500

bl dd
DY CAME b 5 AL R 1 R g zeracive

twrifnectasi ahetse, ofithd prepbrheubaf | thdifpf Wubdsc@nto change
agent for the prophylaxis or treatnent of prostate

1ngaenhEhfpReS3Es i iirant agmaBest ratproreyiaibiod, EpRFier and
gderivald ve resistant cancer, preferably LHRH agoni st
resi stant cancer can be nentioned. The conpound of the
preseﬁMiiaddimﬁbon shcmmbinaﬂﬂouxbfiuy ) aadhicairsthetisadof an
or as

h t
e VE FRBGH Loha e Ok ke e inyention and (2)

TaENIsk1kaevn PRGH rmfeelgtﬁo@@I k¥nacseralie GarbuRinistration
etc. in mammuals (e.g., humans, horses, bOV|nes dogs

chtah STAESTiNecemownbifG ©thergant heanesis agend sy hdil)
A48 st rhR 1 BHILE %2 réﬁet&iv%og}a%@é ot ééh%rp'h%%%%?l

i nvention, said maceuti ca osSition ma
thdnapeamﬁbvegengseﬂufn@ﬁj)engn dth@ ﬁh&ﬁapy m@nhpmﬁﬁeﬁt and/or
t herapeuti c agents antic gncer agent

A RRBERr o PTS Shvali o ARPERS sihi-Hrug, shezapy, for
ShaigRG edhirgaly ageSrddMyiiRiet EAGmI b8l agtd apolis¢al!

grow h factors or cell growth factor receptors) ,
Frrichepsie Ahdandethe Kakeps radph‘ahmut igsale a&hemepyor

|nventlonggghagéaggﬁgﬁlé;ere ora §%§ﬁ1%ﬁ¥% pgsggn%he 1ike

dor ueeaiphed taebdl @t sporcapsutteséingy ush ngniahkd.
capsul es and cro%ggsules powder s, granul es and
the | ife&, eéﬁmgg?en¥ eﬁqWPQWthﬁé F%?h?%ﬁquH dévieghdon can be

$HRPASI EBhbeSat PO | WelSARR heRenb HSna PXHBY 52 1Rf ct BEent s,

"parenteral admnistration route”
other anti-cancer agents (e.g., chemotherapeutic agent,

immunotherapeutic agent (including vaccine), antibody, gene
therapy drugs, pharmaceutical agents inhibiting the action of
cell growth factors and receptors thereof, pharmaceutical agents
inhibiting angiogenesis), antiemetics and the like (hereinafter
to be abbreviated as concomitant drug).

While the compound of the present invention exhibits
excellent anticancer action even when used as a simple agent,
its effect can be still more enhanced or QOL of patients can be
improved by using it in combination with one or more of the
concomitant drug(s) mentioned above (multi-agent co-
administration).

Examples of the “hormonal therapeutic agents” include
fosfestrol, diethylstylbestrol, chlorotrianisene,
medroxyprogesterone acetate, megestrol acetate, chlormadinone
acetate, cyproterone acetate, danazol, dienogest, asoprisnil,
allylestrenol, gestrinone, nomegestrol, tadenan, mepartricin,

raloxifene, ormeloxifene, levormeloxifene, anti-estrogen (e.g.,
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i nt it intrat| ral ., .juxtapositiaqn of tunor
SRR CaEFAF L orber SETS £ tRbE] Beohr hecHBSe of
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on the route of administration, synptons, etc. For
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agonifsir (exgnpl eps@rdl iro 2t atg/, kubedyl ivei gltuppeteday, etc.),

rably 1.to, 10 /[ ka body wei ght per. day, .an )
BT bonibD) 1 et B kPR Boab Lher SR mathiiy Testradiol
Jilll SordfRUNL rBRYt HEe atHH iHiHHT qd . gNcerfirdib12 tQdochloride,

di vided portions daily. The conpound of the présent
FPRRIdzeod ceahebEC R ke 1 \eXMaSERBRY eV aF P3O kInifivirgestage etc.),

' f [i f o t ahl .
U ndamgl @ 0|6 gt | SpUeD ! BhGhpnice .,

Ro-efsfaitaee SHEDbasosY(dly. i Aieekteniadfd ddaddds@debhy
adm xi ng wth a pharmaceutically acceptable carrier

P SitaralEht | cafPy e FERbre (BaPri HSX AU GIENS

OF &N 5 1Qhel, NBE GAME h &R0, € r3HRSE ABEESe GV.8Nt :aRAbLYn

used as preparation materials can be used. For

eyisse s anbilbieer, (¢ ubri ediratbiraderetand dimsitinegdaand drugs
{ﬁgt ‘%#d%dpES€§§8{é9Q§xﬂ§ﬁh%%nte. olutﬁllg%3¥% a %stand the
suspendi ng agent, |36?on|0|ty génf ’ U1 & and

Bt hi iiyedgentdf s 1H-RH digaiepaiations and the |ike

can be nentioned. \Were necessary, preparation

addi t iEFPEENCAs TP esEITRTNFESPHRE F oYY s 1nclude
£OLPrANS, 2gUWREt efd b AGNLS taBEnt Be, | Ak AR P&n$Bdotics,

plant-derived antitumor agent, other chemotherapeutic agents and
the like.

Examples of the “alkylating agent” include nitrogen
mustard, nitrogen mustard-N-oxide hydrochloride, chlorambutyl,
cyclophosphamide, ifosfamide, thiotepa, carboquone, improsulfan
tosylate, busulfan, nimustine hydrochloride, mitobronitol,
melphalan, dacarbazine, ranimustine, sodium estramustine
phosphate, triethylenemelamine, carmustine, lomustine,
streptozocin, pipobroman, etoglucid, carboplatin, cisplatin,
miboplatin, nedaplatin, oxaliplatin, altretamine, ambamustine,
dibrospidium hydrochloride, fotemustine, prednimustine, pumitepa,
ribomustin, temozolomide, treosulphan, trophosphamide,
zinostatin stimalamer, carboquone, adozelesin, cystemustine,
bizelesin, and the like.

Examples of the “antimetabolites” include mercaptopurine,
6-mercaptopurine riboside, thioinosine, methotrexate,
enocitabine, cytarabine, cytarabine ocfosfate, ancitabine

hydrochloride, 5-FU drugs (e.g., fluorouracil, tegafur, UFT,
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Pref erabl e exanpl es of the excipient include |actose,
sucrose, D-mannitol, starch, crystalline cellul ose,
wo p@ho2@shydrous silicic acid and the |ike. PrR¢BIR0082064500

4? gﬁles of the qu;lcant hncl e, nagnest %lstegra§e,

U SBas ST MM, IRHFHPOF 1S 1 1908 taAY Tt RES
almlkl@pleéeﬁﬁéabi@@wmheéamélme tHIdard,| BekBe€n, folinate
crystalline cellul ose, sucrose, D-nannltol dextrin,

W@%ypﬂ@ﬁyf@blrm%%s@lqiw ofé}ﬁidéb?’r%'t r@mﬂefeqﬁq;q,ogéudarabme,
gJCBi%LaB hQWﬂ aﬁ\ g éé#ﬁ?% stRaher abhe exap! es
| nc arcn,

the |sfnt gra t
udmﬂmmx¢maehyhntﬁ@uﬂzmne" chiezophrine, ambamustine and the like.
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carbo%%ﬁ@?ﬂ% %Fh ARk LEHBOT | Rt L, bﬂécéygﬁples
aQ:ftJ.'hB&yéQhVﬁntadﬂ@idﬁ@%lﬂﬁtermiﬁm}éﬂr?@' QBroﬁbﬁ?@Pﬂl A3,
propyl ene egcoI macrogol, sesane oil, corn o

lieemycha, hPies et lslidee x RipPBECH auﬂéast@l,ulyepul@mﬁgm sulfate,
| | I,
%%%%HE{%FS lggc?rooﬁ%lb%tlgg eHSx&%%xgoéz]n R RRYLERE - §hy CO

eénzoat e
aDMaxabnnmnEhymwunhkdribestpiﬁérumidxﬁlhydﬁoaﬁune;dspcbpﬂnubicin

car bon sodiumcitrate and the |i ke. Preferable
hé’%é PzgrbﬁdetH@%ﬁéﬁ&?ﬁ@th@eﬁ?ﬂ}}}ﬁﬁ“})’&é%u?PéE?’Bﬁﬁ@sﬂ'

c%%'in@ﬁh%lfﬁr Yhiddt@nRanobadh €in SR AJBN1B8¥E Mk, SHi &t dhtrone
| auryl an1noprop|onate 'eci thi n, benzal koni um

delr@rchélerl@@nz%d&mahl@ncnchy@m@felorgnqﬁ:@myil th@nibsk@ar at e
and t rLophi liic.p ol yvi pyl
%% Bg SV n&FKP Plﬁ%& 8e¥1ve Q. g¥n£ include

al coh pyr one, $0di
et@pb@XﬁﬁBtéyépmﬁﬂdﬂ @&esphﬁt@y|ﬁiﬂ5133tﬂhe sulfate, vincristine

roxymet hyl cel | ul gse, hydr oxyet hyl cel | ul ose,
%%ééﬁ&ﬁyp?bﬁ%??%ﬂqLﬂW%ﬁ@tﬁndt??%P?§¥§% RA¢Lifaxpikedocetaxel,
J-8b81 abl go sXAMRES 50f nbPEcAS Ol AP K darnAGRRAL thQCii:'lg@

sodi um chloride, glycerol, D-mannitol and the Iik
Examples of the “other chemotherapeutic agents include

sobuzoxane and the like.

Examples of the “immunotherapeutic'agent (BRM) ” include
picibanil, krestin, schizophyllan, lentinan, ubenimex,
interferon, interleukin, macrophage colony stimulating factor,
granulocyte colony stimulating factor, erythropoietin,
lymphotoxin, Corynebacterium parvum, levamisole, polysaccharide
K, procodazole and the like. As the vaccine, BCG vaccine,
PROVENGE, Onyvax-P, PROSTVAC-VF, GVAX, DCVax-Prostate,
SAPOIMMUNE, VPM-4-001 and the like are used.

Examples of the “antibody” include an antibody to EpiCAM,
an antibody to PSCA, and an antibody to PSMA.

The “growth factor” in said “pharmaceutical agents
inhibiting the action of cell growth factors or cell growth
factor receptors” may be any as long as it promotes cell
proliferation, which is normally peptide having a molecular
weight of not more than 20,000 that is capable of exhibiting its

activity at low concentrations by binding to a receptor.
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Pref erabl e exanpl es of the buffer include buffers such
as phosphate, acetate, carbonate, citrate and the

wo paoen2esd the |ike. Preferable exanples of t hRCT/JP2008/064500

oot hi ng ent _inclu al coh d the |iKke.
BRRIP Ao FBOERAE B R (a BPES4rotiT Ry sifaub fsetor) or
NV AGKYBENBOSEESs 1 | RiRREhanal 1y ez War@! eeltelity as it
phenet hyl al cohol, dehydroacetic acid, sorbic acid and
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arnaceut conposition can produced accordf ng
Eenga,cmnsehimor&GFrmmdsmilhyladdlgmpWﬁhaﬁamuommﬁd,otGr¥Qz and

Bevathely ol ot ST Deahebr afolibrrrctor As Substances
g <RALAhE08ubd hauah 1SyPjeet shfe CANTE tdepen %ngeOEet hecidic

dosage form adm nistration nethod, carrier
HGHee baphcalldFt i KFF @@@fﬁbm@gvt@ngqumfa@dtwmsFGEtlQm and

fe t d.of the p en
e, dhiBon Tl SR 3 n BB B st (i o SEE Torony
gansilating dictdr) ﬁHEBOﬂ(&&yahrOpoiétIﬂ) eﬁteetuyﬁterleukln 2),

amount of ot her anticancer ents %6 é adm ni stration
NF dRegire8rPYED ahBtiR T lof er(PABERbAETIe HeYeh&RawEh factor),

nt u /

Ao rle A FalpBE Y, %#e%%ﬁﬁsacgw Growth

ﬁa@oecpy, VEGF tvaspllar wﬂgéhgllhyp@eklermowéhc fieptenl , and the
e SiLN iotensin Il and the |ike,

|4} |dt%eaaé§g gg%% t her apy, thernotherapy,

cryot igaapyes| 6 erhe Wreithatfhobor arsbddtds“kenalade any

used, and two or nore of these nay be conbined. For

TSEERPES Fﬁ@a%?rpfb%rmn&fmehéopré%eﬁoqerrﬂ%wtlpaﬁdcaﬁlJoegrowth

factors, such as EGF receptor, HER2, HER3 and HER4 belonging to

the same family as that of EGF receptor, insulin receptor, IGF
receptor, FGF receptor-1, FGF receptor-2, and the like.

. Examples of the “pharmaceutical agents inhibiting the
action of cell growth factors and receptors thereof” include
trastuzumab (Herceptin (trademark); HER2 antibody), imatinib
mesylate, ZD1839, cetuximab, gefitinib, erlotinib and the like.

Examples of the “pharmaceutical agents inhibiting
angiogenesis” include antibodies to VEGF (e.g., bevacizumab),
antibodies to VEGF receptors, VEGF receptor kinase inhibitors
(e.g., SU11248 etc.), PDGF receptor kinase inhibitors, Tie2
kinase inhibitors, thalidomide and the like.

In addition to the aforementioned drugs, L-asparaginase,
aceglatone, procarbazine hydrochloride, protoporphyrin-cobalt
complex salt, mercuric hematoporphyrin-sodium, differentiation
inducer (e.g., retinoid, vitamin D etc.), a-blocker (e.g.,
tamsulosin hydrochloride, naftopidil, urapidil, alfuzosin,
terazosin, prazosin, silodosin etc.) serine/threonine kinase

inhibitor, endothelin receptor antagonist (e.g., atrasentan
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used in conmbination wth other hornonal therapeutic
agents, other anti-cancer agents (e.g.,

W@ b@soed2es apeut i ¢ agent, i nmunot herapeuti c agePET/JP2008/064500

i ncl udi_ ng vacci ne) ., .antibody, gene ther.apy, drugs,
A Pe P e e gamipi R B8 ¥ no SRe Szt SR Es e Lerpepo0
TR orageos s, armd-AeCerton s sper&wdladttdaaaedbkeal 1,
agents inhibiting angi ogenesis) , antienetics and the

ke ydrergbhagesirenanche aabbbene aresorst isundohiibanory «

ﬁ#%?I A\ : he present i-nyeagio .
Hgé;( | |atsé¥\2>l°z{égﬁée‘gﬁstl %%ggcg%'gbt i %‘% evehlﬁhégggée%l%%dromc
arigd,mpaeidgentic adigl,efeftédironan beidt ildamboaienhaided

r ,of patjents can be inproved by using it in
'QQ&FiBElﬁ)t?FQ) S6r ﬁDnggf the conconitant

drug( s Bt haneterhone (Baktri80@PEi LAy enhancers such as 5-
adm ni stration) . Exanples of the "hornona

Hherapegertstagarhsasi aedare st edtmopisetron hydrochloride,
é&a é@yo§tkaﬁ?ééé%dn,cg&gﬁ?gé£?8ﬁ§eﬁgﬁﬁsetrop pesylate,
medroxypl ogéester one ‘acet at e, negestrol” acet at €,
llaosedirnanendceteatld kegy prET eramagane bak esuctanag elomperidone,
di enogest, asoprisnil, allylestrenol, gestrinone,

r ol'Ste idgeBaH: FRRI hiKGraldd fhfelike

HIBIANEEOEnal MUK 1 €06, r8fhl attHd Q@8R as trimebutine
e.g.,tanoxifen citrate, toremfene citrate etc.), ER

afiwbheg diiie or piigrmrtheeaipeephé uheesut il egenfts huamms

0St onadot r opi_n [litropin, . pill .
T IBERHE A e R T O Brphity (ibecByiberazine and che
lakenoglruhgtibl tiekes dudhREsdRAL vpét véo1(,e.chlorblbdoibtzine

agoni_st ge.g., goserelin acetate, buserelin, _. )
HQﬁﬂﬂ%ﬁpé ?ﬁl%?%?o,dHﬂ49Rﬁman€é@B%¥%991,aQﬂ'GPSXQFEﬁé,Ster°1dS '
SR 1S haRGhe i A e3EehAdL8l osd fiNALR L HALBHBE ase

inhibitor (e.g., fadrozole hydrochloride, anastrozol e,

i itamgiobd onexamt sthend 1 keor ezove] 1 fas riigtedhy lbydrin acid,
éﬁgﬂﬁb@&%@ggggéc§€§é%diﬂ%huh§ggg§he I§§¥otfg£i %; tetrabenazine
and the like can be used.

As the aforementioned LH-RH derivative, an LH-RH
derivative or a salt thereof effective for hormone dependent
disease, particularly sex hormone dependent disease such as sex
hormone dependent cancer (e.g., prostate cancer, uterine cancer,
breast cancer, pituitary gland tumor, liver cancer and the like),
prostate hypertrophy, endometriosis, hysteromyoma, precocious
puberty, dysmenorrhea, amenorrhea, premenstrual syndrome,
polycystic ovary syndrome and the like and contraception (or
infertility when rebound effect after cessation of the drug is
used) are used. In addition, an LH-RH derivative or a salt
thereof effective for benignant or malignant tumor, which is sex
hormone independent but LH-RH sensitive, and the like is also
used. '

Specific examples of the LH-RH derivative or a salt

thereof include peptides described in Treatment with GnRH
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5a-reductase inhibitor (e.g., finasteride,
dutasteride, epristeride etc.), corticosteroid (e.g.,

\N@emmmmnhasone predni sol one, betanet hasone, PCT/JP2008/064500

]gnc n% ge et c. } and ogen s thes &H} g th
réa §9% abPP&f &Y shal et @ a3 éFPﬁ %al"%snd UgSHhEren
mﬂairsﬂumgt Groug n@aa,bqiubimshedgm 1996 0zQe-re3c5p32p8, JP-A-
the like. Preferred is LH RH derivative. Exanples of

3O TeRe ndPNBT 4p& (3% aeRr 8- 2P AtPURNAINA diikeg
agentEi@ﬁkﬂgglbf EHéaQQQﬁ§%er§OB£ VQD{%enDt eﬁ§iﬁSRH agonist

pl ant-derived antitunor agent, ot erapeutic
éagbﬁﬁslﬁﬁﬂHthethgkmﬂsikaﬂwlEQeoLHfRHEénﬂdgﬂna&kmgfor example,
e n|tr stard n

t" I t
A PR B LT Her T e Car SRS AL 1 the formula

)G-Mﬁl\léllh@%QmﬁﬁédﬁjiPéf-‘lﬁé‘xa-m—@eLeﬁhtoPﬁpa)Al(@ﬁgoqUone
i nprosul fan tos | at e, busul fan, ninustine

°Hyﬂﬁﬁ@hﬁoﬁﬁd§ ‘ﬁ@ﬁPUﬁQEbY Oméﬂﬁhaﬁaﬁs datapbdze melected
trletﬁ %g éne?g ¢pﬂ&§%§n§§§|§gsA§ﬁﬁﬁﬂg B is a residue

sﬁheﬂwbdzdmom Dpy@dhmﬂwamcletogLys(AhagmnymN abDLys (AzaglyFur),
i.S opl atin, ned gxaliplatin
Diﬁﬁ%é?%ﬁf heDr}}’th@’ngJSf"‘PﬂeDh %%.%.lénﬁwd%em ori e °F
?;I NSy PIRAM FUSLEDE, arﬁ&”ﬂﬁeerl@uker bREMYSES N particularly
tennzo om de, treosul phan, trophosphanide, zinostatin

naefieakAer abase bbyuamairedézel @gtrpr@;ﬂgt,erﬁ:sﬂl\lrh@nzyl N-
AN APl 114G XL 5oyt 1% 0= -

‘'ude "nercap
nethexyaptofa) pheny i D{E-Imlﬂnyﬂ_hhbeﬂi]@m md]@,tzhmaexaz £4 (1H, 3H) -

gno%%; blneh?ﬂ¥ rabln 1%%&%%&%#”6 o%gqéf% & fluorobenzyl) -
g @Ué%ﬁylluré%)f;SHenﬁ’fIBd?KéHPEHfﬂrﬁﬂ2 %aB]B%%ldm-
gal | oci t abi ne, em tefur am nopt eri ne,

3,udV 8H) ndéahei Ui (N-disinalyd -Nbue by Feminginietaya ) -1- (2, 6-

difluorobenzyl)-6-[4-(3~-ethylureido)phenyl]-3-phenylthieno[2, 3-
dlpyrimidin-2,4 (1H, 3H) -dione hydrochloride and the like are used.
As the LH;RH agonist, for example, physiologically active
peptides represented by the formula
5-oxo-Pro-His-Trp-Ser-Tyr-Y-Leu-Arg-Pro-Z
wherein Y is a residue selected from DLeu, DAla, DTrp, DSer (tBu),
D2Nal and DHis (ImBzl), and Z is NH-C;Hs or Gly-NH,, or a salt
thereof and the like are used. For example, they are goserelin
acetate, buserelin and the like. Particularly, peptide wherein
Y is DLeu and Z is NH-CyHs (i.e., peptide A represented by 5-oxo-
Pro-His-Trp-Ser-Tyr-DLeu-Leu-Arg-Pro-NH-C,Hs; leuprorelin) or a
salt thereof (e.g., acetate) is preferable.
When the amino acid, peptide, protecting group and the
like of the polypeptide described in the present specification
are indicated using abbreviations, they are based on the
abbreviations according to the IUPAC-IUB Commission on

Biochemical Nomenclature or conventional abbreviations in the
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calcium levofolinate calcium cladribine, emtefur,
f1 udar abi ne, gentitabine, hydroxycarbam de,

wW@2woRat in, piritrexim idoxuridine, mtoguaRCHEr2008/064500

hi i must i, d_the |ike. Exanpl f .
R or Pl AT orHEBEY] HUF o SCrInBmyEl Rophresent, 1t

NN @AY T Aok , urill d YMEEHR rivi se CHPOEDIMEEI.N A3,
bl eomé%i n hydrochl ori de, bl eonycin sulfate, peplonycin
sul f att&amgabfo?Pfibtes RIREVIERLBRE dere sk dradBiowsn

Iﬁ;{pr Qc %EQ&yf‘ﬂ ajhj ci n hydrochl oride, pirarubicin
yd

rochl oride,” epi rubi ci n hydrochl ori de,

Kidoc ar Z-apshalbutyrin taardiamyci n, sar conyci n,
arzinophilin, mtotane, zorubicin hydrochloride,
fioxaﬁ??Bﬁ%ehydrochloride, i dar ubi ci n hydrochl ori de

o t:harbikene Exanpl es of the "plant-derived antitunor

agent" include etoposide, etoposide phosphate,

GAYhbl:agty¥aéngul fate, vincristine sulfate, vindesine

sy fatg, fegiposide, paclitaxel, docetaxel, DJ-927

vi nore %lne, irinotecan, topotecan and the |ike.

IBxanpl ésodbéuthes "ot her chenot her apeuti c agents”

i ncl ng sobuzoxane and the Iike. Exanples of the
LeYyminoBHEFSPeuti ¢ agent (BRM)" incl ude picibanil,

Mdtest.i petBcbhzophyl I an, | entinan, ubeni nex,
interferon, interleukin, macrophage colony stimulating

Nlgct 6r nogiaweireyt e col ony stimul ating factor
qagghrgg?bgii@ | ynphot oxi n, Corynebacteri um parvum
evani sol e, é?ysaccharide K, procodazole and the

Bheke.: Ahsnyhelaraiced ne, BCG vacci ne, PROVENCE,

vax- P, PROSTVAC- VF, GVAX, DCVax- Prostate,
ES8P0 MRIREY L 9Pf% 41001 and the |ike are used. Exanpl es
®fo theprgnihbody” include an antibody to Epi CAM an
anti body to PSCA, and an anti body to PSMVA
(Pyr)Glu : pyroglutamic acid

Ser : serine

Thr : threonine

Trp : tryptophan

Tyr : tyrosine

Val : valine

D2Nal: D-3-(2-naphthyl)alanine residue
DSer (tBu) : O-tert-butyl-D-serine
DHis (ImBzl): N*™-benzyl-D-histidine
PAM : phenylacetamidomethyl

Boc : t-butyloxycarbonyl

Fmoc : 9-fluorenylmethyloxycarbonyl
Cl-Z : 2-chloro-benzyloxycarbonyl
Br-Z : 2-bromo-benzyloxycarbonyl
Bzl : benzyl

Cl,-Bzl: 2,6-dichlorobenzyl

Tos : p-toluenesulfonyl

HONb : N-hydroxy-5-norbornane-2, 3-dicarboxyimide
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The "growth factor” in said "pharmaceuti cal agents
inhibiting the action of cell growh factors or cell

W(gB(EYM)tDZBéaCtor receptors” nmay be any as | ong aBCT/iP2008/064500

ot gs, ¢ rollferatl n, which is normally peptide
}E%é\%‘l ng ahPFgFch‘i’ @ﬁqgf not nore than 20,000 t hat

m@)mpazbhgd@faxyxm bidimgiriot-g-agbtVj 2 y3-aberd MW riazine
concentrations by binding to a receptor. Exanpl es
NeRerleort TRENYERSLAYL EGF (epi dermal growth factor) or

Bibst.ances  PgsaSShNg substantially the same activity
as it [e.g Y @ h%tregulm TG--a, HB-EGF etc.], (2)

Burs ul | rt—@utsubsmatme]s possessi ng substantially t he

¥gy as it [e.g., insulin, 1G (insulin-Ilike
%rr act -1, IGF-2, and the like], (3) FGF

e brolailagttrgpgmplfactor) or substances posseSS| ng
substantlally the sane activity as it [e.g., acidic

S, bAsNE Flg:}’cl@te}ﬂ@@raéppﬁééw@egr owt h factor),
FGF- |
(e g %fcgﬁg( r!eﬁrgr‘f‘tllor(e d‘}'ﬁ gr fékegé%%ofn%%m&ﬁnt drugs

olony stinulatin
qmr wrhiidp8Hetgonist | (e.2). (,| lg’oee}:emkm na@tateGBugreeVin,

J\_growth factor% Pﬁ%; atel et-derived growth factor)
euREarediPaftFol nf té\g WikSFact or b), HGF (hepatocyte
gr owt HeCi@hhg, tVEGopARSRULET tRRAgEESn@li iRt ion and a
growth factor) , and the like], and the |ike. Exanples

N tagit oA i f et eAmbrised p ooy sthe nediyel sinatiepepiioe sof the

IR OF ShockPlhedt aGsRRERY O o fRY drug 1o
el argitd ctedt h&nd;aﬂ‘ea fca:rrpbymdsof histhe qf r=Entr eaeehf)ton or the
|nsuI|n rec tor rece receptor,-1

FGF
Ha ?ﬂ% § |gem gﬁﬁrgé;% 3h@dministration
Wd@%@ﬁhuﬁahem S drn S ngdﬁrﬂ%ﬁ?éﬂéaﬁ a@f a¢ekérent

grovvth factors and receptors t hereof " include
timest-uz Givgbdpsege epf ithe( coademar &t ; AHERIEhbiebddyprmined

AéggﬂdyH% to the dose clinically used, and can be appropriately
selected depending on an administration subject, administration
route, disease, combination and the like.

The administration mode of the compound of the present
invention and the concomitant drug is not particularly limited,
and the compound of the present invention and the concomitant
drug only need to be combined on administration. Examples of
such administration mode include the following:

(1) administration of a single preparation obtained by
simultaneously processing the compound of the present invention
and the concomitant drug, (2) simultaneous administration of two
kinds of preparations of the compound of the present invention
and the concomitant drug, which have been separately produced,
by the same administration route, (3) administration of two
kinds of preparations of the compound-of the present invention
and the concomitant drug, which have been separately produced,

by the same administration route in a staggered manner, (4)
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nmesyl ate, ZD1839, cetuximab, gefitinib, erlotinib and
the like. Exanples of the "pharmaceutical agents

WO pivo2@2841g angi ogenesi s” i nclude anti bodi es tRCNVHGBIS/064500

(e.q., bevacizumab) , antibadies to VEG: receptors,

VB tPBEEBE of TRt RESE A T PLOF S0 (KRS GIUPFERBTEFLoRs OF the
FiAgounacept ehe k%f@@&;d RRvRht9b8, add @%hKid@R®mitant drug,

i nhi bitors, thalidomde and the like. In addition to _
wWhehahavenbren oprrRThliedy, Prodyped aghnabid feaeagl atdoheistration
Rigear bag neaRydrachlard dee prot ORIV 8083k ong of the
conpl éx 'sal t, nercurlc(%enatoporp yrln-sgl m

abnfdommenbif at he nprexhreerinfrengionr &td ndied ,cotidomiitAnD drug,
ﬁtc.z a-b) ocker (e.g., tamsul osin hydrochloride, . . ,

: E‘ia_éﬂel begp a?ﬁQﬁ’Ta, vt E’fBg}‘ﬁ?dt e@%ﬁsﬁfﬁ,r_eﬁ‘_ita?%%,ls’cratlon
RDUtRA0IhNa L CadgStdd MIHnRFEQR1 §€, KADRASE JtHBbhOin the order
endot hel in receptor antagonist (e.g., atrasentanetc.),

Qfr dtheasompoindi of tdre (regentbonyexivimnh asde the Hopeomitant
inhibitor (e.g., 17-AAG etc.) pi.ronal.act one, .
drﬁnu dxiogi n E%%-%%‘ﬁ%rosxeyﬁrrgﬁg t%?%nte},le gnld( ‘ongn the following,
tHeser ptindni s bhabi dromodesmatrast 85l scisitple sbicrgvagest as the

(e.g., zoledronic acid, alendronic acid, pamdronic
FROPMIERREr BRRE Aitdie PE8sePbN_VERE XL ¢l odr oni ¢ aci d)

can alge angéﬁgta£§<iﬁﬁ£éﬁ£%h§#§£e§entgﬁﬁkﬁﬁﬁon has low

notility enhancers suc ant agoni st such as

toxdaiset rend foopixmlen hihdr comparndieyf dhesetresant invention
rappset ron rani set.ron,, dol asetro syl at e, .

R Sho S BB BRIV M e e CORERRAE R Aot CPD BACRERd
LML hgone, a BSEHNd d@owiEpee! 88 am tde Apthatrhecbikgically

and the |ike; gastrointestinal tract nmotility
FEFMaPoPsCaTERAS R e PhRABAGRIYC 197 IGoR®OSitions, such as

t@?ﬁ%‘&‘shi(’i‘ﬁ&fﬁdﬂﬁ@ré@%‘%&@o‘é%da@%ﬁi&,s Uh A% oated tablet),

prochl orperazi ne” nal’eat e, pronethazine,
pdvidetrisy | peanul e, arebsies| i(kecltdomyadfiitzeapssalieh, asolutions,
fK?é@%?Bkg?'Suﬁgééﬁ gfgg%%i%%stained release agents and the like,
which can be safely administered orally or parenterally (e.qg.,
local, rectum, vein, and the like). An injection can be
administered intravenously, intramuscularly, subcutaneously,
into the organ, intranasally, intradermally, by instillation,
intracerebrally, intrarectally, vaginally and intraperitoneally,
intratumorally, proximally to the tumor and the like, or
directly to the lesion.

As a pharmacologically acceptable carrier which may be
used for producing the concomitant drug of the present invention,
those similar to the aforementioned pharmacologically acceptable
carriers that can be used for the pharmaceutical composition of
the present invention can be used.

The compounding ratio of the compound of the present
invention to the concomitant drug in the combiﬁation agent of

the present invention can be appropriately selected depending on

an administration subject, administration route, diseases and
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phenol pht hal i nate, di azepam droperidol and the |ike;
steroi ds such as dexanet hasone, prednisol one,
whedoanekasone, trianti nol one and the |ike; asP@EII206682064500

ingg] | hydrin acid, diphenhydram ne, hyoscine,
i‘me hydrobrom de, tetrabenazine and the |ike can

be usetbr Axahbeeal ohenE@Htned rlBhBHeafpowat iofe thdNpresent
LH- RH derivative or a salt thereof effective for .
Horarddendépehbiencoh dwdsen paentcof athy rweehdr ApMention
Sienendenlodhs 685 S UGl 3-3%eN" BPOS, ARRSAACLACABEE 1y i
€. g., prgstate cancer, ‘uterine cancer, bredst cancer,
rduiaany QL ahdtd U@l Uy wetighapcpre feuchlilhe firokepbout 0.1 to

Ostate hypertrophy, endonetriosis, hysteronyoma,
Bt BaG Pabbrt Yt SRS P PR ALt et Hinda CO 208 Dy
WEIRRNSbhYal SYNEKO Bt iR Ye¥phikgt QYRIY syndrome and
the |ike and contraception (or infertility when

r ebourfdheefcopgenaf e &rtheegmmdonn tentt feudriy the gomijnation
ﬁe%tu% nggg%?ggérgt% Oimve%%ilblﬁl- g?fg§£é v etﬁevn%it rgt %nsghé form of

ereo Fve for benignan mal i-gnhant -t unor,
avpredparatiex, handomudndepgendedin dbdut H .RH sensddeviey weight,

and the like is also used. Sﬁecific exanpl es of

t he

Qﬁ%ﬁ%ﬁ%ﬁéVi§5FWv%b%HtéL§aFP £ érQBfW?H@ﬁbdéﬁ&éﬁ??d@%?ferably
EeSCTEHReE N5 TEgaboB by Wid e REARAL0GS: + FONLAOVEL &S aration.
and perspectives (The'%arthenon Publ i shing G oup Ltd.
publ i sthed cont&0B6Pf IR IFeH0BU6E, agPcdrrPBpri@n@9she like in

P- A- 797334, JP-A-8- 460 _and the.like.. Exanpl.es_of .
it CORPRRREPTVATFVE T el AR b HY S A LG andepending
dHRd dorAageni §tprésatdid dnbt BHdansagby strorf @bout 1 to 99.99%
exanpl e, physiologically activeésegéide represent ed by

R v @hing| RIKEEPNRLY BATTPRECBEP r20% By #gight, based on
ﬁﬁéDQQQHQQHpZeﬁgfiéﬁéh)<is N (4H2-furoyl) Gy or NAc, A

is a residue se ected
In the case when the compound of the present invention and

the concomitant drug are separately prepared respectively, the
same contenté may be adopted.

These preparations can be produced by a method known per
se usually used in a preparation process.

For example, the compound of the presént invention and the
concomitant drug can be made into an aqueous injection together
with a dispersing agent (e.g., Tween 80 (manufactured by Atlas
Powder, US), HCO 60 (manufactured by Nikko Chemicals),
polyethylene glycol, carboxymethylcellulose, sodium alginate,
hydroxypropylmethylcellulose, dextrin and the like), a
stabilizer (e.g., ascorbic acid, sodium pyrosulfite, and the
like), a surfactant (e.g., Polysorbate 80, macrogol and the
like), a solubilizer (e.g., glycerin, ethanol and the like), a
buffer (e.g., phosphoric acid and alkali metal salt thereof,
citric acid and alkali metal salt thereof, and the like), an
isotonizing agent (e.g., sodium chloride, potassium chloride,

35 mannitol, sorbitol, glucose and the like), a pH regulator (e.qg.,
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from NMeTyr, Tyr, Aph(Atz) and NMeAph(Atz), Bis a
resi due selected fromDLys(Nic), DCit, DLys

w@ 2ooaghogbé c) , DLys (AzaegFur) , DhArg(Et 2 )PCT/JP2008/064500

DAph( A d DhG L N
a1 2t e ot Fubroslde | s ihe, i) osaa,

ddrerditakbky (8! fer@icﬂ 2hBLH¥ox @I &I, benzoic acid,
Ifz){;@iyrorellx N benzyl @%rretkyl am norrethyl) -1- (2,

r@@ﬂmﬁé@@nz@mpyl@ar[abenq3ben*éyhoa<lﬁnmld@)ndpﬁéﬁyl}ke , a

%Osgg%q l_t ? gwg N %E]Q?l %%Lﬁé?hﬁi\%dl};%m%%and the like),

®H- sﬂh]fdblidliﬁ)ﬁgzg{d;ént (63— g[4 p(rapylényé ij@cdﬁ) pslmemysls]a and the
henyl t hi eno [2, 3- rimdin-

l’ﬁ?‘@nea §OOE %%r?z%ﬂntl\k ﬁeﬁhyl ﬁ?ﬁlﬁ%ﬁ%'t rRF‘rf)Zyll al(C?hel and the

ﬁkae | ughabeﬂéyi)ke “orl 4an( %eeamwwéaﬂo)s@g%ﬂ% _

- -phenylth| eno [2, 3- dlpyrimdin-2,4 (I 3H) -d| one

Qi@lﬂﬁééhbdr mea arepatieblie kd lasechsas. OJAU@ td‘-lé- LseRgne oil,

ég¥%y d 5 fx QP oﬂ¥1 %Bokgglfliéy aCtIV%u%eglzlng agent

representeed % the 't Srimufd

s’;i:cm(@-spp@obl}/Seﬂ'é Py 1S&¥ol TwhdYpkepa As - Pt AniMagngi finYedsion,

a residue selected fromDLeu, DAla, DIrp, DSer(tBu),

AESPYaRR BRI SCEIomRAS) afirgdedi s NH- C 2H5 or Gy-NH 2,

or a %%Jbrbaﬁ5§°£ ﬁ%ébéﬂ%%lohk?o§r8rgf sﬁ%é%qgh?’an

they are goserelin acetate, buserelin an e |like.

Paritpienittarltyg - pemqtd:esameuemsér, i sttadu aanw thei $ikkh C a

eptide A eprese ted by 0X0
BlinseBrer BRI BT L Bhe Rt ol i camponate and tne
lisder,oaebiAde Br (& 5.3/ tsttaheheoa‘;mﬁemgablca,cet ate) is
pr ef erabl e. V\hen t he am no aci d, ptide, protecting

GHARF VARG Y hee H ke ss méményb@mwel%seon bed in the

r n fe
A roppece LGRS el e 105 RO Ple il cant, (s0. tale,
mmmmmgstearm,l L;lm{yeltUBlénmwkm@h @Y Biamchéhiechike) and

Drsaglat vig el geventronal aboLel Aos hune o, coe
gHeR%eR!t inkkntion or the concomitant drug, according to a method
known per se, and the mixture can be compression-molded, then if
desirable, the molder product can be coated by a method known
per se for the purpose of masking of taste, enteric property or
durability, to obtain a preparation for oral administration. As
the coating agent, for example, hydroxypropylmethylcellulose,
ethylcellulose, hydroxymethylcellulosé, hydroxypropylcellulose,
polyoxyethylene glycol, Tween 80, Pluronic F68, cellulose
acetate phthalate, hydroxypropylmethylcellulose phthalate,
hydroxymethylcellulose acetate succinate, Eudoragit (methacrylic
acid-acrylic acid copolymer, manufactured by Rohm, DE), pigment
(e.g., iron oxide red, titanium dioxide, etc.) and the like can
be used. The preparation for oral administration may be any of
a immediate-release preparation and a sustained release

preparation.
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means an L formunl ess otherw se specified. Exanples
of the abbreviations are as follows . Abu :

W@pionos4ri c acid Al bu : 2-am nobutyric aci d PCEIP2008/064500
al ani Arg : arginine Gy : glycipe Hs .. histidine
e+ EO%oFaaRPR” Let 91 Foolic PHEPREL Lo Vet HiSoMoREORPE Of the
pY&de@tiC i AGel 8bn a0l icBacBietanthenyy daanbeemBAg into an
phenyl gl ycine Pro : proline_(Pyr) .. pyroglutamc .
QcliYd OSe pAEBPRReSThid t IFeBdAPhEATPH FPROPjEOrY according

rosi a [ I (2 I I ani
LSRRk L 5 T a2 e LGRS 2 B yoca cor
thd\l’a-fbeamyht Doed tdahpos iRAMVh phEoy | excetirds, daiwtbyid8scof
ﬁi&ﬂé&y%g¥¥§a£ggggl[e.g., cacao butter, Witepsols (manufactured

Au
¥

by Dynamit Nobel, Germany), etc.], medium chain fatty acid [e.gq.,
Miglyols (manufactured by Dynamit Nobel, Germany), etc.], or
vegetable oils (e.g., sesame o0il, soybean o0il, cotton seed oil
and the like), and the like are listed. Further, as the aqueous
substrate, for example, polyethylene glycols, propylene glycol
are listed, and as the aqueous gel substrate, for example,
natural gums, cellulose derivatives, vinyl polymers, acrylic

acid polymers and the like are listed.

As the above-mentioned sustained release preparation,
sustained release microcapsules and the like are used.

The sustained release microcapsule can be produced by a
method known per se and, for example, a sustained-release
preparation such as the one shown in the following [2] is
preferably formed and administered.

The compound of the present invention is preferably molded
into an oral administration preparation such as a solid
preparation (e.g., powder, granule, tablet, capsule) and the
like, or molded into a rectal administration preparation such as
a suppository. Particularly, an-oral administration preparation
is preferable.

The concomitant drug can be made into the above-mentioned
drug form depending on the kind of the drug.

[1] An injection of the compound of the present invention
or the concomitant drug, and preparation thereof, [2] a
sustained release preparation or immediate-release preparation
of the compound of the present invention or the concomitant drug,
and preparation thereof, [3] a sublingual, buccal or intraoral

quick integrating agent of the compound of the present invention
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Froc 9-fl uorenyl net hyl oxycarbonyl O -Z
2-chl or o- benzyl oxycar bonyl Br-Z

wWQ2Mp02m3benzyl oxycar bonyl Bzl benzyl C 2-Bzl PCRJIP2008/064500
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4- di hydro-4-oxo0-1, 2 ,3-benzotriazine MeBzl
hl]neﬁqaypﬁéﬁay@n@dmwam@%yﬁbﬁﬁypf Bumt but oxy net hyl

Trt trd
'-dicyc %hg%gﬁ?ﬂ%%%l?%ﬁﬂé Btgge af or LEhg (CSmpgund of the

piresget pneéet ath eox dricoricnaemi te oy sdare JattoLleaRIalr is

arggoﬁ]ﬁir%ltp&% ﬂé}?{:gosrg{?gcltllnﬁéla?rﬁgtp{: emﬁﬁsfécf ﬁ:é) tcH)éltaln a benzoate |

&Qjmu@glg 1Q@epresent i nvention and a conconitant
drug in COTT%I nation, the adm nistration tine of the

conpodhe 6hJeFBipR eserAbtainest byndangol e dheosomaarnd of
gﬁé"%fe%eﬂet 159@111{1{&{ ?zht%%d cEHSorﬁg{'%)rgydrug%f tap@ if desirable,

ent 1'nvention of e concomta
aadmrmoater eddf or ase ladilnitet, r aht onwstda) ect
si mul tane usly, o be adm_ni stgred at. di fferent

r
i mes A5 FHE ABSRGENHTIINEE GRoM PAPCRAIS 7%y dhand salicylic

£ot LT FoRedxans 08 di 10 otfh@mgi@ xﬁétﬂ§3slddh Wsedod i,
can be appropri ately sel ect ed dependi ng on an

RefAssisr anfdobhs ublleot saddmi fsetbel bre resuttd, mgtséassyuch as
éé¥ﬁ¥u%at588n899m£h§né @hé like, ammonium salts, meglumine salts,

salts with organic acid salts such as tromethamol and the like,
etc. are used.

The concentration of the compound of the present invention
or the concomitant drug in an injection is from 0.5 to 50 w/v$%,
preferably from about 3 to 20 w/v%. The concentration of a
benzoate or/and salicylate is from 0.5 to 50 w/v%, preferably
from about 3 to 20 w/v%.

Into this injection, additives usually used in an
injection, for example, a stabilizer (e.g., ascorbic acid,
sodium pyrosulfite and the like), a surfactant (e.g.,
Polysorbate 80, macrogol and the like), a solubilizer (e.g.,
glycerin, ethanol and the like), a buffer (e.g., phosphoric acid
and alkali metal salt thereof, citric acid and alkali metal salt
thereof, and the like), an isotonizing agent (e.g., sodium
chloride, potassium chloride and the like), a dispersing agent
(e.g., hydroxypropylmethylcellulose, dextrin), a pH regulator
(e.g., hydrochloric acid, sodium hydroxide and the like), a
preservative (e.g., ethyl parahydroxybenzoate, benzoic acid-and
the like), a dissolving agent (e.g., conc. glycerin, meglumine
and the like), a solubilizing agent (e.g., propylene glycol,

sucrose and the like), a soothing agent (e.g., glucose, benzyl

49



10

15

20

25

30

35

The adm ni stration node of the conpound of the present
i nvention and the concomtant drug is not particularly

WO 209p02R34 and t he conmpound of the present i nvePCT/BIR0eAH4500

t.he.cqnco nt, druyg only need.to be c nblned on,

Ao eRdt Fon. Ll Pee RS btk ad e PREFBRENBRRLY

b 1RGIdede tmﬁeé@lédwﬂlgres( &)cea?l@m@rﬂlr}atbl@md@fj ansh N@t&portion
preparati on obtained by simultaneously processing the
WEigdndsef imeapriggestiPRventi on and the conconitant

drug, I(tz)lsshﬂy%ﬁ?%g&%% %‘ﬁ%‘tnbﬁt6§té19r‘1rgfectt%nkhgdéo%rolled

preparations o ound” of the present 1nvention

famooh pﬁeZCbncbZr) t;arﬁfed'iabgy whoro hph a5 bee® .Hepar atléltyion of a

1Cg{joduc by the sane adm nistration route, (3)
FeHdEF8Ft on of two kinds of preparations of the

conpowrd i afebheoRr €5 &Mt aliRkaNb| 0@15&6&&*%?‘%&%0@6hp6@ﬁd of the
drug, which have been separate y produce by the same

REHReRIts LREENBIOR cit éhencangplag@%médim@@ﬁ if desirable, a
Heh 3! LARSOHS, 6&5&@“9{% { L0 K ‘%t%, of he above-

preparations of t ouhd presen i ivent
mﬂmi1bhedcaddbniweﬂﬂlndbugatahLchﬂh&mEanemesdmasaleé@ in any

roduced b ifferent admnistratio qut e 5
T SEHaEHR P HROPRLAHE 81 P SPRR (nE06r St manner as
iGPRPeYRdent i bR MAIRAL o Eﬂﬁﬁaau@fméﬂﬁ1EH?e%QBSﬁU‘tant
drug, which have been separately produce by

di ffé’meratqus@ﬁﬁns@lmiamrbrfqroumé@ctmoa §5 agderrehgrowsdy heated,
{1t 3N 01 LA OR 1 BELOLACL Ofs 110G GRIPOHIGh Yressure

rese [ nvention and e Concon t
Heae: B&éeﬁ$$z@tﬂﬁfknﬁhdhbhelkek@an|betdﬁhdﬁdtdeﬂﬂgthe same
t hese adm_ni stration nmpdes, are coll ectively

TBPEEVPEt 8T a3 YRl dndSRFaRt P L}E;r%fl%é‘npll%%ﬁ?lon

| nventritons 186 ﬁ@él{éa”ﬁst ahhtdEHIaQhed® SYIRREDNL £ ti
inventionshas ?OMI oxicity, andagu? exanpl e, the or injection

ommbgjedtefl thehjglteperissuneentavnstandildrzatthien at 100 to 121°C
bo et gbloned conconmitant drug can be m xed,

Further, a preparation endowed with an antibacterial
property of a solution may also be produced so that it can be
used as a preparation which is divided and administered
multiple-times.

[2] Sustained release preparation or immediate-release
preparation, and preparation thereof

A sustained release preparation is preferable, which is
obtained, if desirable, by coating a nucleus containing the
compound of the present invention or the concomitant drug with a
film agent such as a water-insoluble substance, swellable
polymer and the like. For example, a sustained release
preparation for oral administration of once administration per
day is preferable.

As the water-insoluble substance used in a film agent,
there are listed, for example, cellulose ethers such as

ethylcellulose, butylcellulose and the like, cellulose esters
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apthithiesLéked BFAY}IC Rcigdrelharayiic (asigl copgdymers, methyl
ﬂ%?ﬁ'&ﬁglgﬁéncoﬁgfgﬁégél'%ﬁ%%xye@ﬂ%iQ£ d f%%%/ggnnamoethyl

tered venous ntranuscu
maﬂmaumaﬂebaéhmtnmaﬂkylIm@t@agaylatat¢qumden¢" polyacrylic

t d t t
A0 S PE R Hac it ddi AR aet B b atiy amice
¢dHI1neRB], abb Yy (REE) IMdthatOyl bee | urwlﬁmhtala%?hhkss,

or directly to the 'esion. As a pharnaco ogi cal
taz:ld/@mta@pé%amd%?, mma#&ylb@emwy@tqoﬁ@@@émgrshe

;%ﬁﬁfﬁgkhggkyg ﬁﬁy& eﬁgﬁéggghanfq{gqﬁgkrgggﬁéecopolymers,

Foremsn macol ogi
gﬁnnﬂmuabkéypaacryﬂfctdumdﬂbasehepusymbﬁsnsddmeas Eudoragit

har eut| aI ositjon of the esent. j nventi
R & hage FRAGCr BETHOG Rt 00anBSarADof RL-30D,

;tth@opr@sepb 'éHhIl%t%'?ﬁeEH?Pomtam drug in the
conbi nati on agen of the present invention can be

ngihesgyilatel yrm@ml@m@@p@mathgl ore Eracrirtiaties chapr bae

ad [ ut e :

S SHEr, A IFLRLELERL VO AL RATR AR LG acryrace

qupedsnir) pvandi tite | Ini Kdhe hgdrrbyeriteh @igentsueh tBehydrogenated
resent .invention differs depending on the formaof a

Zr Stk - And HRE A% FFPERT AERIROTE G P 0 2RG0bHByL 1 ke)

HR] dhe 1PKES e aly émma%begtnguéa tvpaéogl%e\e@hghgtty acid
further preferably from about 0.5 to 20% By wei ght

drdead parehéiemnd ety dikeat pohyglycerln fatty esters, and the
like.

As the swellable polymer, polymers having an acidic
dissociating group and showing pH dependent swell are preferable,
and polymers having an acidic dissociating group, which manifest
small swelling in acidic regions such as in stomach and large
swelling in neutral regions such as in small intestine and large
intestine, are preferable.

As such a polymer having an acidic dissociating group and
showing pH dependent swell, cross-linkable polyacrylic acid
polymers such as, for example, Carbomer 934P, 940, 941, 974P,
980, 1342 and the like, polycarbophil, calcium polycarbophil
(last two are manufactured by BF Goodrich), Hiviswako 103, 104,
105, 304 (all are manufactured by Wako Pure Chemical Industries,
Ltd.),_and the like, are listed.

The film agent used in a sustained release preparation may

further contain a hydrophilic substance.
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The content of the concomtant drug in the conbination
agent of the present invention differs dependi ng on

w0 b@ofnss of a preparation and usual ly is fr oPCHBRR008/064500
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aration e case when the co und of th

1 ROERY Tt P e PRINE Ry vt Fir Hpray cPOLyvinyl
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may be adopted. These preparations can be produced b
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vention an concom t can b e“T'RE6 an
%i mjdéﬂtj o & et er f\mehaho@‘tt SZ{BErtfd ra@oageam (w/w),

é—‘ﬁ(ﬁq‘@é %1]%}36 Ufa %&Eg : %ﬁékl}%ffsg%weW/wng)the content

@play%mllsage %apﬁ&er q«'y ff%)ﬁ”ﬁbbbf’c celddllpRec 3041 Wyw),
al gi nate, hydroxypropyl net hyl cel | ul ose, dextrin and

mmiaraﬂoéy fremsabiill izd0 @boyt, 18%ctrMo afhe, £6bui agent may
é%%% f'b%aé%QQIEQﬁr&qlﬁ c %P§g£f§0tantcf%ngw81FP2%$se, the

ysor a MRCT O and , a solu

idhuknt oy aenydroptiilanolsudsdahbe iml@ﬁe fd laubbent is about
%9 phosphoric acid and al kali petal aIt t her eof
qr

(/B PE SFES AT RBLA 2BGWE 1 Het é‘&r (¥4Y) t hEurther
;Lfé@%)ramnfk&@t%gﬂ ng +a0emb (§/9) . SOAiLD Ghl/QYi 884icates

pot assi um chl ori de
by weight based on a film agent composition which is obtained by
removing a solvent (e.g., water, lower alcohols such as methanol,
ethanol and the like) from a film agent solution.

The sustained release preparation is produced by preparing
a nucleus containing a drugs as exemplified below, then, coating
the resulted nucleus with a film agent solution prepared by
heat-solving a water-insoluble substance, swellable polymer and
the like or by dissolving or dispersing it in a solvent.
I. Preparation of nucleus containing drug

The form of nucleus containing a drug to be coated with a
film agent (hereinafter, sometimes simply referred to as
nucleus) is not particularly restricted, and preferably, the
nucleus is formed into particles such as a granule or fine
particle.

When the nucleus is composed of granules or fine particlés,

the average particle size thereof is preferably from about 150
to about 2000 pm, further preferably, from about 500 to about
1400 pm.
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mannitol, sorbitol, glucose and the like), a pH
regul ator (e.g.,hydrochloric acid, sodi um hydroxide
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0i ly iTHeeebheBnt Wher@& AN ni Bj BGELORS | Ss af fea @%@utT@ 5 to
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h
Jﬂ:be’r rgfékgl%ﬁ}g ﬁci(ng)%b%g%ngo(go ezbeou;'g afog%t apﬂz ’ c.:l um

ona and a bi nder gum
Arablme tcaebexyiptdryt celntaliaed, ipotysimyd iy, olfbdtoarample,

hydr oxpropyl cel I ul ose and the |ike), a | ubricant
Teqperig Eysua%g%smﬁfwea}a?teoswf&ﬁétwoémegé}lg;%ﬁz and the

lQLQ&O %"&Qr&ﬁe tHf@aanget Beihikese f Oéafd&aﬁptpﬁos ﬁHt@e gorn
added to the conpound of the present i nvention or

Horehmendnther bgke azeorufiasy t dmengethed, knnymtqﬂelrlr@e,cellulose,

ggq X e onpr essi on-nol ded, then if
eS|ra§Fe %%é f%%%ggﬁ&%oduct can be coated by a

nmet hodsknbenbpedise dgantt, heopuep@mpl@f pESkiing10t1cohol,
taste, enteric froperty or urabllltf to obtain a

XY REPBH L E B L BhaRe a @R NPERY hen@ I 1Yeo lvh @odgXE RKY
A8 dbAE , eXBIR S c &%@roﬁﬁﬂr§P¥$ﬂ@tr@@ﬂ%%an|9§§rch and the

et hyl cel | ul ose, hydroxynethyl cel I ul ose,
Thydr exegprepsi cehs Uihss eilSQOICygxy‘emgllmtgl Yool exameks,
cafbo@b%%%ﬂ&fcgf%%loéélaglgigm (ECG505), croscarmelose sodium
(Ac-Di-Sol), crosslinked polyvinylpyrrolidone (Crospovidone),
low substituted hydroxypropylcellulose (L-HPC) and the like are
used. Among them, hydroxypropylcellulose, polyvinylpyrrolidone,
lower substituted hydroxypropylcellulose are preferable. As the
lubricant and coagulation inhibitor, for example, talc,
magnesium stearate and inorganic salts thereof are used, and as
the lubricant, polyethylene glycol and the like are used. As
the stabilizer, acids such as tartaric acid, citric acid,
succinic acid, fumaric acid, maleic acid and the like, are used;
A nucleus can also be prepared by, in addition to the
above-mentioned, for example, a rolling granulation method in
which a drug or a mixture of a drug with an excipient, lubricant
and the like are added portionwise onto an inert carrier
particle which is the core of the nucleus while spraying a

binder dissolved in a suitable solvent such as water, lower

alcohol (e.g., methanol, ethanol and the like) and the like, a
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S04 +B8- Lekeastdr REPNbR SHEh 28 HHE 6Re SHBwkike-
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- ‘adm ni st ered. The compound of the present invention is

rafterlalbloy abolitletlSs (w/w), preferably from about 1 to about 10%
(w/w), further preferably from about 2 to about 8% (w/w), based
on the nucleus.

The protective agent can be coated by a usual coating
method, and specifically, the protective agent can be coated by
spray-coating the nucleus, for example, by a fluidized bed
coating method, pan coating method and the like.

II. Coating of nucleus with film agent

A nucleus obtained in the above-mentioned step I is coated
with a film agent solution obtained by heat-solving the above-
mentioned water-insoluble substance and pH-dependent swellable
polymer, and a hydrophilic substance, or by dissolving or
dispersing them in a solvent, to give a sustained release
preparation.

As the method for coating a nucleus with a film agent
solution, for example, a spray coating method and the like are

listed.
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ST PEILLODEG S48 FDGEUER, AL A RRE YL o avoue
Fxdi umhepotgasicnsdntkithe sl nke, psati@ulefrigl kaktpécted

earth nmetals such as cal cium  magnesj um and the |i ke,
RRATSALOM $51 5SS UM wateartasobyrte shbshagfFganped for

Snth132! § 8wsHCh AshdronRiRagR! nameyf he ddHe’, ethyl alcohol,

isopropyl alcohol, n-butyl alcohol and the like, lower alkanone

.such as acetone and the like, acetonitrile, chloroform,

methylene chloride and the like are used. Among them, lower
alcohols are preferable, and ethyl alcohol and isopropyl alcohol
are particularly preferable. Water, and a mixture of water with
an organic solvent are preferably used as a solvent for a film
agent. 1In this case, if necessary, an acid such as tartaric
acid, citric acid, succinic acid, fumaric acid, maleic acid and
the like may also be added into a film agent solution for
stabilizing the film agent solution.

An operation of coating by spray coating can be effected
by a usual coating method, and specifically, it can be performed
by spray-coating a film agent solution onto a nucleus by a
fluidized bed coating method, pan coating method and the like.
In this case, if necessary, talc, titanium oxide, magnesium
stearate, calcium stearate, light anhydrous silicic acid and the

like may also be added as a lubricant, and glycerin fatty acid
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out . The cancentra of, a benzoat
SPaia FWERoBI At e oo s FoLBbhS Vot G aFahYy alconol,
stmabeuktoBol 0aZd WHe/ %1 Kenk@yt Bl ol B egdde@Nas a plasticizer.
additives usually used in an injection, for exanple, a
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and al kal salt fhere itric d an kal i
A, ERbTene® dndy ke Thked) SF Lo P (g iy &7 bann,

152 a0 @%dgtheSQﬂkéVn<ﬂdﬁ¥T @Qenk8t 3881 pER&Hedi1d8gaAls such as
the |ike) a dispersing agent (e.g.

monrrmqq@rl@pyaﬁéthm clellHaulagge usgext am@a)orzal F9enégubat or
é@ dJiwdrochloric acid, sodium hydroxide and the

%f% a preservatlve (e.g., ethyl
parahyﬂ&nﬁyhediaaéereInﬂﬁﬂnpre@akdtaad theudlilkg) mag contain,

di sso|.vi.n ent ., cone, ycerin, nmeglum ne and

tth eacfcl 9’ 331836‘71 u"b‘?trlgﬁ rﬁj’”‘?@é‘ﬁ?‘t érﬁg r Prhyierders,
é}hd/l%ivess Hﬁaoéi?cfﬂilﬁeﬁﬂ'he ddnl@%}ltlén§99§' hi §l qgle'%q'le( Ergductlon
gl ucose, benzyl al'cohol and the like) , and the

il belhgppiopEtar el sonsitamesd abbh@gea‘wzlju as \ﬁé@l@rl@nt The
§¥¥E¥ ltf%nbl?Qggge%ﬁgﬁ%Q{O%%EBI Hétf%éékléﬁ?grl %estrlcted

njrection ageous t
pﬁoxmmﬁhfgohltedsfmrﬁﬁipadrm }bzdlﬁaeiey abded farsom ptdeﬁaEatlon
to 8.0 addition of a pH regulator. An_injection is
%ﬁﬁ%ﬁ%ﬁ&ﬁ by 8Fs§%ﬁ%ﬁ%ﬁg PﬁetSSHﬁBEhHl%ﬁttﬁﬂg &Pe?éﬁ% solid

bAMRINIABNOT 168 SONCAHARNT BEHIsBRFCH f d8aithalliBe @ellulose
(Avicel PH101, manufactured by Asahi Kasei Corporation, and the
like), powder sugar, granulated sugar, mannitol, light anhydrous
silicic acid, magnesium carbonate, calcium carbonate, L-cysteine
and the like are listed, and preferably, corn starch and
mannitol and the like are listed. These excipients can be used
alone or in combination of two or more. The content of the
excipient is, for example, from about 4.5 to about 99.4 w/w%,
preferably from about 20 to about 98.5 w/w%, further preferably
from about 30 to about 97 w/w%, based on the total amount of the
immediate-release preparation.

The content of a drug in the immediate-release preparation
can be appropriately selected in the range from about 0.5 to
about 95%, preferably from about 1 to about 60% based on the
total amount of the immediate-release preparation.

When the immediate-release preparation is an oral solid
preparation, it usually contains, in addition to the above-
mentioned components, also an integrating agent. As this

integrating agent, for example, carboxymethylcellulose calcium
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benzoate and/or a salicylate, and if necessary, the
abovenenti oned additives into water. These nay be

wale@snrozed i n any order, and can be appropria12¢®MPﬂmwmuﬁm

ed in the sa na r.as,in a, conventional
a0 5 TBPBaRCE MR Y MPCekRore RS cas SgmpLpaR sodiun
feorg.,njreeticen, lﬁa@ﬂﬂﬁﬂ\ﬁ@@ow XsarateskealdapdabicYehy,
for exanple filter sterilization, high pressure heat

FHQFRIAVIIFRNRoKE afidy L Yiiden Ekn Benebrrelutiast bvn BARE) ,

I t
S T paro e A RLILILEE (R d bR 15 %?.l%-nEtsu
Gramiiaale Coi. pnLbe. Bkmqaﬂhoxymbohhlghap¢m38mmﬁnhmmured by

terilization, at Ot 1C for, 5.to 3 Furt her
B S ke Gk e R ErmaReY b odiPBydERgrotab,
mﬁndféﬁihQEHOBynﬁﬂm@ﬂéﬁSéﬁéyBB0d58§91§ c?tﬁﬂedéla%iﬂlggd starch
used as a preparation which is divid

BRif nmenefadted iRy AsahteKasef 2fomperatiined /r @ndaske like are
a 0 i

R 38 PhdioRe, TSRO MATSH SISO SBRanuls by

pisefréviall eatehi th dentehttawiet, watedestaadilng, sglling, or

cqating a. nucl eus containing_the co ound.  of the

RHOShe CHOBREL eI T e SREBHT L Unt LRSI CENPE | et ing
t’i}&elﬂuci%ﬁg éﬁdaar\{v@é)?cfl'ﬁl%%@ ubkg sabsiance rhvwel b@ghﬁtegratmg
pol ymer and the |ike. For exanple a sustai ned rel ease

agesiar genohef vpedralongd Prnilst rsgmbma@foromfe two or more. The

'é%gﬂﬂy %Eréﬁlo 1 85 Eéﬁ%étl%gpr £a€56§?|use& 15 appﬁe?rlately

wat er-1nso Ub e su ance “us In a magent

syleedtiestt edpehoingxanhe, kiedl uh@s}@l@rtdnﬁfgs aidehtast a drug to
eth | cel l ul gse, butylcellulose and the |ike, cellul ose

uBRSAEN cof Iliﬁ]&?él%e%?@er’aéd |anhddenldfronang for
éHH%ﬁﬂé? ik about 0.05 to about 30 w/w%, preferably from about

0.5 to about 15 w/w%, based on the total amount of the quick
releasing agent.

When the immediate-release preparation is an oral solid
preparation, it may further contain, in addition to the above-
mentioned composition, if desired, additives conventicnal in
solid preparations. As such an additive, there are used, for
example, a binder (e.g., sucrose, gelatin, gum Arabic powder,
methylcellulose, hydroxypropylcellulose,
hydroxypropylmethylcellulose, carboxymethylcellulose,
polyvinylpyrrolidone, pullulan, dextrin and the like), a
lubricant (e.g., polyethylene glycol, magnesium stearate, talc,
light anhydrous silicic acid (e.g., Aerosil (Nippon Aerosil)), a
surfactant (e.g., anionic surfactants such as sodium
alkylsulfate and the like, nonionic surfactants such as
polyoxyethylene fatty acid ester and polyoxyethylene sorbitan
fatty acid ester, polyoxyethylene castor oil derivatives and the
like), a colorant (e.g., tar coloring matter, caramel, iron

oxide red, titanium oxide, riboflavins), if necessary, an
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pol yvi nyl esters such as pol yvinyl acetate, polyvinyl
butyrate and the like, acrylic acid/ nethacrylic acid

W@ opolgnres s, net hyl nethacrylate copol ynmers, PCT/JP2008/064500

h h h /
R Eha) pofEt N o bheEk BA RN R ot e cyA3EEY h8' Saepr and
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gl ycid ate copolyners, par'ticular
ennxybnd adbedl besethypalypoebs sdded as Eudoraglt (Rohm

Phar mg) ch_as Eudor agi OO RS- 3

R 508e RHEpePSyaitit st Badret, AT TRERpPYLCe1 lulose,

pmtyleaﬁwéaéeélywpta{m PTG HPeH ﬁomida@ceylhatﬁe like are
chl oride copolymer) , Eudoragit NE-30D (nethyl

Rﬁﬁﬂﬁéép}VaPe¢@thyl acrylate copol ymer) , and the Iike,

hydr O%Qa%ﬁﬂeé}ié&e Eﬂéé b og\fgg%&{‘f&?dcaa%g%t‘eg r%FErszd by,

ratio
bmsédlbe hlkeuahwm@nhﬁnhdgyaefcprmdudmngmpmepgkyteona, mixing

fatty acid ester, paraffin and the |i ke, pol cerin
G BPoREr et i [RBtoPEB LA ahd it SHeeIosagrys pEREHaeE

l@@a)ﬂiiﬁl’gstﬁé%ﬂgt@fb aGnd modh$sgcial | Nthea@bReaRbnt ioned
showi ng pH dependent swell are preferable, and

THAlpgers Aandagtem titiggnerdl iy oesed inrfhgcsup forhesample,
f | is i di
Stongiﬁkné%&#agsgﬁ% ﬂ lhﬂe90|%%éE#€§¥£¥1 S%ﬁgnag i&hedlate—

ge sme ing in ions “such
nelessel prephiestisre anddraede fot estdmd.e,arn@to a partlcle, it
A s such g polyner having an acidic

ef erabl e.
dfins D6 PREPAEEYr i At "ehoti Fe phtho fSsB| fhe above-

@3 SnkiNkabhéa pﬁﬂ%ﬁ@ﬁa&qn@ca O PO HIETF BUSHsBEindQ@  release
exanpl e, Carboner 940, 941, 974P
preparation, by mixing the components u51ng a vertical

granulator, universal kneader (manufactured by Hata Tekkosho),
fluidized bed granulator FD-5S (manufactured by Powrex
Corporation), and the like, and then, granulating the mixture by
a wet extrusion granulation method, fluidized bed granulation
method and the like.

Thus obtained immediate-release preparation and sustained
release preparation may be themselves made into preparations or

made into preparations appropriately together with preparation

excipients and the like, separately, by an ordinary method, then,

may be administered simultaneously or may be administered in
combination at any administration interval, or they may be
themselves made into one oral preparation (e.g., granule, fine
particle, tablet, capsule and the like) or made into one oral
preparation appropriately together with preparation excipients
and the like. It may also be permissible that they are made
into granules or fine particles, and filled in the same capsule

to be used as a preparation for oral administration.
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hydrophi |.i ¢ substance. As the hydrophilic substance,
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o boRSEORy PHEHHIPGEE SiCah HRaeRLEA Tt Gl ok
d‘ﬁlﬂﬁt'e%@‘latﬂhése@%erﬁm & igPEpRY B E 9bh d@&%amrﬁgwtmél compound of
al cohol’, polyethylene glycol and the |ike can be

thenOresest Fneeribare M d:ﬂleacma@@mltmfoldmlge agdbghapgeipient
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B.hmilcaﬁﬁ td)sabmtlﬂb zﬁfsaj’;oa(g«&;nﬁ hyﬂnbpﬂﬁﬂltcprc?fr&?al‘ﬁl ywét@ﬁ-\-
t t % ) content or _a
u%tréglgéega‘? ?Fg?r'l ?tfq&’dﬁw 1Z66uBnS the didiw- 3G9 ERRR) for easy
0. W _
ageﬁ?kgghy fg0 ed3ﬂfaa§593ropﬁ ?#(:Qgﬁgclgagxéflﬁﬁfr B

urt contain a st ance
¢ychﬂ®eahr¢as@$rivﬁtxxﬁﬁ(&a:got hy@ymkynﬁupyh&ﬂsupela@extrln and

pr e te;[r%ztfﬁvl émg 6? %)?o%l % (lwg\(;@)év% eerde;fef erably

fron1a@omhe5ab0vé%médWWGWed éibuﬁléhtyWN%cﬁdyﬁ cateso%e, D-
ht based on a fil m agent_conposition which is
TAATRL. B <7 ot s @ 9PGORE L LELGRS, vEieBit, pBygFots silicic

éﬁfHﬂE%hStﬁQCflﬁ§ d&S hangleq et Ranphe anth Ak nltl Kehghe Oim

filmagent solution. The sustained rel ease
qﬁagnmtatlgﬂlcsmmnsﬂhﬁnaiebytpﬂepacml@pxﬁaﬂuﬁuéasa and the like

é%gnfysgégg §n3r$§¥%f%%f%*i§p'h&&%gsfﬁﬁcé e;y; e’ anga of%%idal
silica are preferable. As the isotonizing agent, sodium
chloride, glucose, fructose, mannitol, sorbitol, lactose,
saccharose, glycerin, urea and the like are listed, and
particularly, mannitol is preferable. As the hydrophilic
carrier, swellable hydrophilic carriers such as crystalline
cellulose, ethylcellulose, crosslinkable polyvinylpyrrolidone,
light anhydrous silicic acid, silicic acid, dicalcium phosphate,
calcium carbonate and the like are listed, and particularly,
crystalline cellulose (e.g., microcrystalline cellulose and the
like) is preferable. As the water-dispersible polymer, gums
(e.g., gum tragacanth, acacia gum, guar gum), alginates (e.g.,
sodium alginate), cellulose derivatives (e.g., methylcellulose,
carboxymethylcellulose, hydroxymethylcellulose,
hydroxypropylcellulose, hydroxypropylmethylcellulose), gelatin,
aqueous starch, polyacrylic acids (e.g., Carbomer),

polymethacylic acid, polyvinyl alcohol, polyethylene glycol,
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the resulted nucleus with a filmagent solution
prepared by heat-solving a water-insol ubl e substance,
\VQWﬁ&ManBe polyner and the |ike or by dissol viPgr/ar2008/064500

ers sol yent ar a | on of . nucl eus

RPN Rt s oRbe oL BFowRI D Sbath Ryt e and
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sinmply referred to as nucleus) js not particul arl
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preéeagblpartPaﬁuiculaelyhehp@foxypmnpykmethycénbni@&mnﬂs
bout_ 20 urt her preferabl from about
s5a3rablBouiPa 405 IIFDBLLGST ol FEN G MaEPERL oy tartaric
Ragef tected Lyid wodaLmPEagMEAA QD NRIRRY cFakigXagP)Eine,

a suitable ex0|p|ent bi ndi ng agent, d|S|ntegrat|ng
segénm, sphbiteand toeabikpzare ahstarh |andeparéisukely, citric

a3 5N 2 34AL 4G tél%l Q‘rétg Sfélf wubj ected to a wet
extrusron granu d ?U|d|zed bed
granuhab|sgbnfm¢uni obuthellbkelntfa¢waﬂxquioa diel ftsgrating

The content of drggf in a nucleus is fron1about 0.5to

2965t CaB8oRPT VIPTRUCSy B ePakEYI f i carRpurng. ot bhargsent
1%@4&16:%14’) or EIUE[ td’b@ﬂ:oﬁ&%ﬁﬁ{: allyg fe{rﬁinazhb‘é%lﬁgeﬁg BP U tmethod

70% (W w) . s the excipient contained inth

hm@@hepsr Ber éﬁaﬁ@b@, sacdhaiields Qhﬁﬂah@yesmenbsened
nnltol glLucos nd t star

a@%§s? FYi Agsh 7Id¥%§3g 2 $0|ﬂh9% dSp atgnlgéP ?%ﬁ%h

haaatcbhelli & k@ﬂf@ms @ldtef\ﬁﬁﬂgpéﬁeibleﬁ eSiyalel, Nnetabilizer,
cellul ose, corn starch are preferable. A s the_binding
9%$€ﬁﬁntfoﬁw%ﬁﬁﬁﬁﬂqg ag6n{vi RFSeFhgle and the like may be

mixed. The sublingual, buccal or intraoral quick disintegrating
agent is obtained by mixing the above-mentioned components
simultaneously or at a time interval, then subjecting the
mixture to tablet-making molding under pressure. For obtaining

~ suitable hardness, it may also be permissible that the materials
are moistened by using a solvent such as water, alcohol and the
like if desired before and after the tablet making process, and
after the molding, the materials are dried, to obtain a product.

In the case of molding into a mucosa membrane patch (film),

the compound of the present invention or the concomitant drug
and the above-mentioned water-dispersible polymer (preferably,
hydroxypropylcellulose, hydroxypropylmethylcellulose), excipient
and the like are dissolved in a solvent such as water and the
like, and the resulted solution is cast to give a film. Further,
additives such as a plasticizer, stabilizer, antioxidant,
preservative, colorant, buffer, sweetening agent and the like
may also be added. For imparting suitable elasticity to the
film, glycols such as polyethylene glycol, propylene glycol and

the like may be contained, or for enhancing adhesion of the film
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e 880 SRR RS TR e Baied e Yottt dridmgl ydgimay be
ahrithgeblketnie ti9ed. rhAnedt he1at 80 4t Z&1 at2Giodm 8HGPerature
as tartaric acid, citric acid, succinic acid, fumaric
Qciwndegphept, aehd aid ite ki Resirme@ arsad. A nucl eus
can al,g0 Y 1] to. th .
ove o e BEEPRLEE Dinead ! Lk &1 Al cararipg agent,
theideodrienusbdchobidirqugi ok saantstime ddsayadridgmiMcbipesed of a

exci pient, lubricant and the |i ke are added , ,
HOMATENRCSY GRTRT B ihee carPrerd pat 11hg @1@feef figvention or
£ LRIcBmOtahBe AN Skt WAl hEuSBhYd MU LI RU&Fusible carrier
di ssolved in a suitable solvent such as water, |ower
wWlighdls (eegt, tarthamsimpoaniand| thedrdrent Kayveandonher

i ke, . gat i ng..net ho a. fluidized.hed coatin . .
o BBRR LSR8 "I P el B o P e SR by S imating
Ladlvehtp8ibinCtite $8TiExaapbeitiboseonsade fedsb€r 8S€olution

| actose, starch,_ crystalline cellul ose or waxes can be

RIERFregdn Byt AeSa0EYHfE ther CPBPeURd 2@f 11 dvtesegt invention or
L RnABhY t bR OMuARY Uty LOQuTWhb Pe a@&ikferiléoo mm . For
separating a drug ctontained 1n a nucleus and a film
agent Itt he puefacrebbd thead rhel eospowitben cofataed inittrhoaal

cﬁ&%ﬁg%%ggﬁﬁggggEiné¥%ééR% %Bg%g%ﬁévg-£§¥¥¥x gg%&ing agent and a

secondary component, in addition to the compound of the present
invention or the concomitant drug.

Examples of the matrix forming agent include animal
proteins or vegetable proteins such as gelatins, dextrins,
soybean, wheat and psyllium.seed protein and the like; rubber
substances such as gum Arabic, guar gum, agar, xanthane gum and
the like; polysaccharides; alginic acids;
carboxymethylcelluloses; carageenans; dextrans; pectines;
synthetic polymers such as polyvinylpyrrolidone and the like;
substances derived from a gelatin-gum Arabic complex, and the
like. Further, saccharides such as mannitol, dextrose, lactose,
galactose, trehalose and the like; cyclic saccharides such as
cyclodextrin and the like; inorganic salts such as sodium
phosphate, sodium chloride and aluminum silicate and the like;
amino acids having 2 to 12 carbon atoms such as glycine, L-

alanine, L-aspartic acid, L-glutamic acid, L—hydroxyproline, L-
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above-nenti oned hydrophilic substances,
wat er -i nsol ubl e substances and the |i ke are used. As
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BNt P hutie L ita i rpt G gna The like, are
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my c OF, Mage sPhbte Zatrigcifesming agants ant Bej éntroduced
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B 4aiyeibh PF\QoortifAd) BeTBed. so TN RRTAR: TR Ehess
rhatkelx \henihbeagemt ecty e agestnt simsstiittilbe toaki agrfactant,
amount .is fromabqut. 1 to about 15% (W w , _preferabl _

T SRYabEuPTESERT dHbute fo%“&%ﬁ&i}a?tf*%é%%rex&l &Fabl “&hg matrix

f&.00MRPadknest 81 QDA IMBRteWhWrhe BaRsSLRN JrthenBUpkeYSt
The protective agent can be coated by a usual coating .
Warddonard shecedneaitantt deugr o ethe \aolagdon eanshepension

: S rcoat i t.he . eys, l.e Y. .
PSSR SBR 0N, 10 BRYE LS, el lp A Cen Bl
the | ke cbhpo&baiomagnanf dumtlagus sacdhddry rocagenienfs such as a
nucl eus qbtained, in, {he above- nent i oned step IS

I
RIS AV R 22 R F KL d §_8Ir5t3FBﬁantfal?_mnB§‘g agent,
AR ra3@!; VbRIcbher SDOMRTRRENeNed] WRd £ nd NRRAINWD! Gweetening

substance and pH dependent swellable pol ymer, and a
Fgrirtopiicbdc tasbs treamddndprdeptdhagdothve ngiksr. dhspéhsi sigitable

emijn a |ven t.Q.qive S aj ned, rel.ease. .
e SROEh ahe e Gty oB TGk RN den prices.
and ifDnsagedtesobwdh a1z FDOR exampée?, &S &y Redatdngnd the
met hod and the |ike are |isted. The conposition ratio

ok TRECEACTRERE U & 1ddiSs PRACEYC ST abi*emperynef Bhe
SR Ieh §veHBSY alge it N 1liibMa8€Ntraspberry, licorice,

orange, lemon, grapefruit, caramel, vanilla, cherry, grape
flavor and combinations thereof. Examples of the suitable pH
controlling agent include citric acid, tartaric acid, phosphoric
acid, hydrochloric aéid and maleic acid. Examples of the
suitable sweetening agent include aspartame, acesulfame K and
thaumatin and the like. Examples of the suitable food taste
masking agent include sodium bicarbonate, ion exchange resin,
cyclodextrin-inclusion compounds, adsorbent substances and
microcapsulated apomorphine.

The preparation contains the compound of the present
invention or the concomitant drug in an amount usually from
about 0.1 to about 50% by weight, preferably from about 0.1 to
about 30% by weight, and preferable are preparations (such as
the above-mentioned sublingual agent, buccal and the like) which
can dissolve 90% or more of the compound of the present
invention or the concomitant drug (into water) within the time
range of about 1 to about 60 min, preferably of about 1 to about

15 min, more preferably of about 2 to about 5 min, and intraoral
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solution is appropriately selected so that the
contents of these conponents in a coated filmare the

W@bwoe20ent i oned contents, 5 respectively. ThePCD#ER2008464500

amoynt . .of, filmagent is fromabout. 1 to abaut 90% s
D 15T pababl 8 iimeEasitns YR b RS ShonWpRfated within
fhy thaeigepbef er abl §0 fdcyp phetibrSbly @boUtt33Y GWeW) further
based on a nucl eus (not includinf coatjng anount of
Bretectilve Ohgbnty 10 ispoasafkerselaerd iman oirph agehey-
sol ut 110 MAkEHt Obs A IRNLCEALYSRLL CAILAA AR the whole
al one or in adm xture thereof. I'n the case of use in
rachpatagieon thefnomialgutatlilotof abatier99% an werigahi cpreferably
ol vent er/organi c solvent; by weight) can be

a3 et P affed rim Byt 861@1@% it iconpeafePanly

df Bk i@ 1 AbOHT Bl AU xRN OFEAN £ SR Ve hbSwhBie

particularly restricted providing it dissolves a
RERRSTACASB| 4Bl Ereudstten@eoutind0t opy exqirglite, MHgeFontent of

cledhakscsiehyas i ek ghploc B: i sbour 0, vo

i sopropy co wer
addendfé bycheiashtacaimferahdyt fieohi dsyutadettoniabbiit €5% by

chl orof o 20 methyl ene chloride and the like are
2 AnORE ERRFFNY Riort g ASROPRL IR0 380 4t She arkple
$idhiradlieahel apgni senromyl alcabelitabesPByt WEMA!,| Yoreferably,

referable. Water, and a mixture of water W th an
%@h@ib@%oll(?eh@ partpridfepybrgigkled d&hen appitealt of ofhe

ATERITOL LBl i) 3P B3, ) BEEFARAEN B0 0o B 0.2
fariout &80k dby med Bilet ,apird fandbl e fidee arutall®otbeabout 30%

added into a filn1aq$nt solution for, stabilizing_ the

BY We8hent LBPUEPRHEtARtobBRar R bR TisREAS IR CopOLprey in the
WARAl REepaRabeosf{ectRfh BYoft USUR! £ & oMY IRt BOdwe Blpck,

specifically, it can be perforned

preferably, from about 10 to about 25% by weight. The content
of the stabilizer in the whole preparation is from about 0.1 to
about 10% by weight, preferably, from about 1 to 5% by weight.
The above-mentioned preparation may further contain additives
such as a colorant, sweetening agent, preservative and the like,
if necessary.

The dosage of a combination agent of the present invention
differs depending on the kind of a compound of the present
invention, age, body weight, condition, drug form,
administration method, administration period and the like, and
for example, for one prostate cancer patient (adult, body
weight: about 60 kg), the combination agent is administered
intravenously, at a dose of about 0.01 to about 1000 mg/kg/day,
preferably about 0.01 to about 100 mg/kg/day, more preferably
about 0.1 to about 100 mg/kg/day, particularly about 0.1 to
about 50 mg/kg/day, especially about 1.5 to about 30 mg/kg/day,
in terms of the compound of the present invention or the

concomitant drug, respectively, once or several times in
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nucl eus by a fluidized bed coating nethod, pan coating

woretohozh2and the like. In this case, if necessaPgT/IR208064500

qSI t.ani um o i de, Q?gnesn um steara aI ci um st ear at e,

AT g8 oy SR R REE SR Tt ey bERER e above

wided aepanbihyi saNfaridNG ebyaetiond Atdnoatisdembelier than the
hydr ogenated castor oil, triethyl citrate, cetyl

Feselentipead yloma ly @eact bees i ke Wl&l@@tbefurther,
Aed 23R PLASE T ELAR! sk tt%egoﬁé-\'fé‘%”ﬁeh %H‘ hl:LglceFed

agent, if necessary,” an antistatic agent suc
and t iithe |akleurrayobetkm xathcoi¢anhm@di@taar élecast at any value

reparat.i.on | iquid (solution, spensi.on,
S SHeBnaT Tt 198 R aehL eohr ¢ [Hich A dosage in
taeloranbet BEntdlBlant Graly agentSs afhRIieRt %hal:he severity
Q}f?ents such as an injection and the like are used, and

dlhea GRS OBy eagﬁt,efsembIb@dymélglmeoﬁ%tse-trl@lléasélfference of
HEREJLLeN. a&rﬁ#ﬂ tyratri%?ﬁsggﬁﬁé‘a”’lﬁ& g.'“a%ﬁ BgtgPe,

act Ive corrfJonen carriers i't'vés an

mEherinpaicgnt kmdnwﬁntthe)rpﬂidmausedltml theegerreduehi, okihded
(hereinafter, aomatl nmes. abbreyj ated as excipi e

B S B BEF AL Bt [Frehit Mo bEe ueRf oGt Lol a1y

Mﬁﬂﬂ&%@” ¥néeshd | SR PLeVEA4PYg i s, SirARheXehBLeBE oral
ordinarily used as a preparation excipient. For

@mmséraasonhéoex@iq@mlm ﬁ@uaéhyofmm sxblqwtt 0.001 to 2000 mg,
t| 0 3 arch orn s rystal
? om ag ﬁﬁﬂo %h.t% 5 8 ?%Te g&sgﬁg%ﬁgggiy from

uI os Vi ce a, rranu ac

a(BHdIOIOatLI @6, 1ahdng hepdr kLe)(g, oﬁoa\dﬁmﬁawg&rn,d ghasuliat egually
sugar, mannitol, |ight anhydrous silicic aC|d
tERPEaPBERAtR, 4 TAMESUAT cCAF FERERE 2 9%y st ei ne and

the |ije 3henh 58586 orANGE %r ebrbahb Y1 of Udert! ¥FCRNBNAresent

mannitol and the i1 ke are listed. These 'exci pients can
bweargdonal dhemay bHen momlissabilentiit tviee ompoued Fhethe
;9%Q$§¥y 1%venplon is administered after the first administration
of the concomitant drugs or vice versa, though they may be
administered simultaneously. When administered at a time
interval, the interval differs depending on the effective
ingredient to be administered, drug form and administration
method, and for example, when the concomitant drug is
administered first, a method in which the compound of the
present invention is administered within time range of from 1
min to 3 days, preferably from 10 min to 1 day, more preferably
from 15 min to 1 hr after administration of the concomitant drug
is exemplified. When the compound of the present invention is
administered first, a method in which the concomitant drug is
administered within time range of from 1 min to 1 day,
preferably from 10 min to 6 hrs, more preferably from 15 min to

1 hr after administration of the compound of the present

invention is exemplified.
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excipient is, for exanple, fromabout 4.5 to about
99.4 wWw¥g preferably fromabout 20 to about 98.5
waveed2@2e4 t her preferably from about 30 to aboRET/®P2008/064500

I WoA d t t ot al. ,of th
iy & Perbatatls lratrenatifn tothast foF grapales the

ddhddie thAedrad eyHRIE S8 BeeRansldad GAdb B@ oral
agprqprlately selected in the range fromabout 0.5 to

e S§5ed 1 p epearANaF ionodsapéninIstereshorrlégsbasedpily
&%et %% 5858{ @\a@d'llnt oOfZ.Obhﬁlgl/E??dél?# eékfo%te%%emin later, the
preparation. en the i medi ate-rel ease preparation’i’s
compouald e6| tide pyegamat iianent i onswial dty leenbekenspoided into an

addition to the abovenenti oned, conponents, al so an
?Iﬁge@PQ%Pﬁat’éﬁ%%ﬂf? DASPRRRE PRt £9r ¥ Hglsat&éﬁa, OF%le at a
ExaRPsseCat baxymetdosekbul pgeng kgl un ECG 505,

manuf actured by Got oku Yakuhin) 7 croscarmel ose sodi um

(e. g. Furghesopre mairhd adtarmedebylipghhtomxdition or the
rpor.atijon ro, A . ol | 1 daon , . .

SREBRLELLE 51 G200 OBELE, Borod Pl 290 B conbinea wien 2

nyrcdidexgpthpydsel dudinse (Manshagéty £d(y hShertEhsive
Chem cal Co., Ltd.), carboxynethylstarch (nmanufactured

FPMNETEER LKA IGT GOk S 1R af okt hyd)s UEPENtReERRMn (4)

pregeﬁg??ﬁ?gggH@?g%%ﬁﬁ%S%é?§hgﬁE?a§?%%Z§%€§eﬁgéﬁ$f%ﬂy (7)

Kaesoitheyepyr aandhe ldke.the |i ke are used, and for

exanpl those, whi.ch di.sin rate_a granule b I
adsorg%%geﬁa %%e1rP¥xﬁﬁ¥§@t%§%tﬁgﬁﬁT% ,ékﬁﬁﬁi ﬁémPOSltlon ot
teeldrieBgnt of nvi@kt itth archaanebnbehieait aruef bECth¥eresent
ingredient constituting the nucleus and an exciEient,
oyerbdonskatontend @fsest agr aPPrt iyerind ¢hf békeser before

Al POReer Ln FONRIdAL ic%b%iﬁgot% %@r&rezh%iﬂHQUHﬂTpéof,
e use y

the disintegrating agent to IS appropriate
fdleetsedf depevetitigprow it reskshanaadedpmsdiing, agbongatofon of
Fraladd k0oDequoed,. degl 00, 0L o1 8) 351 09, ORELLKe 2 81Y o
recurrence, apothanasia and the like can be obtained.

In addition, a treatment with the pharmaceutical
composition of the present invention or the concomitant drug of
the present invention can be combined with a supporting therapy
[(i) administration of antibiotic (e.g., P-lactam such as
pansporin and the like, macrolides such as clarithromycin and
the like etc.) for complication with various infectious diseases,
(ii) administration of high-calory infusion, amino acid
preparation or general vitamin preparation for malnutrition
improvement, (iii) administration of morphine for pain
mitigation, (iv) administration of pharmaceutical agent for
reducing side effects such as nausea, vomiting, anorexia,
diarrhea, leucopenia, thrombocytopenia, hemoglobin concentration
decrease, hair loss, hepatopathy, renopathy, DIC, fever and the

like, and (v) administration of pharmaceutical agent for

suppressing multiple drug resistance of cancer etc.].
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exanpl e, from about 0.05 to about 30 w w¥g preferably
fromabout 0.5 to about 15 w w%% based on the total

wW@rwan2023d t he qui ck rel easi ng agent. Wien t hePCT/JP2008/064500

i medi at e-.rel ease eparation is an oral. sol

o e e BBl SO A MantalhuCl SR L e o fopoSuch
e ahoee RNt M eReefaROSI iheludéf galest i@ totaddict/i ¥8Bancers
conventional in solid preparations. A s such an

i asv e Hinanagonigsed (ef 9r RdRIISetrangi hgepigetypn
ti i . | |
Iﬁ§g&Q§ﬁorgﬁga é??%%%ggﬁr%§§%389¥gﬁr fgﬂ#%%f?%q,u 8§§Setron

roxypropyl ce oxyprob&?net cell'ul'ose,
mEri@aberephybues ¢ttt as endpahyvilhié py rNKI i dergptor antagonists

oid et RpPEREcgl Eoros HegnEsii P ear bt B2 T FFoRp34S,
B @pR190858] ONrEd0B, ( @pitepi O8RS {EMEND PRIAGARESR) | Jand the

.. asurfactant (e.g., anionic surfactants such as
urmdlkydrhagomistandet Ges | dNwenisioneni Bosapt&@eant s

QX e tt cid_ est.er. . .
DI ERE R TS AL KA CBURL, Pilerotneostinar
tpagtoxpeti by E eneegald tayr soishicllea s vat i v taing: tahel khke)ike;
col or.ant, %ePg., tar colQring matter, caranel, iron
[

nefhtaging PARIARUNIGE RPBBEF aviGls)aS Ruochlorperazine

MEERSRAT hroRBERPLIlL 19139891 péBafine SUREHESRI NgKkagent,
flavoring agent and the like)", an adsorbent,
tregsmyaeeve, swelt tdhdradgeetridaht | shleirragerine and the

| ke. : h bi I, . ' i d h .
SparBUsbSond® I aRLA LLERC B0 ALt Soid ¥l

acih aandekbmeth&k€ority palesinibelafdedoetAndtaisone,
above-nenti oned _bi nder, hydroxygropylcellulose,

HOIAELRPLERE Y cdI® didepoPFvIay p3t rdimedded hyRgipnacid,
digterdyarBheher abldsusRd. hlhsch BN &t s/ 7li®RSCtet rabenazine
preparation can be prepared by,

and the like.

Preferably, the pharmaceutical composition of the present
invention or the combination agent of the present invention is
administered orally (including sustained-release preparations),
intravenously (including boluses, infusions and clathrates),
subcutaneously and intramuscularly (including boluses, infusions
and sustained-release preparations), transdermally,
intratumorally or proximally before or after the above-described
treatment is conducted.

As a period for administration of the pharmaceutical
composition of the present invention or the combination agent of
the present invention before the surgery, etc., for example, it
can be administrated once about 30 min to 24 hr before the
surgery, etc., or in 1 to 3 cycles about 3 to 6 months before
the surgery, etc. In this way, the surgery, etc. can be
conducted easily because, for example, a cancer tissue can be

reduced by administering the pharmaceutical composition of the
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based on a usual technol ogy of producing preparations,
m xi ng the above-nenti oned conponents, and if

woemessasy, further kneading the mxture, and POI/P208/064500

it. The.above-nentioned m xi.ng,is conduct

RRERS FVORE O h o e B BRLHER cSo5 b g, T BAEPRRE
aferithenl bkEorSpesd f416a)dry, whantRe i TR at er el ease
preparation is forned, for exanple, into a particle,

it caksheé peeparfelor a¥bmistgatéonhel sk Rheamacaytifal
ééﬁ?dﬁyyﬁgﬁegF'gﬂg fE§éH%j159En9g8HaéfFﬁhéiq§ﬂﬂiﬁ8§i8£ Qgent of
sust al ne re t he

ease preparaftion, by mXxing
Denpoeeserns svegt bowv exfitiexalthgr anugatwrandinineedsak, for

kneader (nmanufactured hy Hata Tekkosho) , fluidized,

ST PandFarth b S8 (T A erur ST Pohegptt 30 Tiin to 24
Hor4Fekedt i8B) surddely f hed ithe, 1aRd thed ufirarid 8kiBgal heeeks to
m xture by a wet extrusion granulation method,

3 mendinged Badtianid vt ithe eéfRet ahdchesungesy FThdsthe like
nednL e ea&ﬁn?%gcgr?hgﬁgﬁ?f/%@%ﬁ%&%&i" B88bosition

rel ease preparation na e into
qff ephar priesast of nveadel dmioxr phepacabl s appigepti afetye present

together with preparation excipjents and the |ike,
I0BI §ELBY Ghe GThaRaYy St hBA. 1iffen. may be
adm ni st ered si nmul t aneousl be adm nistered in
conmbi nation at any adm nistration interval, or they
may b&heh@nssends inaatiipno iecnexmlaingdepar gldt@il in the
e. . I ' tigl I sul nd the
{0 g8 WS r B RN 2R BlamS RS Sl o)
Rregeidaed oni ERamp bearaid @xpexcnpheal sExangblidse Whkeh kire not
may al so belfernissible that they are made into

ISP YGhE DHak il Vemnd filled in the sane

capsuligct @10€1 45€0h 8So BB PRbRALEOGr LMy OrRlReference Examples
adm ni stration.[3] Sublingual, buctCal or intraora

and ¢kanpdpat egs aperipragpehundad phegaratticon byh&E€ofthin-layer
chromatography). In the TLC observation, Kieselgel 60F;s4 plate
(Merck) was used as a TLC plate, the solvent used as an elution
solvent in the column chromatography was used as a developing
solvent, and the means of detection used was an UV detector. As
silica gel for column, Kieselgel 60Fs54 (70-230 mesh)
manufactured by Merck again or Purif-Pack (SI 60 um), Purif-Pack
(NH 60 pm) manufactured by MORITEX was used. NMR spectra are

shown by proton NMR with tetramethylsilane as the internal
standard, using VARIAN Gemini-200 (200 MHz type spectrometer),
VARIAN Mercury-300 (300 MHz) or JMTC0400/54 (400 MHz type) (JEOL
Ltd.); & values are expressed in ppm. The reaction using a
microwave reaction apparatus was performed using Emrys Optimizer
manufactured by Biotage. The infrared absorption spectrum (IR)
was measured using Paragon 1000 manufactured by PerkinElmer.

The melting point was measured using MPA100 type melting point
measurement apparatus, Optimelt, manufactured by Stanford

Research System.
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Subl i ngual , buccal or intraoral quick disintegrating
agents may be a solid preparation such as tablet and

W@ b@okrdea4 or may be an oral nucosa menbrane peECTUIP2008/064500
(fil : t he, subli ngual , .bugcal or intraoral quick
i 1 niTbs: ABPHET IeHnS S5grh 48 BEFBROLThIAIgS: At Examples
epenadref 16hengr esent i nvention or the concom tant
drug and an excipient is preferable. It may contain
al so &uxi'l PaRglelgents such as a |ubricant, isotonizing
agentbrhydggggalic carrier, waterdi spersible polyner,
stabilizer and the like. Further, for easy absorption
and i iaxseabedadi @iavdidtabi lity, b-cyclodextrin or b-
cycl odextrin derijvatives (e.g., hydroxypropyl -
b- cycldodéxiii’?hf%“nd the like) and the Iike may al so be
cont aithed. + A g1de above-nentioned excipient, |actose,
sucrose, Dmannitol, starch, crystalline cellul ose,
| i ght dGanhydrausesilicic acid and the like are |isted.
Ast lLulri t esi um stearate, cal cium
stearate, ?é?%ggé%?ﬂ%% al silica and the |like are
l'i st ediddandopialé i dalkilld Youbagaesi um st ear at e and
colloidal silica are preferable. A s the- isotonizing

agent 9tsodfarPthI GriRI€t gl ucose, fructose, mannitol,

sorbi i@l . hagbpseusacgharose, glycerin, urea and the
like are |listed, and particularly, mannitol is

pr ef emablemuptsptdte hydrophilic carrier, swellable

hydroniLicoga.{éeﬁ§)§&p% as crystalline cellul ose,

ethylcelruFos , C SRS e pol yvi nyl pyrrol i done,

i ght HanhyHeptis silicic acid, silicic acid, dicalcium

t&ﬁPSphate’ cal ci um carbonate and the like are |isted,
d ‘p&PEFeYdFeiragy ystal i ne cel lul ose (e.g.

DM<ey-oqk st 1 1 e £8lilqdl ose and the like) is
preferable&yA siﬁg§%%uer-dispersible pol ymer, guns
DMF : N,N-dimethylformamide

Reference Example 1

1-bromo-3-fluoro-4-iodo-2-methylbenzene
Br

A solution of diisopropylamine (6.06 mL) in THF (100 mL)
was cooled to -78°C, n-butyllithium-hexane (24.9 mL, 1.6 mol/L)
was added dropwise and, after the completion of the dropwise
addition, the mixture was stirred at -78°C for 1 hr.
Subsequently, a solution of 4-bromo—-2-fluoro-l-iodobenzene (10.0
g) in THF (50 mL) was added dropwise, and the mixture was
further stirred at -78°C for 1 hr. Methyl iodide (2.90 mL) was
added dropwise at -78°C and the mixture was further stirred at -

78°C for 2 hr, and the mixture was warmed to room temperature.
Water was added to the reaction mixture, and the mixture was

extracted with ethyl acetate. The extract was washed with
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(e.g., gumtragacanth, acacia gum guar gun),
al ginates (e.g., sodium alginate), cellul ose
waleeowaRByes (e.qg., nEthyIceIIquse PCT/JP2008/064500

b | cel | ul yd t hyl cel | ul
i °X§§°%5¥P%§|ﬁ5” S Bvehy G BT SR Ro b BEe) and
Gor@,@n@trbﬁedaﬂh@@ﬁ«lsre“du@éahprﬁgbﬁ(ﬁ@ ryd igiwecitte tetle, compound
Car boner) folynethacyllc aci d, poI%V|nyI al coho

Fsoley BERYPeRd! gl Yiid: E&Oyé. Ayl Pietdi i |
ﬁfs%%gégaﬁg hydroﬁﬁ%fg PH;F2@FfoﬁﬂgC£Pg%@;§grsﬁﬁ%)’ 7.39-

5 %uﬁGleamgLnate gelatln carboxynEthyIceIIquse

vVin rrolidpone, polyethylene glycol and the like
é§¥ §P8¥eggﬁ?% egzgrticularly,

Aoy prepyb st Hrlaehhvbaseni srpref erable. As the
hablllzer cysteine, thiosorbitol, tartaric acid,
c

frlc aci d, sodi um car bonat e, ascorbi c aci d, egC|ne,

msulfite and the |ike are listed, and

icularly, citric acid and ascorbic acid are

grabl e. The sublingual, buccal or intraoral quick
disinﬁégrating agent can be produced by m xing the
c6lpound of the present invention or the concomtant
drug andaaB808%eith &K 10%r3mBEBhet EROWNL RRIc-Semethylbenzene
Further, if desired, the above-nentioned auxiliary

10 (@gélt 9)sUBhDME 613 wBni wene, added orind ryaagest (336 mg) and

[ y

t%%%ﬁgékkgpﬁgﬁ¥%§% ﬁﬁqhg gif&@i&ﬁght %@7 ﬁg va?nd the

col Pervg a pres ive

nﬁﬁﬁutrﬁewblskgtﬂﬁb’ecb%d@e&ean Ihgoﬁtgﬁmdm@re BHCQ@b%Offor 5.5 hr.
intraoral quick disintegrating agent i s obtained
TS |rﬁ§‘cFF18n BBt R ESo ﬁeaeéo%‘bo"ff%"rﬁrg Sy Itflﬁn’ébﬁ’%ﬂ/e was

e%rtr%tctédt WiBn é‘ér?ﬁV%'cetEE@n SHibh eGLd Nt R sMXEHEE :h
| et - maki ng nol'di ng under pressure. For obtailning

15 Ss-amlltraltlegl haideesiridd ovey ansydbeuparadnssilbimesuhiate heand
ﬁa%%%%%gﬁc LgngISteucedbgrggéggea Sﬁhy%ggléﬁghwgg purified

by silica gel column chromatography to give the title compound

as a colorless solid (yield: 1.21 g, 89%).

'H-NMR (CDC13)8:2.39(3H,d,J=2.6Hz), 7.29-7.36(1H,m), 7.44-
20 7.50(1H,m).

Reference Example 3

4-1(2S,3S) -3~ (tert~butyldimethylsilyloxy)-2-methyl-5-

oxopyrrolidin-1-yl]-2-fluoro-3-methylbenzonitrile

/_<§_
0—Si
e

0

N

CN
25 To a solution of 4-bromo-2-fluoro-3-methylbenzonitrile

(1.10 g), (4S,5S)-4-(tert-butyldimethylsilyloxy)-5-
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like if desired before and after the tablet naking
process, and after the nolding, the nmaterials are

\V@&Mﬂmmn&o obtain a product. In the case of noPdI/ML008/064500
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dri ed forma may be advant ageous t hat thus
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@%ﬁﬂlHaﬁd JEHt Ovﬁ Sfr%q area. As the preferable

I ntraor al qU|c disin egratlng agent, there are used
Eefldréngel Ekaspehé teri ng dosage forntconposed of a

net wor k body conprising the conpound of the present
UG Gk (BFDERESEOIREROPAH) 381 1) - 2 HeSIYa0dS or

Medfintdhbhpsi bl e carrier which is inert to the
cormpound of the present i nvention or conconitant drug.

Thi s net od obt ai ned by sublimting a sol vent
[jjirjﬂq I| COQS at\)w constituted of a solution

A solution of ethyl (4S)-4-{[ (benzyloxy)carbonyl]amino}-3-
oxopentanoate (13.8 g) synthesized according to the method
described in Tetrahedron Letters, vol. 41, pages 3979-3982, 2000,
methyl iodide (8.79 mL) and potassium carbonate (13.01 g) in
acetone (200 mL) was stirred under reflux overnight. The
reaction mixture was added to water, and the mixture was
extracted with ethyl acetate. The extract 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
as a colorless oil (yield: 11.82 g, 78%).

'H-NMR (CDC13)8:1.22 (3H,t,J=7.2Hz), 1.31(3H,d,J=6.8Hz), 1.41(3H,s),
1.43(3H,s), 4.06-4.22(2H,m), 4.74(1H,dd,J=8.5,7.2Hz), 5.02-
5.17(2H,m), 5.23-5.37(1H,m), 7.28-7.46(5H,m).
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prepared by dissolving the conpound of the present
i nvention or the concomtant drug in a suitable

waiwen34 It is preferable that the conposit i PCI/@if20681064500

égér%pral UICt g%sintegrating agent contains a matrix
HRGal hd® a secondary conponent, in addition
3@ 15e raaepRYDsy fo kA nR-esertibAyent i on or the
conconi tant drug. Exanples of the matrix form ng agent
[ u ani mal proteins or vegetable proteins such as
gel/at\ns, dextrins, soybean, wheat and psyllium seed
and the Ilke rubber substances such as gum
@ c, guar gum agar, xanthane gum and the I|ike;

pol ysacchari ;algini ci ds; ,
carboi%h@tﬁ?ggg?? %éé?ﬁmgaﬁééééﬁﬁﬂ%ylﬁﬁQfﬁﬁﬁgnyl Jamino}-~2,2-
dJﬁt@‘dHﬂ;QSB s¥oh&etdriodt@ ﬁlierg MChn 88ethanol (150 mL) was added
fo yV|nyIpyrroI|done an | ke; substances derived

Fomad 1geiami paehen Acebiteinsngl 88% wakETh& -0 ke, and the
r a c Lo
e, vaSTRELA Rl Y, BRePRAR RS Eprptone. e
Eﬁanﬂm@nlMEztsuerw&ﬁ;ﬁnwtb@édxtahﬁ fhmiﬁﬂmtﬂdtkewas concentrated
ltrﬁfrgamc salts such as odlun1§ %ggﬁgF sodi um
Gr itGEUSRA BFYRRHEN sTPPcaPEath iq was wAFhed with

Gl havghge i tli%l%aeeaﬁoaﬁa@s SHCtb 13 185%¥CE5BeId (yield:
Lal ani ne, "L-aspartic acid, L-glutamc acid,

Q:QWHrﬁﬂybrollne Li sol euci ne, L-Ieuci ne,

FoRUEBOCLEB e S o o252t © cabr BLIFhe dihc Bl v
., (B0(|1ut, igp 0=61 98ispendi7qnubekeye solidification. Such
as_ matrix_form ng agent may be present in addition to

REISTerSEt BRETPHf Sray be present while a surfactant

heingexelydes, s khe iRt ;Yquf LY BPoRHSRIS @hd L0
mai ntai n the conpound of theé present” invention or the
wlomemronabrite ug in the sol ution or suspension

0

Cl
CN
Using 4-bromo-2-chlorobenzonitrile (199 mg), 3,3,5-

trimethylpyrrolidine-2,4-dione (100 mg), cesium carbonate (346
mg), tris(dibenzylideneacetone)dipalladium(0) (65 mgf and 4, 5-
bis (diphenylphosphino) -9, 9-dimethylxanthene (82 mg), and in the
same manner as in Reference Example 3, the title compound was
obtained as a colorless solid (yield: 135 mg, 69%).

'H-NMR (CDC15)8:1.35(3H,s), 1.40(3H,s), 1.46(3H,d,J=6.8Hz),
4.61(1H,q,J=6.9Hz), 7.55(1H,dd,J=8.6,2.1Hz), 7.72(1H,d,J=8.5Hz),
7.87(1H,d,J=2.1Hz).

Reference Example 7

4-amino-2-methoxybenzonitrile
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in diffused condition, in addition to formation of the
matri x. The conposition nay contain secondary

w@oporesd s such as a preservative, anti oxi danPCT/JP2008/064500

syifactant, thickening agent, colorant, pH controlling
nt, flavorlng agent, sweetening agent, food taste
~ing agent and the like. A s the suitable col orant,

e are listed red, black and yell ow iron oxides,

Ny C dyes such as FD & C Blue 2 , FD & C Red 40
and the |ike manufactured by Ellis and Everard.

Eﬁ%nples of the suitable flavoring agent include mnt,
raspbérmwthbxyeﬂantr@man@eutkemenx5g@apﬁhnuiuxon powder

anill a err e fI r nd
ER i reRe prdbertied s oRhaBSyt (e s apce cppeentratea
IGRIHIR1birie ageat (3nGhidea tardd@sda@kgpwﬁ.é‘été}ﬂ&&ﬁ'ﬂiamperature.

hosphori c acid, hydrochlorlc acid and nal ei ¢ aci d.
5 ﬂﬁxa
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mslaes ign nhstere twits stiwsedent Py drempayaitygde for 3 hr,

u d
BREhITE, AEEE LT RAPEGRAPUIRI AN AU cb flored witn
éﬁhyhﬂweesedeun1hm@amhnnatewabonaﬂm&hangﬂlEe&mmated brine,
cl odextrin-inclusion co unds adsor bent subst ances
‘%%&%OEFSCSBEW%%% %ﬁ&%u A fa‘ﬁ‘?ve Pk pangensrated “under
wﬁc@dn§rbeeu§9npw Fsikhe naewlfl@@rﬂy eal%at €1 column
concomni t ant ug in an anount usually from about

Qhrqmaiagrspmybyam@lghﬂ Obﬁﬁeﬁedab¢ylerﬁﬁ a@@@EdOW1thohexane to
%Qpeutthéog{%ﬁ unoa%,ds R aggr own scﬁ.lef e( 1efaLt8|ug 8?5 g,

uch as e nentione i ngua age
By .the |ike) mhlch can di ssolve 90% or nore of the

& ggound of the resent i nvention or the concom t ant
r

R(CPEE) Rad eBy (J43in 4-Aé (2HrRrs hnde 1 (1dheur=2.182),

aboyt H6QahDs . Y £f B1AL! v @b (aRoy! 5ls Iy About 15 min,
nore prefeérably of about 2 to about 5 mi'n, and

Reﬁanamcalﬁuamkldl&lntegratlng preparati ons which are
f“ &%—%g %ﬁ x&éenzonltrlle
|

ONe
CN
To a suspension of copper iodide (4.63 g) in acetonitrile

(50 mL) was added tert-butyl nitrite (3.61 mL) at room
temperature, a solution of 4-amino-2-methoxybenzonitrile (3.00

g) in acetonitrile (30 mL) was added dropwise thereto at 65°C and,
after the completion of the dropwise addition, the mixture was
further stirred at 65°C for 2 hr. The reaction mixture was added
to aqueous sodium thiosulfate solution, and the mixture was
extracted with ethyl acetate. .The extract was washed with
saturated brine, dried over anhydrous magnesium sulfate, and
concentrated under reduced pressure. The residue was purified

by silica gel column chromatography, and the obtained solid was
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the range of 1 to 60 sec, preferably of 1 to 30 sec,
further preferably of 1 to 10 sec, after placed in an
wmmmbmzmwﬂy The content of the above- nenti onRGI/JP2008/064500

t he whol ti i f bout 10
B SLhp L BRI PR BRSSPI M A 2 o
ﬁl%mhyswi@h(ylefne anteegt @bsp- cyclodextrin or

P-cyclodextrin derivative in the whole preparation is
"HrBHR (CRQL3aBodit 9Bty el -Gt (LHTHeTT®nt e, of - 3helH, d, J=1. 1HZ),
j%@r h@aRh, kbg the whghe preparation is fromabout 0.01
to aboutail(ﬁ)/gby wei g t preferably fromabout 1 to
5 F@kf@mtenﬁ%lé:yam;elegfﬁ The content of the isotonizi ng

agent in t IS fromabout 0,1 to
LB o8B08 D ot i IMBLBY OF Anp LA BE LAOL T o
ﬁb@@hzzg%pﬂé{m ght. The content of the hydrophilic
carrle@ in the whole preparation is fromabout 0.1 to
0% by wei ght, préferably, fromabout 10 to
abguty 30% by wei ght. The content of the
geEier Lspersible polyner in the whole preparation is
about 0.1 to about 30% by wei ght, preferably,
about 10 to about 25% by wei ght. The content of
abilizer in the whole preparation is from about
about 10% by wei ght, preferably, from about 1
% byMewei ght . The above- mentioned preparation may
furtcher contain additives such as a col orant,
sweet eni e Id-ke, if
neces?gr&{:}g %f&ﬁ %P&ghg}é%%ﬁ%l%n adglén{ng?)f i3h3e’5
10 Wl&@&hylpﬁﬂﬁbﬂid)lma}lﬁ fseds odepernsl nmgy)gn cebeuki odriodnaste (1.21
ound of the present invention, age,

d i ght,
HonBrLpdasben L Fisrracatnnnl Sipat i imuonods2d md) an 4, 5-

ﬁl@%&bﬁéﬁ?lﬂ)k%bﬁ?ﬁﬂo@d9a©ddhlﬂét}|1yi%%nt@fé%ef QQB?XI%TP' ®nd in the
~ for one prostate cancer patient” (adult, body
same manner as in Reference Example 3, the title compound was

obtained as a colorless solid (yield: 330 mg, 49%).

15 'H-NMR(CDC13)8:1.35(3H,s), 1.40(3H,s), 1.46(3H,d,J=6.8Hz),
3.97(3H,s), 4.62(1H,q,J=6.9Hz), 6.88(1H,dd,J=8.5,2.1Hz),
7.60(1H,d,J=8.5Hz), 7.66(1H,d,J=2.1Hz).

Reference Example 10

4-iodo-2- (trifluoromethyl)benzonitrile
|

20 N F
Using copper iodide (6.14 g), tert-butyl nitrite (4.79 mL)

and 4-amino-2- (trifluoromethyl)benzonitrile (5.00 g), and in the
same manner as in Reference Example 8, the title compound was
obtained as a pale-yellow solid (yield: 4.40 g, 55%).

25 'H-NMR(CDC13)8:7.54 (1H,d, J=8.1Hz), 8.06(1H,dd,J=8.1,1.1Hz),
8.14 (1H, s) .

Reference Example 11
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wei ght: about 60 kg), the conbination agent is
adm ni stered intravenously, at a dose of about 0.01 to

W(aummmoo ng/ kg/ day, preferably about 0.01 tPRCHEIRR08/064500
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0 [ da efera : .0 _about 100,
RS Rt e PR TRt et R R RV Zisfist a§BYol Bdin-1-
YOy e by £ resgeci al |y about 1.5 to about 30 ng/kg/ day,

In ter of the conpound of the present invention or

com tant drug, respectively, once or several
s\indivision a day. O course, since the dosage as
above varies dependi ng on vari ous

cond{tions, amounts snmaller than the above-nentioned
dosage nmay sonetinmes be sufficient, further, amounts
ov at range sonetinmes have to be adm ni stered. The
a of K he concomtant drug can be set at any val ue

effects are problenmatical. The daily
dosagje im terns of the concomtant drug differs

depen 0 S iy f ; S
body aggg trz1 ggﬁ%l?lVl% ﬂ%ﬁ?:g@ggg%?%%ﬁ%ﬁg.sule ??57 mg)
3uﬁnHﬂtxumathphpymrakmﬁlneﬁaemvdhonandBWmhM;e cpbanmacarbonate

Kj of the, ph rnace tical preparatjon,. Kkj
e ve g et reaRet prr o Bmb itm 0) (227 mg) and
a?IHﬂ§{B§bh¥n¥§§ﬁéé§Hfﬁ$ ) -and_Hhge nﬂﬁed% QQUG h§), and in

i'n the case of oral admi'nistration for exanp
thruglamg fmappeabawitirg ReFereaceobrample pi,eftémmlylfar oempound

Pyt 00T U e a6 el g a3k

SIS

%wahl yD@LyYisAI S8 6 (5, sgn,cq 4o (41} Eps1i 48 Q3H/IOSIJ&17 @Hz)
%%%% n adn1n|strat|on of a conblnatlon agent
T

el I H7enbitohy, 118%feyl He: ggb i s5i Hi% # Haod HE 898 712,

gonpawnd, gk1t bg,present invention is adm nistered
after the first admnistration of the conconitant

Rpfigyenoe Bkemplerka, though they may be administered
f}énéffiﬁ%%8§hY(3Y¥F§‘€¥¥£e@hsﬁe5e9 §'0x0p§rrolld1n 1-

yl)benzonitrile

Using 4-bromo-2, 6-difluorobenzonitrile (502 mg), 3,3,5~
trimethylpyrrolidine-2,4-dione (250 mg), cesium carbonate (866
mg), tris(dibenzylideneacetone)dipalladium(0) (162 mg) and 4, 5-
bis (diphenylphosphino) -9, 9-dimethylxanthene (205 mg), and in the
same manner as in Reference Example 3, the title compound was
obtained as a colorless solid (yield: 305 mg, 62%).

'H-NMR (CDC13)8:1.35(3H,s), 1.40(3H,s), 1.50(3H,d,J=7.0Hz),
4.54(1H,q,J=7.0Hz), 7.38-7.45(2H,m).

25 Reference Example 13
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interval, the interval differs depending on the
effective ingredient to be adm nistered, drug form and

wtamopm(aM ation nethod, and for exanple, when B¢EIP2008/064500
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S LG LS L Steed, (L bo) o BIetined sn s

@ﬂméﬂz&irﬁ_ﬁﬁdlwthln time range of from1l mn to 3
d preferably from10 mn to 1 day, nore preferably

frgm k8 min to 1 hr after adm nistration of the
cofcofitant drug is exenplified. Wen the conpound of
esent invention is admnistered first, a nethod
hi ch the concomitant drug is administered wthin
plrapge of from1l mn to 1 day, preferably from 10
6 hrs, nore preferably from15 mn to 1 hr

\ adm ni stration of the conpound of the present
invepti ol is exenplified.ln a preferable

admign stration method, for exanple, the concomi tant

d d t
ot opar i & ShIGES- IO L - B iogh Aon BT SR b
§¢mnﬂe§ldﬁmlft0m2@9am¢ﬁdq2—c&ﬂdr&bBHmeﬂﬁbedhddﬁriﬁlléh&n the

n%oun of the present invention which has been
agniBr BPLSHARGH SKARPLENS prepdm=ation is

@Rt B@V%%o@ﬁéhhélzu4iaﬂ$ﬂelXBQQSﬁng ég§¥ﬂﬁ,Qﬁgg%n59e (1.21
100 nmg/lkg.” Furthernore, phar maceuti cal composi tion
@r, tﬂiéla:(@h@@nwémdemaﬁget@fnet) Heppt dadihum (hvei@Zd7omgecaand 4, 5-
be i n 'thano ug.th uch as, .
k%lusr g&e)lrri&en?gfwﬁyﬁlé% en;bl Sgre ch tﬁ?’ ?ﬁlg%/%%ﬁ/erb% 871)mg)’ and in the
&g aleemir akl iat Eefeﬁéﬂcé\}membh]er apythé 461tle compound was
t her not her apy, 55 cryot her apy, | aser

KA/ &S 6nCoLoFLesRli SRS a{p@fe %nd%ﬁ@rl i9%d.- For

I | e, p c itiqo f

TR Eochf AT, 38 paRa AL IRGT o R (SR g SRR )
%rﬁbéhbs), 4.15-4.58(1H,m), 7.21(1H,d,J=8. 3Hz)

7.63(1H,d,J=8.3Hz).

Reference Example 14

5-ethyl-3, 3-dimethylpyrrolidine-2, 4-dione

H
'Using ethyl 4-{[(benzyloxy)carbonyl]amino}-3-oxohexanoate,

and in the same manner as in Reference Example 4 and Reference
Example 5, the title compound was obtained as a colorless solid.
'H-NMR (CDC13)8:0.97 (3H,t,J=7.5Hz), 1.23(3H,s), 1.26(3H,s), 1.63-
1.94(2H,m), 3.98(1H,dd,J=6.6,5.1Hz), 6.28(1H,brs).

Reference Example 15
2—chloro—4~(5—ethyl—3,3;dimethyl—2,4—dioxopyrrolidin—1—

yl)benzonitrile
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i nvention before and after an operation and the I|ike,
or before and after a treatnent conbining two or three

whemwde2@Ber eof, effects of prevention of resi SPENER2008/064500
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expresgion, elongation of Disease-Free Survival,
stdprgssi on of cancer netastasis or recurrence,

nasia and the |like can be obtained. In addition,
gtwent with the pharmaceutical conposition of the
i nvention or the conconmitant drug of the

i nvention can be conbined with a supporting
[(i) adm nistration of antibiotic (e.g.,

such as pansporin and the |ike, nacrolides
larithromycin and the like etc.) for

conpi cation with various infectious diseases, (ii)

adm nigindt UOBrehoh? Sbh LM dHah bR Ul 08, (A8 ARy acisdethyl-3, 3-
preparation or general vitamn preparat|on for

danafivlpyirsal i dpreveneriong i(1f0amm nietsiam earbpnate (378
B BelS PP LA ecioy ol 1L S (O’ B pong 4.5

knaaj(sh@hemgﬂrphongmm)o*%ﬂ—ai,lméltaymaathémc((8|®emga, and in the
t hr ombocyt openj a, qlobln concentratlon decr ease,
0%%5%5?

TS MAGEST Adpat GeeFEFEPHS , 3DI'e fteFde SRAPPHRI was
dhdeBinednds( ¥) caust né s rs'alll@n (9icParBredy, ak)agent

for suppressing nultiple drug resi stance of cancer

"#t-8MR (Sp@k3)Bi: 6. éﬁahwlmﬁﬂaﬂ Jizphal nde €3H i <lal lagérBHfoF, 1.77-

Sl ey enhater Al e Brst LGRS (5.

brfcﬁa(rmeaaon—stspxuﬂex rom.mpdnact| o+8 otz )gz aseur(eq, d J=2.1Hz) .
ranosetron, grani setron, dol asetron nesyl ate,
Riedeoset ESATRRE 1fe 1ike) : NKI receptor antagonists
{ oy ornand) deqi (99094 4 ReAN0GE%1 (2202
Fk224, RPR100893 aprepi tant (ENEND
e ttedavenkphibndle he | i ke; 5-HT4 antagonists (e.g.,
donper ydone, nosapri de,

OMe -
CN
Using 4-iodo-2-methoxybenzonitrile (459 mg), 5-ethyl-3,3-

dimethylpyrrolidine-2, 4-dione (250 mg), cesium carbonate (787
mg), tris(dibenzylideneacetone)dipalladium(0) (148 mg) and 4, 5-
bis (diphenylphosphino) -9, 9-dimethylxanthene (186 mg), and in the
same manner as in Reference Example 3, the title compound was
obtained as a colorless solid (yield: 300 mg, 65%).
1H—NMR(CDC13)8:O;78(3H,t,J=7.5Hz), 1.34(3H,s), 1.36(3H,s), 1.79-
1.95(1H,m), 1.97-2.13(1H,m), 3.97(3H,s), 4.63-4.68(1H,m),
6.90(1H,dd, J=8.5,1.9Hz), 7.57-7.62(2H,m).

Reference Example 17
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gents .s s .prochl orperazi ne mal eat onet hazi ne,
ER Pyt Aenehy FTE R el antnt 1158 9 5uch as
et DPRId dlet hgl) BERS &BZI N phenol pht hal i nat e,

di a ep%h droperidol and the like; steroids such as

asone, predni sol one, betanethasone,

i nolone and the like; as well as dinethylhydrin
enhydram ne, hyosci ne, hyoscine
ydr»brontde tetrabenazine and the like. Preferably,
armaceutical conposition of the present
on or the conbination agent of the present
on _Fs adm nistered orally (including

(~r el ease preparations) , intravenously
di pg bol uses, infusions and clathrates) ,

subcut@neousl y and,ipt g o%maefttl b0GL YA NG Q0T SRSy, 5-
dlre e ns ,

i nfusi ons and sust ai ease arati o
¢tlayseyrIvelimg thiy b y et einntiald -2, @debﬁéiﬂﬁ50ymﬁefﬁkelﬁm

Aafter t he gggve descrj bed treatnent is conducted. A.s

PRIME 1dP7al ni SEISSeneY 1t AENBRGE e Hiped adium (0)

@Eﬁﬁxﬁﬁt|éﬁa QfSLBfEEHfﬁﬁﬂﬁyﬂﬂﬂﬁ% hiR8) 05, § he methylxanthene
conblnatlon agent of the preéesen |nvent|on bef ore the

ﬁm@é‘i‘w @lnd inf phe esmqaln@nmetr eanibeRefprariast Fxemgle 3, the

n 24 before the [ger. etc
&ee ggcyc eéb% J? ga n¥%ff%ef°olrie tyﬁgld 298 mg,
Sw%gery, etc In this way, the surgery, etc. can be
gonducted easi|ly because, for exa a cancer tlssue
FEMBE CPE e - %9 (3nk nist AHzg th 6r§ﬁfér$ﬁace1ut318d§ﬁ, o 1.77-

0IPOR 1) 0N 2002 L HEPT ESER) | NVGRLAANAG! sLAe comipati on

agen of the present |nvent|on before’ the surgery, and

1h®6 (3Held,J=8.4,1.9Hz), 7.91(1H,d,J=8.4Hz), 8.08(1H,d,J=1.9Hz).
Reference Example 18
2-chloro-4-(5~ethyl-3, 3-dimethyl-2, 4-dioxopyrrolidin-1-yl)-3-

methylbenzonitrile

N
A solution of 2-chloro-4-iodo-3-methylbenzonitrile (983

mg), 5-ethyl-3,3-dimethylpyrrolidine-2,4-dione (550 mg), cesium
carbonate (1.73 g), tris(dibenzylideneacetone)dipalladium(0)
(325 mg) and 4,5-bis(diphenylphosphino) -9, 9-dimethylxanthene
(615 mg) in dioxane was reacted in a microwave reactor at 120°C
for 5 hr. Water was added to the reaction mixture, and the
mixture was extracted with ethyl acetate. The extract was

washed with saturated brine, dried over anhydrous magnesium
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A s a period for adm nistration of the pharmaceuti cal
conposition of the present invention or the

W@mﬁb/lomsm on agent of the present invention afPEr/JRA1€8/064500

the |1 for anpl it can be :
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0

gr aphy In the TLC observation, Kiesel gel
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“ Fmat dYr apfjy wﬁ{é uﬁ(d a¥ a devel opi ng sol vent, and
thelmeans of det gpfi used was an UV detector. As

s ca gel for colum, Kieselgel 60F254 (70-230 nesh)

manuf &6t ar ealuyinerek Q}“@é(ln% [ Feenzylek qesibosylimmino} -2, 2-
s agk ). MBNYEAgE u |7

Ttk AT, TOEoc) UESINER TEH0'R8) vas addes

dtianBbhyhgdt ade 6934(1 Iﬂ@ latemml asijandar fli xtstdigvas stirred
VARI AN CGemi ni - 200 ype ect r omst er VARI AN

%F@GF‘ytgﬂﬁe{%ﬁé‘:Wf &r7 1Yy Cci st %@?nlum

dr @i gkt do1hiiéh W@é&%ﬁd@ﬁetgxﬁ’lﬁ@%?@&ﬂfbrpﬁﬁktﬁ%, and the
reaction u3|ng a
mixture was extracted with ethyl acetate. The extract was

washed with saturated brine, dried over anhydrous magnesium
sulfate, and concentrated under reduced pressure. The residue
was purified by silica gel column chromatography (eluent:
hexane/ethyl acetate=50/1-1/3) to give the title compound as a
colorless solid (yield: 4.26 g, 74%).

'H-NMR (CDC13)8:1.01 (3H,d, J=6.8Hz), 1.12-1.40(10H,m), 3.39-
3.64(1H,m), 3.76-4.24(3H,m), 4.85-5.33(3H,m), 7.22-7.42(5H,m).
Reference Example 20

ethyl 4-{[ (benzyloxy)carbonyl]amino}-2,2-dimethyl-3-(tert-
butyldimethylsilyloxy)pentanoate

. - ., - \v

To a solution of ethyl 4-{[ (benzyloxy)carbonyl]amino}-2,2~
dimethyl-3-hydroxypentanocate (5.7 g) and 2,6-lutidine(2.27 mL)

18



10

15

20

25

30

m crowave reaction apparatus was performed using Enrys
Opti m zer manufactured by Biotage. The infrared

W@b®onpRson spectrum (I R) was neasured usi ng PRCEGRM08/064500

10 factured by PerkinElner. The, nelting point

T iradBt 86 LeFR s cOR ekt T b
BEASWiaBRAY 1 8PPAT at #hSh 1 fdHomER hhne SR RtdUr@d 48y m1,) and,
St anf ord Research System The abbrevi ations used in

FHeiear ¥REBLEY ahp| BRO IETReAFHIES  nklag M Uyre Wewi A§irsed for

j et : - ingle t i t .
£ Mart P B A5G iR, Waldadled WP uSinks alLPhE mixture
wits adodirbetedi plet adhydowdetatigar t Bhe rexdddtpvets dashed with
couplin onstant Hz hertz THF .. tetrahydr.of uran DVSO
TAEALGE BBFPowi e SMEVe TN REHFRRY Ry T BIaT AT g 0L £ate,  and
dafRmeReecEXaR € deduced pressure. The residue was purified
| - brono- 3-fl uor o- 4-i odo- 2- et hyl benzene A sol ution of

ki isddgeapgehntpluns de-amatograPhF (9beeni:) hexenedeteul
gé%ﬁé%%£50?i£&5)€ﬂ E%hnggh§§gn€iéﬁfk%mg%hné'gsnglééforless oil
(yield: 5.42 g, 70%).

'H-NMR (CDC13)8:0.03-0.20(6H,m), 0.88-0.95(9H,m), 1.06-1.33(12H,m),
3.73-4.19(4H,m), 4.55-5.22(3H,m), 7.26-7.41(5H,m).

Reference Example 21 _

(4RS, 5SR) -4- (tert-butyldimethylsilyloxy) -3, 3,5~

trimethylpyrrolidin-2-one

/ <
O—Si
\

To a solution of ethyl 4-{[(benzyloxy)carbonyl}amino}-2,2-

Ir=z

dimethyl-3-(tert-butyldimethylsilyloxy)pentanoate (2.73 g) in
methanol (13 mL) was added 10% palladium carbon {(containing 50%
water, 170 mg), and the mixture was stirred at room temperature
for 3 hr under a hydrogen atmosphere and filtered. The filtrate
was concentrated under reduced pressure, and the residue was
dissolved in ethanol (20 mL). A 20% solution (4 mL) of sodium
ethoxide-ethanol was added thereto, and the mixture was refluxed
for 2 hr. Water was added to the reaction mixture, and the
mixture was extracted with ethyl acetate. The extract was
washed with saturated brine, dried over anhydrous magnesium
sulfate, and concentrated under reduced pressure. The residue
was purified by silica gel column chromatography (eluent:
hexane/ethyl acetate=10/1-1/2) to give the title compound
(yield: 700 mg, 44%) and (4RS,5RS)-4-(tert-
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was added dropwi se and, after the conpletion of the
dropwi se addition, the m xture was stirred at -78C for

wazde/02@ebsequent |y, a sol ution of PCT/JP2008/064500

4- broojo- 2- f L uor o: | -1 odohenzene 0. i,n . THE (50 .
Y TS Baa AT Y L 2 Satd CERBC Pk PR e abidifte hap (vield:
0 mogd 2ak) ; 7845ch s krhlbi1Met hyl iodide (2.90 ni) was

added dropwi se at -78C and the m xture was further

BT8R ) att - (teBe by B imethyhgii ieo®wy Xtind Svas war med
6_\ater was added to the reaction

grrﬁoi&eg?lgl%g%stiﬁgﬁmezxto\@%e was extracted with ethyl

laeamateDcIHé: ex09 asH, sygs washod, wh 1 hsav&ir:t,ed ,bri.ne(34, s),

drjed over. anhydro nesi um sul f at nd :
R, Farah- thder Tetced b Bedlr o150 GHU8 dré- i) o 5-17-
zoppaune)as a brown oil (yield: 10.5 g, yield: 100%.
1H-NWR(CDA 3) (3H,d,J=2. 6Hz) , 7 .10 (IH dd, J=8 .5
(4RS, -4-71teot-ugdAimespylRet gt exite Idarbpl e 2

= - - 3- | benzonitrile To a sol ution of
ﬁ%ﬁ%ﬁg@@ﬁ%g%%&%ﬁg’%}lz_ nmet hyl benzene (2.00 g ) in
lawﬁmg&@w%g) svel e7 (ilwﬁéi ,zion«as;(;sanislﬂ;e QS@@((%P?)S()ggg. 12)(3H, s),
t et is (tri osphin al |l adi um ng) ,
]ar?dsr(%lli‘e Sy x@ufg?%éﬁﬂ%ggé{&?unge@’a% 8 Ydh ™t nospher e
AtoolQe0E, ek . aup) hre. olhe .meachign. m xture was added to
water, and the m xture was extracted with ethyl
Ref@renee Thempkeratt was washed with saturated brine,

| ed aph Banesi un | § at and. . _ _
e O T a s e b e 305
timeftihgd -By ogbpy eeolgieli neoyimMbehsomat Higreaphy to gi ve
the title conpound as a colorless solid (yield: 1.21 g

% . 1A (CDA 3)d: 2 .39 (3H,d,J=2. 6Hz) ,

-7%63{\I m) 7.44- 7.50 (IH m)

....
"2y

Ci

CN
Using (4RS, 5SR)-4-(tert-butyldimethylsilyloxy)-3,3,5-

trimethylpyrrolidin-2-one (105.9 mg), 4-bromo-2-
chlorobenzonitrile (89 mg), cesium carbonate (200 mg),
tris(dibenzylideneacetone)dipalladium(0) (20 mg) and 4, 5-

bis (diphenylphosphino) -9, 9-dimethylxanthene (25 mg), and in the
same manner as in Reference Example 3, the title compound was
obtained as a colorless solid (yield: 121 mg, 75%).

'H~NMR (CDC13)8:0.13-0.16 (6H,m), 1.12(9H,s), 1.12(3H,s),
1.28(3H,s), 1.31(3H,d,J=6.1Hz), 3.72(1H,d,J=6.1Hz),
3.90(1H,t,J=6.1Hz), 7.39(1H,dd,J=8.7,2.1Hz), 7.59-7.71(2H,m).
Reference Example 23
rac-2-chloro-4-[ (4R, 5R) -4- (tert-butyldimethylsilyloxy) -3, 3, 5-

trimethyl-2-oxopyrrolidin-1-yl]lbenzonitrile
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Ref erence Exanple 3 4- [(2S, 3S) -3-
(tert-butyl di nethylsilyloxy) -2-nethyl-

W@2@ppee2dd i di n-1-yl] -2-f | uoro-3-net hyl benzonP@T/i2008luw4500
a solutlon of , 4- br ono- 2-f | uor o- 3- et hyl benzonitrile

(1,10 g% S, 5S) -4- (tert-butyl dinmethylsilyl oxy)
e hy rolidin-2-one (1.18 g ) , cesium
car o te (2.51 g ), tris

<% ~Noe ylldeneacetone)dipalladiun(c» (235 ng) and 4, 5-
i s ¥di phenyl phosphi no) -9, 9-dinethyl xanthene (297

at r pere at 80C for 8 hr. The reaction m xture was
adﬂ\ o water, and the m xture was extracted with
etate. The extract was washed with saturated
bring, dried over anhydrous magnesi um sul fate, and
concentrated under reduced pressure. The resi due was

puri f iUsdngy (§RP} 8BS yed — deinimbut kit dime Oy bphly tox ygirvde 3, 5

S IR R LS B g

(32D 4, (aébﬂumJe&boﬁézt)e (722119g[3H d, J=2. 3Hz) , 2
.50 =16. 8
tzfl‘ﬁdéﬁlheaayél%n%a%e%% ) diEh1padion g9 (169 m@)y ang 4,5-

16- 7
T L I

%ﬂ%b@ﬁyh?raﬁﬁnb@ ReferengienExhpblg- 3O%ﬁp€ﬁﬁdﬂ@ap@mppund was
RSP rondiratead salih SvoeaL MY nd g

lacRErACDEL ) b hes ret hod d)eaqr BFI?Q) j no T@J (ahedr, or1 21-
Letters, vo es 2000, neth |od|de
Y- @2/ SHnin raﬁdz%&%%s%g{uﬁ &gﬁbonét éé(ll% HYY -\ Zﬁ .25

ACELARC G 209, 587 WS (A1 )T, ed  Hoden, § &fdiond ger ni ght

The reaction n1xture Was added to water,
RefigngneewBsample 24

(45, 58)-4- (tert-butyldimethylsilyloxy)-5-methylpyrrolidin-2-one

A solution of (4S,5S)-4-hydroxy-5-methylpyrrolidin-2-one
(3.0 g) in THF (50 mL) was cooled to 0°C, 2,6-lutidine (4.55 mL)
and tert~butyldimethylsilyl trifluoromethanesulfonate (6.6 mL)
were added thereto and, after warming to room temperature, the
mixture was stirred at room temperature for 18 hr. Water was
added to the reaction mixture, and the mixture was extracted
with ethyl acetate. The extract was washed with saturated brine,
dried over anhydrous sodium sulfate, and concentrated under
reduced pressure. The residue was purified by silica gel column
chromatography (eluent: hexane/ethyl acetate=9/1—>1/2) to give
the title compound as a colorless solid (yield: 4.54 g, 76%).
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extracted with ethyl acetate. The extract was washed
Wth saturated brine, dried over anhydrous magnesi um

waalobaee34 and concentrated under reduced pressRCBHIP2IIR64500

resj by silica gel co

R RURAERE TR0 DBl ST f S0l BHaSE onbobiiP el =6 3tz2)
z:cﬂnrllﬁeaa Ohh6(5lj @JZHZ )31 282291H a&%-lslh% IWBH(z@DCB%@—
. 22 3H J=7. 2Hz) % J=6. 8Hz) , 1.41
3(#? é)H )1, ﬁsééﬂls‘% 14, 0644629(3 Hinl?r 4 .74 (IH dd,

- 7x 02 5.17(2H,n), 5 .23-5. 37 (IH m

R%f% ééce 5 gﬁ%i? . Ref erence Exanple 5 3 ,3
thhhurweﬂhYI®§r5$ﬂ+4hater2 b4t gl divee oy Ias iSgllokiypASefiethyl -2-

b 0X rbonyl] am no}-2, 2-

qg&ﬁﬁ?ﬂiggé ﬁ ?ﬂgﬁﬁgﬂqg% 8 5 g ) in nethanol (150
nm.) was ad9 1096pa||ad|un1carbon (cont ai ni ng 50%
wat er, &6 - and the mxture was stirred under a
hyd en af phere overnight. The reaction m xture
Sgéﬁff&iered and the filtrate was concentrated under

g€d“pressure. The obtained solid was washed with

hexahe to give the title conpound as a colorless solid
(yietd; 4.00g, 87% . 1HNWR(CDA 3) :! .26(3H, s ) ,
,s), 1 .40 (3H,d, J=6. 8Hz) , 4. 08 (IH q
, J=8 ,‘uél, 6.07 (IH,brs) . Reference Exanple 6
“4- (3, 3 ,5-trinethyl-2,
4-dioxopyrrolidin-lyl) benzonitrile Using

4-b t 9

trlagﬁﬁﬁﬁgyrrofsgfﬂé eﬁy %%t&%Q%T%%g¥mﬁfa§iox ) O

mHﬁH%1F§SEO£?éﬁn¥QHone HﬂlQg(dbbemZb%¢mBHK¥mh&bQBBénzonitrile
al | adi u an bi s

@d ﬁényFBﬁb%%rﬁ%ﬁﬂon%§e ézd?ﬁeghylxanthene (82 ny) ,

taﬂ% u@bteggyﬁa@nmwneaalbalﬁséﬁmm ERRG$ 3na 4 e

t|tIe compound
bls(dlphenylphosphlno) -9,9-dimethylxanthene (399 mg), and in the

same manner as in Reference Example 3, the title compound was
obtained as a colorless solid (yield: 1.2 g, 71%).

'H-NMR (CDC13)8:0.12 (6H,s), 0.92-0.93(9H,m), 1.26(3H,d,J=6.3Hz),
2.58-2.80(2H,m), 4.27-4.36(1H,m), 4.50-4.60(1H,m),
7.55(1H,dd,J=8.7,2.1Hz), 7.64(1H,d,J=8.7Hz), 7.81(1H,d,J=2.1Hz).
Reference Example 26

2-chloro-4-[(4S,5S)-4- (tert-butyldimethylsilyloxy)-5-methyl-2-
oxopyrrolidin-1-yl]-3-methylbenzonitrile

;Q——%§—<g—
oﬁd{jjk”w'

N

CN
Using (4S,5S)-4-(tert-butyldimethylsilyloxy)-5-
methylpyrrolidin-2-one (495 mg), 4-bromo-2-chloro-3-
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obtained as a colorless solid (yield: 135 ng, 69% .
IHNWR (CDCl 3 LS(3H S), 1. 40 (3H s ), 1. 46

W@ 3M9/020234 J=6 . 8Hz) , 4 . 61 (IH ¢ : J 6 9HRQT/JP2B08/064500

‘%%)gl’ge‘?zméérﬂ‘?—l %ooozmﬁlz Cé?ﬂi‘}‘ Ca’ﬁé‘? cg Eég\ﬁgf e

thris( (dibenzylideneacetone)dipalladium(0) (99 mg) and 4, 5-
4- am no- 2- net hoxybenzom trile2-Methoxy-4-nit r obenzoni t

kig @iphepydrhospRing)o? p%ﬂél@?t’(lyl%@“'gh%n%ﬂ@%@@ben@%@ in the

éé?neeﬁ'r%%@gh: %;591'1@ 3:% @Q0% gpé@t e@n&“:qrtq%hlcgﬁlbgund was

aci d was a ropw s room tenperature.

difi= imedc Bsoa m)l«bmﬂreessvmlsdl (yedlat F@omd,er@énat ure
utralized with sodium q%dr ogen car bonat e

for 3 h
LoD B0 nF o1 CEHE Moot it B2 (et oatl 4t g, 955. 3112)

wesied, W) { hosas uriated Janiene, 2diied, overy @m)yel, 04s$6.8, 5. 1Hz) ,
magnesi um sul f at e, and concentrated under reduced

%}r%’éf‘uﬁ@ 1#h8) r ebi4find b 1gumi £ i @d0biLIidid8 -ddk)

;0 aphy, and the obtained solid was
%(qg‘ W't hgﬁie@%):]e to give the title conpound as a

Rea'ﬁbﬂ@mmmaﬂnpm(m eld: 3.05 g, 73% . 1H NWR

3 .86 2H, br
S5 Dot it SR R LRt
leﬂ%OL%HZ.)-thr&?iﬁérﬁﬂﬁ%t@(a”p' e 8

- i odo- 2- nethoxybenzonitrile To a suspensi on of copper
|od|d@ (488 in acetonltrlle (50 m.) was added

but ni rltoe .61 nL) at roomtenperature, a
@tlo of methoxybenzonltrlle(S 00 g) in
acetonFt A | (SQ)rrL was added dropwi se thereto at 65C
and, after the_conpletion of the dropw se additio

the mbRGFBURS [ f Lr kN - doRPe BRA hearbamate The2l o) and

d1@aat 'b‘iBmHH%EHE@r&@:%ﬁ@%e%Bola&Pev@é@e PLdiddved in THF (65
thi'osul fate solution, and the m Xture was

mL), and the solution was added dropwise to a suspension of zinc
powder (25.1 g) in THF (14 mL) at room temperature over 30 min.
The suspension was heated under reflux for 30 min and cooled to
0°C. A 1 mol/L aqueous hydrochloric acid solution (200 mL) was
added, and the mixture was extracted with ethyl acetate (100 mL).
The extracted organic layer was washed with water (100 mL) and
saturated brine (100 mL), dried over anhydrous magnesium sulfate,
and concentrated under reduced pressure. The residue was
purified by silica gel column chromatography (eluent: ethyl
acetate/hexane =1/10—53/10) to give the title compound as a
pale-yellow oil (yield: 5.45 g, 44%).

'H-NMR (CDC13)8:1.33(3H,d, J=7.2Hz), 1.36(3H,t,J=7.1Hz), 1.44(9H,s),
3.83-4.07(2H,m), 4.35(2H,q,J=7.1Hz), 4.80(1lH,brs).

Reference Example 28

(4R, 5S8)-3,3-difluoro-4-hydroxy-5-methylpyrrolidin-2-one
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extracted with ethyl acetate. The extract was washed
Wi th saturated brine, dried over anhydrous magnesi um

waopaee34 and concentrated under reduced pressRCEIP206B2064500

Chr ombtBLagRy (ah R MPSPABH ko PP Lk Red iPPRY 2 2-

diﬂlmbomyhheébe;seﬁ&rwt\ée (5hest &1 1L RWIGedSiaA a 4 mol/L
yell ow solid ( |eId 2.56 g , 499 . 1H NWVR(CDO . 3)d 3

S@s’lt(l@H (390 ml) 2of ydregen=ghleride/ethydzaceHaty, and the
[ ( I . cRetere
%}nl%ee%gzs%%{: e.g%l( %ﬂ*ro%g\ t%mggrz}t neetﬁ _12’5 ﬁ];c PRE
Yeagitdxopygpi ot i din mdyl@onkxenzoatedllhméjsiﬁegiuced pressure, THF

ey ARG ot ST S Y PBhGS ( S50 My Wergspelpd thereto,

SR RoRahextdrdlyds Jheatled %nﬂgkbﬁgﬁkﬁi(kﬁie@cﬁkonefhe reaction
di pal I adi um( O (227 ng) and 4,5- bis

S(@%ﬁ@ﬁymﬁoggmmrat@d gndenermmw@uqrzsandgyater 50
n?pd v}ag SQSeé s:ﬁ%e' n ?ﬁé%g{ﬁ% Exw%r;pl %tgactég with

t1'e conpoun mas obtained as ess so

dqhyﬂ dce830e gyl 0CHAR5). ahH—bhﬁ&[IX&eﬁEte[EHE&E/QSKUOBmDX3)
40( 3H, Sl 1 .46, (3H d, J=6. % 3.97(3H, S&

teositegt y26, ‘élﬁz%d v, gEhyRFps dadzieg i 53 frig)and

éédgyﬂtﬁa@edJuﬁdéftﬁedudéd 9§e§5ﬁtéh Jite -deddiHue was washed

Ref erence Exanple 10 4-iodo-2- (trifluoronethyl)
w;@lnz@lmltspplrepwtlwglmptpegwedthl@ 1(16tlle¢ gpmpound as a white

ofefrl 3&1 8”{'3‘) bqédf 4£2,M) and 4-anino-2-

romsthyl nzonltrlle(5 00 g) , and in the

1$13NERI(@ID§$@’CD§§8|1H oRgRer, anges E4<}ﬂi15p| 8.86-3t B8 (Lhfhe, 4.10-
ound was obt ai ned as ag IIowsolld (yield:

14, m) 5564 12 (H AR =0cBER (71H DE)IH d, J=8
I(Rl ﬁﬂ%é.)3480,3§§0,(iﬂ1,q%98\:]1m&. 1, 1. I1H) , 8. 14

mp:139-142°C.
Reference Example 29
Ethyl 4-{[ (benzyloxy)carbonyl]amino}-2,2,5-trimethyl-3-

oxohexanoate

CbzHN CO,Et

To a solution of N-[(benzyloxy)carbonyl]-L-valine (25.0 g)
in dry THF (100 mL) was added 1,1’-carbonylbis-1H-imidazole
(19.4 g) at 0°C in small portions, and the mixture was stirred at
room temperature overnight (solution 1). To a solution of
diisopropylamine (30.2 g) in dry THF (330 mL) was added dropwise
a 1.6 mol/L n-butyllithium-hexane solution (186.5 mL) under an
argon atmosphere at -78°C and the mixture was stirred for 30 min,
and a solution of ethyl acetate (29.2 mL) in dry THF (100 mL)
was added dropwise thereto. The mixture was stirred at -78°C for
30 min and solution 1 was added dropwise and, after the

completion of the dropwise addition, the mixture was further

84



Ref erence Exanple 112- (trifluoronethyl) -4- (3,3,
5-trinmethyl -2, 4-dioxopyrrolidin-lyl) benzonitrile

Wa2i0n920234 odo- 2- (trifl uor onmet hyl ) benzoni t ri | BCT/9RH08/064500

10

15

20

25

30

gg{:‘e%%%mtcﬂg og:Et(?_ 1 ;ergletl:gqlz P%ec12 (%Sdlmgr)]ewggsaddeg to the
t&hdenzy iigeneagesndedhdipatd ad WisOvatddd 78) réffl temperature.
5-bis (dlphenylphohghlno) -9, 9-di net hyl xant hene (28

Wafyer vasd adeephand akbe naFair e dids eREraFEnd ev EXargiihy 13 acetate.

I id
T e
madir)siumd sG8 &t g, ankd-GeBident rate86ufddt, dodut=8 pfes&ure. The
8 .7 I H,
%%Qne%éﬁéﬁéﬁé Wﬁéﬂ‘bqleﬁff%%’ 57 cﬁue@ 3
cﬁ&dﬂéﬂ@@faﬁhy &efuéﬁé”“ﬂ@ﬂéﬂ%nghpllX&%té%%a%ﬁﬁhﬁ§ilf5 to give
g br ond- | uor obenzoni tri
Qy¥&4-ﬁduh@ﬂhylﬁgwkqﬂﬁhﬂnyéigmlnobr5wmﬁ¥h¥¥}3n9xohexanoate as

b t
%d§]§ﬁg%%%d§gga %one) |paPVadluhtcim?f%fOluflon (150 mL) of
dtiorl g [(Dephghyx phoamitngd)] am@no - sHmetHiyll-Baakbasrancate

05 and in the sane manner as in Reference
E122ar9p'53 4h aFREORS (1F % S EnBORASS DB TP ea (10-3 g) and

L Qdtespesohid ﬁﬂ}fﬂé¥d.%%é ﬁgxtﬁgéewas]ré¥¥ﬁ§@dsbve§nlght
50 (3H, d ,J=7 .COH) .54 (I'H, q,J=T.

Aﬁ§§r7a14§wggg|h@ roqmﬁ&gmgaggtgxaanQter was added and the
rﬁf’ 'u%:Qel %rag é g‘faécl}é/ d|v51 (h3 et% 1 a& rret hlehe extract was

|oxopyrr0|d|n en20|tr|

wastiddDwat4- saﬂ@rétéanﬂnﬂdmenammearbbéx(ﬁhdﬁ%sn@h.sulfate, and
s nt hesi zed from 4- am no- 2- chl or o- 3- et hyl benzonitrile

FHETSARE HRERDIr 2GS REFEFEREe E&%ﬁnﬂh?%?nedSrSSSdue was

purlfled by silica gel column chromatography (eluent: hexane-
ethyl acetate=50:1—-1:1) to give the title compound as a
colorless oil (yield: 7.35 g, 56%).

'H-NMR (CDC13)8:0.78 (3H,d, J=6.8Hz), 0.96(3H,d, J=6.8Hz),
1.22(3H,t,J=7.1Hz), 1.41(3H,s), 1.43(3H,s), 2.09-2.22(1H,m),
4.04-4.22(2H,m), 4.66(1H,dd,J=9.8,4.0Hz), 5.07-5.23(3H,m), 7.30-
7.39(5H,m) .

Reference Example 30

5-isopropyl-3, 3-dimethylpyrrolidine-2, 4-dione
0]

O™ N
H
To a solution of ethyl 4-{[(benzyloxy)carbonyl]lamino}-
2,2,5-trimethyl-3-oxohexanoate (7.2 g) in methanol (80 mL) was
added 10% palladium carbon (containing 50% water, 3.0 g), and
the mixture was stirred under a hydrogen atmosphere overnight.
The reaction mixture was filtered, and the filtrate was

concentrated under reduced pressure. The obtained solid was
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trimethyl pyrrolidine-2,4-dione (350 ng) , cesium
carbonate (1.21 g ) , tris (dibenzylideneacetone)
waelrpakrest un(O) (227 ng) and 4,5- bis PCT/JP2008/064500

S B BRR o @ vas tPR RF LY extiP tanprasato s

gdltllde (Gaepayngd. gasy obteaned as a coI orI ess solid
Lyield: 46 ng, 6% . 1H—NI\/R (ChA 3)d : 1. 30 (3H,d,

lJi-EMBK-@PCh )$:0380 (BH,drdsp - BHL) A0L3PHE $PH, . B 3H=IZQ), 1.21(3H,s),

425,500 Ay 2 Bl 9 Ay B! b e

Rbﬁhnmk:leyEpympbémﬂl ne-2, 4- d| one Using ethyl 4-{

car bon 3- oxohe noate, and. n
e s Tl L Bt - R P SRR e 2ok o ol A-1-
HefrrebeetExagple 5, the title conpound was obt ai ned
as a colorless solid. 1HNWR(CDO 3)d:0.97(3H,t,

=7.51@) , 1.23(3H,s), 1.26(3H,s), 1.63- 1.94(2H m, 3
H dd, J=6. 6 , 5 .IHz) , 6 .28 (IH brs)
Exanpl e 15 2-chloro-4- (5-ethyl -

4- briQno- 2- chl or obenzonitrile (219 ny) , 5-ethyl-3, 3-
di yl pyrrolidine-2, 4-dione (120 ing), cesium

ca te (378 ng) , tr| s (di benzyli deneacet one)

di p Ia(‘ﬁun(O) (71 mg) and 4,5- bis

(di ym!enyl phosphi no) -9, 9-di et hyl xanthene (89 ng) ,

and I% n%buﬁggﬁgg%§6r3a% 8QmR%£§£%X%?§f?g¥@%o?|g 1éne (400

title CO ai'ne ress s

rﬁMleMdbrbﬁa BEChIﬁiﬁb§22bg%F$EQéEIE%%g%? )Qesiuﬁ carbonate
S S
11 @f( |g+>+ rr;trli @zﬂléﬁﬂeaﬁ?&on@ Genai Laggum(f) (236 mg) and

475ﬂﬁASqugheﬂygpﬁ5§%HEH€» 9,9- dZﬁ%é%ﬁéﬂéﬁthené Etg)mg ,/ and in

Ref er ence
the same manner as in Reference Example 3, the title compound

was obtained as colorless crystals (yield: 343 mg, 48%).

'H-NMR (CDC13) 8:0.79(3H,d, J=7.0Hz), 1.21(3H,d,J=7.2Hz), 1.32(3H,s),
1.33(3H,s), 2.09-2.24(1H,m), 4.51(1H,d,J=3.2Hz), 7.46-7.51(1H,m),
7.70-7.75(1H,m), 7.78-7.81(1H,m).

mp:116-117°C.

Reference Example 32

Ethyl 4-{[ (benzyloxy)carbonyl]amino}-2,2,6~-trimethyl-3-

oxoheptanoate

CbzHN CO2Et
@)

Using N-[ (benzyloxy)carbonyl]-L-leucine, and in the same
manner as in Reference Example 29, the title compound was
obtained as a colorless oil .

'H-NMR (CDC13) 8:0.91 (3H,d, J=6.8Hz), 0.96(3H,d,J=6.6Hz),
1.22(3H,t,J=7.2Hz), 1.26-1.38(2H,m), 1.41(3H,s), 1.43(3H,s),
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4- (5-ethyl-3, 3-dinmethyl-2, 4-dioxopyrrolidin-I-yl)
-2- met hoxybenzonitrile Using
wWa200062022+4 net hoxybenzonitrile (459 ng) , 5-et hpCEIR2808/064500

S 8 052 AGans (201 1B e SESSP 3. 7,
51J¢1a45 agi(BAL &) , (1488-mm)428md, 4) 5- bis

gdiphenylghosphln -9, 9-dinethy|xanthene (186 ng) ,
LeRCehexaiRte ner as in Reference Exanple 3 , the

(T R i s T U Cor SR A

(3H,t Q=7. 5Hz) , 1.34(3H,s), 1.36(3H,s), 1.79-
1. H, 1.97-2.13(IH, m , 3.97(3Hs), 4 .63-4 .68
n /6:90(1 H dd, J=8.5,1.9Hz), 7 .57-7 .62 (2H m

. Rdr-}f erence Exanpl e 174 (5-ethyl -3, 3-dinethyl-
4- di oxopyrrolidin-| E - 2- .
(trif [Usdngnethyl) beh &ﬁqwhoetywanl@owlbﬁ@@} -2,2,6-

G, P ained G- 0Pghe ot Eh@haer as in

RﬁﬁdnenaEeEgaﬁﬁlemﬁon thd sitdebeomydurdeneaceboaehed as a

d .l ad O b
IQ%H@%?:%E&%% ]‘ng qdﬂne?ﬁ?)&inthene (186 mg)
10 1ﬁﬂ§Mklﬂc15@P 336‘99%?6@9{ J’ﬂ% z?efff %ﬁanﬂ' %6%3&“5 1.34-

e conpoun was obtalne as a

](y54e(llébm2981n@7 533 ( 2H,1£HHNWR0(CD¢]®,dT"908 7376(18H,
1.36(3H,s), 1.38(3H,s), 1.77- 1.93(IH m,

6%?@2@%55 UiHm f 4 .71 (IH dd, J=6. 1,2 .7Hz) .

Ref@repkl, E”Rdmple&®B 4, 1.9Hz) , 7 .91 (I H d, J=8 .4Hz) |,

8 .08 (IH, d ,J=I. 9Hz Reference Exanpl e 18

%Tqﬁ%o6§—4115(55%hqﬁﬁljg 33dﬂmﬁﬁ?ﬁ§T22ﬁ dfg%opyrrolldln 1-

15 V) Beosenyeeoibdin-1-yl) -3- methyl benzonitrile A
solutlon of 2-chl oro-4-iodo- 3-net hyl benzonitrile (983

-

N

Cl
CN

Using 5-isobutyl-3,3-dimethylpyrrolidine-2,4-dione (500
mg), 4-bromo-2-chlorobenzonitrile (709 mg), cesium carbonate
(1.33 g), tris(dibenzylideneacetone)dipalladium(0) (125 mg) and
20 4,5-bis(diphenylphosphino) -9, 9-dimethylxanthene (237 mg), and in
the same manner as in Reference Example 3, the title compound
was obtained as a colorless oil (yield: 744 mg, 86%).
'H-NMR (CDC13)8:0.85(3H,d, J=6.6Hz), 0.96(3H,d,J=6.4Hz), 1.33(3H,s),
1.40(3H,s), 1.58-1.91(3H,m), 4.54-4.60(1H,m),
25 7.53(1H,dd,J=8.6,2.1Hz), 7.72(1H,d,J=8.6Hz), 7.84(1H,d,J=2.1Hz).
Reference Example 35

3,3-diethyl-5-methylpyrrolidine-2, 4-dione
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ng) , 5-ethyl-3, 3-dinmethyl pyrrolidine-2, 4-dione (550

ng) , cesiumcarbonate (1.73 g ) , tris
w@ cioberzgd | deneacet one) di pal | adi un('O) (325 nygiCHMRLOEB/064500
-bi s (di phenyl phosphi no) -9, 9-di net hyl xant hene (615
i n li oxane was reacted in a mcrowave reactor at
1 C#or 5 hr. Water was added to the reaction
and the m xture was extracted with ethyl

~The extract was washed wth saturated brine,

drieﬁ over anhydrous magnesi unsul fate, and
concentrated under reduced pressure. The residue was
puri f iTed abssvlstiq')r@zp@@tm/dl ém [dbeoapt agr) axahyooaydi]amlno} ~-3-
recr tallli om THF/ hexane t ve the titl
i einieatE e b MaCaEiRng [P o) S apbaTagrassiun
dHdWREEDCh . 83) & aﬂld78.:o@oe9,5aﬁ3|'|(ﬁ)45 ni‘L S3bnd tA mixture was
(6H m 1.49-1. 95 (2HmM , 2. 32(&43)
rz?fﬂslefds?(fﬁmwht 7. fEﬁtPrBQl@PMln% 0 7rocgp temperatugeg

f e
DATERaNT] AP Rt S P ety Yaadkinand SNETHE Nere addea,
anda t9el mtikonre Wa&nﬂ@ﬂlu&e@ Eotbéndqyoxywkearbmmyw1ng to room

- 3- oxopent anoat

SRR RSP OO P L RS aagt s DoF i Gh o B Faged with
dfhyla alce®l€e, arkk the ikt a8 WAShad IWited sdthrhP8M brine,
tenperature for 1 7 hr. Saturated aqueous anmoni um
Fmiest icversoRaRe DM ldaded Bnd eprcetatioon uniirt ureduced
SHULIe M X! & K (LG HAd %@H}yleda%. L8181 NG

extract was was saturated

coThyth ehgoMBpeesiphy Swiliahe: BBdatOneanitlr atedatader:153:2)
r educed ue was purified b_y silica

Th
Y1998 & SRV LNt oﬁ%&%%ﬁ%%ﬁ@?ﬁ’@%yﬁ?é%}?ér& Ryfiethyl-3-
@&g@&anégéé 4¢3 dol%zq@ég em@ méfdcqg@qu%h §38) 2_ o a

colorless solid (y|e 749 H N
©@lutdonjed. eyl 4-1{1 PEHIYAQXyloaernyllgﬂago} -2,2- dlethyl 3-

oxopentancate (1.91 g) in methanol (15 mL) was added 10%

palladium carbon (containing 50% water, 1.0 g), and the mixture
was stirred under a hydrogen atmosphere overnight. The reaction
mixture was filtered, and the filtrate was concentrated under
reduced pressure to give the title compound as a colorless solid
(yield: 920 mg, 99%).

'H-NMR (CDC13)8:0.80(3H,t, J=7.5Hz), 0.86(3H,t,J=7.6Hz),
1.34(3H,d,J=6.8Hz), 1.68-1.80(4H,m), 3.88(1H,q,J=7.0Hz),
6.23(1H,brs).

Reference Example 36

2-chloro-4-(3,3-diethyl-5-methyl-2, 4-dioxopyrrolidin-1-

yl)benzonitrile
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3.64(IHmM, 3 .76-4 .2 4 (3H M , 4 .85-5. 3 3 (3H M
, 1 .22-7 .42 (5H, M . Reference Exanple 2 0 ethyl 4-

W@ 20090yl oxy) carbonyl] am no} -2, 2-di net hRCF/BR2008/064500

ertbutyl di met hyl silyl oxy) pentanoate T o a sol ution

ephyl 4 - { [ (benzyl oxy) carbonyl] amno }-2, 2 -

yl - 3- hydr oxypent anoate (5.7 g ) and 2 ,

utidine (2 .2 7 nL)in THF (80 itiL) was added under

@cencoot i ng tertbutyldlnethyIS|Iy

trifil uoromet hanesul fonate (3.44 nL) and, after warm ng

pom t enperature, the mxture was stirred for 17

hr he. reaction m xture was added t o water, and the

mi xtjur €“was extracted with et hyl acetate. The extract

was“Nashed with saturated brine, dried over anhydrous
nmagnesjsimgs gl, @aafetwpmﬁm?%@glwg% zreﬂlaﬁ%ehe (150 mg),
ressure. The residue was puri y silica gel

‘@hﬁbﬂfﬁf@@ft?fawylt(réilﬁer{t230h@ﬁhneﬁéﬁhlym carbonate (433 mg),

a
SR B Bendt At dndr et Bt g O (OMRRRE Beflade 5
bxk ‘dl ph@3yDpROsHitth av)- a,gadlﬁStﬁyliﬁhﬁﬁﬁﬁdﬂ 76 .66)1.8%d in
12H£? 3.73-4.19(4H m , 4 .55-5.
o6 e4Ta{‘8?‘|r nys . ere”feéﬁeéﬁeée E%"f\‘ﬁﬂﬂee 23r1 t(h@R§ltéSR§°mP°und
waks o@t%&heéua¥|é’ér@ﬁl®és€'cr¥lseéY% ($iehd 2101 mg, 37%).
trlnethylpyrrolldln 2-one o a solution o f éthyl 4-{
'H- UMEmembxﬁ)OcalfmwﬁﬂQGHmm noL- 20 (2H,d di=ietdid)-, 31.77-
(t [ pen t 7
1 and g !ri[r% &%éd @%()%?pg d’cﬁdrﬁ(‘%aiBr %69 EHZP
X.mmau al, 098561%)/\4at"er84 AEQdpg¥2, 1Bad. t he m xture was
stirred at roomtenperature for 3 h r under a hydrogen
Iﬁ%ﬁﬁ%éh@ﬁe5d%d filtered. The filtrate was concentrated

ng@yén%%dgggg pée§§ure and the residue was di ssol ved
i n et hanol % A 20% solution (4 m) o f sodium

Ethyl (4S)- 4 {[(benzyloxy)carbonyl]amlno} -5-tert-butoxy-3-

oxopentanoate

CszNJ;‘AcozEt

0O

To a solution of N—[(benzyloxy)carbonyl]—o—(tert—butyl)—L—
serine (25.0 g) in dry THF (100 mL) was added 1,1’-carbonylbis-
l1H-imidazole (16.5 g) at 0°C by small portions, and the mixture
was stirred at room temperature overnight (solution 1). To é
solution of diisopropylamine (25.7 g) in dry THF (330 mL) was
added dropwise a 1.6 mol/L n-butyllithium-hexane solution (158.7
mL) under an argon atmosphere at -78°C. The mixture was stirred
at -78°C for 30 min, and a solution of ethyl acetate (24.8 mL) in
dry THF (100 mL) was added dropwise. After the completion of
the dropwise addition, the mixture was stirred for 30 min, and

solution 1 was added dropwise. The mixture was stirred at -78°C
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30

et hoxi de- et hanol was added thereto, and the m xture
was refluxed for 2 hr. Water was added t o the

WO 2aen2sd m xt ure, and t he m xture was extr actRCT/I#2008/064500

AL RSB ot SR Vet e Bl

Im&aﬁjaat r ah@ded nﬁ@fmirajdlﬂ‘&dro@me@émp@ragm I egitde wh8Sadded and
purl fied by silica gel colum chromatography (el uent:

éWHﬁQHFﬁyWaﬁc%¥%ﬁ%9¥ﬁﬁIWlth1P2¥Yl Ifiate - t h&hei egeract was
nA4%.and. (4
(tert utyﬁd%ﬁ%gﬁag 6%%%?, é%ééa o&efﬁﬁaéﬂggﬁum sulfate, and

c;cﬁﬂrctantrmttbyil pydeol Jr@tiiuceZi cmes(swrel d: TIS8 g, in2d%residue was

Qo SbUE G eIt (GHioRp) Chaogatosraphy (eluent: hexane-

éﬂﬂmta%ltﬁ%ér-gblﬁ-'—ﬁ agogg é%rbé\"\@lés ?@@1@ domBoufd 461

Qo ylzgsd odie (pHeld 319§193 623)¢IH, m), 3 .55 (IH, d

42 4 4
[ ie%%y?fimw) 33, % 1. 1059, Fas-3.6303m,m),
3r85n(ﬂtm;dldwﬁ9ols;3h 412,01 1BH|2MNa(®EI:|1H&) ,04(.38~4) 55 (1H,m) ,
.08(3H, 9H, S 12(3H, S 3H, s),
Qlfs(%éiﬁs? 5=292£|§')d J*)37 66‘@3 (78%0'(?140%}5 (>4 oo%| H, d,
Rete e ExBmPfe 6348 (IH M . Reference Exanple 22
rac-2-chl oro-4- [(4R, 5S) -4-
Rherlt Apdtlybanael oxy lsidndamnl) amgng} -B=tert-butoxy-2, 2-dimethyl-

riyethyl-2-oxopyrrolidin-1-yl] benzonitrile Using
%H@e@éﬁygagé (tert-butyl di nethylsilyloxy) -3,3, 5-
trimethy| pyrrolidin-2-one (105.9 ng) , 4-brono-2-

chl orobepzonitrile (89 ng) , cesium carbonate (200 ng)
, tris i benzyl i deneacet one) di pal | adi um(O) (20 rTg)

and 4, 5-" bis (di phenyl phosphi no) -9,
9- di met hyl\xant hene (25 ng) , and in the
CbzHN CO2Et

O

To a solution of ethyl (4S)-4-
{[(benzyloxy)carbonyl]amino}—5?tert—butoxy—3—oxopentanoate (9.0
g) in acetone (120 mL) were added potassium carbonate (6.81 g)
and iodomethane (4.6 mL), and the mixture was refluxed overnight.
After allowing to room temperature, water was added and the
mixture was extracted with ethyl acetate. The extract was
washed with saturated brine, dried over magnesium sulfate, and
concentrated under reduced pressure. The obtained residue was
purified by silica gel column chromatography (eluent: hexane-
ethyl acetate=50:1—>1:1) to give the title compound as a
colorless oil (yield: 8.83 g, 91%).

'H-NMR (CDC13)8:1.11(9H,s), 1.20(3H,t,J=7.1Hz), 1.39(3H,s),
1.40(3H,s), 3.46(1H,dd,J=8.8,5.1Hz), 3.71(1H,dd,J=8.8,3.7Hz),
3.98-4.18(2H,m), 4.71-4.81(1H,m), 5.10(2H,s), 5.42(1H,d,J=9.1Hz),
7.28-7.39(5H,m).

Reference Example 39
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same manner as in Reference Exanple 3 , the title
conpound was obtained as a colorless solid (yield: 121
wWOorenoopzzg4 . 1H NVR(CDCAl 3) O 0.13-0. 16 (6H, m) PCT/JP2008/064500

2 28 3 H..d,

% é:e(fglz )cb§ 1%43%:_)' 59 C? %jmgg:}sx%;f ro zé%ﬁ |2| t4 -dione
J=6. 1ktt) 7 .39 (IH, dd, J=8 .7 ,2 .IHz) , 7 .59-7 .71
(24| m 7 Ref er ence Exanple 23 rac-2-ch|oro-4- [ (4R

5R) (tentAbutyl di et hyl silyl oxy) -3,3, 5-
] “oxPpyrrolidin-1-yl] benzonitrileUsing
4RSN 5RS) -4-\(tert-butyldinethylsilyloxy) -3,3, 5-
trlnéthylpyrrolldln 2-one (380 ng) , 4- bronD-

2-chi g0l tril bonat e (722
S Yo R BB aRb A % rtedc o 4 BSRT R AT ey BBLno) -5
ﬂ@t)t bafexgr2; 2-0d Sndtd ggh@n}ékgpgﬁﬁgﬁé@ee &.7 g) in methanol

9- di et hy xant hene ( , and in the sane manner as

5 (IPO0RELer ¥AE ea eyl (& ﬁﬁéumuﬁaéb@@nﬁﬁuﬁalwagg 50% water,

PR eI p—

atmbbphérQZ(6Th¢0reabtm&n(&deurdﬂﬁasﬁﬁtDtered 28d(thé fhiltrate

= 4.25- 4.37(JH ), 7 .55-7 .68
a5y oD 5 Tnsigs) TERERR BRESS Bampi b aGiedgolid as
wefsheldt @R thbrE YA ned kel kMbOXYYle compound as colorless
-5-net hyl pyrrolidin-2-one A solution of (4S, 59

10 crysppdsoxyislaetiwdlownr §l#di-n-2-one (3.0 g ) in THF

TR RRe PP rEr R Ty Ay Bhet heetivPdnate te. 6

3led (& &) added7 +herztiel, ang, 6adt eI yigrsyi.ng to room
tenperature, the nixture was stirred at room

3%§ﬁ&§P5?uF§a@Q%eI%)hr Water was added to the reaction
JUPQJQE%rtaBQté dinyrs, @ﬁélﬁéﬁﬁﬁﬁﬁﬁuhJMﬂdioﬁ&?¥blldln 1-y1]-

acet at e. ract was washed with 'saturated brine,
15 thhé@r@benzgmhyﬁkbMS sodi um sul fate, and concentrated
under
O
ig\/o
SN
Cl
CN

Using 5-(tert-butoxymethyl)-3,3-dimethylpyrrolidine-2, 4-
dione (1.20 g), 4-bromo-2-chlorobenzonitrile (1.46 g), cesium
carbonate (2.75 g), tris(dibenzylideneacetone)dipalladium(0)

20 (258 mg) and 4,5-bis(diphenylphosphino) -9, 9-dimethylxanthene
(488 mg), and in the same manner as in Reference Example 3, the

title compound was obtained as colorless crystals (yield: 1.59 g,

'H-NMR (CDC13)8:0.98 (9H,s), 1.32(3H,s), 1.37(3H,s),

25 3.55(1H,dd,J=9.7,2.5Hz), 3.76(1H,dd,J=9.7,1.8Hz), 4.55-
4.58(1H,m), 7.56(1H,dd,J=8.5,2.0Hz), 7.71(1H,d,J=8.5Hz),
7.84(1H,d,J=2.0Hz).
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reduced pressure. The residue was purified by silica
gel colum chromat ography (el uent: hexane/ et hyl

wae@wvaresp/ | - >l /2) to give the title conpoundPGEIR2008/064500

coI rl??% solid (yield: 4.54 g, 76%.1HNVR(CDA 3) O
. , 0.90 (9H,s), 1.17 (3H,d,J:6. 3Hz)
géﬁ%}@haedgxaﬂpﬂé 4B ,4 .2Hz) , .52 (I'H, dd, J=16. 5
Hz) , 3.70- 3. 80 IH m 37 4. 45 IHlﬂ

%o@@em Bry 5- ReydrenEe ey aamiseBz@umetémla 4ztdlp{<asyrrolldln—

5 tyl di met hyl silyl oxy) -5-nethyl -

]o§h6§§Pégﬁ ££l%yyl] benzonitrile Using (4S, 5S) -4-

(tert-lytyl di methylsilyl oxy) -5-

yrrolidin-2-one (1.06 g ) ,

orobenzonitrile (1.0 g), cesium carbonate

tris (di benzylideneacetone) dipall adi unm O

(210Nng) and 4,5- bis (diphenyl phosphino) -9,

9- di_met hyl xant hene (399 ng) , and in the sane nmanner

Ref erence Exanple 3 , the title conmpound was

gd as a colorless solid (yield: 1.2 g, 71% .

THNPR(COT 3) O.12 (6H, s ) , 0 .92-0. 93 (9H M ,
&EH,d, J=6. 3Hz) , 2.58-2.80(2H, M, 4 .27-4 .36

), 4.50-4. 60 (IH, m), 7.55(IH, dd,

J=8. 118 |4H4)s (cdrBoiddyinedFid1) Zh73- dlﬂet&l_,,l@w -

d, J=2 . Ref erence Exanpl e 26 2-chl or o- 4- [ (4S,

Oasyop&!rreﬂedt-nblmsﬂl]mZW@hﬁyrgbelyz@xer—l@ n@ORygp-was added

rrolld -1- h onitrile Usin
&&%Ero?FS Hﬂ¥v%&ﬁ§egE; é# @Qéxﬁfd %Le mlxt&Eé wads stirred
ame&bphpyempérammrézﬂmmel(ﬁ95 NDhe ,reaction mixture was cooled
4- br ono- 2- chl or o- 3- net hyl benzonitrile (500 no)

téé@l9n1%%ﬁkﬂﬁﬂﬂﬁ§191395wﬁt§ sayraged sodium hydrogen carbonate

s(oq'ul%%BﬁW ' ﬁ§£‘<§§%€és°%%h@ﬁp€b| é‘ﬁé Ul Lt 130 w9k u2Bd émé the
bi's (di phenyl phosphi no) -9, 9-di et hyl xant hene (12

mgt)tureawdm Xt hrctathwithnathy hsatet Ref.er dhee eEkaapt ewass
IR WA LRSS FPIPAUDE H1R80PLR 8L A BriYlL8 RagRlL

sulfate, and concentrated under reduced pressure. The residue

was purified by silica gel column chromatography (eluent:

hexane-ethyl acetate=4:1—-51:4), and recrystallized from hexane-
ethyl acetate to give the title compound as colorless crystals
(yield: 655 mg, 87%).

'H-NMR (CDC13)8:1.35(3H,s), 1.39(3H,s), 1.75(1H,t,J=4.9Hz), 3.84-
3.95(1H,m), 4.06-4.17(1H,m), 4.59(1H,t,J=2.2Hz),
7.57(1H,dd,J=8.5,2.1Hz), 7.73(1H,d,J=8.5Hz), 7.88(1H,d,J=2.1Hz).
mp:150-152°C.

Reference Example 42
2-fluoro-3-methyl-4- (3,3, 5-trimethyl-2, 4-dioxopyrrolidin-1-

yl)benzonitrile
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1H NWR (CDC 3)d: 0.10-0. 13 (6H, m), 0.92 (9H,s), 1.03
(3H,d,J=6. 3Hz) , 2.31(3H,s), 2.49(IHdd, J=16. 8 ,2

WO bdd2p20232 .77 (IH, dd, J=16. 8 , 5 .1Hz) , PCT/JP2008/064500
4. 00 4. 30(IH nm , 4.40-4.55 (IH m)f 7 .07 (IH d

) , 7.55(1Hd, J=8.1Hz) . Reference Exanple

27 | 4- (tert- butoxycarbonyl) amno] -2, 4

@errnyButyl[ (1S) -I-nethyl-2-oxoethyl] carbamate (7.2l
and et hyl bronodifluoroacetate (25.1 g ) were

ed in THF (65 nL) , and the solution was added
ge to a suspension of zinc powder (25.1 g ) in

) at roomtenperature over 30 min. The
suspénsi on was heated under reflux for 30 mn and
cool@ to 00C . A 1 nol/L aqueous hydrochloric acid
solution (200 n.) was added, and the m xture was

ext r a¥Ea8IWRY Br 2Ty netdtutlpyarolndiney2, 4-Heonext(A86t Bd) , 4-
nhC ¢ e nmL

kg%tq%r gt egé%rl ne 1%;1%%)%2%5:1“ e ov%ér%gn%% d)rcggggm carbonate

ﬁa@@egluntsuétddhﬁnzymideueaeatoﬁ@xmhpﬂmmadlmmd0¢ed13o mg) and

sur The si dye S rifie silica I )
s Bt b (ChPRRRY T AA T e dr LB Py Dtined) @4 6ree) + and in
thy ]sgme RAARRr t s GV &kdieechitl Ex&%ﬂ%@l&@ dpedtitle %c)m ound

pal e-yel low oi|l (yield: 5.45 iH—NNR
wgs obgainefdas jelorligs)s CrYStaBS(GSHeJtd J37 mgHz}S

kA T B 2P T S0 ATl )

R-1di (BH, dpe2 45Hy)ir oxy351mebiy ) pyT rd j1di, i, 2=8neRL hy | 7 452
4 4& grt but oxycar bonyl) am no] -2, 4 ,5-trideoxy-2, 2-
20 T4i%Y (GBr Bl L- t hr eo- pentonate (5.45 g ) was di ssol ved in

rerbraRbelesahpid o/ (100 pil) o f hydrogen _
chl oride/ ethyl acetate, and the m xture was stirred at

Ftdor t(éApefat Ufeerfaylokys carbofpk] amino}-5-methoxy-3-

oxopentanoate
O O
O
- O O

15
Using N-[(benzyloxy)carbonyl]-O-methylserine, and in the
same manner as in Reference Example 37, the title compound was
obtained as a colorless oil (yield: 11.1 g, 50%).
'H-NMR (CDC13)8:1.27 (3H,t,J=7.1Hz), 3.33(3H,s), 3.51-3.66(34,m),
20 3.87(1H,dd,J=9.8,3.6Hz), 4.19(2H,q,J=7.1Hz), 4.51-4.63(1H,m),
5.13(2H,s), 5.72(1H,d,J=7.4Hz), 7.29-7.43(5H,m).
Reference Example 44

Ethyl 4-{[(benzyloxy)carbonyl]amino}-5-methoxy-2,2-dimethyl-3-

oxopentanoate
O O\\
©/\O)]\H/l/\”><ﬂ/o\/
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reacti on solution was concentrated under reduced
pressure, THF (200 nmL) and diisopropylethylamne (9.9
WO 2ooRp20284 € added t hereto, and the m xture wasPCEM206B/064500

d f1ux, f Th t t
conceRaPeRtbilct~ ¢ CRFEA LB SLCar oA TR PEBeRRg Y3~

Mesperddadate 0(1NQ 1PSI BoeasIhemNEXEBErE teRS 9e%Dr §Ft 864
wi th et hyl acetate (100m >5) and ethyl acetate/ THF=2/I|
icrvmethane. (Thed et fadt Mvds dRfedn ovtg safleydapRsT as in
[ n 0 r
e B e oy oo Y o B8EEEhea as 2
5 aﬂﬂmmiessooglveyidMﬁtlhm & gonpdnd a s a mhlte pomder
&y % 46% . 1H NVR(CD 3SOCD 3 &
EMR&T—E§13 3%, 451, B5=(- iz ) 1- 40 G351, szw;( AR %)
352192((3|HHs@|, =5 91'#12)dd J&9 8, @ ét{kb br3)es-3.REKBE) m 341002—
3250, 1721, 159 . 2C.” Reference npl
L9 Qtthll) 44. 1714 (85e(r1ﬁymé>xy§ éht%&b.r@/ | Sarfior{dH) dpJ=2.1Hz)
2 Sd Al ?g - oxohexanoate T o a solution o f N - [
(benzylo §y¥ car bonyl] -L- vallne (25.0 g ) in dry THF
10 Heﬂaiembk ma&maddmm 1, 1 '-carbonylbis-IHinmdazole
§@ % &@ in small portions, and the m xture
@edppp at%tlrémﬁ eéwséhztayerwémegw% 4r€dPOBi on 1
. o0 a solution o f diisopropylamne (30.2 g ) in
F (330 nmL.) was added dropwise a 1.6 nol/L
i@ht um hexane sol ution (186.5 nL) under an
sphere at -78C and the m xture was stirred
B O mn, and a solution o f ethyl acetate (29.2
) Hn dry THF (100 nlL) was added dropwi se thereto.

The m xture was stirred at -78C for 3 0 min _and
sol ut iT6n 21 SRASt RIS drdPvPeBZRhaxy LF3EhonHd amino} -5-methoxy-

2,2-dimethyl-3-oxopentanocate (10.2 g) in methanol (100 mL) was

15 added 10% palladium carbon (containing 50% water, 3.1 g), and
the mixture was stirred overnight under a hydrogen atmosphere.
Palladium carbon was filtered off, and the filtrate was
concentrated under reduced pressure. The obtained solid was
washed with hexane to give the title compound as colorless

20 crystals (yield: 4.16 g, 84%).

'H-NMR (CDC13)8:1.23(3H,s), 1.26(3H,s), 3.35(3H,s), 3.52-

3.67(2H,m), 4.12-4.16(1H,m), 6.51(1H,brs).

Reference Example 46

2-chloro-4-[5- (methoxymethyl) -3, 3-dimethyl-2, 4-dioxopyrrolidin-
25 l-yl]lbenzonitrile

O
j_g\/O\
O

N

Cl
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conpletion o f the dropwi se addition, the m xture was
furtherstirred at -78C for 1 hr. Acetic acid (25 nlL)

wokmmeided to the reaction m xture, and the m RETIR20084500

war med. .o rQom t enper at yre. er,,was added and the ,
3t 5 s BT BRURETHTAY) sty T A SEET AL Y v JE PRy A-dione
warn washed-pBrbho SAtiH1RBeRLbACE r 1 d el QElg) TBgRES{HM

sul fate, and concentrated under reduced pressure. The

Guenaég (ésPaue) mdsripuidibeady bydeneaeatqpel) diphdhadium (0)

t,0 phye( : - acet at.e=50: - 1->1.
I R a Y o P BB M S ety dattene
1355 met hy knd- dixottex aszoet @aasea &9l 0f |FEsRereince( gkehfle 3, the
24.0 , 75%. To a solutjon (150 nL) of ethyl 4- { [
(3, OBRG PRV BE P 2 Hifh 65) SOIRBLAYF - SrERoHeK ahoglg: 219 mg,
1723.0 g ) in acetone were added potassi um carbonate
(10.3 g ) and iodonethane (7.0 nL) , and the m xture
"HaSMR ¢EDUKS 6 : dvEB (BIgHe)., ALBEH3H} &b HRl BH,Em

LA Kb ol 1P edthr . 3000 A e RR (s

extract el wi cetate

Mistch 1siatioas esHby j e, 72011Hed, o¥8r 3magnesigasnisykh at e,
and concentrated under reduced pressure. The obtai ned
s d838°Geas purified by silica gel colum

KIHQRRE-ROEARNY1 & edpent . hexaneet hyl acetate=50:1->l:1)
to give the title conpound as a colorless oil (yield:

Bengylg (255884 ~31hyNVRYCREhe Bhyl By 780 (i3H e - 13<érBeikylate
0 .96 (3H,d, J=6048Hz) , 1.22 (3Ht,J=7. |Hz),
1.41(3H,s), 1.43(3H,s), 2 .09-2. 22 (IH m),
4.04-4.22(2H m\ 4 .66 (IH dd, J=9. 8 ,4 .O#) , 5
.07-5. 23 (@H mp..,, 7.30- 7.39(5H m . Reference
Exanpl e 30 5%-Sopropyl -3, 3-dinethyl pyrrolidine-2,
4-dione To a jsolution of ethyl 4-{ [(benzyl oxy)

arho am - 2,2,5-trimethyl -3-oxohexanoate (7.2
n nmethanol0(80 nL) was

" To a suspension of (4S,5S)-4-hydroxy-5-methylpyrrolidin-2-
one (10.45 g) in dry THF (418 mL) was added dropwise Red-Al
(104.9 g: 363 mmol: 70% toluene solution) under ice-cooling and
a nitrogen stream. The mixture was stirred at room temperature
for 20 min, and further refluxed for 3 hr. The reaction mixture
was ice-cooled again, and sodium carbonate decahydrate (41.6 g)
was added under a nitrogen stream. The mixture was stirred at
room temperature overnight, insoluble materials were filtered
through celite and washed with THF. The filtrate and washing
were combined and concentrated under reduced pressure to give
(25,3S) -3-hydroxy-2-methylpyrrolidine. Without further
purification, this compound was diluted with DMSO to give 0.9
mol/L-DMSO solution. A solution (170 mL) of (2S,3S)-3-hydroxy-
2~-methylpyrrolidine in 0.9 mol/L-DMSO was diluted with water
(200 mL), sodium hydrogen carbonate (24.6 g) and benzyl

chloroformate (15 mL) were added, and the mixture was stirred at

95



10

15

20

25

added 10% pal | adi um carbon (contai ni ng 50% water, 3.0
g ), and the m xture was stirred under a hydrogen

W(mmmxn@r e overnight. The reaction m xt ur e WaBCT/JP2008/064500

red, and the filgtrate concent under .
TS CETDSFBRLEY cLoTHY GDai HERoEorTh WEmeRed i FRACELon
exane,t angi ’dl@etl’(ﬂﬁxﬁuﬁé a0 RROUAEL &S WA taDI@hh@SSc80htd. The
(yleld 2.64 g , 7699 . 1HNWR (CDA 3)d :0. 90 (3H,d,
SFelgrackHyRSs, qu@@d(qﬂ¢Qjsqpu;at@ﬁtyrlnq,Z@p@ﬁ.gyer anhydrous

oGk ne Gl et B St ErRGe o oe
Kﬁbltamﬁeopympeun@ abr&ﬂﬁaﬂe—&elled|@xbpgyﬂaﬂd di2e- byl y, 8 .
enzonltrllg i ng. 5-i sopropyl -

FNMAEEHY riLoil@d]rn%O@3 )Prdvénéb(‘%o%ohﬁj » 3.40-4.40(5H,m),

A-dy-gmaoZsghkpr obenzonitrile (614 my) ceS|um
car bonat e (1 16 tris (di benzyli deneacet one)

g ),
%ﬁﬁ%qn&eu BHpaple 2@% mg) and 4 ,5-bis

hgs | t ,
AANCTHLPOISRIAD) s B BALPLIN ISR 0T |
title conpound obtai ned as colorless crystals
(yield: 343 489 . 1H NWR (CDC 3)d: 0. 79
(3H, d, J=7. , 1.21 (3H,d,J=7. 2Hz) , 1.32 (3H,s),
1. 33(3H, s), “2,24(IH M , 4 .51 (IH d ,J=3.2Hz) ,
7
(

.46-7.51 (I m), 7.70-7.75 (IH m), 7 .78-7 .81
mpt_ 116-117C. Reference Exanple 32 Ethyl
beng: ) carbonyl] am no} -2, 2,

met hyl - 3- oxohept anoate Using N [(benzyloxy)
nyl] -L-leucine, and in the same nmanner as in

Ref erence ExanEIe 29f t he t|tIe conpound was obtalned
as a CGl Gr FRILTHPTR of RENGVR( ¢Ber 38) O - ldesfyr2-)=6.

ﬁQ@Hylprrogﬁdiﬁﬁichakﬂ%xfiﬁ%E (20.5 g) in acetonitrile (150

mL) were added powdery molecular sieves 4A (25 g) and 4-

methylmorpholine-N-oxide (20.4 g). After cooling to 0°C, tetra-
n-propylammonium perruthenate (3.0 g) was added, and the mixture
was stirred at 0°C for 1 hr, and at room temperature for 18 hr.
The reaction mixture was concentrated under reduced pressure,
and the residue was suspended in ethyl acetate. Insoluble
materials were filtered through Hyflo Super-Cel. The filtrate
was concentrated under reduced pressure, and the residue was
purified by silica gel column chromatography (eluent: |
hexane/ethyl acetate=9/1—->2/1) to give the title compound as a
colorless oil (yield: 18.0 g, 89%).

'H-NMR (CDC13)8:1.34 (3H,d, J=6.6Hz), 2.50-2.70(2H,m), 3.60-
3.75(1H,m), 3.90-4.10(2H,m), 5.15(1H,d,J=12.3Hz),
5.20(1H,d,J=12.3Hz), 7.30-7.40(5H,m).

Reference Example 49

Benzyl (2S,3S)-3-hydroxy-2,3-dimethylpyrrolidine-l-carboxylate
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1.22(3H,t, J=7.2Hz), 1.26-1. 38 (2H,m , 1.41(3Hs),
1.43(3H,s),1.62-1. 77 (IH, in), 4 .07-4 .24 (2H M , 4

WO Zebord34 td, J=1O0 .0 ,3 .7Hz) , 5.01-5.19(3H, PgT/JP2h08/064500

10

15

20

25

.28-7 .42 (5H, . Reference Exanple 33 5-isobutyl -3,
3-di net hyl pyrroli-dfine-2, 4-dione Using ethyl 4-{

[ (benzyl oxy)/ cakbonyl] am no}-2, 2 ,6-

trimet hyl - 3{oxobgpt anoate (5.0 g ) , and in the sane
manner as in ference Exanple 30, the title conpound
was obtalned s a colorless solid (yield: 2.21 g ,

879 3) 0.97 (6H t,J=6. 2Hz),
GH s)0 1.26(3H,s), 1.34- 1.54(1H m, 1.67-1. 83
, 4 .01 (IH dd, J=9. 8 ,3 .6Hz) , 6.31(IH, brs)

Z erence Exanpl e 34 2-chl or 0- 4- (5-1sobutyl -3,

3- dlrﬁﬂ'ﬁﬁsp%nsioﬂl@ﬂQ@yffdﬁ|dﬂl@rhMb) (bengponid rfmiHFe (300 mL) was
Usi ng 5-isobutyl -3, 3-dinethylpyrrolidine-2, 4-dione
¢sRRhgr ~78°Cy mlmhgoe@b@nzl@mmma—ehetwl ngyher solution

i m
(PSPPI b S LipplS i tiging, gy sotucion
t émpg 15 tudiepheny ¥ o sphbaddw: 9, A= «ht rmi&)cbmpmébme d2Zhe
ng% .and in the same manner as in Reference Exangl?e 3
drenn 5§ APE1ESAPoLME WHS (OB EalABISEETEe Ator78SS %Y 30 min, a

3 8lin 644pBHzy B8604s) - 2LhiMR1 CBCHx S oiﬁ'ilm]s 6-carboxylate
6HZ)O96 SI-V J6 4HZ,133%> :

i1 03H s THET | 60- rnL)glv(a%a@ded drogmae veful(a demsylng the

H, Hz
%éﬁﬁﬁqq %&mpﬁrﬁtu%ﬁtBO Jhﬁe?e?%&% ngpg §%a§tlog M1xture was
warnth ety 10°6 - sreihyl Py, r ethdi n@c&at% d(llomTQaa S&@ded,| Gihd

t hyl b | b }-3-
ﬁ%@aﬁ&sﬁﬁs é Ty r?ex'yﬁ 3?6?32 %so ?FL@) %Féasad\éas
M@&Sﬂdﬁ@ucawma&@eﬁ 2. 83 ¢hk 8PHahPHORI NG a62waBnEY ) with

, and the m xture was
saturated brine, dried over anhydrous sodium sulfate, and

concentrated under reduced pressure. The residue was purified

by silica gel column chromatography (eluent: hexane/ethyl
acetate=9/1->1/1) to give the title compound as a colorless oil
(yield: 16.2 g, 84%).

'H-NMR (CDC13) 8:1.10-1.35(3H,br),1.34(3H,s), 1.47(1H,s), 1.75-
1.90(1H,m), 1.91-2.00(1H,m), 3.49(2H,t,J=7.2Hz), 3.55-3.65(1H,m),
5.05-5.20(2H,m), 7.20-7.40(5H,m).

Reference Example 50

(2S,3S)~-2,3-dimethylpyrrolidin-3-o0l 0.5 oxalic acid salt

OH

N """

To a solution of benzyl (2S,3S)-3-hydroxy-2,3-
dimethylpyrrolidine-l-carboxylate (16.1 g) in methanol (200 mL)
was added 50% water containing-10% Pd/C (0.4 g), and the mixture
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refluxed overnight. After allowing to room
t enperature, potassium carbonate (2.83 g ) and

w0 owoeeane (2. 45 nmL) were added, and the m xXRCr/&P20865064500

10

15

20

25

30

refluxed far After allowing to room
e gt o Ao iRdod SHHTORES I SREs  The
extapadtedias tthlethyd SEE! alxalithacedt (Acs0 WAS waashaded to the
with saturated brine, dri ed over magnesi um sul f at e,

Bt Taifoe APFat BE DHEEITS sdisc SANEPBESAERD UHeoBesRed
§M¥E)Ma%h@uE%Ef&ﬁgfn%dﬁld %@sggkyﬁg%&gﬁ]ln %ﬁyyl a§§tate,

chr omat ogr aphy uent: hexane-e acet ate=
anq £id tginee eohyivd tHe [titBenzypipzyhd cas koryd Jordmisaofolid

%f d%f&%W 588 gopentanoate as a colorl ess oi
% 1% | To a solution of ethyl 4-{

MJN@JIRZ(YSM%HG (Salib@wéﬂ[ ciifﬁd%o}eﬂ% 21d1§g§11¥|s-)3 1.74-1.86(2H,m),
oxo entanoate (1.9 i n met hanol was added

-p?a|%5d&’ﬁum ca?b%ﬁrr%cl&q(tléﬁ,m ﬂg45@0/-5va¥(& H,mo g ),
é“ﬁ§5ﬁ&?e“§ﬁ stirred under a hydrogen
rni ght.

atno ere ov The reaction nmixture was
teiﬁfﬁthl ded, Bhp-3+hydaty-#aS-dbne ey Yt eb lindee-1-
educe ressure to give the title conpound as a
¥edsSsolid (yield: 920 nmg, 99% . 1H NVR(CDA 3)d
80K3H,t, J=7.5Hz) |, 0 .86 (3H, t ,J=7 .6Hz) , 1.34
d,J=6. 8Hz), 1 .68-1. 80 (4H m , 3 .88 (IH ¢
J=3.,,0Hz) , 6.23(IH brs) . Reference Exanpl e 36
2Nehl or o- 4- (3, 3-diethyl-5-nethyl-
44hjoxopyrrolld|n [yl) benzonltrlleuslng 3
03.4 et hyl -5-net hyl pyrrolidine-2, 4-dione (150 ng) ,
4- gdqgo-z-chlorobenzonitriIe (230 ng) , cesium
carblonate (433 ng) , tris (dibenzylideneacetone)

di pal lgdiugeP,t§4R- & "Bs 4, 3=3Ph&thyl 1idine-3-ol 0.5
(di phenyl phosphi no) _ - g@ﬁ gaﬁ’?rret hyl xant hien%yr(r706.19 lrrrlr‘;e) —°

cxrl i atie sawb fAnterd)asn AHRef b6 ek @@mﬁwc@sswaby added
1 ﬁéf%lpgﬁﬁgg g sodium hydroxide solution (40 mL) and a solution

of di-tert-butyl dicarbonate (5.42 g) in THF (10 mL). The
mixture was stirred at room temperature for 20 hr, water (50 mL)
was added to the reaction mixture, and the mixture was extracted
with ethyl acetate twice. The extract was washed with saturated
brine, dried over anhydrous magnesium sulfate, and concentrated
under reduced pressure. The residue was purified by silica gel
column chromatography (eluent: ethyl acetate/hexane =1/10—>4/10)
to give the title compound as a white powder (yield: 3.21 g,
72%) .

'H-NMR (CDC13) 8:1.21(3H,d,J=6.4Hz), 1.33(3H,s), 1.46(%H,s),
1.66(1H,s), 1.73-1.85(1H,m), 1.86-1.98(1H,m),
3.40(2H,dd,J=7.2,6.7Hz), 3.46-3.57(1H,m).

mp:109-112°C.

Reference Example 52

tert-Butyl (2S,3S)-3-hydroxy-2,3-dimethyl-5-oxo-pyrrolidine-1-

carboxylate
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was obt ai ned as colorless crystals (yield: 101 ny,

37% . 1H-NWVR(CDCl 3) :0.81-0. 92 (6H m , 1 .40 (3H

wa@2003620230Hz) , 1.77- 1.93(4H m, 4 .42 (I H gPCTOHER008/064500

OHz) , 7 .54 (IH, dd, J=8 .6 ,2 .lHz) , 7.73 (IH d
,J=8.%/®Y , 7 .84 (IH d ,J=2 .1Hz) . np:93.5-94.5C

Ref nce Exanple 37 Ethyl (4S)-4-{ [(benzyl oxy)

bonyl] am no }-5-tert-butoxy-3- oxopentanoate To a

ol uNi on  of N [ (benzyl oxy) carbonyl] -O (tert-butyl)
-Lsejine (25.0 g ) in dry THF (100 nL) was added 1 ,V
-c@arboayl bi sl H imdazole (16.5 g ) at 00C by snal
portiofs, and the m xture was stirred at room
tenp re overnight (solution 1) . To a solution of

dii sopropylamne (25.7 g ) in dry THF (330 nL) was
added'[@f%p%iﬁtﬁoﬁ- & iR/l piehut Yo 5 | 4y LimRenar -
solution (158.7 nL) under an grggn atﬂ%sphere a? 27%C
driime thivstpyir sohadirg 1 kraadberylase {Hr0B®@Imim, eghitlaacetate (45

0 A B DA S5 (8, TR ), o1y o

ndjrrmmdsetaddﬁw ang) tahid ot W ep@Bsoddtia 1(@d 5f70g) 38t Mtdom
and solution 1 was, added dropw se. The m xture was
SRSrEGuEe - - 7§%ﬁXTﬁX?Pq%'Waénaté£€ﬁ¢c?%uﬁQanigmﬁﬁfaﬁhﬁe for 40
raddedel 8ribgi £ ALY Od Xhidl §québieNn MRIIMAG ! QepQPMed, and
tenperature, water was added and the m xture was
the eageedswlaveetwnd exdepated Whieh extthydcrostistwashEoke

th s turated ne, dried over eS|un1 ul fate
3% lggﬁcen 7a egI%Xﬁf wer %ﬁe%Te% ébtz
ddﬁﬂdduenWﬂShéumiitﬁihkMGSHdﬂleaegehtCﬁbéﬁntemperature for 5 min.
chromat ogr aphy_ (el uent: hexaneethyl acetate=50:1-"1:1)
The diepetinB FPLvEIBMRUMFigs #Ves arh¥dEows mgnesign sulfate,
éH% %o&cen@géﬁed]ﬁﬁ&%faéﬁggggéé r?%ﬁ?éﬁﬁ (He $Lsiduébuas
purlfled by s111ca,gel column chromafogréphy (eluent: ethyl

was

acetate/hexane =1/10—54/10) to give the title compound as a
white powder (yield: 1.11 g, 34%).
'H-NMR (CDC13)8:1.34 (3H,d, J=6.4Hz), 1.46(3H,s), 1.54(9H,s),
1.72(1H,s), 2.47(1H,d,J=17.0Hz), 2.73(1H,d,J=17.0Hz),
3.91(1H,qg,J=6.4Hz).
mp:122-125°C.
Reference Example 53
(45,5S)-4-hydroxy-4, 5-dimethylpyrrolidin-2-one

OH

~

O H i

tert-Butyl (2S5, 3S)-3-hydroxy-2,3-dimethyl-5-oxo-
pyrrolidine-l-carboxylate (1.00 g) was dissolved in hydrogen
chloride-ethyl acetate solution (10 mL, 4 mol/L), and the
mixture was stirred at room temperature for 14 hr. The reaction

solution was concentrated under reduced pressure, and
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3.85(1H,dd, J=9.3,3.4Hz) , 4 .18 (2H,q, J=7 .1Hz) , 4
.48-4 .55 (IH, m), 5.12(2H, s), 5.70(IHd,J=7.6Hz) ,
w7 2003020234 40 (5H, M) . Reference Exanpl e 38 Et hRCT/4R2)08/064500

benzyl ox apbonyl] am no }-5-tert-bytoxy- 2, .
R LS EEaD oo RrBo k4R AT o S ethg) title
dchipound- (Bbébﬁ@lﬁ%y)asc@bbalﬂﬂa?ssaé&iEE\:als_. Furthermore, the
r{-S-tert-but oxy- 3- oxopentanoate (9.0 g ) in acetone

HFFake) Wakr ECRERIM Pechsergm EafperhtRIessuge g Thangesidue
| ' ' a ] ef .
LRBIELIR0R L] SOt cerPBILIE DLAMEBE LE: cuny:
5 aves aaddetetirhdlyethyXt Heetsvs=BX10)gCkhed vhéhotdiHed solid

acet ate e extract s washed with saturated, brijpe
T VB al e o R ORE BBV L it A E Bt Le
dobeeRd RLeosHy e 398e LbhakReder ssudlie was purified by

1si I'ica gel colum chronat ography (el uent: hexaneet hyl
HoBVBR{ eMZD:del 82 1: 0Q(3H tdb JgibudHehe 1120 Beaipound as a

LLess ;0o Jel d; B _919 1 H-NMR( I
FUSILTEZgO 6 5 23 (iR 8, 038 i Bt g e
10 B 7G0(HHpdd) , J#848 8 H,brs)kHz) , 3 .71 (IH dd, J=8 .8 ,3
.75%) . 3,98-4.18 (2Hn) , 4 .71-4 .81 (IH m),
mp:d$OC2I/35C- 5 .42 (I1H, d ,J=9. IHz) , 7.28-7.39(5H, m
Ref%&fe%[‘cﬁngﬁaﬁg@éﬂ%@ 395- (tert-butoxynmethyl) -3,
3-di nret hyl pyrrolidine-2, 4-dione To a solution of

TRy (44? {5’% betz{tientyrputardomgt hy bed ndloxs) -3, 3, S-trimethyl-2-
ters- - 2. 2-di net byl - 3- t te.(8. ' |
FEENERG 1Bt L)) Vs TAaBa IOV AT et Bon.

(containing 50% water, 4.0 g ), and the m xture was
st\ rregPoverNight under a hydrogen at nosphere. The
Hon rﬁxt re was filtered, and the filtrate was
cenyrated under reduced pressure. The obtai ned
dwag

Cl

15 CN
Using (4RS,5SR)-4-(tert-butyldimethylsilyloxy)-3,3,5-

trimethylpyrrolidin-2-one (200 mg), 2-chloro-4-iodo-3-
methylbenzonitrile (250 mg), cesium carbonate (380 mg),
tris(dibenzylideneacetone)dipalladium(0) (36 mg) and 4, 5-

20 bis(diphenylphosphino) -9, 9-dimethylxanthene (45 mg), and in the
same manner as in Reference Example 3, the title compound was
obtained as a pale-yellow o0il (yield: 103mg, yield:33.7%).
1H—NMR(CDC13)8:O.13(3H,s), 0.15(3H,s), 0.94(9H,s), 1.04-
1.36(%9H,m), 2.26(3H,s), 3.60-3.91(2H,m), 7.01-7.17(1H,m), 7.50-

25 7.60(1H,m).

Reference Example 55

Ethyl 1-[2-(dibenzylamino)propanoyl]cyclopropanecarboxylate
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washed with hexane to give the title conpound as
colorless crystals (yield: 3.81 g, 81%. 1H NWVR(CDC

W@2009@20236 (9H, s ) , 1.24(3H,S), 1.25(3H'S), BCHOR2008/064500

10

15

20

25

3.64(2H, M, 4.07-4. 12 (IHmM , 6 .04 (IH brs)

Ref er ence a 40 4- [5- (tert-butoxymethyl) -3,
Hpethyl~ opyrtrolidin-1-yl] -

P or ohjenzo |tr|Ie Using 5- (tert-butoxynethyl) -3,

et byl pyr@ ol i @i ne-2, 4- dione (1.20 g ),

4-br @S2 chl or obenzoni tril e (1.46 g ), cesium

car @- (2.75 g ) , tris (dibenzylideneacetone)

di pa -.iun(C» (258 ng) and 4 ,5-bis

(di phepy sphin 9 dlnet yl.xant h (48

nd’ | SR REnRERY L4t Tor b bRBeY ERBHIR e 35 ShopRatancate

gs@@en Omlméswéd%@ﬂ&ﬁ ﬁa%oceherﬂn@\@ﬁo&rdé%&h%ed in

yi el 59 g , 81% CDAl 3)d: 0.98(9H, s)
@H@) Orgasqz(:sqlh@)lstsfyss(vlo -dé2, Jeo. 7229513297 (3997),

- 4. , .
(L AT (@23 e oS A g e o
acgt@®H | {5dmLy 7 2w@$t$tlﬁﬂhd b&éetZEéfEhﬁewvﬁunigﬁxanptﬁe
41 2-chl or,0-4- rog%ﬁethyl -3, 3-dinethyl -2,
ae%?fosasbmpra. firs @f?ﬁd oWPLPFF e2RY the mixture was
éxiﬁ&&ﬂéﬂWW1QHtQﬁﬂyimgéaﬂﬁte » TRedbRBEAY -véas 4vashed with
di oxopyrrolidin-1-yl] -2- chl or obenzoni tril e (900 np)
Srisu zaiched brinel udr ek erviey achydEeos Mygres DO smLiathe and
8&% LHé%ate% ?%55£eggéhc on]t nggratyre féglﬁ'i“ﬁas aurlfled
F@action mxture was ¢oo ReutTal'tze
b t 41 ISiadal f@tl e do Saihh L&hf@tﬁt@@@raphgr henaéret SAdianelethyl

Water was added to the reaction mxture, and the
acetate=1/0—>2/1) to give the title compound as a colorless oil

(yield: 231.4 mg, 43.0%).

'H-NMR (CDC13) 8:1.01(3H,t,J=7.2Hz), 1.07-1.19(2H,m),
1.20(3H,d,J=6.8Hz), 1.58-1.73(2H,m), 3.56(2H,d,J=14.0Hz),
3.61(2H,d,J=14.0Hz), 3.72(1H,10.8,7.2Hz),
3.96(1H,dq,J=10.8,7.2Hz), 4.40(1H,q,J=6.8Hz), 7.19-7.27(2H,m),
7.27-7.39(8H,m) .

Reference Example 56

Ethyl 1-[(1RS,2RS)-2-(dibenzylamino)-1-
hydroxypropyl]cyclopropanecarboxylate

A solution of ethyl 1-[2-
(dibenzylamino) propanoyl]cyclopropanecarboxylate (1.31 g) in
methanol (60 mL) was cooled to 0°C, 90% sodium borohydride (350

mg) was added, and the mixture was stirred at room temperature
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m xture was extracted with ethyl acetate. The extract
was washed with saturated brine, dried over anhydrous

\Nmmgm@yn&h1sulfate and concentrat ed under redeCEIP2008/064500

e. e, resi due urified by silica,gel
B i "Ehr NBEBE: iy FBrLEHL EPeREE Bh i KGAEPar 809 the
m1]>ctul:e 4hs aRtrieedy siidhn kezagdl f sosthexaneeichekraget ahss
to give the title conmpound as colorless ciystals

Waghedd wishssagurayeqd bring, NWRLeEDYS) (Rnhydregs( Brgngsjum

su%;§%%§3§?a)ﬁo %eg %ﬂ%ﬁ ﬁhdeﬂ éﬁd§%§9(3ﬁ§§§%%ej 2Th§FE351due

waé?ﬁﬁZ@EHeddbstiﬂibazghmtpoluﬁn dRr¢madt ogtraphy8 (ebhlnt ;
7. 88 (IH d : 150- 152C. Reference Exanple
hpxapey/e tb&?oage?&ﬁqT /Q¢’?F§) & FHver ithet hyFle, compound as a

A1draxepybi 0l (gHiardyly). 3negzonbsyil eUsing 3 , 3
5-trimethyl pyrrolidine-2, 4-dione (400 ng) , 4-

15rMB{ CDE11)6F b- 33n®ﬂﬁyﬂbbnﬁon0t95+e (B62H,mg), , cesium

dizb d t
cochanie b .. g ok (SyBerErl Seneshal atlim,
3( cﬂ]3ﬂhﬂr,1yilqph@9 p8j BI0)HZ)9, -3 (2ek, Hy Uxant hiene, (2460 (), d, J=9.6Hz),

th in Ref Exampl e 18, th
RPN S ST RS Rel U a i et SR
A ogher, i3y, mﬂ;lﬂﬂ%m 1 MV (CDCI 3) 1 OH,J=6.
8Hz) , '1.38"(3H s), 1. 40 (3H 2.19(3H,d, J=2.5Hz) ,

RqafezrenGEHEbarggle ¥ .09 (IR, 4 J 8 .3Hz) , 7.52-

IH
gzyﬂgi P &2 b gﬁ;ﬁfﬂgﬁﬁﬂg ;d%ﬁ%éi$?%1ﬁ¥§§&y§ -b-
ammmemyaemahe pisopydl Ny dlobeopyhexyybaarleary| ]

-C)nethylserlne and in the same nanner as in
Reference e 37 the title conmpound was

\/

A solution of ethyl 1-[(1RS,2RS)-2-(dibenzylamino)-1-

hydroxypropyl]cyclopropanecarboxylate (1.30 g) in THF (15 mL)

was cooled to 0°C, tert-butyl (dimethyl)silyl
trifluoromethanesulfonate (0.98 mL) and 2, 6-dimethylpyridine
{(0.621 mL) were added, and the mixture was stirred at room
temperature for 17 hr. Water was added to the reaction mixture,
and the mixture was extracted with ethyl acetate. The extract
was washed with saturated brine, dried over anhydrous magnesium
sulfate, and concentrated under reduced pressure. The residue
was purified by silica gel column chromatography (eluent:
hexane/ethyl acetate=1/0—54/1) to give the title compound as a
colorless oil (yield: 1.30 g, 76%).

'H-NMR (CDC13)$:0.04 (3H,s), 0.11(3H,s), 0.81-1.36(4H,m),
0.88(%H,s), 1.03(3H,t,J=7.1Hz), 1.11(3H,d,J=7.0Hz),

102



obtained as a colorless oil (yield: 11.1 g, 50%.
1IH NWR (CDA 3)d : 1. 27 (3H,t,J=7. I1Hz) , 3.33(3H,s), 3
WO 501)%202% (3H m , 3. 87(I H, dd, J=9. 8, 3. 6Hz) ,PdT/JF2908/064500

$ 715 e oy et 3010t plpue T el fliked)a, 0=7 . 1m2)

EX@UTm}Ed44T~ET4hEHzﬂ {4[d@enzml (@¥y ) ¢an boowy? Ja 200 m) .
é net hoxy- 2, 2- di met hyl - 3- oxopent anoat eUsi ng et hyI
ef{'el[e{qﬁ»‘@nféla@?}? 2&r bonyl ] am no }-5-net hoxy- 3-

neat 1 be. 40 g )
R AL o i e AT o
5 amawrEircd® .dhhRpfeneheendxanpl e 38, the t|t| e conpound
was obt ai ned a a colorless oil (yield: 10.5 g, 88%.
1. 22 (3H,t, J=7.1Hz) , 1.40(3H,5s),
3 9(3H s), 3. 51(I H, dd, J=9.7,4.6Hz), 3
. (1 , m), 4.02- 4.21(2H m, 4 .77-4 .87 (IH,
541(2H s), 5 .46 (IH d , J=9. IHz) ,
38('5H, n) . Ref er ence Exan'pl e 45 5-
(netbeynethyI) -3, 3-dinethylpyrrolidine-2, 4-dione
To a shd ut isoduafod-of ¢tiylenzyl(QRE) 2R8f bDAdrtaim no

- 5- et hoxy- 2-di mat hyl - 3- oxopent anoate (10.2 g )
}%‘htwgﬁlf‘&ﬁg{d?iéﬁ L%Y) Was” added 10% pal | adi um car bon
&iﬁgﬁ%¥1bﬁgn59¢§Mﬁ§f¥@yéﬁdb gbnecﬁ?go£§féﬂH)QﬂJ@% W#Sin

stirred overni ght under a rogen at nosphere
10 IF*atlhaamluml@ambbnwwasaddEtd e1r0€6d p@ﬂ.ﬂadawd hyw,rdxﬂdlerataebon
ted uced _pr.essure.. .The obt ai
g@ﬁl q%ﬁ% magﬁeda§§$ Egigl tggalgéetm%xguﬁq was sglrred at
oim@eaataeéofdassse Qﬁ:ij”Iﬁie?f éyhgzaﬂogéh Hin®sph84%) . The
1H NI\/R(CDCl (3 S) 26(3H,s), 3.35(3H, sg
xeaghion @?F?Hrﬁ')wa% fﬂilztezredxe @ha fhlr*;rafse WS p GIOHCBP yated

under reduced pressure and the residue was purified by silica

15 gel column chromatography (eluent: hexane/ethyl
acetate=10/1->1/4) to give the title compound as a colorless
solid (yield: 164 mg, yield:22.8%).

'H-NMR (CDC13)8:0.02 (3H,s), 0.05(3H,s), 0.61-0.71(1H,m), 0.85-
1.21(3H,m), 0.90(%9H,s), 1.17(3H,d,J=6.6Hz), 3.75-3.88(1H,m),

20 4.43(1H,d,J=6.8Hz), 5.45(1H,brs).

Reference Example 59
rac-4-((6R, 7R)-7- (tert-butyldimethylsilyloxy)-6-methyl-4-oxo-5-
azaspiro[2.4)hept-5-yl)-2-chlorobenzonitrile

C

CN
25 Using (6RS,7RS)-7-(tert-butyldimethylsilyloxy)-6-methyl-5-

azaspiro([2.4]heptan-4-one (162 mg), 4-bromo-2-chlorobenzonitrile
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Ref erence Exanple 46 2-chloro-4- [5- (nethoxynethyl)
-3, 3-dinethyl-2, 4-dioxopyrrolidinl- yl]

Wwhemw20284 i | eUsi ng 5- (et hoxymethyl) -3, PCT/JP2008/064500

h I rrol di.ne- one, (700 ,

&L% y f"éIPo‘IE)aegr?? %lerﬁpgb(lf b( Tm?:esi um
&alréqm@teazg;&@&n@aetdnrel albawgazwht@iﬁn@ﬁpamna}ld 4,5-
d| pal ladium( O (187 I’[%) and 4

%@WP%B@@WW@O 99damﬁ’éhh§/¥a<rafrh6ﬁ@1e<7(53519 nmgynd in the
s%l}r\?!ﬁ WAnkhe 38NE, Slendd EQ aiG1 €7 §ncs, Hramnk cﬁmpo&&‘? was

title conpound was obtained as colorless ¢ry st
aﬂnéd a$9angoldﬁm@ss staNNRyfﬁim.iﬂAO @@H,S@%)

3H, s 3H S) J=10_ 2Hz 3
R DC ) 8301 6 (919, 0418438, B, (94871879 (Litm) , 0,88
1. 3575((3IHHm§L, a= §35¢T|¥)s [ 3623&'&',J£|6,4JH-§ 3H2b-4.41 (1H,m),
7. 858 H, s). 98 99é Ref er ence Exanple 47 Benzyl
4239 ( 315}1 J37h Iéi?)vay7- 2Im8t- R¢I(BErmbI i di ne- | - car boxyl at e

T 4S, 5S
Béfﬁ%fgggggg%@§€%h§iéyrroliéin-z- one (10.45 g ) in dry

efitfy 1 418) A} { Wiiseraddedcky) caphosel Remti i } {2, 24-d9mgthy B63-
nmol . 70% t ol uene sol ution) under ice-cooling and a
qﬁQﬂﬁ&ﬁéﬂ°§F?ean1 The mixture was stirred at room
tenperatgiﬁéfo n, and further refluxed for 3 hr.
The reactipon mixtu i ce-cool ed again, and sodi um

b d m?%l{é'g-) was added under a
ogen stream gThe gvi xture was stirred at room
per at ure overni ght, insoluble naterials were
filteredolhtaughotealiispapydashed 0 ié65THE) TheTHF (25 mL)
filtrate and washi ng were conbi ned and concentrat ed

Wafd&ooleduted- P €ssand RoPgixAl ithdugshexane solution (2.93 miL,
1.3 hpdvexyaa Feiyd PR dene. AW L holle fé&ryl%ﬁ:lon of the

purification, this conmpound was dil uted
dyiopi@e9addition, the mixture was stirred at -78°C for 1 hr.

Subsequently, ethyl 2-methylpropancate (0.675 mL) was added
dropwise, and the mixture was further stirred at -78°C for 1 hr.
A solution of benzyl (4S)-4-methyl-2,5-dioxo-1,3-oxazolidine-3-
carboxylate (900 mg) in THF (5.0 mL) was added dropwise at -78°C,
and the mixture was further stirred at -78°C for 20 min. Acetic
acid (2.0 mL) was added to the reaction mixture and, after
warming to room temperature, water was added, and the mixture
was extracted with ethyl acetate. The extract was washed with
saturated brine, dried over anhydrous magnesium sulfate, and
concentrated under reduced pressure. The residue was purified
by silica gel column chromatography (eluent: hexane/ethyl
acetate=1/0—-1/1) to give the title compound as a colorless oil
(yield: 905 mg, yield: 78.0%).

'H-NMR (CDC13)8:1.22 (3H,t,J=7.2Hz), 1.31(3H,d,J=6.8Hz), 1.41(3H,s),
1.43(3Hs),4.06-4.22(2H,m), 4.74(1H,dd,J=8.5,7.2Hz), 5.02-
5.17(2H,m), 5.23-5.37(1H,m), 7.28-7.46(5H,m).

Reference Example 61
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nol / L- DMSO sol ution. A solution (170 nmL) of (2S, 39S5)
- 3- hydroxy- 2-nethyl pyrrolidine in 0.9 nol/L-DVSO was

walztoovzt3ni t h wat er (200 m.) , sodi um hydr ogenPCT/JP2008/064500

10
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30

at.e z hl oro te (15 )
wg§q£gdéeé §Edbﬁﬁél %hi;gé&XSQFY idﬁg?roon1
t empahailpe roboi di8-ondtat er was added to the reaction
m xture, and, the m xture was extracted with ethyl
acetate. | T éle tract was washed with saturated brine,
dr Ne o&%r nhydr ous sodi um sul fate, and concentrat ed
ieduced pressure to give the title conpound as a
e-yellow oil (yield: 20.64 g , 84%. 1H NMR(CDO 3)
. 30 (3H,br) ,1 .60-2 .20 (3H M , 3 .40-4 .40
(5H,nj , 1.20-7. 40(5H n) . Reference Exanpl e 48 Benzyl
(2S) AZd&U‘&&Lbn%QX@@%ﬂ od4svjuae{l eéﬁeywi@t@ar&r@l]ammo}—
sol uti on of benzyl -3-h rox - 2-

%e%mwm&rﬁdpﬁepqnwmm (&pé mb elgnqthamol (30 mL) was
SR o Y SRRSO aBR, Bifudhoss, ana the

miﬁtu%egwbs sé&t@éd&ﬂ@HPUgfbﬁ PHr., tRith@Adted aqueous ammonium
r.o i um perruth ate (3,0 g % was added, and
R TR lLHaeR S iAs e Tobngofedetion Higttirer oghel the

hBMReAlse ekOFadBedlvi th @ th§aCEELPa & Xt Wit WB& ract was
concentrated under reduced pressure, and the residue

W%svpéhdéatunae@%wraa@et gréed| avel uilydnaiusr malgpesium
¥5¥55f|| eg Egé %HkgéﬁJ e§u98dugga pﬁéééJ'%‘:r%BS residue
was coﬁcen rate reduced pressurse, and

waes ipdire fdes pyr 511 bch yelsidolaangehrad tbdraphy (eluent:
chronato%gﬂphy (el uent: hexane/ethyl acetate=9/1I-

heyane/eghyilyaCehateT30/AvohBbutel Gven stdlvar (855~ 6r |
({Eﬁéd&yl%%ggcgrbo§§@@am£H3}NwRéCEE%e@%%}Jajk§éfy§y%eﬁt§noate as

3. 60- , 90-'4
alccpl(dgmeﬁ)s 0if 15e.mH 72w ny7129%BHz) |

A solution of ethyl (4S)-4-{[ (benzyloxy)carbonyl]amino}-
2,2-dimethyl-3-hydroxypentanoate (720 mg) in THF (20 mL) was
cooled to 0°C, tert-butyl (dimethyl)silyl
trifluoromethanesulfonate (0.589 mL) and 2, 6-dimethylpyridine
(0.390 mL) were added, and the mixture was stirred at room
temperature for 3 hr. Water was added to the reaction mixture,
and the mixture was extracted with ethyl acetate. The extract
was washed with saturated brine, dried over anhydrous magnesium
sulfate, and concentrated under reduced pressure. The residue
was purified by silica gel column chromatography (eluent:
hexane/ethyl acetate=1/0-1/1) to give ethyl (4S)-4-

{ [ (benzyloxy) carbonyl]amino}-3-(tert-butyldimethylsilyloxy)-2, 2-
dimethylpentancate as a colorless oil (yield: 0.916 g, 94%).

To a solution of ethyl (4S)-4-
{ [ (benzyloxy)carbonyl]amino}-3-(tert-butyldimethylsilyloxy)-2,2-
dimethylpentanoate (0.916 g) in methanol (20 mL) was added 10%

palladium carbon (containing 50% water, 89 mg), and the mixture
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5.20 (IH, d ,J=12.3Hz) , 7 .30-7 .40 (5H m .
Ref erence Exanple 49 Benzyl (2S, 3S) -3-hydroxy-2,
W@2mbRby | pyr roI i di ne-1| -carboxyl at eA suspensi BCT/§2008/064500

ceri mchl or 47 in THF _(30 was cooled to
5% SRR Phetrol s GRUe. GPEC K| e iBE g1 Y FERgen
dtafodpPherd ERE/ £:‘llt\!@§ecﬁddﬁ%edlf§lm‘ﬁ&§@e WHd &denst-hB8d under
the solution tenperature to -700C or below. After the

eRssIsst PERSEPreheanft dw Sesddurt van, disroliied dneTHAS (15 mL) .
3 I
- %%%?ﬂ§$&§ﬁggg%§§%%lﬁ'ﬁ%e gé?b%éa aterfpggéybl&g§ge was
5 fHxgbBEorlp has dikded duasp\msledvvhol‘ehachamulng theture, and

ol ut.i nte erature to. - el ow. The reaction
s AT B ver oY hraCHiabf- adBeabELract was
&rﬁedMﬁﬁeQdQﬁHydf6ﬁk|dﬁﬁﬂé§1hﬁ BBl eatdl snavRicickhkr8E88 under
off. The filtrate was partitioned with water, and the

Eﬁ@—lﬂﬁdc plrgyéur%s Thess e i@ueh wa at B‘meetﬁdorh}/n@lldﬁiie@el column

| fat nt t
PR PRBY PSR PerBilesBll AP By IS e o atve
10 ged mﬂl@mombmﬂm ogiredphy 1(el. Bemg, Yisdadte /38X, *1)%| and (4R, 5S) -

SR AL A ST AL OO Sty o o
hhellaﬂ @893§§3g%1_fl=52l)d0015}3475§)3|'|ea§h)as (a1 d’o71t(dr|ﬂje§)? sélZé

,H 3MR559<313 850 (OH(6HRS),, B..05-(9H26{ 2H] )7 (3H;,.20=5. 314@)

5?13 ,adgL £E C00P %”p' 2§Q6ﬁ2§d 3. 5 FHz)y 37205

di’ met pyrro1| 57okalT1¢T a(C| To a

15 $xﬂwanmm)of4bemw45(a$1 m’ss) 6~ BohyHf oY) 2, 3-
dlnethylpyrrolldlne car boxyl ate (16.

e T OB o) ok g S5 6Vt 3 o4 i ng- 10%
B%r{ét(h@léygrash@ﬂq_g%én xturewas vigorously stirred

under a hydrogen at nosphere. The catal yst was filtered
'f-NMRORBC1 0 8a6i 019 (64,90 ,g 0. MMeSHaddpdl 1@6 (Hes), 1.15(3H,s),

1.25(3H,d,J=6.2Hz), 3.31-3.44(1H,m), 3.55(1H,d,J=6.8Hz), 5.17-
20 5.42(1H,m).

Reference Example 62

4-((4S,58) -4~ (tert-butyldimethylsilyloxy)-3,3,5-trimethyl-2-

oxopyrrolidin-1-yl)-2-(trifluoromethyl)benzonitrile

%
O—S§j
gl

N

F

F
CN F

25 Using (4S,5S)-4-(tert-butyldimethylsilyloxy)-3,3,5-
trimethylpyrrolidin-2-one (161.8 mg), 4-iodo-2-
(trifluoromethyl)benzonitrile (205 mg), cesium carbonate (307
mg), tris(dibenzylideneacetone)dipalladium(0) (30 mg) and 4, 5-
bis (diphenylphosphino) -9, 9-dimethylxanthene (73 mg), and in the
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filtrate, and the m xture was concentrated under
reduced pressure. The residual solid was suspended in

we@elh2eset ate, and filtered to gi ve the titl| ePCOIRROBATH4500

as a col orl ess, so %¥( i el Plg 8@ 1H NVR
TNEEEEFS oF. 1hsR% SLExgpDs § 1t Gigi}esfombgund was
oﬂtﬂallmed86s(al-lcmorléssg%oal%(%lrlemx 232 92_87% 18e0bH s .
), 4 .00-5. 20 (3H,m . Reference Exanple

HeNMRBGPG1:3)028; 1863H 8- hydAsX$H28) , 0.96(9H,s), 1.23(3H,s),

I I 0, T I t
R GO RS e (kR 0 0T R B U omy.
4uﬁ4jhﬁah0 (3 31-79. 93IZH;EHF 65m6mim a\pr-€2 sikegessi vel y

ged 1 nDI/L u us sodi um hydr oxi de sol ution (40

DS TG Ca PE8MBt T o of di-tert-butyl dicarbonate (5. 42

) (4R) 5§IﬂE4Lleembutyﬁmm@thwgﬂmﬁuj rﬁ@—%trlﬁeeﬁﬂzl—Z—
tenperature for 20 hr, water was added to th

xputtred igilrt brel ] add ttmélnpxome‘ehy\h)sb@mqraaredew t h
et hyl acet twi ce. The extract was washed with
saturat@d4zi%ée, dried over anhydrous nmagnesi um

, and oncentrated under reduced pressure. The
was purified by silica gel colum

‘ogr aphy (eluent: ethyl acetate/hexane
>4/10) to give the title conpound as a white

po (yield: 3.21 g, 72%9 . 1HNWR(CDO 3) d :I. 21
(3 =6. 4Hz), 1.33(3H,s), 1.46(9H,s), 1.66(IHs),

1. 85(I¢H, m, 1.86-1. 98 (IH m), 3.40(2H, dd,

J=

- E; , 3 .46-3. 57 (IH, m) . np:109-112C.
anple 52 tert-Butyl (2S, 3S) -3-hydroxy-2,

3-di net hyl - oxo@yyrrolidine-lcatboxglateTo a solution
of teMsiBgt iR 2Y) ~gsftertthpdrodymethyglsilyloxy) -3, 3,5-

trimethylpyrrolidin-2-one (266.6 mg), 4-iodo-2-
(trifluoromethyl)benzonitrile (340 mg), cesium carbonate (505
mg), tris(dibenzylideneacetone)dipalladium(0) (47 mg) and 4,5-
bis (diphenylphosphino) -9, 9-dimethylxanthene (120 mg), and in the
same manner as in Reference Example 3, the title compound was
obtained as a colorless oil (yield: 391.7 mg, yield: 89%).
'H-NMR (CDC13)8:0.15(6H,s), 0.95(9H,s), 1.13(3H,s), 1.30(3H,s),
1.31(3H,d,J=6.2Hz), 3.75(1H,d,J=6.2Hz), 3.89-4.02(1H,m), 7.58-
7.74(1H,m), 7.80-7.93(2H,m).

Reference Example 64
4-1(2S,3S)-3-(tert-butyldimethylsilyloxy)-2-methyl-5-
oxopyrrolidin-1-yl]-2-(trifluoromethyl)benzonitrile

CN F
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di met hyl pyrrolidine-1-carboxylate (3.05 g ) in ethyl
acetate (45 nL) were successively added water (68 ni)

WQ 2000020284 um di oxi de nonohydrate (566 ng) and BOOIRMV8/064500
peri odat.e ( 7 ) ,af, rqom tenperature. e m><ure
was sgfffghﬁég’?gbﬁ4fgﬁﬁ%?ﬁ?&ygg%g?tﬁkﬁﬁﬁly Ke)organi c
rhetytgl pyidol haiadpess (AYer gyer - se@aat ed, and the
aqueous | ayer was extracted wth ethyl acetate. The

obtidilved opeghnt toensrris nidee (R R@a9) 1 saRioPasairbppate (10.65
) 44 ( @qgggo¥fi?%# dﬁ%%ﬁ? g@fa&i Gﬂd %Fob°88}?%% 4,5-

enper at ur e reaction sol ut'i on was
5 bmﬂﬂdl@hbpdﬂphespMQnm%ﬁQnﬁﬂduméahglxamnhanmwd@nBQaGQd and in the

d duced re re. resjdu s purified b
Y R BEE B8 MR SR BFATRY (51 (T LértRy FomBound was
el idled/ ngan@ofé-fﬂé)ss "110) S/QegdiVeS tde tg' t ggz;e/()ld' 64.7%) .

conpound as a white powder (y|eId 1.11 ,
EFNMWR@@DG )53P .13 (6184s)(,319,-@3]198, shHz) .38 (BM@(,BTH6S)4HZ

9 7 I 7. 3
Tt Jﬂ Gty groblaly B aply 7 O £.505
10 Sptdl2R, wP5CA. RétHE,encIe:Emnzp)l,e7582(14LSd 5]8)8 7THz) I
-4-h -4 - di [idi ne tert- B t
138 Sl % 4 0% HTH Rk deFeoirol  di ne-
Refeaichbexykatgo(d. €9 g9 ) was dlssolved i n hydrogen
chl oride-eth ? acetate solution (10 nL, 4 nol/L) , and

e pukydr & ﬁé%SETZTred at roon1tenperatuge ford14 hr.
{pﬁ,w(%en%glﬁgkggag%éﬁy}é]tol%q%;é é?f)ﬁ l%gaﬁgo%)]aglgﬁg Cgméylate

essu recr n-nexan
to give t ound (309 ng, 55@@ as colorless

st a Zﬂﬁ&grt er e, dhe filtrate was concentrated
?Er r ucel . resi due was purified by
; ca gel colu mat ogr aphy (el uent: et hyl
5

A solution of diisopropylamine (0.740 mL) in THF (25 mL)

was cooled to -78°C, n-butyllithium-hexane solution (3.26 mL, 1.6
mol/L) was added dropwise and, after the completion of the
dropwise addition, the mixture was stirred at -78°C for 1 hr.

20 Subsequently, a solution of tert-butyl cyclopropanecarboxylate
(0.800 g) in THF (5 mL) was added dropwise, and the mixture was
further stirred at -78°C for 30 min. A solution of benzyl (4S)-
4-methyl-2, 5-dioxo-1, 3-oxazolidine-3-carboxylate (1.00 g) in THF
(10 mL) was added dropwise at -78°C over 10 min, and the mixture

25 was further stirred at -78°C for 30 min. Acetic acid (2.0 mL)

was added to the reaction mixture and, after warming to room
temperature, water was added, and the mixture was extracted with
ethyl acetate. The extract was washed with saturated brine,
dried over anhydrous magnesium sulfate, and concentrated under
30 reduced pressure. The residue was purified by silica gel column

chromatography (eluent: hexane/ethyl acetate=50/1-1/1) to give
the title compound as a colorless oil (yield: 401 mg, 29%).
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acetate- "nethanol /ethyl acetate=l/10) , and the
obt ai ned solid was crystallized fromdiisopropyl ether

womog/lowe34 he titI e conpound (220 nrg, 39% as aPermzeosmmsoo

10

15

20

25

powder % DVSO-Cl 6) 11
ﬁ‘?’@ﬂR(@HC%a L3106tt pf (RH/ ™16 12 )3H QrJ=273 o(qu, & 43 (9H, s},
1J54L61. 2dzpH, m$ §311121|1 9, $766-4H83 (11 4n)700. |d6b155)32<1H m)
7 48 (I H, brs) . np: 69- 173C. Reference Exanpl e
F et l4l- 43R, mES) - 4- (t ert-butyl di met hyl si |yl oxy) -3

xopyrrolidin-1-yl)
geéf-egﬁ%dreg;%%-g%%%y?genzoni trile Using (4RS, 5SR) -4-
¢ er-tbuiytly [ eti( 26 hy2 si | eyl ox§) dabbonyl]amino} -1~

tr|neth |%&ﬁgggégopyﬁgéﬁgaﬁgaggﬁgg%Fie (250 np) ,

ceS|unmca-aon O ng) , tris
(di benzyl ijdenelcetdne)di pal | adi um(O (36 ng) and 4, 5-
5 di phenN " phogphinymo) , 9-di met hyl xant hene (45 ng) -
d in the sa nerias in Reference Exanple 3 ,
Y€ title conmpound was obtained as a pal e-yel |l ow oi |
(yield;s&ﬂangonybeltbrﬁ%bufyw 1- (Q2%8%€3H, S) ,

0.94(9H,S), 1.04- 1.36(9H, m, 2.26(3H s 3 .60-3. 91
tb@pqﬁzyloyyégayboqﬂlqu;qﬁ}propaggy ycy quganﬁfarboxylate

5 [ a

propa oyﬁf %%?gpéﬁigg?bé?slé?ggg b?u??%hn% ??%ﬁum
mm:s;hydrld@du B@h21;14;hrwarﬂ))add?»doxepéntlaﬁcmﬁt(ﬁo@lawg;tirred at

t hesi,zed, according to t t hod described in
GEUERE B gl Cnenpserged vy i Lot iongalspere, and the
0l99%e whs, 2xdrbcoe@eiianethyllecatitand P askirdét was
in acetone (15 nL) , was stirred

carbonate (405 ng%EF ! , .
tERad MEURABYER FPGMT1NMe dréaet PBRAT i XIATO R TagREE ™
50 MALLT an@NdohBenfl A &M reduced pressure. The residue

was purified by silica gel column chromatography (eluent:

hexane/ethyl acetate=30/1—>1/1) to give the title compound as a
colorless oil (yield: 1.58 g, 94%). |

'H-NMR (CDC13)8:0.68-1.35(7H,m), 1.44(9H,s), 2.87-3.05(1H,m),
3.53-4.20(2H,m), 4.91-5.17(3H,m), 7.29-7.40(5H,m).

Reference Example 67 '

tert-butyl 1-((28)-2-{[(benzyloxy)carbonyl]amino}-1-(tert-
butyldimethylsilyloxy)propyl)cyclopropanecarboxylate

w@m

S|--
A solution of tert-butyl 1-((2S)-2-
{[ (benzyloxy)carbonyl]amino}~1-
hydroxypropyl) cyclopropanecarboxylate (1.58 g) in THF (15 mL)

was cooled to 0°C, tert-butyl (dimethyl)silyl
trifluoromethanesulfonate (1.56 mL) and 2, 6-dimethylpyridine
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30

extracted with ethyl acetate. The extract was washed
Wi th saturated brine, dried over anhydrous magnesi um

wabare34 and concentrated under reduced pressPCEIP20082064500

fied by sili .
s g masRy S tde Tt RheaRErERry s airasr) atoreqm
tHen@irge urBe rbirt 1€ 1ONPoRdragad SQIQ @S HR Ireb¥t 8bf mixture,

231.4 ng, 43.0%. 1HNWVR(CDA 3)d:1.01(3Ht, J=7.2Hz)
anq_tn§7m1xtgge(gﬁ$rﬁxtra 20(BLtQ, eUuel ;igatate;r  ERejextract

3y SR pighe FS gt SRR ragnesiun
sldlf@ted and. 2blzgentrhtedD upHelr qed?efiﬂﬁi??;&re? TBe?residue
Vﬁ%ﬁ(lrllff.etil 5 éz%as%%ﬁl_l gl%?%ngmgraf r;p (eluent

H%n@%l%g@yéc&@é{t?éﬁlpfoo—wﬁffatf@‘?g’%eattf% £180L Wb d as a

et hyl benzyl am no r opanoyl

Qgﬂ@rd@rsépéhécélf@@'l at- 5@ @1. i n nethanol (60 m)

YD B P AT BRI 170 0 85,

1t Egm%atsl)lr,ef30834.47.28(.31~1\1\8t) er 3was-—- adQBBdZH,(m t,h@ .péatt 4D05H,m) .
m xture, and the ég:xture was extracted with ethyl
r

Ra?df&rglnée ¥KEMRXT r&tt was washed with saturated brine,
@d) -Q\t%&taﬁawi@l%emq@ﬁw&wlé@ﬁ@chﬁn@-
concentrat ed under reduced pressure. Thé residue was
gansHired 2b ¢ 1 Bept & geinecol uim chr omat ogr aphy (el uent :
hexane/ethy/ agetate=l/O "1/1) to give the title

orless oil (yield: 1.31 g, 999%.
\3) i O 53-0. 66(IH M , 0 .95-1.09 (2H M
, 1/0503H,d, J=6.7Hz) , 1 .06 (3H, t ,J=7 .IHz) , 1
. 22 (IH m), 3.03(IHdg, J=9. 6, 6 .7Hz) , 3
H d, J=13. 2Hz) , 3 .60 (IH, d ,J=9. 6Hz) ,

To a solution of tert-butyl 1-((28)-2-
{[ (benzyloxy)carbonyl]amino}-1-(tert-
butyldimethylsilyloxy)propyl) cyclopropanecarboxylate (693.9 mg)
in methanol (8 mL) was added 10% palladium carbon (containing
50% water, 80 mg), and the mixture was stirred at room
temperature for 3 hr under a hydrogen atmosphére and filtered.
The filtrate was concentrated under reduced pressure, and the
residue was dissolved in methanol (10 mL). Sodium methoxide
(404 mg) was added and the mixture was refluxed for 4 hr. A
saturated aqueous ammonium chloride solution was added to the
reaction mixture, and the mixture was extracted with ethyl
acetate. The extract was washed with saturated brine, dried
over anhydrous magnesium sulfate, and concentrated under reduced
pressure. The residue was purified by silica gel column
chrbmatography (eluent: hexane/ethyl acetate=30/1-1/3) to give
the title compound as a colorless solid (yield: 200.8 mg, yield:
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3.83(2H,d, J=13.2Hz) , 3 .96 (IH g ,J=l .IHz) , 3 .97
(IH, q ,J=7 .IHz) , 4.20(IH brs) , 7 .17-7 .38 (10H m
WO 2Rehznance Exanple 57 Ethyl 1- [(IRS, 2RS) -RET/JP2008/064500

B O PEE o BT B bl 8 e SA of Bl Fintor (oD 82 (oH,m)
1(2633,. 32R3}K, mP; $dabenzd @m,ng) SlechyIHHHITORY! ]

cycl opropanecar boxgl ate (1.30 g ) in THF (15 nL) was
%%ﬁﬂré?alqeo Egempier 2 - butyl (di methyl) silyl

f t d _
24 o Ly 30, B oA mety fono-s

5 maap,lm@[@aﬁlePtf@dybl Qr-mhmOtrebpezamutrlana)r 17 hr .

10

15

20

25

Water was gdded to the reaction mxture, and the
m xtur ey racted with ethyl acetate. The extract
washed\wit h saturated brine, dried over anhydrous
magnes{ um sul fate, and concentrated under reduced
sute., The residue was purified by silica gel -
col ufm chromat ography (el uent: hexane/ et hyl
acetate=l/0-"4/1) to give the title conpound as a
@ss oil (yield: 1.30 g, 76% . 1H NWR (CDC 3)d
4/(3H,s) , 0.11(3H,s), 0 .81-1. 36 (4H m ,

3 Flsj 1.03(3H,t, J=7.1Hz) , 1 .11 (3H,d, J=7
,3.19(1 H,dd, J=6.9,4.4Hz) , 3 .40 (2H,d, J 14
.OHz) , 3 .80 SZH q,J=7 .1Hz) , 4. 02 (2H,d, J
OHz) , U431n916 (§S) 17~ (FertThuty dinethyls by Yopon - 6mm)ethyl 5=

{?gsﬁ y%ﬁﬁg{:%ﬁ/ﬁglé G%Qi 6R§) mﬁzt hy|1?l:§amo-2-

dﬂa&mbe@[zandl]:hn‘epé ant % .an mgTo aesblmat ¢a)n‘bco-fatest mBB 41mg),

DB h O S N SR PO R s CA ot 8nls 485

xgls) dl@)hgaymaﬁggpﬁ%m@ RS medHe 0% ARl | @di WY, and in the
r oxi de-car bon
sgge manner as in Reference Example 3, the title compound

(yield: 68.4 mg, yleld' 22.2%) and 4- [(6S TR)-7- (tert-

butyldimethylsilyloxy)—6—methyl—4—oxo—5—azaspiro[2;4]hept—5—yl]-
2-chlorobenzonitrile (yield: 161 mg, yield: 52.4%) were obtained
each as a colorless solid.
4-[(6S,7S)-7-(tert-butyldimethylsilyloxy)-6-methyl-4-oxo-5-
azaspiro[2.4]hept-5-yl]-2-chlorobenzonitrile;

'H-NMR (CDC13)8:0.07(3H,s), 0.12(3H,s), 0.67-0.79(1H,m), 0.88-
1.37(3H,m), 0.93(%H,s), 1.30(3H,d,J=6.4Hz), 4.29-4.41(1H,m),
4.59(1H,d, J=7.2Hz), 7.01-8.04(3H,m). |
4-[(6S,7TR)-7-(tert-butyldimethylsilyloxy)-6-methyl-4-oxo-5-
azaspiro[2.4}lhept-5-yl]-2-chlorobenzonitrile

'H-NMR (CDC13)8:0.06 (3H,s), 0.10(3H,s), 0.89(9H,s), 0.97-
1.17(2H,m), 1.21-1.42(2H,m), 1.36(3H,d,J=6.6Hz), 3.79-3.82(1H,m),
4.06-4.19(1H,m), 7.54-7.69(2H,m), 7.91-7.95(1H,m).
mp:169-172°C.

Reference Example 70

2-chloro-4-[ (6S)-6-methyl-4, 7-dioxo~5-azaspiro[2.4]hept-5-
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(containing 50% water, 280 ng) , and the m xture was
stirred at roomtenperature for 18 hr under a hydrogen

W(mmmxn@r e. The reaction mxture was filteredPCIR2008/064500

10

15

20

trate. Sgs%éoncentrated under reduced pressure and

¥ FES s purified by silica gel colum
chronatography (el uent: hexane/ethyl acetate=10/1 1/4)
t Othe title conpound as a colorless solid

(yi 164 ng, yield:22 .8% . 1HNWR (CDA 3)d :0. 02

,,,,,, 0. 05(3H, s), 0.61-0. 71 (l1Hm , O.85-

.2103H,n), 0.90(9H,s), 1 .17 (3H,d, J=6. 6Hz) , 3

. 88 (IH m), 4.43(1Hd, J=6.8Hz) , 5 .45
4, bry) . Reference Exanple 59 rac-4- ((6R, 7R) -7-
(te hut yI di net hyl si |l yl oxy) -6-nethyl -4-o0xo-5-
azasgiroc[ 2. 4] hept-5-yl) -2-chl orobenzonitrile Using
(6RS¢\7RS) -7- (tert-butyl di net hyl silyl oxy)
- 6- nethyl - azaspiro [2 .4 ]heptan-4-one (162 ngy) ,
4-bro oben ri u
Carboggf%)%@igﬁ g? g§%¥§l AH%Q%%éenQb 05&%&L M methylene

el ety |( Qdenﬂayzeﬁweﬁdﬂjml kadi-g0ts) dlﬁ@tﬂ%i)s@llﬂoﬁcﬁf (0.062
t hene

is di phenyl phosphi no) 9- di, et hyl xan
AR Jot e RS R b e t”ghe same
E%éﬂatﬂu%eCQHPOy@%M@S ‘Abts%'lﬂﬁgoﬁsoﬁ Mrﬁrdr%s% %lesdvR
yield: 140 ng, 56% . 1H NVR(CDC H, s
@Mmﬂ%)netbylm—wo ~Po-azZpEpinp) 2. 4)] Imat ﬁ-ﬂ]psnizn@lltrlle

ﬁé%(?%.( Zxﬁ’gSAFI tg_llettgyl%n c%}lzo;tlge LPZ_IZ§ rgl.4dv432(9§|édn§1d£opw1se to

Bef efeenes obXatpt erd0 fidthe( ASktufe {wdd RANZHOXYY -40°C for 1
amn di met hyl - 3- oxopent anoate A

b
2 DamILL BLN0) 210 ] Tet YL S AQxoPent aN0ate B ke ywas

sz@;lsrgr%%p'a%d 0@ £oiBSo M. N-RLLY I AEReX8NEn S Ol d QR
mixture, and the mixture was extracted with ethyl acetate. The

extract was dried over anhydrous magnesium sulfate and
concentrated under reduced pressure. ‘The residue was purified
by silica gel column chromatography (eluent:hexane/ethyl
acetate=50/1—>1/1) to give the title compound as a pale-yellow
oil (yield: 35 mg, 88%).

"H-NMR (CDC13) 8:1.50(3H,d, J=6.8Hz), 1.78-1.96(4H,m),
4.68(1H,q,J=6.9Hz), 7.57(1H,dd,J=8.6,2.1Hz), 7.72(1H,d,J=8.6Hz),
7.90(1H,d,J=2.1Hz).

mp:169-172°C

Reference Example 71

4-[(6S,7R) -7~ (tert-butyldimethylsilyloxy)-6-methyl-4-oxo-5-
azaspiro([2.4)hept-5-yl]-2-(trifluoromethyl)benzonitrile
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1.6 nmol /L) was added dropw se. After the conpletion of
the dropwi se addition, the m xture was stirred at -78C

wo o009/02(284 Subsequently, ethyl 2-methyl pr opanoBtEJIP2008/064500

(0.675 nL) was added dropwi se, and the m xture was

fur herogtj/r ed at -78C for 1 hr. A solution of benzyl
- - hil -2, 5-di oxo-I, 3-oxazolidine-3-

carpoxXyl ate (900 nmg) in THF (5.0 nL) was added
wi.se, at -78C, and the mixture was further stirred

at -¥8C for 20 mn. Acetic acid (2.0 nL) was added to

the neaction m xture and, after warmng to room

teture, wat er was added, and the m xture was

ed with ethyl acetate. The extract was washed
wi t hYsatifkat ed brine, dried over anhydrous nagnesi um
sul f ghe, Faﬁd concentrated under reduced pressure. The
residue was purified by silica gel columm

chr ondtsdgagley) ¢ ét lieert- h\é)yédemethylsabﬂ@néﬂ g-oethylly 5-

h | j | | d:
YstaEd o & hebL En SO reBes ey - (G
tkiEl&szmetmleéniéﬁiﬁtlLé—@92$EB)mg J.éﬂdﬁﬁmféhrbonate (1.38

4.06- 4. 22( 2H, m)
2Hzt§tls élb?nzslqu%ton§5 éapsll lt{mw nﬁ1)29 mg)zenck 4,5-

(t erél@gﬁtyl di %}E{/@Fﬁ'}y@éﬁﬁ E_@%?i&é‘ﬁhé@ (-3%-6 mg), and in the

samamtamyxbpyasoim dReE2-come Axgwplei dn die etitplle coBpound

( zyl ox r yl.] ,a
YZl e&‘ Cimet% ﬁ)@l% i%%ié ta ta]‘eld gqog?ﬁ%y) n TeteEkol (30
buﬂ;&ldﬂt&@tﬁg)ﬂ)b@llyl@xﬂ@6—9@%&1§Qdﬂuﬁk@%-€ﬁwp1@©[Qla@h@ﬁﬁ 5-yl]-
vvas added, and the m xture was stirred at 00C for

i (traddypzpmat AybieRRE oAl am ¥he b | 0% @dut 26/ ) we gre
Mdad o hbg %gagté L TikuLg; ;@nd the mixture was

extracted with ethyl acetate. The extract was washed
4ni [t (9 Ss dRU At éte bt ting, y ldiiimed hg¥ et 1 whdwpdr-citsnerthgied - oro—5-

azaspiro[2.4]hept-5-yl]-2-(trifluoromethyl)benzonitrile

'H-NMR (CDC13)8:0.06 (3H,s), 0.10(3H,s), 0.90(9H,s), 0.99-
1.18(2H,m), 1.21-1.33(1H,m), 1.31-1.44(1H,m), 1.37(3H,d,J=6.4Hz),
3.79-3.86(1H,m), 4.09-4.25(1H,m), 7.79-7.86(2H,m), 8.23(1H,s).
-[(6S,78)-7-(tert-butyldimethylsilyloxy)-6-methyl-4-oxo-5-
azaspiro([2.4]hept-5-yl]-2-(trifluoromethyl)benzonitrile

'H-NMR (CDC13) 8:0.08 (3H,s), 0.13(3H,s), 0.69-0.81(1H,m),

0.93(9%H,s), 0.93-1.09(1H,m), 1.18-1.41(2H,m), 1.32(3H,d,J=6.4Hz),
4.43-4.46(1H,m), 4.61(1H,d,J=7.2Hz), 7.80(1H,d,J=8.7Hz),
7.95(1H,dd,J=8.7,2.3Hz), 8.25(1H,d,J=2.3Hz). |

Reference Example 72

4-[(6S,7R) -7 (tert-butyldimethylsilyloxy)-6-methyl-4-oxo-5-
azaspiro([2.4]hept-5-yl]-2-methoxybenzonitrile
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sul fate, and concentrated under reduced pressure. The
residue was purified b y silica gel colum

wae kooons2egr aphy (el uent: hexane/ et hyl PCT/JP2008/064500

acet at e= 30/I->I/3) to give ethyl (4S) -4- {
[(b nzyl o carbonyl] am no} -2,

'BS hydr oxypent anoate as a col orl ess oi
720 mg, 79% . A solution o f ethyl (4S) -4-{
é yL.oxy) carbonyl] am no}-
2, 2-Qi nmet hyl - 3- hydr oxypent anoate (720 ng) in THF (20
nm.) was cooled to 00C, tert-butyl (dinmethyl) silyl

tr or onet hanesul fonate (0.589 nL) and 2
, 6 et hyl pyridine (0.390 nL) were added, and the
m xt s stirred at roomtenperature for 3 hr.

Wat egyWas added to the reaction mxture, and the
m xture was extracted with ethyl acetate. The extract

was wHsHag weeh-datltteritduthlidamethy] bl ohasty ) anfhipgt bus—5-
EEQE b nt,r d reduced

pre g%rig]%ﬁﬁégééhdﬁggﬁkgq%grkfﬁéﬁ ng%%]l?a ge
nexhaxybehe omiat ogteapii2 4 eiguentesh@xaasuaa‘m:triayﬂe (1.46 qg),

s braey) i derdrsmh el ipo) Legtinlo) “(135.6 mg) and 4,5-
Hﬂse(ﬂlpﬂéhyllgh%}ﬁ%@'JW'Mhetg%lganﬁ'léTﬁat melz;@eet RGPAL&nd in
as a colorless oil (y|e : 4%

G gemenmannert &y | in Agfergnce| @b@m&ﬂ &oy)th@altb@hyl gompound

j - tert t - o
é?%#ﬁgk ﬁﬁgétgéoatég%%#tég§ g§§d ¥ :%anol (Eﬁ'né?/%a
'adgerd d@@@pakba@eunxqgrb@no©qgnt§)nlmgmﬁ@ﬁbwﬁteo,989

the. m xturewas stirred_at Hmmtamaaune

AR PNET AT RGN i i el Wty E AR e el
3Ths@ (il By 8L e, y@s) Conesniiaked wngdery rﬁ%@ﬁ% pressure,
and the resi due was dissol'ved in THF (
G]GQddﬁpdgyUe8h§JkuﬁHﬂ9,(ﬂ 53nlly, da@—&dﬂhdﬂ én@Zﬂhﬁ d,J=1. 9HZ)-
u s_flux for 3 hr. Water was added to the
I?ggéanﬁmﬁ1x P eF‘%md the m xture was extracted with

ety atﬁpmea—'rm—mgtlm@é -PasS-dione

HN

0]

To a suspension of (2S)-2-aminobutanoic acid (10 g) and
activated carbon (116 mg) in tetrahydrofuran (50 mL) was added
dropwise a solution of triphosgene (10.07 g) in
tetrahydrofuran (50 mL) at room temperature, and the mixture
was stirred at 50°C for 2 hr. The same experimental process
was performed twice, in each of which insoluble materials were
filtered off with celite, and the filtrates were combined and
concentrated under reduced pressure. The residue was washed
with hexane to give the title compound as a solid (yield:

22.39 g, 89%).

- 114



10

15

20

25

dried over anhydrous magnesi um sul fate and
concentrated under reduced pressure. The residue was
W 20000202064 by silica gel col urm chr orrat ogr aphy BET/u008/064500

.hexane/ et acet at e=30/ give the title

oNRBRELr et d0° bt ta Jng. SpFer 41~ Sb-A043 @hamy 4r2- 3%

-38((t1ﬁfhﬂbU5W§1(IFBtHBé| silyloxy) -3, 3
trlnetﬁylpyrrolldln 2-one (yield: 289 ng, yield:
eﬂﬁpceeﬁéﬁmﬁkeé”%olorless solid. IHNWVR(CDA 3 O -0

0 1 d. J=6.. )
BA) (ash- R P, 5paifflol e oxdifhs diel a-cqrhaxylate
. 9 .3Hz) ©3.70-.3.80(IH ), 4 .37-4 .45 (IH, m),
Q0 (IH bifs) . [(4R 5S) -4-
hyl silyloxy) -3, 3 ,5-
2-one 1H-NVR(CDA 3 O .09(6H, s )

b
)- hyl pyrrol |
0790(9H, s 06(3H,s), 1.15(3H,s), 1.25(3Hd,
J=6. 2Hz) , .31-3. 44 (IH m), 3 .55 (IH d ,J=6.

8Hz) 42 ( .. erenc np

ore). mdptliady s (4 Il pe Rl ereae Pl 8,02, S-aione
(8. 157 q&thya RenoXopyioebifdirnaley(J0t 2 g) in
(trifluoronethyl)benzonitrile Using (4S, 5S) -4-
q§p§qhyggp§p§@@9{ gﬂiywéﬁyyooged3U35PC N-methylmorpholine
(gl Watayl9¥§r§mdéﬂ'Bf%p%@geg1§ﬁd8tﬁgnm1xﬁ£ﬂeoqgs stirred at
(trifldoromethyl Ybenzonitrile (205 ng) , cesium

acar bonak enx 30A Aginol/Lrhgdfchidrendyilordereacetloyk)acetate

di.pal.l adi ) (30 ng) an . 5- bis o ,

ey AR o 5936 R Hobwy 7S it 1SFete 7ehergeact on
rﬁﬂd:drﬁ t hpaatike EEpidated Refshienue BxaTpkR13ridé heas
title conpound was obtained as a colorless solid

fajiterad 9085 withy colilded: Bhey filurptgacperngpntiated under

r(egdceﬁHprngéfeo’H:os) J% %ﬁégtll’é% éorgp;%;ﬂa Sk 8 pale yellow

14u-|z()yle14 301. 548@([5}24)). 7 .77-7 .93 (2Hn) , 8 16
1&' 'N_'MR?chh%s 5'_53 3H, t Refere ﬁg), f‘n:?&ls % 6335(2}1 m),
4.74(1H,dd, J=6.0,3.2Hz), 5.27-5.44(2H,m), 7.28-7.49(5H,m).

Reference Example 75
tert-butyl 1-((28)-2-

{ [ (benzyloxy) carbonyl]amino}butanoyl)cyclopropanecarboxylate

L%K

A solution of diisopropylamine (3.76 mL) in
tetrahydrofuran (50 mL) was cooled to -78°C, n-butyllithium-
hexane solution (16.56 mL, 1.6 mol/L) was added dropwise and,
after the completion of the dropwise addition, the mixture was
stirred at -78°C for 1 hr. Subsequently, a solution of tert-
butyl cyclopropanecarboxylate (3.77 g) in tetrahydrofuran (10
mL) was added dropwise, and the mixture was further stirred at -

78°C for 30 min. A solution of benzyl (4S)-4-ethyl-2,5-dioxo-
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4- [(4R, 5S) -4- (tert-butyldinethylsilyloxy) -3, 3
, 5 -trinmethyl -2- oxopyrrolidin-1-yl] -2-

w@ eoovorazses onet hyl ) benzonitrile Using (4R, 5S)PEHIP2008/064500
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tert-butyl.di nethyl silyl.o 53,53y O
TR PR P RIS Epda- %) in Aighgrotaran (50
it ) Ivfdsu et Bybpwbenzanitiget erd 34D Mh anBeshdMhixture was
carbonat e (505 tris (di benzylideneacetone)

@qjg%nqda@,tunﬂgjc Eg;)x ﬁ@) mand 4ACetist cid was added to the

! : -9 9-di 1
LELane LSRR 00 focd. ALOSL VL ARLRADS L e oo
extitarteohpothdebgl cutetiated a%ha extvadtesasiWashgdewdth

391. 7 . ylheld: ;[ 899. 1H N 3) :0 .15 (6H,
S b Ren 5o Y PBgspLs ) hadegi(a Sy tate) and
Jorfoetitihited uh8ef | Foditbed pRedbEte. rhd8%rebidie WhE, pltified
), 7.58- 7.74(IHm, 7 .80-7 .93 (2H, M . Reference

k5k5ﬁ§ﬁ§a6ge4_cP{gg§ qﬁgomagography (eluent: hexane/ethyl
ééé%gfégﬂyﬁng Eg%%%ﬁj¥|?$¥??ié&én%gqlgy%' as a colorless oil

oxopyrr ol idin- uor one

bergahi tlr.ilbelYsi ngr ) 4S, 5S) -4-

1&1’teert-bUt¥l %i met hyl si |yl OX&I - 5-

SOHRI( GO 07 B 2 23rier 5 662 1) 1- 04 Thb2 665, m) , 1.50 (98, ),
£ o719 .ugrienekhy| 3 benzong (i, ) ( 6580205 )52 (16E%)YM7 . 29-
carbonate (10.65 g ), tris

{ADEnz ) i-deneacet one) di pal | adi um(O) (1.00 g ) and

ezt'c'%fp‘ic EggB§§Qy+§)hosphi no) -9, 9-dinethyl xant hene

}51 ) g%), and In the sane manner as in Reference
teemmuue y3 1-t(hes) +24 €] Gemelubdyyasriodt i ned mag -a- (tert-
col ar].ess soli ield: 5.617 , yield: 64.7%.
SPphresey 151 & | Sy Dy D) Gyadpbmpene s iaiea, -6
4Hz) , 2.65(1H,dd,J=17.0,7.0Hz), 2 .76 (IH, dd, J=17

- 4.44(IHmM, 4 .57 (IH q ,J=7

.0 ,7 .0Hz2)H, 4.
.OHz) , 7 .82 (I =8 .7Hz) , 7.89(IH dd, J=8
,J=2. IHz) . Reference

% te i (( 2B - 2-
\Si/o ©

To a solution of tert-butyl 1-((2S5)-2-

{ [ (benzyloxy)carbonyl]amino}butanoyl)cyclopropanecarboxylate
(1.16 g) in methanol (25 mL) was added sodium borohydride (180
mg) at 0°C, and the mixture was stirred at 0°C for 30 min.
Aqueous ammonium chloride was added to the reaction mixture, and
the mixture was extracted with ethyl acetate. The extract was
dried over anhydrous magnesium sulfate and concentrated under
reduced pressure. The residue was purified by silica gel column
chromatography (eluent: hexane/ethyl acetate=50/1—1/1) to give
tert-butyl 1-((2S)-2~-{[ (benzyloxy)carbonyl]amino}-1-
hydroxybutyl) cyclopropanecarboxylate as a colorless oil (yield:

914.8mg, yield:78%).
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{[ (benzyl oxy) carbonyl] am no }propanoyl)
cycl opropanecar boxyl ate A solution of diisopropylam ne
w@ 0090m26d.) in THF (25 rrL) was cool ed to -78C, PCT/JP2008/064500

n-butyl | i_thi hexan ol.u ( 1.6 nol /L)
was added &Oligkﬁ S8 3 dteratf :béJroC hg gg%‘gfe%l on of the
dr aamiz3a oagglbhrodny 1 henioyt-ur-e was stirred at -78C for
1 hr. Subsequently, a solution_ of tert-buty

AT BERs Ak 4P baRYIRANE e PeBY 1 gty mlm:n(gg Apf gm§-lutidine
reldesh A9PUhSEer AR AR HaK 408 HBP LAE thRlePLbEET: BL-

-78C for 30 mn. A'solution of benzy
5 mqﬂetriq;yIteZtdetxak@meB}}d)cﬂzlahedtnefBu@mﬂm»h)alnatseltdzn@ﬂe

VoA dded  d e at -78C o 10,
R eI 0E ) RB i RTUPE AR PG £ePORD] TFBIPTAC AFaCEPg, MixCure
vk rBtl'irré@leEbﬁ ach#. (ZrHa Heh cvasn afoee 40 wake angaat t8Mwater,

m xture and, after warmng to roomtenperature, water
tRedBdxtaRE ¥aR HbaaRtedsd thxetrt aratiatie et Rpp extract

E%E%edTugt X§£€ﬁ¥a H¥§igeddﬁ$%g 5¥gf“gﬂﬂ§grgﬁgnﬁagnes1um

over anhydrous magneési um s
10 sldrﬁaftm,r ahddcaonckert reachut exhdpire ssdueed 'Iﬁrﬁasrsea1edueTha5res1due

S o, B PR St A e S o ca (Lo

@@hgt£§c§€%6g15ﬁyi—92/lfyﬁéﬂ%& Q%e”g %%?é@ompound as a

@HzarleSf @9@9#{;/391«# L8598 9,7 @%H m, 5 11(2H s), 5

5 9uRscio by Pl outbdhind - Danprlt Bl - gupgrosg2 omm,

15 Y (3FS)1.42-(PH[ hbenzyb10>3).)7 IcaHhamy| 1 .19-4.28 (1H,m), 4.71-

| hydpoxypro C cI pr panecar boxyl ate A
‘gg%@}}{oﬁ‘ ofE’ é%’(Tg ﬁ%@ﬁ :‘5? 241 PH/Menzyl oxy)
;@@mg] ERBhPLe } PT opanoyl ) cycl opr opanecar boxyl at e

66 g ) in methanol (25 nmL) was cooled to 0C, 90%

(1
(sﬁfdrdm E@F‘éh?@lwbtélﬂ(@wl@)ly&asyad@'e@thxdn@1 he mi xture
gygﬁﬁi ﬁgg]ﬁéptan—4—one

S
O—Si
el
SN

" To a solution of tert-butyl 1-((2S)-2-

20

{[ (benzyloxy)carbonyl]amino}-1-(tert-
butyldimethylsilyloxy)butyl)cyclopropanecarboxylate (1.18 g) in
methanol (20 mL) was added 10% palladium carbon (150 mg), and

25 the mixture was stirred at room temperature for 18 hr under a
hydrogen atmosphere and filtered. The filtrate was concentrated
under reduced pressure and the residue was dissolved in methanol
(20 mL). Sodium methoxide (230 mg) was added and the mixture
was refluxed for 2.5 hr. Water was added to the reaction

30 mixture, and the mixture was extracted with ethyl acetate. The
extract was dried over anhydrous magnesium sulfate and

concentrated under reduced pressure. The residue was purified
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00C for 30 mn. Water was added to the reaction
m xture, and the m xture was extracted with ethyl

waeevare34 The extract was vvashed vvi t h sat ur at eRPICHIr2068/064500
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20

dri ed .over %grous na Si um

Soradirobs TeGograbtl, LS derane/arar!

Feddddeadoby —si td C%og%Ev@0£H@“t£%¥é”€3ﬂﬂ$uﬁﬁh¥s(§|é@iﬁriess oil
hexane/ethyl acetate 30/ 1 1/1) to give the title

ndds8am@ol Bi¥less oil (yiel d: 1 58 g, 94%.

wyNg%%ﬂ( Iaao%mo)@ %7%%?&3208%?9 149"' S’)0’ % 0.92 (9H,m),

13H)-1. 57 (1H, 8D, 71 . &D-1.B3, (1, m ReBeBe-FB:.e6GE(>dai)‘|ni ¢ B8784-

t (benzyloxy) carbonyl] am no
%f§&3§¥g¥fb é d$;£%ﬁéi Ionxy) propyl)
Ré@ggyya@pgﬁgﬁ 1doxyl ate A solution of tert-butyl
((29) (benzyl oxy) carbon am no
i msdﬂ&yaréim eYorlolRep anoo ) Hhsrt ke <hyB8 dgoFor
. C dt I [ byl
R A s e S g s R
, 6- dlnethyyp ridine(l.05 nmL) were added, and the
m ur M&}é%rredatroomtemmrMUreforjﬁ hr .
s added to the reaction nixture, and the
was extracted with ethyl acetate. The extract
sh d wwth saturated brine, dried over anhydrous
sul fate, and concentrated under reduced
e. The residue was purified by silica ge
chronatography (el uent: hexane/ et hyl
"1/1) to give the title conmpound as a
6i | (yield: 1.57 g , 75% . 1H NVR(CDC 3)
0. 08Y0. F14 (6H,m , 0.78-1.29 (7H m , 0.88(9H s),
1. 41( Yaisky, é@s$374 t?&@-'ﬁu@yld%megﬂyf51%91c§)%”—@—eth§l ~5-

.28-7 .41°( Ref erenCe Exanpl e
azasp1ro[2 4]heptan 4-one (397.8 mg), 4-iodo-2-

trifluoromethylbenzonitrile (482 mg), cesium carbonate (721 mg),
tris(dibenzylideneacetone)dipalladium(0) (68 mg) and 4, 5-
bis(diphenylphosphiho)—9,9—dimethylxanthene (171 mg), and in the
same manner as in Reference Example 3, the title compound was
obtained as a colorless solid (yield: 433.7mg, yield: 67%).
'H-NMR (CDC13)8:0.07 (3H,s), 0.11(3H,s), 0.90(9H,s),
0.96(3H,t,J=7.6Hz), 1.02-1.17(2H,m), 1.30-1.38(2H,m), 1.65-
1.83(2H,m), 3.83-3.91(1H,m), 4.05-4.16(1H,m), 7.80-7.86(2H,m),
8.28(1H, s) .

Reference Example 79
(4S,58)-1-(3-chloro-4-iodophenyl) -3, 3-difluoro-4-hydroxy-5-
methylpyrrolidin-2-one
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(6S) -7- (tert-butyldinethylsilyloxy) -6-nethyl-
azaspiro [2.4] heptan-4-one To a solution of tert

WO Raswpr0234 ((2S) -2- { [(benzyl oxy) carbonyl] aPET@20081064500

(tertbutyl di met hyl silyl oxy) propyl)

qy oproppanecar boxyl ate (693.9 ng) in nethanol (8 nlL)
ded 10% pal | adi um carbon (contai ni ng 50% wat er,

80 ng)\ , and the m xture was stirred at room

Q ature for 3 hr under a hydrogen atnosphere and

filtered. The filtrate was concentrated under reduced
pr e, and the residue was dissolved in nethano

(1 . Sodi um net hoxi de (404 ngy) was added and the
m was refluxed for 4 hr. A saturated aqueous

ammohi um chl ori de sol uti on was added to the reaction
m xtlre, and the nmixture was extracted with ethyl
acetate. The extract was washed with saturated brine,

dri ed Tévér sahRyEr Ut néddnés) nhr st ehkerorhenyl) -3, 3-difluoro-
h
R e b e e

ﬂmeboauebehlnmideacelza erg30Ah- ébé{%:)ctamg:l V(= trtﬁ.e tat| edded

STl SR ASEY 1Y AL 2008 e
StAAreH atOro&R-&em a&%He”tor 18 26r 1. 3B(e3HeAktidn- ﬂﬂkfhre was
.49 (2H M , 5 .66-5. 95 (IH m) . Reference Exanple
@@wnt[reb‘@d, rgytery was eddeguand dilre hiydtsirey Wagyxtracted with
e:tgx: % ée OXQpps e?&%%g:ltr Qa% 2 4ie_<§;?oq;e'r5é1¥1ll'1l/drous magnesium

or O enzoni

dﬁhﬂmtebahgldbmmﬁdnﬁayddyhnny) ré&dummd\ressure. The residue
azas EZ 4] hept.an- 4- one ﬁéoo 8 , 4- br ono- 2-
& B 65 $APY r5 e 9813c t@QFBBHé{te (384

(Ehentt h2ahe) ooz |d 'c%%a%es%fbf@l/@' Pab! gfvd A (iibe
compound as a pale-yellow oil (yield: 113 mg, 69%).

'H-NMR (CDC13) 8:1.38 (3H,dd, J=6.5,1.2Hz), 2.38(1H,brs), 4.05-
4.23(2H,m), 7.14(1H,dd,J=8.7,2.5Hz), 7.64(1H,d,J=2.5Hz),
7.90(1H,d,J=8.7Hz).

Reference Example 80

4-[ (4R, 5S) -4~ (tert-butyldimethylsilyloxy)-3, 3, 5-trimethyl-2-
oxopyrrolidin-1-yl]-2-(trifluoromethyl)benzonitrile

0‘6(
A
E N

CN F
Using (4R, 58)-4-(tert-butyldimethylsilyloxy)-3,3, 5~
trimethylpyrrolidin-2-one (266.6 mg), 4-iodo-2-
trifluoromethylbenzonitrile (340 mg), cesium carbonate (505 mg),

tris(dibenzylideneacetone)dipalladium(0) (47 mg) and 4,5-
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bi s (di phenyl phosphi no) -9, 9-dinethyl xant hene (91 ny)
, and in the sane manner as in Reference Exanple 3 ,

W@ b@IneeBL£ conmpound (yield: 68.4 ng, yield: 22PQPYP2o8d64500

4- (.6 7 -7~ (tertpbut Idl I SI| | o .

s (e PRerYens e Lo S s R e e iPo mo) , and in che
santhiahabenzonih rid & dericel Qxaﬁhﬁﬂe g, ﬂﬁeeltdt152cé«&@>ound was
wer e obtai ned each as a colorless solid. 4- [(6S, 7S

abtainedy 85 byt B b THIHPWs iy X%§§1d 6-Fbt-Hy Mg4- gkels:
| | |
SRR BP0 %8 (T BH T s 888 35y Qﬁ%"@%@')e?io%w s)
(139,131, 5) 0. 8831 (131‘371(,31H6|1’)2Hz®,93(PHH),,d,]I=.6§QHgS$I,gl_BS—
=.Hz,4 -4 I H 4 | H d, J=7.
32 GHE) 007 (i byt (o 0d Ty S5

f(et@rtenlagt Ekg{-h@pé il si |yl oxy) - 6 met hyl - 4- oxo- 5-
azasplro [2. 4 ]hept-5-yl] -2-chlorobenzonitrile

ﬂ%rﬁﬁk—éc@@etjbl{tyld}metbal BHylexy) ->-®thylpygaelidin-2-one
.89(?Hs),0.97 1. 17 (2HmM , 1 . 21-1 .
42 (2H(g1 . 36 (3H, d, J=6 . 6Hz) , 3 . 79-3 . 82
(IH \Qf 064.19(IH,n),7.54-7.69(2H,n)
, 91 7. 95 (IH m . np: 169-172C. Reference
g-f0 2-chloro-4- [(6S) -6-nethyl-
, 7- dH oxo-\5-azaspiro [2.4] hept-5-yl]benz nitrile A
solution of oxalyl chloride (0.050 m.) in methyl ene
chl or Adeotrt tomigt wisi sepaiopy lening QG -5 dilirethy|

BUALERREOA0TR, 39 o RAIEE P S, 0 g teran

snnmtlénsoBm9nﬂm af. 2 mehl/an owds éd&éﬁ dﬁ@pw1§e, and the mixture
hydr oxy- 6- met hyl - 4- oxo- 5- azaspi r o [

"f"f‘esptStSrW‘}ibE‘hrzo]nll}rrl | Ethyd. 2cREFtE n %t%?‘ﬂ“én@aéh?%ﬁi?%e
41%&3%11%) a%st}@qﬁth{r%DWa§es{:9r{‘&go%ef o7tr8|°§ E&r&[ Xlt Y&, Then, a

m xture was stirred
sprlivgtip| afri penz 0l 202 St -WdE-adddazolarid t he ni xture

9%%%rbonyl)propyl]carbamate prepared from (2S)-2-
{ [ (benzyloxy)carbonyl]amino}butanoic acid (50 g) and N,N’-
carbonyldiimidazole (39.5 g) in tetrahydrofuran (300 mL) was
added dropwise at -78°C. After stirring at -78°C for 1 hr,
acetic acid was added to the reaction mixture. Water was added
and the mixture was extracted with ethyl acetate. The extract
was dried over anhydrous magnesium sulfate and concentrated
under reduced pressure. The residue was purified by silica gel
column chromatography (eluent: hexane/ethyl acetate=1/0—52/1) to
give ethyl (4S)-4-{[ (benzyloxy)carbonyl]amino}-3-oxohexanoate as
a colorless oil (yield: 36.7 g, 57%).

To a solution of‘ethyl (45)-4-
{ [ (benzyloxy) carbonyl]amino}-3-oxohexanocate (70.68 g) in
methanol (500 mL) was added sodium borohydride (9.66 g) at -78°C,
and the mixture was stirred at -78°C for 1 hr and at room
temperature for 1 hr. Saturated aqueous ammonium chloride was

added to the reaction mixture, and the mixture was extracted
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stirred at 00C for 30 mn. Water was added to the
reaction mxture, and the m xture was extracted wth

we@elh2|set ate. The extract was dried over anhBCir/@Res08/064500
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' I d und du
FRACERAT SHEEPLE, QUDCRRERAET D B Y gBfvarous

maﬁnﬁﬁiuﬁhBQME&&@réﬂﬂ“bdhﬁe@@ﬂbtebeﬁﬁwé¥Eﬁdﬁﬁced pressure. The
acet at e=50/1 - "1/{9{3@ giive the_ title conmpound as a
}ﬂs

1R lupe MpswWPBFL L léscmgeéswlmmmmeggera@yy
.3 4 _ 4. H, q,
gelhe@&( '&@1%&% . &JO §§ %Qﬁ%i_ m 42 _7(2 q

,{ﬂGb&hzyln8y)G&EbonylnammhooFH—hgdrdxﬁhéX$®oate (yield: 63.2 g,

69-172C.Re | 71 4- 6S, 7R -7-
i{qle?r £5% G yP4P %%%Psg%ﬁa(gg) . 6- rret hgll( - 4- oxo2 5-

azaspiTed o o1t heptod-atHyl- 34s) -
(trifluoromethyl)benzonitril eUsi ng (6S) -7-

k&@ﬁw&wwpﬁﬁw@w yP-bpdrexyigxamoate (63.2 g) and
Rt 4}l n 4 d
sremoktet byt eneck 15 BBl (GORYE s sace
tﬁﬂﬂﬁhN&&éd@meBByxﬁﬁlanewtrlfluoromethanesulfonate (70 mL) under

dlben Ilden one)d| Iladlu (129 ) and 4
Jb‘f’es C(O&’ HgnﬁP %{ﬁﬁ%&’)ﬁ Nggty; ?fé?‘?ﬁ Hée( 39pd *he
WRturcARdsi Bt RSB MBRRET RELER ‘B@J eicﬁi%‘é{et@(@ﬂ@' §eé’>ctlon
, . the title conpound (yield: 670 ng, yield 56% and 4-

TIP(?‘ESIre?SFndﬁh‘ét@%WM@Sw@KhW@W@IW ethyl acetate The

?trl uorone?ﬁg(?)%ﬁ?g‘%?l Fasd&]ﬂaéﬁ% Lg'bédlfat%%‘d

c/mc@rmlriaaededn@ar: hreakicedc plres'sess SOrhed. re‘b'ldﬁ.léG‘BaS Mirified

-7- tert-butyl di met hyl sil yl ox 6- met hyl - 0-5-
At polafoRiumt Bprptbataphy; s Rmbrernyenesstnyl

%%%?%ﬁtlé?&d&%?%‘ﬁgg?g eg’%’g €481g?2(H3E|) S1)25L-1. 33
{1 enpy)loxy) ca@nbanyldaming} -grYtenat- 37 (3H,d, J=6. 4Hz)
butyldimethylsilyloxy)hexanoate as a colorless oil (yield: 64.0
g, 74%).

To a solution of ethyl (4S)-4-
{ [ (benzyloxy)carbonyl]amino}-3-(tert—
butyldimethylsilyloxy)hexanocate (64.0 g) in methanol (500 mL)
was added 10% palladium carbon (containing 50% water, 6.5 g),
and the mixture was stirred at room temperature for 3.5 hr under

a hydrogen atmosphere and filtered. Sodium methoxide (13.6 qg)

was added to the filtrate, and the mixture was stirred at room

" temperature for 2 hr. Water was added to the reaction mixture,

and the mixture was extracted with ethyl acetate. The extract
was dried over anhydrous magnesium sulfate and concentrated
under reduced préssure. The residue was purified by silica gel
column chromatography (eluent: hexane/ethyl acetate=20/1-1/4)
to give the title compound (yield: 21.6 g, 59%) and (4S,5S)-4-
(tert-butyldimethylsilyloxy)-5-ethylpyrrolidin-2-one (yield:
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3.79-3.86(IH M , 4 .09-4 .25 (IH, m), 7 .79-7 .86
(2H m , 8.23(IHs). 4- [(6S, 7S) -7-
\VQR@mmmn&tyldinethylsilyloxy) - 6- met hyl - 4- ox0- BET/JP2008/064500

RS DR 6 L

&%&tl&él@lH m), O. 93(9H s), 0.93- 1 09(IH M , 1
d, J=6.
<44R4§SA -Aﬁdﬁﬁrﬁjn%uwl%@e(qhmlsalyb@w)Qﬁqzeathylpyrgelwm 2-one

yngrRtepelb: g gy Pate ehsgdndnrs, Srneeit a1 ¢

5 qt%r(tmbmw#amﬁzhyl15433y410>5y1) 1HEmet hyd 4-4-. c?)ZLle m)

£ ot b G G e SO ST R o 6 o e Ch eUsi ng.

AZASAH, ) L24 g5} hemd @t 4nQns. (7621 ormy). . 4- brorm 2-
nmet hoxybenzonitrile (72 ) cesi um carbonate (1.46

S SSS‘ﬂr|§e€ETQM#M%é%mﬁ§@¥ sl pheyy ki P tihydPywe o) idin-2-one

g%ﬁﬁ@?ﬁ%&?ﬁ?hégg %‘@4@ ’( %ﬁg S%JAE o‘isgw'té{?g)%laﬁé’nanner

10 Qa.S?Ei(BHR&Ef,é#@nﬁlezE)(alrm33137|6h§Hth l@d.aﬁm768urddl [\0&36.9,4.2Hz),
R T O R I O gy otim o4 Sq4ut,m
53&4Q1H Brsy.1 .36 (3H, d J= 6 6Hz) , 3.80(IHd, J=

9Hz) , '3.93(3H,s), 4 .11-4 .21 (IH m), 6.80(IH, dd,
Rﬁfsa.r@n;cegEﬁaimpler 833 (IH d ,J=8 .5Hz) . 7 92 (IH d

%F?l Eﬁé%ﬁﬁ%ﬁﬁ}%ﬁ%@%gkﬁgzghé4§n on o ?%S?

15 oﬁbpymmbmbdiaﬁb+ylf&ﬂ%tdlﬂiogehzentkfume‘vated car bon
(116 ng) in tetrahydrofuran (50 nL) was added dropw se

a solutlon/ tri phosgene (10.07 g ) in
tetrah an (50 nL) at roomtenperature, and the

une 20 was stirred at 500C for 2 hr. The sane
er Laental process
N

Cl
CN

Using (4R, 5S)-4-(tert-butyldimethylsilyloxy)-5-
ethylpyrrolidin-2-one (320 mg), 4-bromo-2-chlorobenzonitrile
(325 mg), cesium carbonate (643 mg),

20 tris(dibenzylideneacetone)dipalladium(0) (60 mg) and 4,5-
bis (diphenylphosphino) -9, 9-dimethylxanthene (152 mg), and in the
same manner as in Reference Example 3, the title compound was
obtained as a colorless solid (yield: 366 mg, 73%).

'H-NMR (CDC13)8:0.11(3H,s), 0.12(3H,s), 0.89(9H,s),

25 0.97(3H,t,J=7.5Hz), 1.42-1.58(1H,m), 1.65-1.79(1H,m),
2.48(1H,dd,J=17.6,1.3Hz), 2.91(1H,dd,J=17.6,5.9Hz),
3.97(1H,dd,J=9.3,2.1Hz), 4.21-4.28(1H,m),
7.56(1H,dd,J=8.7,1.9Hz), 7.65(1H,d,J=8.7Hz), 7.90(1H,d,J=1.9Hz).

ReferenceAExample 83
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was performed twi ce, in each of which insoluble
materials were filtered off with celite, and the

w@izdovmmes wer e conbi ned and concentr at ed undePCT/MM%oo

10

15

20

PHE oP-co bt de Wi TRl E g oy 59 2Rae %

&&%yr.rb&liﬂlhﬂ(-ﬂﬁ]«?z chloQ@béﬁIzbhltz]fFe SHz) , 1 81 2
.03 (2H M , 4.29- 4.38(IHmM f 5 .79 (IH brs)
Reference Exdnpl e 74 Benzyl (4S) -4-ethyl-

5-di ox&TS azol i di ne-3-carboxyl ate A solution of
(4 \4- et\hyl -1, 3-oxazolidine-2, 5-dione (69.57 g )
f/kmwzyl chl or of or mat e (101.1 g ) in tetrahydrofuran
800NnL) \was cooled to 00C , N-nethyl norpholine (81.74

g ) Wwas added dropw se, and the m xture was stirred at

00 2 hr. A4 nol/L hydrogen chloride - ethyl
ac ¢ solution (86.9 nL.) was added dropw se at Q0C
to t relacti on m xture, and the precipitated

ol i ne hydrochloride was filtered off with celite.
The filtrate was concentrated under reduced pressure

to gi \Idelhl;e 4S1$$3) wmmmdbasyadpméehyﬂeiﬂlww'yb -5- :
: ) VR 95(3H,t, . .
3957/ @Mffo 1“7 ’2@5 ?(459 ?' %%OWQ—T?J&%}DG&B%?%SSHG -

@772 figd,, éés{&HdBrbonEteZ%M #9) (SH m . Reference
Exanple 75 tert -butyl 1-((2S)-2- {[(benzyl oxy)

t@dﬁddﬁyﬁpzﬁmfﬂﬁ}}e&ﬂﬁt@ﬁd?ﬂyaé%@dw dban@8abbogy| amed 4 5-

L d rapyl am i_n .
YRR efLio PR TRy Lblerh 220 o), ant in ene
srmdmtn;ahhéthdas:rﬂre%f@mﬁlcet EQamb16. 56 tHe titendbipjund was

ged dro WIS and, after the corgpl etlon of the

23 ddi ‘?Jd?‘F SSfe SRR Huf B Gh: mg,
- NMR (CDC13)6:0.13(3H,s), 0.13(3H,s), 0.92(9H,s),

0.96(3H,t,J=7.6Hz), 1.60-1.77(1H,m), 1.76-1.92(1H,m),
2.63(1H,dd,J=17.0,6.8Hz), 2.73(1H,dd,J=17.0,6.8Hz), 4.09-
4.22(1H,m), 4.63(1H,q,J=6.8Hz), 7.49(1H,dd,J=8.5,2.1Hz),
7.65(1H,d,J=8.5Hz), 7.76(1H,d,J=2.1Hz).

Reference Example 84

4-[(2S,3R) -3~ (tert-butyldimethylsilyloxy)-2-ethyl-5-
oxopyrrolidin-1-yl]-2-(trifluoromethyl)benzonitrile

CN F
Using (4R,5S)-4-(tert-butyldimethylsilyloxy)-5-
ethylpyrrolidin-2-one (1.00 g), 4-iodo-2-
trifluoromethylbenzonitrile (1.46 g), cesium carbonate (2.08 g),

tris(dibenzylideneacetone)dipalladium(0) (193 mg) and 4, 5-
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stirred at -780C for 1 hr. Subsequently, a solution of
tertbutyl cycl opropanecarboxylate (3.77 g ) in

W(De(mﬂ/ahydar ofuran (10 nL) was added dr opvvi se aPﬂT/IIMOS/OMSOO

b%ﬁ ulp%ﬁﬂg?p%é%&%ﬁ&izgirr 18?#9; é%ééhe (QB% mg), and in the
Sl axsdhed- oxazol Rélidiendecakhexyé at £ dhb 49tde) cbilpound was
tetrahydrofuran (50 m.) was added dropwi se at -78C for
RFaiRdafd #hecHRsdaise spadds{Viekd at- 378 f7§r5 30 min.

c S tont a at -780C
gim YRR Dbt AT LY o P
BtIy(BHatetUal eSHAhe lexdt2r-acb1lwas, mhshedan 1.8 0gdHumat ed

CoaHy Pit S D Piodac ool Lectiel e Posile 1l

w7 fiued) by asbBieaz geln,enl, umm 7ghrogRY ogrAPhys (B4 UeNld, J=2. 1Hz) .
hexane/ et hyl acetate=l/0O "2/1) to give the title
Redeponne BSamPERdI®T I ess oil (yield: 1.16 g , 24%

)_ 4 1 79
4134@%3&??958%%{-?0‘3 @éd@%h‘ﬁ%gjﬂ 1r86{¥ féhé’g 38 (I1H,
aropyrvolddib- 1%&&K42imemhbxy6eﬂﬂenﬂtﬁﬂk5H m .

Ref erence Exanple 76 tert-butyl 1- ((2S) -2-{
[ (benzyl oxy) /carbonyl] ami no}-I -
(tert bat yRdirget hyl si |l yl oxy) butyl)
cygl opr opa ecarboxylate To a solution of tert-butyl
(29) .3 - 2- {[(benzyl oxy) carbonyl] anino }butanoyl)

cycl ®propanecar boxylate (1.16 g ) in nethanol (25 niL)
added sodi um borohydride (180 ng) at 00C , and the

g was stirred at 00C for 30 m n. Aqueous
anmQ ‘n1chloride was added to the reaction m xture,
and Yhe ®i xture was extracted with ethyl acetate. The
extraet %as dried over anhydrous magnesi um sul fate and

concentrated under reduced pressure. The residue was
puri f Usdnpy (4R} - 4feltegdt-brhyldimethylsilyloxy) -5-

ethylpyrrolidin-2-one (1.00 g), 4-bromo-2-methoxybenzonitrile

(1.00 g), cesium carbonate (2.08 g),
tris(dibenzylideneacetone)dipalladium(0) (193 mg) and 4,5-

bis (diphenylphosphino) -9, 9-dimethylxanthene (490 mg), and in the
same manner as in Reference Example 3, the title compound was
obtained as a colorless solid (yield: 1.04 g, 65%).

'H-NMR (CDC13)8:0.11(3H,s), 0.12(3H,s), 0.89(9H,s),
0.96(3H,t,J=7.6Hz), 1.39-1.55(1H,m), 1.63-1.83(1H,m),
2.48(1H,dd,J=17.4,1.5Hz), 2.91(1H,dd,J=17.4,5.9Hz), 3.94(3H,s),
3.94-4.03(1H,m), 4.19-4.28(1H,m), 6.82(1H,dd,J=8.5,1.9Hz),
7.53(1H,d,J=8.5Hz), 7.78(1H,d,J=1.9Hz).

Reference Example 86

"4-[(2S,3R) -3-(tert-butyldimethylsilyloxy)-2-ethyl-5-

oxopyrrolidin-1-yl]-2-chloro-3-methylbenzonitrile
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chromat ogr aphy (el uent: hexane/ethyl acetate=50/1-
"1/1) to give tert-butyl [-((2S)-2-{ [(benzyl oxy)

W@ 2000020284 ami no } -1 hydroxybutyl) PCT/JP2008/064500
cyclopropanecarboxylate as a colorless oil (yield:
914. 8qp ld: 78% .To a solution of tert -butyl

1-((2 %b (benzyl oxy) carbonyl] am no
}-1 y roxybut'yl ) cycl opr opanecarboxyl ate (914.8 ny)
-Jutidine (0.632 nL) in tetrahydrofuran (20 ni)
was ;dde under icecooling tert-butyldinethylsilane

trifhuoronet hanesul fonate (0.934 nlL) and, after

wa § to roomtenperature, the m xture was stirred
fo iy . The reaction m xture was added to water, and
the m xt@re was extracted with ethyl acetate. The

¥t was washed with saturated brine, dried over
anhydr ous nma neS|un1squate and concentrated under
reduc@@lﬁgeé Bres ﬁ%@‘ﬁQﬁﬂﬂmm§YQd$m©D¢Y13k&YHQ¢Y§rﬁrca

%&EE@E}{EM% e APy 6! “E”émrc!‘zec?‘%”%/ byl

0 give he t7t1% conpound as a
mﬁﬂhyleESOﬁitriL@(ﬂ]iBllng gesi@BWardtaieR (2.08 g)

t(fslf @l)‘jgﬁzt’éi-{j%lieacﬁt%’@)?lE?l%QW‘Fﬁ‘ 3<19%1m9 ?l?d(w-

| Hﬂ%ﬁdh§h$g¥ﬂpg§séﬂfﬁoﬂn9 9-Hifdth lé%“ﬂﬂéﬂg (490- Q§%7 afd in the

. Reference Exa
SEuS) mamne(rt eﬁtlrbmqﬂeﬂamtehﬁkgmpw oky)thes tettﬂyel cgmpound was

Lro, 2.4 ept an- 4- oI on of, .
Ot%er & uty %?J;%r)qesf s{o[ (lgeky? égdaﬂ%n;‘?’lg]
1anan}cﬂ>c13()tseotbyt3/fkcB rretmnbszahy!spxyo daitoy.lom ( 3H m
cyclog opanecar box 1.18 % i 1N nethanol nL?

Aree (éfel&el - 1596 pat 1 ]ﬁhﬂgar BoAIT1597 gy ™) rakd3 h’aéH S
2J‘r$>ﬁé(lr1hed¥ﬁ’a§—§’9'§ffdnﬁzt r@ogst(ggpgaajwﬁjgr 8k8)Nr3 s9-
3.76(1H,m), 4.26(1H,m), 7.15(1H,d,J=8.1Hz), 7.57(1H,d,J=8.1Hz).
Reference Example 87

4-1(2S,3S)-3-(tert-butyldimethylsilyloxy)-2-ethyl-5-
oxopyrrolidin-1-yl]-2-chloro-3-methylbenzonitrile

CN
Using (4S,5S)-4-(tert-butyldimethylsilyloxy)-5-
ethylpyrrolidin-2-one (1.00 g), 2-chloro-4-iodo-3-
methylbenzonitrile (1.31 g), cesium carbonate (2.08 qg),
tris(dibenzylideneacetone)dipalladium(0) (193 mg) and 4,5-
bis (diphenylphosphino) -9, 9-dimethylxanthene (490 mg), and in the
same manner as in Reference Example 3, the title compound was

obtained as a colorless solid (yield: 134.5 mg, yield: 8%).
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hydr ogen at nosphere and filtered. The filtrate was
concentrated under reduced pressure and the residue
WWWM(&%I ved in methanol (20 ni) . Sodi um nmeR¢DXr20€8/064500
% % B Smg ed and the m xture was refl|uxed for
“§R { OG0 B O v kel %0 1eH&Hr 8act § ofr MBetturs] - 4Rg) -
¢l (B kYL e1Wes-BXtd @¢, ed , Wt B1ethyd) acetate. sEhed, m)
extract was dried over anhydrous nagne5|un1sulfate and

ZorfddRy Adi €dl enflet - Heduc8d8Brés8Uf Bl Mhe 4-8d4irduddhbid, m)
ﬁq%jﬁl? %HSﬁJ|ogEgg]ggﬁvgg§1?§§pnatography (el uent:

exane acetate= to give the title
Redepencd Hzamplbol&F | ess oil (yield: 397.8 ng, 60%

MEIELERO, 219 200 gty B hyad (10
&ﬂ%??&%ollalHBﬂ“ w166 &&Hflﬂbfemgtﬁgk E%ﬁ%gﬂlﬂrﬂle

73(IH M . Reference Exanple 78 4- [(6S, 7R
-7- (tert putAl di met hyl sil yl oxy) -6-ethyl-4-o0xo0-5-
azaspi FO ] hept-5-yl] -2- (trifluoromethyl)

en Ptri ing (6S) -7-
;ﬁf??&utyldlnethyIS|Ionxy) -6-ethyl -5- azaspiro [2
4]h&ptan 4-one (397.8 ng) , 4-iodo-2-

trlfluoro t hyl benzonitrile (482 ng) , cesium

carb ite (721 ng) , tris (dibenzylideneacetone)

di p =diuq1C» (68 mg) and 4,5- bis

(di phe ghosphi no) -9, 9-dinethyl xanthene (171 ng) ,

and iin the 'same manner as in Reference Exanple 3 , the

t|tI8Ncoﬁbound was obtained as a colorless solid

(y| el & sé3gend®n of elak, 567 Ux-. téft%;(l@l@le%hg}lsmywxy)- -
s), 0,11(3H, s), O 90(9H s) 0.96(3H,t,J=7.6Hz), 1

efélzfli?yrf?l%@mn% oni€) (63§019) 884(%2%1%)2- 1. 65-

t%clf’f%%'f‘oﬂlthglbé%?z& t%l%' 5'8 EIQ) 4 09 - IorddpfdteM(12.05 g,

Yy, 7 .80-7 rﬁ 8( | fi &) “Reference Exanpl e

Enis(dibenzylldeneacetone)dlpalladlum(O) (1.13 g) and 4,5-

-

bis(diphenylphosphino)—9,9—dimethylxanthehe (2.14 g) in toluene
(70 mL) was stirred at 80°C for 18 hr. Water and ethyl acetate
were added to the reaction mixture and insuluble matefial was
filtered off. The filtrate was extracted with ethyl acetate.
The extract was dried over anhydrous magnesium sulfate and
concentrated under reduced pressure. The residue was purified
by silica gel column chromatography (eluent: hexane/ethyl
acetate=50/1-1/2) to give the title compound as a pale-yellow
solid (yield: 7.76 g, 76%). ,

'H-NMR (CDC13)8:0.14 (3H,s), 0.14(3H,s), 0.93(9H,s),
0.96(3H,t,J=7.5Hz), 1.60-1.78(1H,m), 1.77-1.94(1H,m),
2.66(1H,dd,J=17.0,6.8Hz), 2.76(1H,dd,J=17.0,7.2Hz), 4.1l6-
4.26(1H,m), 4.66(1H,q,J=6.9Hz), 7.81-7.87(2H,m), 7.94-7.99(1H,m).
Reference Example 89

tert-butyl [(1S)-1-methyl-2-oxopropyl]carbamate
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(4S, 5S) -1- (3-chloro-4-iodophenyl) -3,
3-di fl uoro-4-hydroxy-5- nethyl pyrrolidin-2-oneTo a

Wtsmoumoam of (4S, 5S) -1- (3-chlorophenyl) - 3,PCT/JP2008/064500

3-di fluoro- 4-hydroxy-5-nethylpyrrolidin-2-one (110.5
ng)o and N odosuccinimde (130 ng) in acetic acid (3
mL)j| wag]added dr opwi se cone, sulfuric acid (3 drops) ,

was stirred at roomtenperature for 18
hr . }:wt on mxture was concentrated, water was
added and"the m xture was extracted wth ethyl

acetate. The extract was dried over anhydrous
magne§i wolsglipat ef apelrtcondgrdt{r(dtédlunder reduced

d i fied i) I,
R he b P B chesamy St 1326 &7 in
tﬂélﬁia&iyﬂ%@@bkan" 12@) n19 @iakecbBeedli d1€n Cdl:?‘ll@édaéétane under a
pal e-yel l ow oi | (yi eI d: 113 n?é8690 NVR(CDCl 3 )

15 {rngead atyegphery, and yﬁkgthlum/ggethyl ether
J 4

%*’f‘ g Jes- 8 i “‘4%%% 5 dﬁfagé Gy gl ol gane
ﬁbmpqda$u8@ ﬁer[lmRIHSSbatérated aqueous ammonium chloride

tert.-butyldi nethyl sily]o 5-trimethyl-2-

ol LaP L Ao astiel Eby it Braiyn Tobont r #pd the

Msithe- 4Bs 5§b\_ra€ted LAt Rehyh dhaetdwd si |T)He°>é>}5)cai§ed3organ1c
,5- trimethyl pyrrolidin-2-one (266.6 ng), 4-iodo-2-

tayey wasonashgd bekidv matuirpse@3oing) drimskjoyer anhydrous

t
rfag{r%enzy |gggg%%rgz%nnde)c’r§ n%& Fgatbﬁ%d}“?% rr?gd)ucgr?dpressure to
gl v hihe @dtmhe@gmmﬂunﬂﬂusna)coQorBeg&rﬁﬂﬂUMymmﬂﬁhene48 g).
1E)l(ZO E) in the same manner as in Reference
Ciplebals B hest (i (i@ wast bb¥i Tlod Zag1d 3, ), 4.23-
zpajoa(ﬂqe}nl OW50bk ({1,154 391.7 ng, yield: 89%

VR( DO 3)d 0.15(3H s) , 0.15(3H,s), O. 95(§H,s),
@flear(egllqesﬁxamp%(% s), 1.31(3H,d fJ=6.2Hz), 3 .75

éh;gﬁg7@J gdf§£§) 5 df%ethy182£ gi{@ln 58 7 74(|H m,

3.
o) ty

N

A solution of diisopropylamine (3.44 g) in tetrahydrofuran
(50 mL) was ice-cooled under a nitrogen atmosphere and 1.6 mol/L
n-butyllithium-hexane solution (20.8 mlL) was added. The mixture
was stirred at the same temperature for 20 min, and the reaction
solution was cooled with dry ice/acetone. Ethyl acetate (3.28
mL) was added to the reaction solution, and the mixture was
stirred at the same temperature for 30 min. A solution of tert-
butyl [(1S)-1-methyl-2-oxopropyl]carbamate (4.48 g) in
tetrahydrofuran (10 mL) was added. The mixture was stirred at
the same temperature for 5 hr, saturated aqueous ammonium
chloride solution (100 mL) was added, and the mixture was

extracted with ethyl acetate. The obtained organic layer was
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Ref erence Exanple 81 (4R 5S) -4-
(tert-butyl di nmet hyl silyl oxy) -5-ethy|pyrro|idin 2-one

wo@olson of diisopropylan1ne (74.5 L) in PCT/JP2008/064500

te rah d fur was coo

RSHeR FE P AT rsad PR, ABR e Bt hah i e ons) regnegiom
saacfadedr epM Sencaittdthel hybdr fed@sedtgrds@drb0r #hérresidue
Et hyl acetate (51.6 nmL) was_ added dropw se and the
WAsxPUrethad BYisteiragelrgelrme ahrgmatpgeaphy deluentn ethyl

(1 I ¢ rb n

éy;tg%gfxéééééﬁ%?g%p épg$% ronﬁ%égfx-gs {gtgéglved in 4
mﬁ&dmzyydx9Qenemmﬁnqmqe—&mhym et @treoi sp laiidn( $60gm).) arghd the

N - carbo Id| m. dazol e (39.5
O P Ay HEB1 S L TH0 FEPTvaS R dfi ZeDsc -Fag, reaction
NLeR oft WAS| é&uaéntr%&@df Qhddr hfed@est igreaghdeVVasnhadaed que
to the reaction m xture. Water was added and t he

vigisx S pEO s el rte&tt@@mrpﬁuzé@m_( 1%Qzért1at,e anghe extract

&%T%og §218¥ gESSHHﬂPeﬁéé”g at%hgngeactlon

conc uced pressure. e residue was

qmlmtﬁbedwbg sefluXEQyﬂndemlhamtn@gomﬁiG@&ﬁphyndetuﬁméntrated
acet at e=| / Q- ive et -4-

hexane/ /1) to h , '

o EEL Ot et tiony heartHiAsS sy Gret kbl B sei hica gel

I f
c%qh% §ﬁ§oﬂa£oéryagﬁ{}ﬂk§ee§g§ g)gy ecaa@)ooln/y{?lﬁ EQEHSJCQI‘OQ&O ),
aFLdBIb%oﬁ]@R%m@%d esqIAg %Sgrycmswhm fc:mo an) was

dr 6 n

AOPEPEACL ARLPAIO DG, LRe 281 O1d Bnpoli 280001 OFess
drempaiat yyeefds ﬂ.Hﬂ'g,S&B%uated aqueous annonium
.chloride was added to the reaction mxture, and the

R @D O ekt YALIH WIS - AHRY | AeBP h3lb, S)The2 34 (ldbd, J=6.2Hz) ,

Weq (dhi gdyoyesyAnhydrois yregpesi vy sul f aj£and), 7.48(1H,brs).

concen rated under reduced pressure. The reS|due was
mpudieBirédl¥y: silica gel columm chromat ogr aphy

Reference Example 91

tert-butyl [(1S)-1l-ethyl-2-oxopropyl]carbamate

)‘SHIOK

A solution of tert-butyl {(1S8)-1-
[methoxy (methyl)carbamoyl]propyl}carbamate (15.0 g) in
tetrahydrofuran (150 mL) was cooled using dry ice/acetone under
a nitrogen atmosphere, and 1.0 mol/L-methyllithium/diethyl ether
solution (300 mL) was added. The mixture was stirred at the
same temperature for 4 hr, saturated aqueous ammonium chloride
solution (300 mL) was added to the reaction solution, and the
mixture was extracted with ethyl acetate. The obtained organic
layer was washed with saturated aqueous ammonium chloride

solution and saturated brine, dried over anhydrous magnesium
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(eluent: ethyl acetate) to give ethyl (4S) -4- { [
(benzyl oxy) carbonyl] am no }-3-hydroxyhexanoate
W@ gi0el0202363. 2 g , 89% as a colorless solid. TRCHIP2008/064500

sal ution_of, ethyl (49). -4- benzyl ox car bonyl
Shidrcy - 30 ooiorh o ntes SSg e e ir Ehaphe the
£ A5 cBapolifdt £ rahysirdlesan of 800y nd)d na gddey .
}ert-butyldlnethyIS|Iane trifluoronmethanesul fonate (70
HENMBAARE L) §e0 e®D [ Bthgchn:7 - & e dHabr ni mif ¢91,is0oml . 52—

I re; d, t ] xtur tiyre or

Ty ahaB8 R EE Phcd 38Rl o Ang -ppdie

5m2& (UHebwas.extracted with ethyl acetate. The extract
dri ed_over_ anhydrous magnesi um sul fate and
%%%E@WFFaFé@mﬂhﬁégyreduced pressure. The residue was
J9d)ed-Bynhgi L4 Of, Q= CAl-HERh G I GFEd DATiRRDY ohel uent :

ﬁgiane/ethyl§acé?g{e:f?6?"l/I)9t%9give éihylo(4S) -4-

{[ (be xy) carbonyl] am no} -3-

(tertbWtyl di nethyl silyloxy) hexanoate as a col orl ess
-oi | J(yi\eld: ,64.0 g, 749 . To a solution of ethyl
- w{ffbenzyloxy) carbonyl] am no} - 3-
(tertHutyIdinethylsilyloxy) hexanoate (64.0 g ) in

met hanol (500 nl) was added 10% pal | adi um car bon

(cont gl REAY 200 YBL &1 sHropd1hmin8Ne7 L4® N XhUket+Wa88ydrofuran
stirred at roomtenperature for 3.5 hr under a
dr ogenvwas nbspheral eghdindielrt er et rSpeti lrhmesphexiedeand 1.6

13,6 g .added .to the filtrate n e mxtyre
(R e P el T T Bl spapbifhr (T mar By G, The
middedet @akhst 1 £0ed i 0N tHeXsdme, tamgle td@1rd Xokr 0Wasn, and the
extracted with ethyl acetate. The extract was dried

RRASGT 1R Bt BEEO R e SSAORReSu L BP edBN il G ACEHOP St edELhyYL

acetate (7.17 mL) was added to the reaction solution, and the

mixture was stirred at the same temperature for 1 hr. A
solution of tert-butyl [(1S)-l-ethyl-2-oxopropyl]carbamate (9.75
g) in tetrahydrofuran (60 mL) was added, and the mixture was
stirred at the same temperature for 5.5 hr. A saturated aqueous
ammonium chloride solution (200 mL) was added, and the mixture
was extracted with ethyl acetate. The obtained organic layer
was washed with saturated aqueous ammonium chloride solution and
saturated brine, dried over anhydrous magnesium sulfate, and
concentrated under reduced pressure. The residue was purified
by silica gel column chromatography (eluent: ethyl
acetate/hexane=10—->30%) and the obtained oil was dissolved in 4
mol/L hydrogen chloride-ethyl acetate solution (80 mL), and the
mixture was stirred at room temperature for 2 hr. The reaction
solution was concentrated under reduced pressure, the residue
was dissolved in tetrahydrofuran (285 mL), and
diisopropylethylamine (22.2 mL) was added. The reaction
solution was refluxed under heating for 4 hr, and concentrated

under reduced pressure. The residue was purified by silica gel
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under reduced pressure. The residue was purified by
silica gel colum chromatography (el uent: hexane/ et hyl

Wa@e@wvareP0/1 - "1/4) to give the title conpouneCT/yi20084164500

10

15

20

25

30

21.6 5999 and (4S, kS) - 4-
‘f?]]éi'“f” SREPTa %{‘?’R}}(%I (Ie;“‘?&%)' methapg (RNl pgehasesiel3®)
dnd eJhE 4bB4ifled S3Ud amsareek9stessi 5 ihoandtayl

colorless oil, respectively . (4R 5S) -4-

I3 BEFRBR e iﬁﬂl‘éﬁ |tﬂeo%9ylesc@mmrw raSoldodPilesgnerystals
: 0 0.88 (9H,S), 0.96(3Ht, J=7.5Hz)

‘ﬁllé'l%fll%g (%é)} 1.54-1. 71 (IH m),

9 ~RERI(EDAL;) 33 164 %,,dﬁ J6=H|Z)5Hz 2 1600 (3H,5)dd,1.4316.69(1H,m),

](16364’,‘67'% ?H(Iﬂéso%s‘ﬁ% %}’( Id(HtJn}t 5‘360;%11 31»92&]1(#{/@%.4 yl oiy)7 '

353ze(tllwhayr1£9uﬂ4 oHr)Qng 08Q7A(BFss) , 0. 89(9H, s),
0.95(3H,t, J=7.5Hz) , 1 .43-1. 76 (2H m , 2.26 (IH,
wRt 875448°Co 4 . 2Hz) , 2.51(1H dd, J=16.7,6.3Hz) , 3

6 4 .39-4 .50 (IH m) , 5.94
I}?A%]%nc)% Eg{%ﬂ?erence Exarrpl e 82 4- [(2S, 3R -3-
Yamr-foutyfly I[ d1 et d &illopiropy ). - 2 -eé tiyy -2 -oxoethyl ] carbamate
oxopyrrolidin-1-yl] -2-chlorobenzonitrile Using (4R,

55) -@- (tert-butyldinethylsilyloxy) -5-
et hyl yrrﬁlld n 2-one (320 ny) ,

enzonitrile (325 ng) , cesium
bonage ( 43 , tris

(di benzyl i deneacet one) di pal | adi un{O (60 ng) and 4, 5-

bi s (di phenyl phosphi no) -9, 9-di nethyl xant hene (152

ny) , ZAanrdlunibheosareruvwigl 4315n-Reference Exanple 3
t he t|tIe cong ound was obtained as a cqlorless solid

(Rt&FY (36EhHY) azrs%moylleéhxéégﬁr%sma@ g9, gJ, in
é%f%ﬁﬁ?drﬁnyag PHO mi)lwad2edo188 €dihg Moy itey88edone under

a nitrogen atmosphere, and 1.0 mol/L-cyclopropylmagnesium
bromide/tetrahydrofuran solution (100 mL) was added. The
mixture was warmed to room temperature and stirred for 5 hr,
saturated aqueous ammonium chloride solution (200 mL) was added
to the reaction solution, and the mixture was extracted with
ethyl acetate. The obtained organic layer was washed with water
and saturated brine, dried over anhydrous magnesium sulfate, and
concentrated under reduced pressure. The residue was purified
by silica gel column chromatography (eluent: ethyl
acetate/hexane=0—>30%) to give the title compound as a yellow
oil (yield: 3.65 g, 40%).

'H-NMR (CDC13)8:0.88-1.01(2H,m), 1.02-1.17(2H,m),
1.42(3H,d,J=7.4Hz), 1.45(%H,s), 1.95-2.06(1H,m), 4.43-4.60(1H,m),
5.35(1H,brs).

Reference Example 94

(4R, 5S) -4-cyclopropyl-4-hydroxy-5-methylpyrrolidin-2-one
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2.48 (IH dd, J=17 .6 , 1

.6 ,5 .9Hz) , 3.97 (IH, dd,
WO 28902434 m ), 7.56(IH, dd, J

J=8 .7Hz) , 7 .90 (IH d ,J

Exa 834- [(2S, 39 -3

(ter Q?Hldinethylsilyloxy) - 2-ethyl -

oxopyry®lidin-1-yl] -2-chlorobenzonitrile Using (4S,

5S) /-4-\ (tert-butyldinethylsilyloxy) -5-

3} nplidin-2-one (470 ng) ,

- br -2-chl orobenzonitrile (477 ng) , cesium

carbonate (944 ng) , tris (dibenzylideneacetone)

di pal |_adi O (88.5. . a :

(di ph&?l";ngé%lﬂi ‘ﬁ%)gﬂg’g‘?@%ﬂr@e‘hw xé%t%r?é @32 kefgphydrofuran

@wmr) Whe sesEcsEIReunderi B Ret SR atmeaphkeed andhe. 6

t|tIe conpound was obtained as a col orl ess sol i d
afi/d| a-bebpl hijthinguyhexane pvRecor P4 -@Qmlj3wegHadded. The

mﬁﬁ%u%%(%g Eﬁgkégxéyﬂﬁ%% fgmg6é%$#§$ﬁthr (Fﬂ’éa?, and the

rkatEiol sﬁluﬁtﬁﬂ waéchBieﬁlhhtﬂddrﬂ'ﬂdé/d&et@ne8FEEthyl
4.09-. 422IH , SiGH’ qIH,EJ=6. 8Hz) , .7..49 (IH,
3ietaseg (3508 L) juas adnetioho g EPacebRp Ut ion, rghe
rlilddurd wds2stlFEdd aﬂ%ﬂH%rgﬁﬁg E@ﬁﬁggé%d%% %or[@85m1§F§and a
-3- (tert- butyldlnethyIS|Ionxy) - 2- et hyl
m&@ﬁypnopifdtﬁru-mqyl 2- (161 r2 f tviok emprearhydl )l-b@ﬁbyhrt?ru | e

oe%oi,? jl Fg?lat% t63:{t bmylt%"c”%&?%':%fu%r?xyl)o ni.) was added.

The ﬁdlbmu@ﬁetzhsl :btenzﬁrd taltl Be(3aé tenperateSieufor 7 hr,
carbonate (2.08 , tris Sdlbenz yl i deneacet gne
ﬁﬂﬁaFﬁﬁlBﬁ??ﬁu?JEmFQﬁﬁumaﬁa grgd%l%plutlon (100 } was added,

4l Q%%thEBQ§QhW£§ﬁexé%ac%eé'HEEHYéeﬁUE'E%é%aQé9O i) ?Ptalned

and in the same nmanner as in Refererice Exanpl e
qnqdneccénpeun@asxa@asitﬂdalwneu wataer culdrdadsgasedi Urlne, dried

4?gf§%§HYéf0u6 %%?ﬁﬁm sulywﬁi, Ra VG226 S hnder reduced

pressure. The residue was purified by silica gel column

.3Hz) , 2 .91 (IH dd, J=17
J=9. 3,2 .1Hz) , 4 .21-4
8.7,1.9Hz) , 7 . 6GECT/IR4008/064500
l.

9Hz) . 'Reference

chromatography (eluent: ethyl acetate/hexane=0-—>30%), the
obtained o0il was dissolved in 4 mol/L hydrogen chloride-ethyl

acetate solution (30 mL), and the mixture was stirred at room
temperature for 2 hr. The reaction solution was concentrated
under reduced pressure, the residue was dissolved in
tetrahydrofuran (80 mL), and diisopropylethylamine (8.09 mL) was
added. The reaction solution was refluxed under heating for 4
hr, and concentrated under reduced pressure. The residue was
purified by silica gel column chromatography (eluent:
methanol/ethyl acetate=0—>5%), and the obtained solid was
recrystallized from ethyl acetate/hexane to give the title
compound as colofless crystals (yield: 1.65 g, 71%).

'H-NMR (CDC13)8:0.27-0.61 (4H,m), 0.93-1.06(1H,m),
1.24(3H,d,J=6.6Hz), 2.04(1H,s), 2.22(1H,d,J=17.2Hz),
2.38(1H,d,J=17.2Hz), 3.71(1H,q,J=6.6Hz), 5.90(1lH,brs).
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0.98(3H,t,J=7.5Hz), 1 .42-1. 61 (IH m), 1 .64-1.80
(IH m) 2.50(IH dd, J=17.6,1.5Hz) , 2 .94 (IH, dd,

W(JZOI)?/OZCGM 5 .9Hz) , 3.97- 4.07(1H m, 4.23-4. 38¢T/H2098/064500

10

15

20

25

7 %% %g (2HmM , 8 .14 (IH d ,J=2 .1Hz) Reference
1e¥5-a- [(25, 3R) -3-

Réﬁéterbw ydxdmpetahyjs silyl oxy) -2-ethyl-
oxopyrrolldln } - 2- nethoxybenzonltrlle Usi n
BegytZhmutydt drl tlsbu{y Y FERBARIlCRIrBRY Yy L L Bropyl] car amate
et hyl pyrrolidin-2-one (1.00 g ),
4- br offo- 2 nethoxybenzonltrlle (1.00 g ) , cesium

: H(Z a8 , tris (di benzylideneacetone)

(i Um0 3 ng) and 4,5- bis

(d phe IthBphino) -9, 9-di net hyl xant hene (490 ng) ,

in the sane manner as in Reference Exanple 3 , the
t|tIe conpound was obtai ned as a colorless solid

yi el d splotign ofstgrt-pptyNR ((@SCH3yd : 0. 11 (3H, s),
?r%ﬁ‘ %fh%égé%@éwﬂ%r%%@% %ra%w%a?”@f? £y
tétHzahydrzfu%n( KEBO dhaf,) Jwlks? lCé ~cbol8dzinder3. é—a%l(lﬁtdog%n
Supsiert, ghg) 1. 0 Aey e lgbropyltendsidt by B g

bﬂoxhde%dé)trah?@f@f@f&? é@ﬁ@ifﬁ'o% Q@Oé mf.)( %s 3RHed3- The
(tert-butyldimethylsilyloxy) -2-eth

Igqu mqsdﬁﬁlgrgql]at the same temperature for 4 5 hr,

4 5
T B SraPRar yE R cpLoRaBe ol it Ja0nan) upg sdded
4.0 g:e)a,thonh!s@IL(DtJébri o@m&th@emhxt@mm tebdtlrec(:éd&llth
, b t
%@%C@;;tﬂgggggpgg g?isald}e&am%gapaﬁ( @y?agsawsaﬁe with
§at§1raﬁﬂe%i (aqi‘uﬁaﬁgyéﬁﬁ%ﬂﬂﬁ N1 3ded =1 TREHY | Xt eNerated brine,

éy , and in the sane manner as i n Reference
Jaerﬁbl%fez anhlzérws IregrEsictngubhdstebt anidheprasngrated under

f@cji@c,relde%sfeég g (theé dres%%QJenaas pu/glfled by silica gel column
chromatography (eluent: ethyl acetate/hexane=0—16%) to give the
title compound as a colorless oil (yield: 10.7 g, 94%).

'H-NMR (CDC13)8:0.90 (3H,dd, J=7.6,7.4Hz), 0.88-1.16(4H,m),
1.44(9%4,s), 1.67-1.81(1H,m), 1.92-2.11(2H,m), 4.44-4.59(1H,m),
5.32(1H, brs).

Reference Example 96

(4R, 5S) ~4-cyclopropyl-5-ethyl-4~-hydroxypyrrolidin-2-one

OH

~

ok >0/

A solution of diisopropylamine (7.28 g) in tetrahydrofuran
(110 mL) was ice-cooled under a nitrogen atmosphere, 'and 1.6
mol/L n-butyllithium-hexane solution (44.1 mL) was added. The

mixture was stirred at the same temperature for 20 min, and the
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, 0.13(3H,S) , 0 .89-0 .94 (3H M , 0.92(9H,s),
1.33-1.51(1H,m, 1 .51-1. 67 (IH m), 2.34(3H s),

wW@2004/08028% dd, J=17.3,2.1Hz), 2 .85 (1H, dd, JedmJr2Bo8/@4500

. 8 . 3.59:.3.76(l H L 4. 26(1 H M IH

£ 8% o 3386330 L0 il 288 B e B0, e
doargee (87 94- mLIZﬁésiﬁﬁhed3to the reaction solution, the
(tert- butyld| met hyl si | oxy) - 2- et hyl - 5-

oY @’Iaﬁdﬁﬁl{r?ﬂ?{ ]at Fers- éerﬁﬁ@mtbr@nzf&ar r hre and a

451G o4 8f Pkt =it i tl'S ugyl d' met hyl si |yl oxy) -5-
ethylgyrrolldan&g T g , 2-chl oro-4-iodo- 3-

tetdiyidrepronatipohel (pm:o:m/lg c)a;rbereateu narbanatie (2. 08

dardaharbhRERaYd danescel el i gl 3l 193,104 o

thdismaiehy bxpat femes (430 sne), , saprited hensme BRABEIun
as in Reference Exanple 3 , the title conpound was

dpiosiised sasubienl H19E Y sHREdagge@l (nd hes Mg Luge evas

T L R e on e et i TSR Agver v

W sHHBMish, satuddte dmeplll, ammdnidn hldiddeddpldeidn and

5atqga§§§?%fé??F1$%1é%-ﬁ%é§5a5$¥awéus§m%§} 4 59 &faternand
RafemencecEXanpte Blusted b2Sssd. - rhe re51due was purified
(tert-butyl dinethylsilyloxy) -2-ethyl-5-

W@Gﬁ}{lﬁél galncalymn Cf!_Lom(ittpgfﬁDbY ofkusnY: Ieghydnitrile
SRR e TRl he it aiaec ok HoP: BLPEP RIS g 4

n(cﬁ./(lo hydrpgéni o}dbor&det—relthhzmoaoe’eamlire]nmmd rilbe fB) A2and the
Jdg cesi um carbonate (12.05 g %’E
‘% e, YR dShihERt GieHROPal PRBFEAT S (ff’r1§ gy amge reaction

ébﬂ%tl%hswﬁg|Esﬁﬁyﬁ@mﬁﬁﬁhhﬂgér BedPcsh Ptdudirant BgBeresidue
(2.14 g ) in toluene (70 nL) was stirred at 800C for

wegs [fisspaved alndteétmyde:@éuaae WP @ rdddednco t he
d:53¢ %r%%yﬂh%ﬂ {§hfﬁéjdé%?%'%EBerE‘§ﬁééH.‘M¥%e reaction

solution was refluxed under heating for 4 hr, and concentrated
under reduced pressure. The residue was purified by silica gel
column chromatography (eluent: methanol/ethyl acetate=3-10%),
and the obtained solid was recrystallized from ethyl
acetate/diethyl ether/hexane to give the title compound as
colorless crystals (yield: 2.80 g, 39%).

'H-NMR (CDC13)8:0.29-0.55 (4H,m);, 0.95-1.08 (1H,m),
1.04(3H,dd,J=7.6,7.4Hz), 1.45-1.63(1H,m), 1.65-1.82(1H,m),
2.23(1H,d,J=17.0Hz), 2.37(1H,d,J=17.0Hz), 2.44(1H,s),
3.45(1H,dd,J=9.4,4.0Hz), 6.69(1lH,brs).

mp:87-102°C.

Reference Example 97

(2S)-2-[ (3-chlorophenyl)amino] propan-1-ol
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15

filtered off. The filtrate was extracted with ethyl
acetate. The extract was dried over anhydrous
wore@nexi2em sul f at e and concentrated under reduP€HJP2008/064500
pressure. The residue was purified by silica ge
colunﬁ”thronatography (el uent: hexane/ et hyl

acet qte=50/1-"1/2) to give the title conpound as a
pal e g

¢IIOM/soI|d (yield: 7.76 g , 7699 . 1H NMR
3)d :0. 14 (3H, s), 0.14(3H s), 0.93(9H,s),
(3Ht, J=7.5Hz) , 1 .60-1. 78 (IH, m), 1 .77-1.
m), 2.66(IHdd, J=17 .0, 6 .8Hz) , 2 .76
J=17 .0 ,7 .2Hz) , 4.16- 4.2 b (IH M,
86¢ N, J=6.9Hz) , 7.81-7.87 (2H M , 7 .94-7 .99
(IH n1) . Reference Exanple 89 tert-butyl [(IS)

-1 - metdh o1 2t 98P PPYEd) cardramBbedpsel ttdon1af. 7 g), 1-chloro-
tert-butyl{ (ISJ- Ianthox (met hyl) carbannyl]

Ftipdaobeaepaenade- ¥ 59)26 tgflPOtﬁSFé‘tlm aptyeRrsfakear 663809 hi ) copper

o Rar a2 e RS U iR PRprng 2o

S utMLoNwh88sBifitdd s smddetbr Af4 efr shdeki 84 éﬁ:gdrh%tmosphere.
sane t era&ure for.1,5 hr sat ur af ed aqueq

Wi GRDCREOr FaR 1SS! 1H6h ChE0BSRES L Yias AieaPY 02Pflethe

Iﬁl@&%tr'eoﬁa§°éﬂ€té’@tecﬁﬂﬁﬂhh@1@:?ﬁzyr@t}\f@xs e&%a%b%gl%a horganic
ethyl acetate. The obtained organic |ayer was washed

Jmtehr gasurasked britde smr@@edvbrlra@hmmsﬂs ovgegneshydrous
%m ?B?F&@QCE\%({ %:t In%%n%ggg dr ecredrq%r (%% Paeggure The
e the

& cormpound as a ¢o ess oi

edAdlug Was @hkfﬁ&éd(ﬂyjéﬂhicalgeB4céIﬁmnjchkeﬁaﬁb@}aphy
1 44(9H,s), 2.21( 3H€g) 4.23-"4.40(1 H,m, 5.26(IH, brs)

(elmendr e REBY Exasptat oiepane=89)30%- fipdgaxg- ghe title compound
a'5s i ehByhRy¥sroli dg}héd’”%%ﬁ?' ugyon, of
d||sopropylan1ne ( et ahydr of ur an
'H-NMR (CDC15)8: 1. 21(3H,d, J—6 OHz), 1.78(1H,brs), 3.47-3.68(3H,m),
3.72(1H,brd,J=10.0Hz), 6.51(1H,ddd,J=8.1,2.3,0.8Hz),
6.63(1H,dd,J=2.3,2.1Hz), 6.68(1H,ddd,J=7.9,2.1,0.8Hz),

7.07(1H,dd,J=8.1,7.9Hz).

Reference Example 98
N-[ (1S)-2-(tert-butyldimethylsilyloxy)-1-methylethyl]-3-

chloroaniline

X

Si
\

<
<V

To a solution of (2S)-2-[(3-chlorophenyl)amino]propane-1-
ol (7.00 g) in N,N-dimethylformamide (19 mL) were added
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(50 nm.) was ice-cooled under a nitrogen atnosphere and
1.6 nol/L n-butyllithium hexane solution (20.8 nmL) was

W@eed2023he m xture was stirred at the sane t ePQBIRAA/®4500

fdr 20 .m d he re ct| scoledvmth

KRz, BRos) eng Cs i S Sl SEnd G adED (6-38 @),
ah{he HHRAGH kOAr 8 Ok |, rrid athgora WMV\@% stysted @00 mn)
the same tenperature for 30 m n. A solution of

AT e tP( My teadRcRy So2ub%ePr ot |thearBaREre ¥as 48
éeréd%eHeR HyﬁquﬂnyEt%%Q ”L%hdﬁéb€§¥kaé ¥?§ngbxig§éi was
was stlrre at t sanme tenperature

datedr aved agbedususmaEynesiunhboi Fatee s alnd |qonc(emﬁﬁa’nd-;c) under

added and th xtur was extrac ed .et hyl -
A B a0 o T e S e e AL B S0 0e1 corumn
éﬁﬂdﬂé%b%gaﬁﬁynﬁihﬁﬁhedeQ%?ﬂ QBQYQE&WH%QHHEM%Sky@@ to give the
fate,” and concentrated under reduced ressure The

ﬁde@ed@emmgnﬁéuﬁ 3 P Uoyrlesei ealgéyieliunmn 40 g, 65%) .

h h n t hyl .acet at g/ exs ! O%
HNRETCROLIRYY. ‘gﬂﬂjem ’dl%stsaél QB a &53 A Hydr oge
CHXRH e, e#EyJZHa)c,etza.ttléS—s?oISUt(iLHmn[ 503n6_'l) 2H, apdothetz)

PN TR N T A R
PreEseur e, Jt_-hegpj@)s,l dueswas, dassas vedy idud)et rahydr of uran

(150 rrL) , and dii sopropyl et ﬁyl am ne (11 5 nm) was
Refea@ncehExeepke i $h sol ution was refl uxed under

ti or, a reduced
%?gsgﬁrggﬁ ﬁecﬁe%rcgﬁ%n&é%‘ig% flﬁe}gycﬁp&?l i ca gel
redhytetall poatlogiaphy (el uent: et hanol / et hyl
acetate=0-"10% , and the obtained solid was

recrystallizZ@d fromisopropanol / hexane to give the

it]e corrp nd as colorless crystals (yield: 1.51 g ,

%{ 3 (CDA 3)d 1. 00 (3H d,J=6. 4Hz) , '
2 .06 (IH d ,bJ=6.2Hz) , 2.24(IHd,

J= 62Hz) , 3 .33 (IH, q ,J=6. 4Hz) , 4.72(1H,s), 7 .48

(I H, brs

Cl

A solution of N-[(1S)-2-(tert-butyldimethylsilyloxy)-1-
methylethyl]-3-chlorocaniline (2.66 g) in tetrahydrofuran (20 mL)
was cooled using dry ice/acetone under a nitrogen atmosphere,
and 1.6 mol/L n-butyllithium-hexane solution‘(6.65 mlL) was added.
The mixture was stirred at the same temperature for 30 min, a
solution of di-tert-butyl-dicarbonate (2.52 g) in
tetrahydrofuran (5 mL) was added. The reaction solution was
warmed to room temperature and stirred for 4 hr, water (50 mL)
was added, and the mixture was extracted with ethyl acetate.

The obtained organic layer was dried over anhydrous magnesium
sulfate, and concentrated under reduced pressure. The residue
was purified by silica gel column chromatography (eluent: ethyl
acetate/hexane=0—-5%), the obtained o0il was dissolved in

tetrahydrofuran (25 mL). 1.0 mol/L Tetrabutylammonium
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np: 168-171C. Reference Exanple 91 tert-butyl [(IS)
-| - et hyl - 2- oxopropyl] carbamate A sol ution of

wo eoworasyl {(1S)-1- [nmethoxy (nethyl) carbanoRCT/JP2008/064500

RSP /ER PRI L1550 e B L DL L1800

PHIESPReE61utiéh 1. dhd ihel mARE Yt | wwlswmdﬂeei Ryt rebper

solution (300 n.) was added. The m xture was stirred
ampee taaref o Bttt urv@tﬁér (20mpL) seasiragided &québgsreaction

§HTH¥1dﬂ”‘8HPOE$Qan§g s(éggrgé%edwﬁﬁéh(g%ﬁ anQ?%te. The

reacti on uti on the mxturée was extrac edvvl
wittaiinedc etgapic Theyeaabtwaisnedsbedanl ch | syterravesl washed dried
vvithla%?ltarated agqueous a ni um chl ori de sol uti.on and

&

Q8L rBP?rm@g q%ﬁ? SW agﬁhy@?%LEpncentrated under reduced
Unsghé ak&si AnRd wfé%n BaRLEALY oeé}, Wdel e %@qc 861umn
pressure to glve the title conpound as a colorl ess oil
dhrcgladogt@phig (e)uenthbHeNMRL CRCRLB)e B edd>46%) ® give the

e Somsered g Lhscdess of A d ey a sy
151.—ﬂ12(al(¢~b®133b 1. 6@(3}[,&11@&7E>garzpl e1927( ,,s)5,S)2.42<1H,brs),
dr oxy- 4- et {prrrolldln -one A solution

- 5- et hyl - 4-
ST S8 ans Tﬁez-@r TGLE ) § 0 ¢ ST hRek I an /¢ 240

7‘10)8 WasS mh Ge7 copled dndem)a ni bpogesy ?mq[gphere and
.6 mol /L n-butyl1it |umhexane solution (45.4 nL) was

Paf@e?@m?héxamp‘(l%lrlé)ﬁ/vas stirred at the sane tenperature

SRR o k7 S TSR AR ot P I e g pamace

t he reactlonosol utlon and the mixture was stirred at

the sa erature for 1 hr. A solution of
gt iﬁz fpl (1'S) -1-ethyl-2-oxopropyl] carbamate (9.75

Cl

A solution of oxalyl chloride (318 mg) in methylene
chloride (6 mL) was cooled using dry ice/acetone under a
nitrogen atmosphere, and a solution of DMSO (258 mg) in
methylene chloride (6 mL) was added. The mixture was stirred at
the same temperature for 10 min, a solution of tert-butyl (3-
chlorophenyl) [ (1S) -2-hydroxy-1l-methylethyl] carbamate (500 mg) in
methylene chloride (8 mL) was added, and the mixture was stirred
at the same temperature for 10 min. Triethylamine (0.925 mL)
was added, and the mixture was stirred at the same temperature
for 30 min. Water (30 mL) was added, and the mixture was
extracted with ethyl acetate. The obtained organic layer was
washed with saturated brine, dried over anhydrous magnesium
sulfate, and concentration under reduced pressure to give the

title compound as a colorless oil (yield: 480 mg, 96%).
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g ) in tetrahydrofuran (60 nL) was added, and the
m xture was stirred at the sanme tenperature for 5.5

whee09M2@a4 ur at ed aqueous ammoni um chl ori de sol RBET/§R008/064500

TRl T B Tl B S5 TR S

WAR-Raeynat &g, anuepLgs. FBENYMm sht®rimes)sol ution and
saturated brine, dried over anhydrous nmagnesi um
Refieranse EXamPofcht rated under reduced pressure. The

igdye Si4l ke -
Rt dor aohy oy S S L e o550y
rgthtlpy rabt adnhed2 odthe was di ssolved in 4 nol/L hydrogen
chIFrlde ethyl acetate solution (80 nL) , and the
mpctiure Qs stirred at roomtenperature for 2 hr. The
rea n solution was concentrated under reduced
pregsurk, the residue was dissolved in tetrahydrofuran

5 RL) | and diisopropyl ethylamne (22.2 nl) was
added] The reaction solution was refluxed under
wfor 4 hr, and concentrated under reduced
L The residue was purified by silica gel colum
phy (eluent: nethanol /ethyl acetate=3 13%
, and the obtained solid was recrystallized from et hyl
aceta&gﬁﬁe&aﬁ 1t 3gbh§bg Jgﬂ orless
crystals ( ?d @4 69 db% ?q . 1H—NNR é%% ol
@@e(télmlwarbamasﬂz 19. 51q40@3ri| s¥hyl bnmnoplfagoe:palcehate (41.3

2-
Y 45 %Hdéf'éggl’glﬂn% ta%raﬂﬁ?/&%g” o éﬂz% ”&)6 2881 EPuis)
susp&n&lohlbﬁ aRefrer gruowicexqnpl e 98 imwﬂi?nanydrgﬁh5¢n (25 mL)
- 2- I | -1 -met hyl - 2- t hyl amat e
e ARG BROVE £ bR 1o SR L TR Fpae ety After
Iﬁ%ﬁﬁ%@oﬁhhegtP¥fiu§aﬁﬁ@ﬁﬁ%§,(%Qeoh£kﬁuﬂé1was cooled to room

temperature, 1 mol/L aqueous potassium hydrogen sulfate solution

(300 mL) was added, and the mixture was extracted with ethyl
acetate. The extracted 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 (eluent: ethyl acetate/hexane=0->10%), the
obtained oil was dissolved in 4 mol/L hydrogen chloride/ethyl
acetate solution (100 mL), and the mixture was stirred at room
temperature for 2 hr. The reaction solution was concentrated
under reduced pressure, tetrahydrofuran (275 mL) and
diisopropylethylamine (21.3 mL, 119 mmol) were added, and the
mixture was heated under reflux for 12 hr. The reaction
solution was cooled to room temperature, water (200 mL) was
added, and the mixture was extracted with ethyl acetate. The
obtained 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
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tetrahydrofuran (110 nL) was cool ed using dry
i ce/ acetone under a nitrogen atnosphere, and 1.0

woreloph2g£] opr opyl magnesi um broni de/ t et r ahydr oP(ur/m008/064500

e s R

ﬁmleﬁltieaﬂfﬁmpbumci& of iy 198 u&uomyiélm .)7evas added
to the reaction solution, and the nmi xture was

ExIMREEREL 0t b - 31 Wl ddel=h-d, 1TRHZ bt Ai hbd Folaganiic 4. 02-
A ayeionvas , washgd; w1 fy water 7a@§ Saj 4l dﬁ% &g b, Qq’—7d53?fj}1 m) .

over anhydroUs magnesi um'sSul fafe, ‘oncent’rat ed
Rﬁrﬁmﬂenlcedﬂsexdpbfﬁeb%re The resi due was purified by

Si hro eluent: ethyl .
P e egﬁe{gﬁéﬂnﬂ gﬁ@ggfégmﬂm e conpound as
ayIIOW0|I y|eId 365 , 409 . 1H NVR(CDCO 3)
88- 1 01 2H m , 1.02- 1 17 (2H,m , 1.42(3H,d,
7 9Hs), 1.95-2 .06 (IH, m), 4.43-4.
?LI H, m )5 (I H, brs) . Reference Exanple 94 (4R
Q- cy I opr opyl - 4- hydr oxy- 5- met hyl pyrrol i di n- 2- oneA

sol uti on of d||sopropyl amne (4.06 g ) in

| ed d
o L1 odeRoaPhsaRref et mpttia Ingpf pE- ¢ uneer @
(h%ﬁﬂd&bﬁbtﬁyyﬂ@f@@%ﬂ?té%ﬂa%bt@n 8840 6gy1lin WBmeRHY®dsul foxide

m xture was stirred at the sane tenperature for 20
iﬁ(w A dWeRel @2 ad $BI0sET anniaECgYb| adnomphs ray yand

i celaceton y etate edtoth

trrelaeé:?ﬁ gﬁgsrg uﬁs%‘rf1 I?Lﬁ fauisgﬁﬁﬁjsogt%? é“g ﬁé%h&@

pyenpdnat compiex GX0 1 ry) aﬂnddameehyllmmxmnabotml. were
pyl -1 - met hyl - 2- oxoet éda]carbamate

853 75 eS0T o REral e LA 5 i hodhe ThERe
HBnPelsb@urasS£St i 30 eﬂlrataﬁdweh@ansttemr@mﬂee;aft%eksf 3 hr, 1
saturat ed aqueous ammoni um chl oride sol ution (100 ni)

s laddeg@ous citric acid solution (500 mL) was added to the
reaction solution, and the mixture was extracted with diethyl
ether. The obtained organic layer was washed with water and
saturated b;ine, dried over.anhydrous magnesium sulfate, and
concentrated under reduced pressure. The residue was purified
by silica gel column chromatography (eluent: ethyl
acetate/hexane=0—5>30%) to give the title compound as a white
powder (yield: 24.3 g, 85%).

'H-NMR (CDC13)8:0.97 (3H,dd, J=7.6,7.4Hz), 1.45(9H,s), 1.54-
1.77(1H,m), 1.85-2.02(1H,m), 4.14-4.29(1H,m), 5.11(1H,brs),
9.59(1H, s) .

mp:39-43°C.

Reference Example 103

(4R, 5S) -5-ethyl-3, 3-difluoro-4-hydroxypyrrolidin-2-one

F
F OH

~
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30

and the m xture was extracted with ethyl acetate. The
obt ai ned organic | ayer was washed with water and
W@ 200902284 brine, dri ed over anhydrous nagnesi RGT/JP2008/064500

| f n ed under r ress he
sl avEkaR e BOr ) T ety e et 280" ana
cehyonBogsapitudladentteet hyl o agetalel kexasesdd #80%

, the obtained oil was dissolved in 4 nol/L hydrogen
tehrapryeEcBe RN @ ale . sandi For? (BPRANSionaAd ehelnc powder

(FsX U %@sﬁéef_arr{ ol rBROTE ERIET yr%dfegrg gmse

reactlon sol ution was concentrat'ed under re
qmd@$suneatttmpmetam@eeamased|s&fﬁamxhéatlhgtuahydrréﬁmux1for 1

80, L) and diisopr Ianlne
Hraasl® st amciso oo R Fonteit. TRREE Bnbi OL/L aqueous
pagakkngmf Bydroddn s@ﬂ@ae@ngsmw&ed zmdﬁiL r @dYcg8ded, and the
pressure. The residue was gh;l by S|I|ca gel
R

TEHLYHR vAT oI aphy TR @ Wetﬁol | &hpyextracted organic
l%é/@irakgs ﬁe(? w1t%n91a%Q]§ Q}?(ti aéiﬁg:nsc@d gr\fﬂé drl?% over

crystal from et acet at exane to giv
aMhyHeousnmmgnﬁbumm eoﬂﬁatessamdycﬁnﬁenuﬁﬁmehdundeﬁErQﬁuced
719 d: 0.27-0, _61 (4 6
P(fﬁéasuﬁ?) Nﬁﬁ%e(%ﬁu)& yjag. PerLfLed 92}@43(31 fca) geg gy
c(hermagoggaj‘??y %ﬁ)en*t 2e§§gi ’_lsxéjeta]tél/ﬁeg(%)e 10—)407/]) (kHe

40C. Reference

OBt—aﬁpeé 951 tvearsl d-lts@p}wepl(m 4 Ilgf/(lcmdépgépy%h@wethyl
| |
LR S EARAS el L o R bbb g oom

t)enperhetlrahw da‘ l]mran @‘maOraé.c)tﬂms dadertdoal edsusceterecrated

nltro atnDs here, and
g‘é&& Sh’&&ne%f’ﬁn%‘? e eshdldr8pLyed in

t%@lrahyeaofé% niel oWas3) addﬁﬂlsJﬁﬁoﬁpwt%anﬁesm T€GL) was
at the sane tenperature for 4

added, and the mixture was heated under reflux for 4 hr. The
reaction solution was concentrated under reduced pressure, the
residue was filtered through silica gel, and the filtrate was
concentrated under reduced pressure. The obtained residue was
recrystallized from ethyl acetate/hexane to give the title
compound as a white powder (yield: 7.20 g, 54%).

'H-NMR (CD3SOCDs3)8:0.89 (3H,dd, J=7.5,7.5Hz), 1.18-1.38(1H,m), 1.51-
1.75(1H,m), 3.47(1H,dd,J=13.0,6.6Hz), 4.14-4.39(1H,m),

6.12 (1H,brd, J=5.7Hz), 8.99(1H,brs).

mp:118-121°C.

Reference Example 104

Benzyl [(1S)-1-formylpropyl]carbamate

o

i 6.
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sat urated aqueous ammoni um chl ori de sol ution (300 ni)
was added to the reaction solution, and the m xture

woer®exsact ed with ethyl acetate. The obt ai neRICHIRPAIH/ 4500

| ayer .was shed wi.th satur d. aqueous ammoni um
chIor@ﬁgoggﬁﬁ??o%ygﬁﬂu§§tE#z%galbrine, dried over
@R dx9Hs t FRUNSSIpiN |alrbahete a0 conpenty atiedtHpdesul foxide

reduced pressure. The residue was purified by silica
&0 &&) uas chedTRRVGapRger e UeHErogarhytmosphere, and

/ =0-,"16%_ _t.0_qi the title.co nd a
BB RATARENE 070 b hnbCa b g ful g s IR PRI BTy
py¥rida@e( 8blndtlexd=FI1.8 g7 iAHA)metMyB&ULfbxidéH,(AH0,mL) was
1.44(9H , 1.67-1. | H, , 1 .92-2 .11 (2H , 4
Stgxers kgL, dided ) BEaB Phute syas SOrtan et ERanbrie
ﬂﬂﬁpééatu5§)for 1 hr, and at room temperature for 4 hr. A 1l

-4-cycl opropyl - 5- et hyl - 4- hydr oxypyrrolidin-2-one A

medl/ bt BEHSORS dF i Eoist @;?}Idaﬁpﬁ’ét%qn 283 yli)nwas added to the
ﬂé%%%§g¥d58§H£ X:%H% QBg %@gtﬁff'qggﬂé§%r%%qgﬁ @ith diethyl
ni trogen at nosphere, an .6 nol /

athleut. y| The hobita hreecanagaal ot Lapef 4k sl widshedawiaddegturated
The m xture was stirred at the sane tenperature for 20

BRRE, aHE1EAeP B3k 1A ALE Gt PRAGRISE Gt d@ b t Rngr oncentrated
UreRrae8HAREd FHdudutet #he (6 AfudWaderiradded 59 dfBica gel

reaction solution, the mxture was stirred at the sane
dodmper ehuomatography | (edndnt: sothyl aredfatiedhexboey0—>30%) to

dilkSkab Leye! oponyleatbonillo pronyid carharal e 107 sss) .

Imntetra uran was a e m X

lyasMeicne el sab . Mem,ameqker.rsﬁv atws e, foreH 1M1 (1H,m), 1.90-
sat urat ed aqueous amoni um ch| ori de sol ution (3

00 nm_
208 3B, Ant Th TR W e Seb? Binslot S MitEH, BERYL - 31-

Reet@uen) The opiai ngd organic |ayer was washed with
sat uraf ed” agqueous ‘anmoni um chl ori de sol uti on and
RedereatedEkampke 1S ed over anhydrous magnesi um

Ni%utgggmogggchloro—Z—fluorophenyl)acetamide

A

O~ 'NH

Cl
Br

To a solution of 4-bromo-3-chloro-2-fluorocaniline (15.0 g)
in ethyl acetate (200 mL) was added dropwise acetic anhydride
(7.57 mL) at 0°C. Then, pyridine (10.8 mL) was added dropwise,
and the mixture was stirred at room temperature overnight. The
mixture was diluted with ethyl acetate, washed with water and
saturated brine, and dried over magnesium sulfate. The solvent
was evaporated under reduced pressure. The obtained solid was
washed with hexane to give the title compound as a colorless

solid (yield: 17.1 g, 96%).
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concentrated under reduced pressure. The residue was
purified by silica gel columm chromatography (el uent:

werhgl2@set at e/ hexane=5- "25% , the obtai ned PCT/JRZAE8/064500

di ssol ved i I hydrogen _chl ori de-ethyl acetate

SN B 150 OE) L0 (e nd - AP B s e 0 83
T.oonHerperat og e1f,af) .2 hr. The reaction solution was
concentrat ed under reduced pressure, the residue was
ReterengedExameEe reydr of uran (300 nL) , and

[ Lep 1 aun 35%% added. The
gé%@%@og é%ﬁ%??d%n%gg)re Pégg%%ﬁ%g%r heating for 4 hr,

a concentrat ed under reduced pressure. The residue
purified by silica gel colum chromatography
enf: nethanol /ethyl acetate=3- "10% , and the
ned solid was recrystallized from et hyl
at e/ di et hyl ether/hexane to give the title
as colorless crystals (yield: 2.80 g, 399.
1H-NVR(CDA 3) .29-0. 55(4H, m-, 0.95-1.08 (IH m),
1llb4(3H dd, J=7.6,7.4Hz), 1 .45-1. 63 (IH, m), 1
.®6-1. 82 (IH, m), 2.23 (IH d,J=17. OH) , 2 .37

IH d,J=17 . ,, 2. 44(1H.s),_ 3.45 (IH dd, J=9, 4 ,
,(4 . OQZ}“iFtBF%(Q)?;%%-F'b%')br.O 34h1050-2 Hnircbeny ) aletamide
Exampbe 844 (2 éJ_ZT][) (Fraehber g@h@@leé)) i#N)Rl-dimethyl formamide
propan-l-oIC}lﬁgso uti on of (2S) -2Z-am nopropan-| -0l
Wbl stigred dt chb@CoovarnbgbenZeiter( 88riigg)to room

[ Lum phosphat e 4_9.)un C r._iodide .42 .
PREREREE RS B SR "ot s TR s st pdeea witn
gihylwagseshtéel edriad M ilonaddr wasindehean watgoBaturated

at nosphere. Water (500 nl) was added to the reaction
Rioingri R dRECE HVGH MAFESHEE xtialGednd thedset gt was

SlRratdheufdd Al AEL U PRFeSsure to give N-(3-chloro-4-cyano-2-
fluorophenyl)acetamide. Ethanol (250 mL)-concentrated hydrogen

chloride (26.6 mL) was added to N-(3-chloro-4-cyano-2-
fluorophenyl)acetamide, and the mixture was refluxed overnight.
The mixture was ice-cooled, and neutralized with saturated
aqueous sodium hydrogen carbonate solution, and the mixture was
extracted with ethyl acetate. The organic layer was washed with
saturated brine, and dried over magnesium sulfate, and the
solvent was evaporated under reduced pressure. The obtained
residue was purified by column, and the obtained solid was
washed with hexane to give the title compound as a pale-yellow
solid (yield: 7.0 g, 64%).

'H-NMR (CDC13)8:4.35(2H,br.s.),6.63-6.71 (1H,m),

7.25(1H,dd, J=8.5,1.7Hz) .

Reference Example 107

2-chloro-3-fluoro-4-iodobenzonitrile
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| ayer was washed with saturated brine, dried over
anhydrous nmagnesi um sul fate, and concentrated under

WO eoozd3pr essure. The residue was purified byPGI/Rr20e8/064500
col uim chr omat ogr aphy (el uent: et hyl

t at e/ hexane=O- >30% to give the title conpound as

| orfess oil (yield: 26.9 g, 97%. 1H NWR (CDC 3)d

X1 (3H,d, J=6.0Hz) , 1.78(IHbrs) , 3 .47-3. 68

) , 3.72 (IH, brd, J=ICO+) , 6 .51 (IH ddd, J=8

L~ é§|,0 .8Hz) , 6.63(IHdd, J=2.3,2.1Hz) , 6 .68

,ddd; J=7 .9 ,2 .1 ,0 .8Hz) , 7.07 (IH, dd,

I.1,7.9Hz) . Reference Exanple 98 N [(IS) -2-

art - butyl di net hyl silyl oxy) -1-nethylethyl] -3-

oroaniline To a solution of (2S5 -2-

[ (3- chllcomophepyhs i@ d]cdppepansdide Ot TN 7¢NG40g) LA

N, N-di met hyl f ormam de (19 ni) were addedi m dazol e

FeRtENiETY 1gn§loQ ML) tiasy Rdder| beby-teHtne: myiltsitanéd0%, 6.95 g)
. e mhyxt.ur Lrr a f

R e N L LR TR e

angb rovengpRr i Ur Elevals X tor) adhedcat ol tdf iglteh (1106t hidy . wddeadded

bt ai .ned orgqpic | ayer was dried over anhydrous
4%ﬂﬁ“&§?uﬁ¥s PratyerahdiEoncEift mrddrgntas sekkeed for 2 hr,

MEeeubedTHe F&sH deanpsastiwel f hgedys Hddiem gBlosulfate
col um chr omat ogr aphy (el uent: ethyl acetate/ hexane=0O

solgggionowgpvadded tand dheompatintge asais wdlrectedswath ethyl

eld: 7. 590,. +0. )
JBh TR0 Bt WE (TR0 D8P S, ans
Fhaed dyvem haglesiBim (2H,fdte)=4nd2tlg 5013 ( Whsdevaporated
GBS FANCS HES0yS - 7 ThBaop R Y P a3 bupbfied by
g2afier @RCecEXgeP| & 199t ehtrohHE¥hréshe Nlanepkenyl) [(1S)
- 2- hydr oxy- | net hyl et hyl ]
hexane—>hexane/ethyl acetate=4:1). The obtained solid was

washed with hexane to give the title compound as yellow crystals
(yield: 7.1 g, 62%).
1H—NMR(CDCl3)8:7.22(1H,dd,J=8.2,1.4Hz), 7.80(1H,dd,J=8.2,5.6Hz).

Reference Example 108

N-(3-chloro-4-cyanophenyl) phenylalanine
HN
Cl

Il
N

To a solution of 2-chloro-4-fluorobenzonitrile (5.0 g) in
dimethyl sulfoxide (100 mL) were added phenylalanine (6.37 g)
and cesium carbonate (13.6 g), and the mixture was stirred at

90°C overnight. After allowing to room temperature, ethyl

acetate was added, and the mixture was extracted 3 times with
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carbamate A solution of N- [(IS) -2-
(tert-butyl dinmethylsilyloxy) -1- nethylethyl]

WO p0gkespani | ine (2.66 g ) in tetrahydrof ur anPCROP20L8/064500

S..coal.ed using dry ice/acetone under a nitrogen
pEpRer exSne St FyaROREE 9T HIAn HRIHREon- The
SflediuisONal8r §5veite Waniaddgdand hecidXtiWe widh sitri€dthcid,
at the sane tenperature for 30 mn, a solution of
and thet MpyEyTe didarsdraceegatgicy with atdylapgatater anthe
: r: ti d
gt iRRe B ere, \aTLE RS, (S Y1 R APLERE A, and
drasdadded, magwedihen mutifate . waShexdslacired waist bvepbydted under
acetate. The obtained organjc | ayer was dried over ,
§FoRESTaghesiURYS! Fg?e,tlBJn“E‘i TORBRS afed Bhowp ol
yaeueedopbesgureoshhe residue was purified by silica
gel colum chromat ography (el uent: ethyl
'HoNVRL GPGien A3 =09->FH %9 (1H; me, 0Bt 24 12 BDI1H,was di 3%od v&H(1H,m),

Lt rf uran, { ) gugl L _
4T§17r gbzt%wgh‘ﬁ)’ni %%41 (ﬁ%r’ Fdert et ?’g%'f%%f’u Can doftufy o - 31
1125 . aR) 21ps) added {70 3681 epCt T 040 S, iJe8,. 7THAN. t he

m xture was stjrred at'roomtenperature for 4 hr.

EFNES0EREYPas %Fdded to the reaction sol ution, and
4-he Wexb Yl 3R Rdy-achad-w &by et iyt 4@#&3?&% 11hey1) -2-
obt ai nedyorgan] C Ia%/er was washe vvi(%h sa urgt ed yi)
dirlioxebedrprit vk anhydrous nmagnesi um sul fate, and
concentrated under reduced pressure. The residue was
purifiogd Py, silica gel columm chromat ography (el uent:

1 ] 8" a colorless oil (yield: 1.61 g, 64%.
HNW (CDA 3)d :1. 08 (3H,d, J=7.2Hz) , 1.37(9H,s), 2
H brs) , 3.46-3.59(IH mM, 3 .62-3. 74 (IH m),
.45 (IH, m), 7.04- 7.08(IHm, 7 .16-7. 19

7 .26-7 .30 (2H,m) . Reference Exanple 100

Q.

To a solution of N-(3-chloro-4-cyanophenyl)phenylalanine
(2.0 g), Meldrum’s acid (1.05 g) and 4-(N,N-
dimethylamino)pyridine (1.22 g) in tetrahydrofuran (30 mL) was
added N,N’-carbonyldiimidazole (1.29 g) at 0°C, and the mixture
was stirred at room temperature overnight. A 5% aqueous
potassium hydrogen sulfate solution was added to the reaction
mixture, and the mixture was extracted with ethyl acetate. The
organic layer was washed with 5% aqueous potassium hydrogen
sulfate solution and saturated brine, and dried over magnesium
sulfate. The solvent was evaporated under reduced pressure.
The residue was dissolved in ethyl acetate (30 mL), and the
mixture was refluxed for 45 min. After allowing to room
temperature, the mixture was extracted 3 times with saturated
aqueous sodium hydrogen carbonate solution. The aqueous layers

were combined, and acidified with citric acid( and the mixture
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tert-butyl (3-chlorophenyl) [(IYS)
-l - et hyl - 2- oxoet hyl ] carbamate A sol uti on of oxalyl

W(amoem(nm(sw rrg) in nmethylene chloride (6 mMBRCHER2008/064500
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25

SRolS0 a8 0a dovy | Sl acelane, UNdok.8 IALA0CN 1ver was vashed
mrhxéae:m@acbaomﬂ@e;(aarm)dr\m@a a0lge dna g MK s €a¥8S The
stirred at the sane tenperature for 10 mn, a solution

L vieartt w§§t9ya?gra§§q(Hqﬁgﬁeﬁ9ﬁyc?q|g§essure, and the obtained

L oyl et % b _
UL, O B AL (BRI SR BB o oive
wees tsittilier edmaoumdheassamiet—eeﬂuéouturﬁtfaﬂrs 1G¢imlal: 1.41 g, 65%).
Jriet nl) .was added, and the n1xture

h
PR DTt ¢rel sart? s af cpe Fors 190 g (MHaber=3- o)
¢ 33B-d.p1vas, added, 13 1t8haﬂcrm<; uy e7<w6§4 e, (Bt ec;izv\azltm
et hyl acetate. The obt ai ned ani c er was washed
i 3 SaturaBedi sl i e, 0rlHed, 6v 9%ﬁhydﬁ/?o@ (FHgREsFuim
I%“'Q&}?ggQPd concentration under reduced pressure to

i've the title conpound as a colorless oil (yield: 480
Rqﬁeﬁ%ﬁﬁ? ExbnpM(DCI 3)d: 1.38-1.44(3H,nm, 1.42(9H,s),

9-4.20 (I H, IH m), 7 .22-7 .34
‘?3‘% Lo ?sflg%F%Bherﬁgng@Péﬁég anpl e 101 (4S, 5S)
g? (3schl orophenyl) -3, 3-difluoro-4-hydroxy-5-

ne pyrrolldln 2-one tert-Butyl (3-chlorophenyl)
[(1S) -1-pethyl -2- oxoethyl] carbamate (19.5 g ) and
ety | 0 ,f | uoroacetate (41.3 g ) were dissolved in
-‘tefrahydrofuran (110 nL) , and to a suspension of a
5y powder (13.6 g ) in tetrahydrofuran (25 nL) was
e dropwi se the solution at roomtenperature. After
ati ng under reflux for 1 hr, the m xture was cool ed
tofroomtenperature, 1 nol/L aqueous potassi um
hﬂmrogen sul fate solution (300 nL) was added, and the
m'Xture was extracted with ethyl

To a solution of 2-chloro-4-fluorobenzonitrile (5.0 g) in

dimethyl sulfoxide (80 mL) were added L-norvaline (4.52 g) and
cesium carbonate (13.6 g), and the mixture was stirred at 90°C
overnight. After allowing to room temperature, ethyl acetate
was added, and the mixture was extracted twice with saturated
aqueous sodium hydrogen carbonate solution. The aqueocus layers
were combined, and acidified with citric acid, and the mixture
was extracted twice with ethyl acetate. The organic layers were
combined, washed with saturated brine, and dried over magnesium
sulfate. The solvent was evaporated under reduced pressure to
give the title compound as a brown oil (yield: 8.12 g, 100%).
'H-NMR (CDC13)8:0.97 (3H,t,J=7.3Hz), 1.40-1.54(2H,m), 1.71-
2.00(2H,m), 4.08-4.16(1H,m),
4.71(1H,br.s.),6.50(1H,dd,J=8.7,2.5Hz), 6.64(1H,d,J=2.5Hz),
7.42(1H,d,J=8.5Hz).

Reference Example 111
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acetate. The extracted organic |ayer was washed with
saturated brine, dried over anhydrous nagnesi um

wabare34 and concentrated under reduced pressPCEIP20082064500

10
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20

25

esi-due ri.fied siljca ge ol u
o IR e ErRerT o P LaB UL ot of TRy ATy roL-1-
yhoabicninedlei | was dissolved in 4 nol/L hydrogen
chl oride/ ethyl acetate solution (100 nL) , and the
mi xtur @was stirred at roomtenperature for 2 hr. The
re on solution was concentrated under reduced
g S te@H;ahydr of uran (275 nli) and
i i sPpropyl ethylamne (21.3 ni, 119 mmol) were added,
and _the m xture was heated under reflux for 12 hr. The

00 nL) was added, and the m xture was

extracte® with ethyl acetate. The obtai ned organic

was washed with saturated brine, dried over

ffr ous magnesi um sul fate, and concentrated under

reduced pressure. The residue was purified by silica

gel cdamcbilaonhbngs iy (J-ehlerb-4etiyhophenyl)norvaline (4.0

RSS2 0% S 35T S TR e
(i.-903§l2|( 34, @Qtréﬁ@dfoﬁlr@#h60m%§) 4ga£ | AU SN, N7 4. 02-

4.19(2H,m, 7 .26-7 .31 (I .33-7 .43 (2H, m
JarbphyldisRidaeblen §3 RS ey)eate 0B ampide th@2mi gttre buas/Istirred

I -1-f r opy r bamat . SOl ution of tert
egtéurt%zﬂm [ (t F%gjg%l%?u%%y%\%eor%aﬁgt% Ayl % é? 0%@1%J oucsalpggr?g g hydrogen
£ BEdreg splunidhneddydddad ftoxicde £880:idn middure, and the
i ce-cool ed under a nitrogen_ atnosphere, and .
T Ay WS RECTBATE MOt ARy 1sBFatd b of [hSulcrganic layer was

dddred GBRW e AL 3t dBAuh Bydirddedi MBI solution and
sul foxi de (300 m.) were successively added. The
gatunatedvsisei raed dtigheveanmagreptmmtawldater 30heai solvent
ﬁHE’éJQ%%r%%eQOSH&éP”R§Lﬁ&¥{%m£85u§ehr’Tﬁ% residue was
dissolved in ethyl acetate (60 mL), and the mixture was refluxed
for 45 min. After allowing to room temperature, the mixture was
extracted twice with saturated aqueous sodium hydrogen carbonate
solution. The aqueous layers were combined, and acidified with
citric acid, and the mixture was extracted with ethyl acetate.
The organic layer was washed with saturated brine, and dried
over magnesium sulfate. The solvent was evaporated under
reduced pressure, and the obtained residue was washed with ethyl
acetate to give the title compound as colorless crystals (yield:
1.89 g, 43%).

'H-NMR (DMSO-dg) 8:0.69-0.80(3H,m), 0.90-1.14(2H,m), 1.69-
1.81(2H,m), 5.00(1H,t,J=4.0Hz), 5.03(1H,s),
7.66(1H,dd,J=8.7,2.1Hz), 7.92(1H,d,J=8.9Hz), 8.05(1H,d,J=1.9Hz),
12.40 (1H,br.s.).

mp:156-158°C.

Reference Example 112
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nol /L aqueous citric acid solution (500 nL) was added
to the reaction solution, and the m xture was

W@xdopfamz&d with diet hyI et her. - The obt ai ned orPBenIR2008/064500

r s te sat ur d hrine, dried
I\H gf Canh \rl\gu&?rna ne%r}y\lﬁl sulffaLﬂgrOphenafcaglr?@gntrat ed
under Dedud 7w essure. The residue was purified by
silita g @ um chr omat ogr aphy (el uent: ethyl
- me=0- >30% to give the title conmpound as

po der (yield: 24.3 g, 85%. 1H NWR(CDCO 3)d
J=7.6,7.4Hz) , 1.45(9H,s), 1.54-
'1.85-2. 02(IHmM , 4 .14-4 .29 (IH m), 5

, 9.59(IH s). np:39-43C. Reference
anp &l 103 (4R, 5S) -5-ethyl-3, 3-dif
| upr o- 4- hydroxypyrrolidin-2-onetert-Butyl [(I]S)

- il or nyl propyl] carbamate (24.00 g ) and ethyl

br®nodi f | uoroacetate (77.0 g ) were di ssol ved in

tetrakydro dstey -
e pamEr R M gat e g B 9 in
daudtu‘ﬂdlydr spwfemcdeh e(3HbImit)i omrat addecdn 4eﬁﬁpﬂ:n:axpheeylmamne

{% er refluxfor EE mxtucggwasc
; ro F‘E Eratyr & éq ods ey = 8r& was
dwidnegentsobéats esah ghton Aé@@r rﬂ—])ld@ﬁ%gaggegeorﬁnt%xﬁﬂéerature,

m Xture was extracte et hyl acetate.

Blaccedase g‘aw c2qdgrer awalstmﬁsmwtwq waﬁateéftraﬁaed twice
\ﬁﬁ%#%%&%QaP uégﬁ§x¥d@§ 2?¥?é ucéﬁﬁﬂﬁ%ﬁlugblugh%p. The

ate ACentr at e pressure
acgfame lwgerpuwelfe exbriipi neid, | aadged:lcn‘,nlhlﬂm with citric acid,

mato el t acetate/ h e 10- " 4009
AT BEAEREY 077 SHrantedrolEel R dhmL ReaFohen The
dﬂ&dﬂﬂcd§é§59¥|wé%éﬁéﬂm%ﬁﬂéHUtWQBhéé5@hﬂﬂﬂsatu%@@eﬁhﬁrlne, and

m xture was stlrred at room
dried over magnesium sulfate. The solvent was evaporated under

reduced pressure to give the title compound as a brown oil
(yield: 3.69 g, 100%).

'H-NMR (CDC13)8:3.07-3.30(2H,m), 4.40(1H,q,J=5.9Hz),
4.72(1H,d,J=6.6Hz), 6.46(1H,dd,J=8.7,2.3Hz), 6.60(1H,d,J=2.3Hz),
6.94-7.05(2H,m), 7.07-7.16(2H,m), 7.41(1H,d,J=8.7Hz).

Reference Example 113
2-chloro-4-[2-(4-fluorobenzyl)-3-hydroxy-5-oxo-2, 5-dihydro-1H-
pyrrol-l-yllbenzonitrile

F
OH

Cl

I
N
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tenperature for 2 hr. The reaction solution was
concentrated under reduced pressure, and the residue
wor®Ihresol ved i n tetrahydrofuran (600 ni) .  PCT/JP2008/064500

Di i sopropyl ethyl am n 32.8 s _adde and t he

m xt uPIréD \%golﬁ'lgg%%% ?ﬁd\gr(%r_é:ﬁqig%o Fcﬁarh?p%efwg?r— dacti on

Slald#dphenyds ] §eNeeNntI.d7ed) ynsel drefus ety qasiteq) thed 4-

residue was filtered through silica gel, and the

N AN~Hre thsanbrRioridlieg tRdét Fbdire detpedydupéurame(S0 mL)
[ esid recrystalliz om ethyl o

B AR O S R B Por BB b v T B et 0°C

5 Ppuvddre mpkehde waGtgrrebded. robn MR 3850ED3yetntyldc. A 5%

J=7. 5 , .5Hz .18-1. 8 (IH, ), 1.51-
dﬂUﬁ@ﬂsH?ﬁ%?Sé%a%(ﬁ#r&&e% ETégaE‘g, S%l‘?%?% wasjaqded & the
Adddt idn) iktd2é) R dhel mIxtHEe wasd S&dddtREShith ethyl
nmp: 118-121C. Reference Exanple 104 Benzyl [(IYS)

acetEdeny| phepyrJanidt daygrewed sashed onitdf PBeagypous potassium
_| - | 0 ( 0,0.

fusiosioel; bt aEe IRt aBEn BN LA TS, L dRa g dg, over

10 mEdnesden atbbspher €hecardlivehet hys advare (FedO untier anddwced

solution of sulfur trioxidepyridine conplex (71.3 g

SRR SHARRY hy FIS T SA e "RS60 RES LHES S Emug, oerhbage ml),

ate tHeXhiikeuBsysd iddratxal £Be 8anRid eMeatULe16find to room

hr, and at roomtenperature for 4 hr. Al nol/L

CRARSTAS UEP r tiee aIIAS Sl dBven YasOwashedvas thdwetier oandie
%ﬁﬁgﬁ%&%geggggéjo ci%Qththg%?%géﬁ%¥ﬁﬁn%%h&%%ggd érgolvent

e obtalne ga ayer was was ed

15 wed levapbiaaéé dudd heediicieed po¥ e£u B YHD theMBYBEShedN residue
sul fate, and concentrated under reduced pressure. The

vgggpﬁﬁgeﬁaglb%rgqhx%jqg@tgppré50@§¢pyl ether to give the title

compound as colorless crystals (yield: 2.54 g, 64%).
'H-NMR (DMSO-de) 8:2.99-3.20 (2H,m), 4.82(1H,s), 5.24(1H,t,J=3.8Hz),
6.74-6.86(2H,m), 6.94-7.06(2H,m), 7.70(1H,dd,J=8.8,2.2Hz),

20 7.95(1H,d,J=8.7Hz), 8.00(1H,d,J=2.1Hz), 12.52(1H,br.s.).
mp:192-194°C.
Reference Example 114

N-(3-chloro-4-cyanophenyl)valine

HO O
CH;
HN
HsC
Cl
N
25 To a solution of 2-chloro-4-fluorobenzonitrile (3.50 g) in

dimethyl sulfoxide (60 mL) were added L-valine (3.16 g) and

cesium carbonate (9.53 g), and the mixture was stirred at 90°C
overnight. After allowing to room temperature, ethyl acetate

was added, and the mixture was extracted twice with saturated
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col um chr omat ogr aphy (el uent: ethyl
acet at e/ hexane=0-"30% to give the title conpound as a

w@olooness oil (yield: 16.3 g, 55%. 1H NMR (mmslomsoo

s, S yeogsn barBEbbep o1 8y Sl Hualbs 1ayess

W d, kmumblnea 34nd 7TadtidiFHed) widh58{tH &)aciRela@dense mixture
Exanpl e 105 (4- br ono- 3- chl or o- 2- f | uor ophenyl ),

VgEgﬁ%ﬁF&gt?S 5W§%ﬁtﬂ%ﬁ§1a§pyl acetate. The organic layers were
CortH iRy, 3we Bhed Or 2t 144 RaRkhi BE1Ad D thd drilddy %bg¥|magne51um
acetate (200 nL) was added dropw se acetic anhydrl
fuAfsreni) The s0UVentThers, epyppdahed(umﬁérnngﬂuwag addedure to

I e dthemx ure s stirred 0 o
PAREE 5 B8RPt Yene Bhebhr &L ot B g pn 100w
1@Lhmk @@@1%91 @vaﬁdm?ot \/M=tdW7W§§ef2aﬁ@|—§a3P(f1Q-I%9 bri, 5e.-

dri ed over nesi um sul The | vent was

%\Pagd&ﬁa{“éd én?ﬂllefl SHicEd 95Féssﬁr%1 W%Ml Hed - gﬁF)d
_ t t ttleco ound as a

AT SR SR AC S el R e

RefidBenge6) Bxample ]115(3H s ) , 7 . 58 (IH, dd, J=9 .

ébqaépgpgE%i3t&%éﬁﬁ%§;ﬁogl—megh§ig¥£91 é’oxoji % dlhyd%o 1H-
rradlne-1 CBEREOn-Hil1kor obenzonitrile A m xture of N
(4- brono- 3-chl or o- 2-fl uor ophenyl) acetam de (17.0 g )
and coppgf(l) cyanide (5.88 g ) in
N, N-di et hyl formani de was stirred at 1500C overni ght.
Af t to roomtenperature, water was added,

' r‘e was extracted with ethyl acetate. The
@rganmc | ayer was washed with saturated brine, and
dri ed| over caggnesi um sul fate, and the solvent was
evaporyl ed under reduced pressure to give N
0- 4- cyano- 2- fl uorophenyl) acetam de Et hanol
-éioncentrat ed hydrogen

To a solution of N-(3-chloro-4-cyanophenyl)valine (5.66 g),
Meldrum’s acid (3.39 g) and 4-(N,N-dimethylamino)pyridine (4.11
g) in tetrahydrofuran (70 mL) was added N,N’-carbonyldiimidazole
(4.36 g) at 0°C, and the mixture was stirred at room temperature
overnight. A 5% aqueous potassium hydrogen sulfate solution was
added to the reaction mixture, and the mixture was extracted
with ethyl acetate. The organic layer was washed with 5%
aqueous potassium hydrogen sulfate solution and saturated brine,
and dried over magnesium sulfate. The solvent was evaporated
under reduced pressure. The residue was dissolved in ethyl
acetate (70 mL), and the mixture was refluxed for 45 min. After
allowing to room temperature, the organic layer was washed with
water and saturated brine, and dried over magnesium sulfate.

The solvent was evaporated under reduced pressure, and the
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chloride (26.6 nL) was added to N
(3-chl oro-4-cyano-2- fluorophenyl) acetam de, and the

worzoovee3sas refl uxed overnight The m Xt ure WeGT/JP2008/064500

e-.coo] ed nd neutral,iz ur at.ed aqueou
SRS Sasi 808 RSy T batht PRt B TR By ether
’Mﬁii’glﬁl)ét rthet edt hé t orgddiHd agetal 6r1dfe r@aRkile |(§yend: 653 mg,
was washed with saturated brine, and dried over
xgnesi um sul fate, and the sol vent was evapor at ed

MM DRSSP B RS M 8- By e S BT A ehea? 01
&Mhﬂxlﬁemame4t@OglwfdeﬁQ t6HZ) @ BOOPOLIGE)as a

| P%%%'doﬁ' 398 fﬁz’dﬁldi 9)72(989016% RO )i @H'XRM d,J=2.1Hz),

2.3 (Aktbrdd, ) J=8.5, 1. 7THz) . Reference Exanple 107
2- chloro 3-fl uoro-4-iodobenzonitril eTo a suspensi on of
RoFIdr2il8% de (1) (9.24 g ) in acetonitrile (100 niL)
Mes addedeter éﬁguiyg nitrite (90% 6.95 g ) at room
tenperature. a solution of 4-am no-2-chloro- 3-
N4 (PorcblenzofttyahapHenyd ) g 4)-ciyanagkedropilidraniae( 100 ni)
was added dropwi se at 65C over 1 hr. The mixture was
rred for 2 hrzMnd all owed to room t enperat ure,
ez 2 ‘ﬁfosulfate sol uti on was added, and the
tracted with ethyl acetate. The organic
| gyet < 1 8shed with saturated brine, and dried over
magnesi um sul fate, and the sol vent was evapor at ed

] reduced pressure. The obtai ned residue was
ied by basic silica gel columm chronatography

yaqt : hexane- "hexane /ethyl acetate=4 :1 ) . The
ob¥ai néd solid was washed with hexane to give the
title conpound as yellow crystals (yield: 7.1 g, 62%

To a solution of 2-chloro-4-fluorobenzonitrile (0.90 g) in
dimethyl sulfoxide (20 mL) were added 4-cyanophenylalanine (1.00
g) and cesium carbonate (2.23 g), and the mixture was stirred at
90°C overnight. After warming to room temperature, ethyl acetate
was added, and the mixture was extracted twice with saturated
aqueous sodium hydrogen carbonate solution. The aqueous layers
were combined, and acidified with citric acid, and the mixture
was extracted twice with ethyl acetate. The organic layers were
combined, washed with saturated brine, and dried over magnesium
sulfate. The solvent was evaporated under reduced presshre to
give the title compound as a brown oil (yield: 1.57 g, 92%).
'H-NMR (CDC13)8:3.17-3.38 (2H,m), 4.41-4.51(1H,m),
4.78(1H,d,J=7.7Hz), 6.49(1H,dd,J=8.6,2.4Hz), 6.63(1H,d,J=2.5Hz),
7.24-7.30(2H,m), 7.44(1H,d,J=8.5Hz), 7.56-7.64(2H,m).

Reference Example 117
2-chloro-4-[2-(4-cyanobenzyl) -3-hydroxy-5-o0xo-2, 5-dihydro-1H-
pyrrol-l-yl]lbenzonitrile
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20

IHNWR (CDA 3)d: 7 .22 (IH dd, J=8.2,1.4Hz) , 7 .80
(I'H, dd, J=8 .2 ,5 .6Hz) . Reference Exanple 108 N
w@ 3s0ektwBo- 4- cyanophenyl ) phenyl al ani ne To a sSPCTIIR2008/064500
of 2-chl oro-4-fl uorobenzonitrile (5.0 g ) in dinethyl
sul f oxi de (10041L) were added phenyl al anine (6.37 g )
bonate (13.6 g ), and the m xture was
C overnight. After allowing to room
et hyl acetate was added, and the m xture

hydr pgen carbonate sol ution. The aqueous | ayers were
ed, and acidified with citric acid, and the
e was extracted twice with ethyl acetate. The

or gayn cd ayers were conbi ned, washed wth saturated
bring, and dried over magnesi um sul fate. The sol vent
was levapor at ed under reduced pressure to give the

titl'e conpound as a brown oil (yield: 9.67 g , 100%

LH NVBCROL B 3y 008 (Lo MLy bty 2 (11

qyaﬂopm&pylaSanﬁn$2'lA?kx;" ﬂelaﬁu@1$1amhd‘J©2763b&)and 4-(N,N-
&& §1%% Pg g%%% "27R£ﬁ§% 53 nletrahy&%%f ran ?70 ml,) was
éd%rel?ﬁ 'NZ ¥ =32 PYOR PrYr il e odbli‘y&'f Oa’d W@Yrér% -4 i xture

[ orobenzonitrile To a solution
%%?—@ﬁﬂé¢§d4aéyé@@mﬂﬁﬁﬁH?FaﬁﬁéﬁyPH?EWRth-(2A05g Rqueous

S | an.no .
pyra%r :i% ?%gg&} sqlﬁnﬁit)gt %g ur aé\ldal(cgE )E)O %Q }eaCtlon
raiddtedel)\ ahﬁ thanmnnyhﬂamnsdaxokECtéd2&ug1kt&@lOﬁbeﬁ@ﬂe The
t he nlxgure was stirred at om t enper at yre qver ni ght
TR LBURE Bt HATHR HydPogengureus Puaset B ygEogen

added et 8ol Heibgakid Whtlirstdbaerr 8R4, 1A Mrild 8viRSmagnesium
extracted with ethyl acetate. The
sulfate. The solvent was evaporated under reduced pressure.

The residue was dissolved in ethyl acetate (30 mL), and the
mixture was refluxed for 45 min. After allowing to room
temperature, the organic layer was washed with water and
saturated brine, and dried over magnesium sulfate. The solvent
was evaporated under reduced pressure, and the obtained residue
was washed with ethyl acetate-isopropyl ether to give the title
compound as pale-yellow crystals (yield: 578 mg, 34%).

'H-NMR (DMSO-de) 8:3.08-3.30(2H, m), 4.84(1H,s), 5.33(1H, t,J=4.0Hz),
6.98(2H,d,J=8.1Hz), 7.63-7.73(3H,m), 7.94-8.00(2H,m),
12.60(1H,br.s.).

mp:190-192°C.

Reference Example 118

N-(3-chloro-4-cyanophenyl) -3-cyclopropylalanine
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organi c | ayer was washed wi th 5% aqueous potassi um
hydr ogen sul fate solution and saturated brine, and
waleioed23£r magnesi um sul fate. The sol vent wasPCT/JP2008/064500
eMgpor @ ed under reduced pressure. The residue was
[ ved in ethyl acetate (30 nL) , and the m xture
ef luxed for 45 mn. After allowng to room
ergture, the mxture was extracted 3 tines with

ous |layers were conbined, and acidified with

cid, and the m xturewas extracted wth ethyl

The organic | ayer was washed with saturated

and dried over magnesium sul fate. The sol vent

y evapor ated under reduced pressure, and the

ai ned residue was recrystallized from

t etrahydr of uran- hexane to _give the title conpound as

pal e- ;Iy © Porrerysenl af (Grickilgrordaflygorokggmgonitmifpr(1.33 g) in

41%93@ gkggéxlcgel gzozlrﬁzg'% adcf%@ 'Ag',-fi)oiago?égﬁl%iéﬁnme

@.0P0g)l BIndchesﬂmS ca&boﬁatél—lﬁ 28 7g96(drd dhelmBxThizg was
8 .00 (IH, He) , 12.50 (IHbr.s. )
Serer@Sl 2080 ChanErBAgE Exdhpler pigoging to’ room temperature,

e(t?lrth'a@éeaﬂe Cyy2d oRferiay | hnAOEMAl hver Jie ava%mekk‘thrgatgé twice
- chl or o- 4-f 1 uor obenzonitrile (5.0 g ) in dineth

‘@mhf GRityeated FAYeaNs sogddyadhy: m%lqarr@omtszsgﬁtwm The
{

LFRHT T2 EE s Sinbafels AR VL Sar e acia,

dreméreatmireuretwad axrabatedmﬁ@1aﬂdedj1&nmyﬂhecﬁtatureeThe

was extaacted tw ce with satu%%%(g agueous sodium

WA IGen2¥EF Bttt BRI FEn. ¥ Satyyarsdvrine, and

GO Bedr ARGhESH M Tdadapet @héréél@ﬂﬁﬂjwa%n@vgﬁgrated under

m xture was extracted twice with ethyl acetate.

may@edc Pragevse ik giventhaetit h@strmpaninh a§a1auba@@@| oil
Qil1%: 376504 ethyer magnesium
'H-NMR (CDC13)8:0.10-0.21(2H,m), 0.47-0.58(2H,m), 0.72-0.87(1H,m),
1.71-1.92(2H,m), 4.14-4.24(1H,m), 4.95(1H,d,J=7.9Hz),
6.51(1H,dd,J=8.7,2.5Hz), 6.66(1H,d,J=2.3Hz), 7.41(1H,d,J=8.5Hz).
Reference Example 119
2-chloro-4-[2-(cyclopropylmethyl) ~-3-hydroxy-5-oxo-2, 5-dihydro-
1H-pyrrol-1l-yllbenzonitrile

OH

C

N

To a solution of N-(3-chloro-4-cyanophenyl)-3-
cyclopropylalanine (2.05 g), Meldrum’s acid (1.35 g) and 4-(N,N-
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sul fate. The sol vent was evaporated under reduced
pressure to give the title conpound as a brown oil

W@ gt0el02238. 12 g , 100% . 1H NWVR (CDCl 3)d : 0. 9FCT/BH4008/064500

=7. . 1 .40-1. 54 , 1. 71- 2. 00(2H, ,
sty hmpd) pfFidips 110 B8 B}, 1n S Cie iRt (49 ) was
adaedZNyﬁ*tkarbghyfﬁﬁﬂﬂﬂdaz@leJ??.65h§9 at 0°42 &hdi vk mixture
,J=8.5Hz) . Reference Exanple 1112-<chl oro-4-
Wa$ IBFAreRY- Bt okeRD - fRmRsFRLpre SOue Hyd - -| HApyrr BEUEGRS

PO Lutio .

F;(%%r%%lﬁg}rn g?giﬁgy(g%%p‘ﬁgn% ¢ %8?{}5%%6‘” S4.a(():l Clge d) t,o %Fdfﬁ?ﬁtlon
sl xdcire , ( andOtlge )mzidire wal, dktdractdyy |Withmietbpyr edehate. The

(2.90 ¢ in tetrahydrofuran_(60 ni s .added , N -
O&%&ﬁyﬂ%wﬁi a3 o .Ugtﬁ ?éa%%%%f% P&&&Sﬁﬁ&mr'\rlrm%en
MAFatkl bt 8én rHUNJLREEAHUPLI AV ErdHDMried 8% r magnesium
%gueous pot assi um hydrogen sul fate sol uti on was added

g

o fefte - r eBlei oML YADE a6, SHABOT Alked uadaTe IRaycest PaesBEke -
el e84 Byl agst@isesolmg 1h980hgy | L RS AR UG Mene

aqueous potassi um hydrogen ate solution’ a
nsatturat edsbréfibyxeahdadr Y6dmbner Afignesilimwiunbf aberodhe

sol vent was evaporated under reduced pressure. The
HATDRAGE RS ST G rTAdERy Faa A (G Pntite apmr

dherat¥HUpei MeS Aef Idpied HobrdRadhdl i teh Fak koW fQe t &1 vent
roomtenperature, the mxture was extracted tw ce w th .
SRt givapredahgd ednde s gidyeeydregeurardishahe sbrained. residue

o AERR YR YL SO0 DS o0 85U Sl e cicae

aopbahd. ashpaDe-gaslilow aygstuas (psdielt \Sidhmgat 8485 ed
brine, and dried over nmagnesi um sul fate. The sol vent

"HalME BB 28 ThAW ticedlced (bR eBburd)- hdor Re 02 (1H,m), 0.15-
ehisaispe) r esi dale) vas Magfedswhi melihyi-2¢akat est 83 @iy es),

the title conmpound as colorless crystals (yield:
7.67(1H,dd,J=8.7,2.1Hz), 7.91(1H,d,J=8.7Hz), 8.04(1H,d,J=2.1Hz),
12.39(1H,s).

mp:152-154°C.

Example 1
2-fluoro-4-[(2S,3S)-3-hydroxy-2-methyl-5-oxopyrrolidin-1-yl]-3-
methylbenzonitrile

OH

Oi}""n

N

CN
To a solution of 4-[(28,3S8)-3-(tert-
butyldimethylsilyloxy)-2-methyl-5-oxopyrrolidin-1-yl]-2-fluoro-
3-methylbenzonitrile (330 mg) in THF (10 mL) was added
tetrabutylammonium fluoride-THF solution (1.18 mL, 1 mol/L), and

the mixture was stirred at room temperature for 5 hr. The

152



10

15

20

25

1.89 g , 43% . 1H NVR(DMBOd 6)5:0.69-0.80 (3H, m , O
.90-1. 14 (2H,m , 1.69- 1.81(2H m, 5.00(IH,t,

wQ 2009024234 , 5. 03(I H, s) 7.66(! H dd J=8. 7, 2. | HQT/JP2B08/064500

.92 (IH d, J=8 8, .05
aef%éﬁnmm‘ggr% wawdfbe@ Fopest Rk e%%&éieefzae%rléemn
d:3-rdrtedowdt B yanophemdthted-  ber ephen aia%nwaghga @1th
solution of 2-chloro-4-fluorobenzonitrile (1.8 %
el buinrexi el gBEvier) améy@rg@@é@pgnesmm su fate, and

I n nd Lb t
R AN IR BB G55 MUERLORDE! oo
low evidiight ge Af t@tural |dwiong tbgrapby) tenpefeatrysealél by from

acet ate added, and t he xture was extracted tw ce
e S bt St Sffe s KOG BREhbuE by abea colorless

sl | @Re1dhe; agluRpUI23yers were conbi ned, and
aC| dlfled with citric acid, and the m xture was
"ExNMBEEREL D) B L el M It dbtdmf. 4&zét al eB0 ThHe dyrdgdni2diz) ayer s
d atur at and dri ed

W&(Bﬁl’éﬁ?gsfum sul fa;%eovylﬁflhgaégl {L/Zn dzt%i g\lapor at ed
2.r8die =Y, elduaeﬂ? pct,({ssmza ta.gbve. ZBelH,Int)l,e 4 Gapausl (us, M) ,
%rovvn oi | (%igl . 3,69 g7 OO% 1H NVR(CDClI 3) O -

AUl T=4- Oy o |} 45g 7 - 354 1H . 4.72 (IH, d

oy 6 .46 (I H dd, J=8 7 2.3Hz) , 6 .60

9]_161(? ﬁ'})szc 3Hz , 6.94-7. 05(2H m 7 .07-7 .16 (2H m
Examp1¢12(||-| d ,J=8 .7Hz) . Reference Exanple 113

i 9ot 120 - Jiuor Qhaexl ) -3 IR prgy 2o

d‘:kopy(r?to(tﬁ]li@ﬁOlAyIIMﬂaﬁ%ﬂﬁlﬂy‘h)_e - fl uorophenyl al ani ne
) H, Meldrumi s acid (1.74 g ) and A- (N,
|rre tBHani no) pyridine (2.11 g ) in tetrahydrofuran

Cl

CN
A solution of 2-chloro-4-(3,3,5-trimethyl-2, 4-

dioxopyrrolidin-l-yl)benzonitrile (90 mg) in THF (5 mL) was
cooled to -78°C, methylmagnesium bromide-ether solution (0.22 ml,
3 mol/L) was added under a nitrogen atmosphere, and the reaction
mixture was warmed to room temperature. The reaction mixture
was again cooled to-78°C, a 3mol/L methylmagnesium bromide-ether
solution (0.89 mL) was added, and the reaction mixture was '
warmed to room temperature. The reaction mixture was added to
saturated aqueous ammonium chloride solution, and the mixture
was extracted with ethyl acetate. The extract was washed with
saturated brine, dried over anhydrous magnesium sulfate, and
concentrated under reduced pressure. The residue was purified

by silica gel column chromatography, and recrystallized from
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was added N , N '-carbonyl diimdazole (2.24 g , 13.8
iranol) at 00C, and the m xture was stirred at room
wo 20vper@sur e overni ght. A 5% aqueous pot assi unPel/ar20¢A0$4500
sulfate utlo was added eaction m xture,
SRR E Fkt OPELAES o L6t SRt LFL S SIPtaEe APes GpkoT1ess
ggxﬁyﬂ(glbgmerzgaﬁgmaﬁhgd W th 5% aqueous potassi um
hydrogen sul fate solution and saturated brine, and
- Hr-NMB ( 60@13 Padnesdimsul flals.(3¥hd, $o6 vHinr) vvais25(3H s),
n uced regs 6 141§, esi due was
d]ss(gslrf1ats |% ggaléfﬁde?agg ?éo&hf) n%ﬂd the mxture
5 IneB®H (ef, IddeéBfBrz ABiAyi,n.7 . BBt &H, 4} J:émngz t,0 .6G1(1H,d, J=8.5Hz) .
tenperature the organic | ayer was mashed with water
mpid-edatlgedEed brine, and dried over magnesium sul fate.
Bhgn3@l went was evaporated under reduced pressure, and
t he obt ai ned resi due was washed with et hyl
l?étﬁet%ﬂd2ﬁs B} opythydndrar-2y 8, §i deteteandtthyd Sowpoprmgrakidin-1-

o/ | | d 54 g , 64%. 1H NWR
Ir“%%@f’%wéﬁ%éléfy’i%(m m , 4.8 (IH s ) , 5 .24

OHJ=3. 8Hz) , 6.74-6.86(2H,mM , 6 .94-7 .0 6

", 7 .70 (IH, dd, J=8 .8 ,2.2Hz) , 7.95(IH,d,

, 8 .00 (IH d,J=2 .1Hz) , 12.52 (IHbr.s. )

192 194C. Reference Exanple 114 N -

O 0- 4 quorobenzonltrlle (3.50 g ) in dinethyl
de (60 nmL) were added L-valine (3.16 g ) and
cesidm tilebonate (9.53 g ) , and the m xture was
stirgyed at 9OOC overn|ght After allowing to room
tenperature, eth acetate was added, and the m xture

was eMSiact 8@|mtE %@Wﬁ‘t (= §at5uFaf-@%famJeo%;s4 sB@xgryrrolidin-1-
ﬁwe%%ﬂlmgenﬁﬁ) ﬁf@ utahen 3}1\‘{ B3 ALehEr
| e r| Cc acl an t he

nbi ned acl di dW th
galutioa Wds 6@xinkact .6d mol/ e, man@ Bt hgtle aegteamenngdheas in
EY, %ch2ta¥ﬁést¥§féecompound was obtained as a colorless solid

15 (yield: 96 mg, 90%).

10

'H-NMR (CDC13)8:1.13(3H,s), 1.23-1.27(6H,m), 1.32(3H,s),

1.45(1H,s), 3.94(3H,s), 4.08-4.16(1H,m), 6.75(1H,dd,J=8.3,1.9Hz),

7.26(1H,d,J=1.9Hz), 7.54(1H,d,J=8.3Hz).
mp:134-135°C.
20 Example 4
rac-4-[ (2R, 3R) -3-hydroxy-2, 3, 4, 4-tetramethyl-5-oxopyrrolidin-1-
yl]-2-(trifluoromethyl)benzonitrile

CN F
Using 2-(trifluoromethyl)-4-(3,3,5-trimethyl-2,4-

25 dioxopyrrolidin-1-yl)benzonitrile (100 mg) and methylmagnesium
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conbi ned, washed with saturated brine, and dried over
magnesi um sul fate. The sol vent was evaporat ed under

WO eaoz3pressure to give the title conpound aBCBUMmmMmuﬂm

Bl 50 0%, LA S bl

ﬁhé&&ﬂ Hsmin Exaﬁﬁlé|21 tthe ¥381e9%Bpourfd Wk Obidaiddd as a
J=8 .7 .2 .3Hz) . 6.67(1H d. J=2.5Hz) , 7 .42 (IH, d

colarlep, polifef Biekte Bxd8pl 3115 2- chl oro- 4-

h | th
%ﬁgﬁﬁggﬁéﬁié 15%3r§ﬁT¥yf] %%%§§h|?¢??2“¥8 ‘a soFJéH
bi3NGH,3 chﬂoﬂ@(%csy)ancﬂoh@r(yﬁ)qva%n@az(s 66 g ),

ﬁé"qudgwgd(ﬂﬁlg 53 ’%% % et r@RgHrSfEN%\ri}k(z%nﬁL;%\ﬂgg 8%-5. 502 .

mokaesy Noled - carbonyld||n1dazole (4.36 g ) at 00C, and
the m xture was stirred at roomtenperature overn|ght
3¥%ﬂ%¥%qéeous pot assi um hydr ogen sulfate sol uti on was

t r ure
BTN O Rl e r Rl e Y g1y -
mﬂﬁhadlwntbmé@hyhUaau&xpﬂt&ielun1hydrogen sul fate
sol yti onpgnd saturated brine, and dried over nagnesi um
ate~"The sol vent was evaporated under reduced
pregsune. The residue was dissolved in ethyl acetate
s, and the m xture was refluxed for 45 mn.
fte|qallomnng to roomtenperature, the organic |ayer
shed with water and saturated brine, and dried
hggnesi um sul fate. The sol vent was evapor at ed
e¢duced pressure, and theobtained residue was
M th pthyl acetate-isopropyl ether to give the

11% 1H Nﬁ (DMSO-d 6)d : 0. 65 (3H,d,J:6..8FE) , 1
.12 dngd J=7 . OHz) , 2.01- 5 2.16(IH, M, 4.90(IH,d,
J 2. 6#&ﬁolgt@gp|©t53 (trifluoromethyl)-4-(3,3,5-trimethyl-2, 4-

dioxopyrrolidin-1-yl)benzonitrile (50 mg) in THF (5 mL) was
cooled to -78°C, lithium tri (sec-butyl)borohydride-THF solution
(0.242 mL, 1 mol/L) was added, and the mixture was stirred at -
78°C for 30 min. Water was added to the reaction mixture, and
the mixture was extracted with ethyl acetate. The extract was
washed with saturated brine, dried over anhydrous magnesium
sulfate, and concentrated under reduced pressure. The residue
was purified by silica gel column chromatography, and the
obtained solid was recrystallized from hexane-ethyl acetate to
give the title compound as a colorless solid (yield: 32.2 mg,
64%) .

'H-NMR (CDC13)8:1.24 (3H,s), 1.31-1.36(6H,m), 1.80(1H,d,J=5.1Hz),
4.12(1H,t,J=5.3Hz), 4.42-4.53(1H,m), 7.75(1H,dd,J=8.7,2.3Hz),
7.85(1H,d,J=8.7Hz), 7.93(1H,d,J=2.3Hz).

mp:120.5-121.5°C.

Example 6

155



10

15

20

25

7.61 (1H, dd, J=8.7,1.9Hz) , 7 .92 (IH d ,J=8 .5Hz) ,
8.02 (I1H, d,J=2. IHz) , 12.33(IH, br.s.) . np: 217-219C.

waRedoenBN6L Exarrpl e 116 io N (3-chl or o- 4- cyanopdiEgB20)8/064500

-4- h l,.ani.ne olutio
o IR SRy L DR B PEEH 0 7 omomvreRyin 1y
Sleftoikgpen20nty)i wer e added 4 cyanophenyl al ani ne

(1.,00 g ) and cesium carbonate (2.23 g ), and the

i qture®was stirred at 15 900C overnight. After

waym g to roomtenperature, ethyl acetate was added,

e.m xture was extracted twice wth saturated

aquéous sodi um hydrogen carbonate sol ution. The
euUs | ayers were conbined, and acidified with
d acid, and the m xture was extracted twice with

mt ate. The organic |layers were 20 conbi ned,
wasHed W't h saturated brine, and dried over magnesi um

sul it e. The sol vent was evaporated under reduced

press 0 i sl o] A or ' g
(ylelg%QEBS%ghgghé%yi4 (3, % @ E?QH :%ggl9ggggg&£rolldln 1
}(lmhenn)zonlﬂrllla @B ing)l lalndrri;thﬂuxﬁ'stx(ﬂ (ried: blit¥l Ybtzjohydride~

TQ-IF go} ljz'glbgdé%.(“?ﬂ ﬁl?" % moi'fIr ”_ia6nca613nj i %g@% %ar%nel_}:z)as in
E#ﬁﬁple 64 fﬁéiﬁ@tle %%&96@H@9w5§3@$ﬂéiﬁéﬁ7a% ghk@1értess solid

é? ganobenz - 3- hydr oxy- 5- oxo- 2,
J(ﬁlﬁ*ydﬂ Ppyt4ol-- 1-yl] benzonitri I eTo a sol ution of

PR & LAY CIERITTE jor§- SR GG B R 8o 3ma

3\lcﬂ4rféﬁhyb and N ( lpy,rtl dﬁ=|5e4(l® 884 g37)- 4 m7t ler ahydr of ur an

7%(5%) dglaﬁﬁ t e1 r%H%t urg agé?ﬁ? ﬁg azognﬁg(?m a5 snz)

reReLagyse overnight. A 5% aqueous potassium hydrogen

sul fate solution was added to the reaction
Example 7

rac-2, 6-difluoro-4-[ (4R, 5R) -4-hydroxy-3, 3, 5-trimethyl-2-

oxopyrrolidin-l-yl]lbenzonitrile

jJ

N

CN
Using 2,6-difluoro-4-(3,3,5-trimethyl-2, 4-dioxopyrrolidin-

l-yl)benzonitrile (100 mg) and lithium tri(sec-
butyl)borohydride-THF solution (0.539 mL, 1 mol/L), and in the
same manner as in Example 5, the title compound was obtained as
a colorless solid (yield: 67 mg, 67%).
'H-NMR (CDC13)8:1.23(3H,s), 1.30(3H,s), 1.36(3H,d,J=6.6Hz),
1.83(1H,d,J=5.1Hz), 4.13(1H,t,J=5.6Hz), 4.31-4.41(1H,m), 7.25-
7.32(2H,m) .
mp:139.5-140.5°C.
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m xture, and the m xture was extracted with ethyl
acetate. The organic | ayer was washed wi th 5% aqueous
Wooiasi2e4n hydrogen sul fate sol ution and sat urBCEIP2008/064500
[ n:L nd dried over magnesium sulfate. The sol vent
vagorat ed under reduced pressure. The residue was
ﬁ@szolcm@rbme{ IR, sroetahgdidlyns) 3, 5-andindiay-gtur e
was refluxed for 45 min. After allow ng to room
PIRYEERL G A DL hEL b YRt RgBFONES W hed with wat er
and safgyrated brine, and dried over magnesium sulfate.
Tvent was evapor ated under reduced pressure, and
t hg olyt ai ned resi due was washed with et hyl
€21 sopropyl ether to give the title conpound as
-yeI | ow cryst als (yield: 578 ng, 34% .
Od6) :3 .08-3. 30 (2H, M , 484(|H s),
t,J= OHz) 6.98(2H,d, J=8.1Hz) , 7 .63-7
, 7 .94-8 .00 (2H, M , 12.60(IH br.s.)
0-192C. Reference Exanpl e 118 N
(3 ctil or o- 4- cyanophenyl ) -3-cycl opropyl al ani neTo a
sol ut iUsingf Zzehhbmf&éné'dhydr—@belzanﬁifﬂfiimt(hyl?ra g-) in

[.f ox
gloeva%ﬁPig }fmti aYQrﬁ%oPitééiﬁ ?ggﬁ'&ﬁcéﬁ%ﬂw%&ﬁ%n‘é’f]e (sec-
HutyA8 b rbhyafdas henmisdiuie owasosiis e at n@A9€), and in the
overni ght. After allowi ng to roomtenperature, ethyl
e JeanggsaadidedExampd o he AhKt bielvermpounacwed obkzined as
R Ol'io%%%gga%gglgqég sqgl Maw hggtr ogen carbonat e

uti1on ayers {ver e° corrbl ned, and

1ﬂGNMRf(CB@113W6Em motmcaaﬁed,emaw t he7 Mty Was 31(3H s)
extraict ed _tw e Wi acetate. The organic

A A b S ol o4 T St (o BEaRnE 1 IS T cd -G (18, brs)

PN (1mR8Res| um S¢il file.g=bheyspl vent was evaporat ed
under r educed pressure to give the title conpound as a

ngr:@A9-@RI°C.
Example 9

pal e

rac-2-chloro-4-[ (4R, 5R) -5-ethyl-4-hydroxy-3, 3-dimethyl-2-
oxopyrrolidin-l-yl]benzonitrile

OH

0 o

¢l
CN

Using 2-chloro-4-(5-ethyl-3,3-dimethyl-2, 4-
dioxopyrrolidin-1-yl)benzonitrile (60 mg) and lithium tri (sec-
butyl)borohydride-THF solution (0.307 mL, 1 mol/L), and in the
same manner as in Example 5, the title compound was obtained as
a colorless solid (yield: 50 mg, 84%).

'H-NMR (CDC13)8:1.03 (3H,t,J=7.5Hz), 1.20(3H,s), 1.32(3H,s), 1.60-
1.84(3H,m), 4.04-4.15(2H,m), 7.34(1H,dd,J=8.5,2.1Hz),
7.56(1H,d,J=2.1Hz), 7.67(1H,d,J=8.5Hz).
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(yield: 2.05 g, 100% . 1H NVR(CDC
3)d: 0.10-0.21(2H, m) , 0.47-0.58 (2H,m , 0.72-0.87

W@ Rtdo/ozn234 1.71-1.92(2H, M), 4 .14-4 .24 (1H, nPQTIRR00SE500

9Hz) , 6.51(IHdd, J=8.7,2.5Hz) , 6 .66
’6 H%G 1f%2c 3Hz) , 7 .41 (IH d, J=8 .5Hz) . Reference
@gamlleelbw 2- chI oro-4- [ 2- (cycl opr opyl met hyl )

dr oxy- 5- oxo- 2, 5-di hydrol H gyrrol -yl ]
TR (R BB) T et bt TRy R, S i mat Ay . 2-oxopyrrol idin-1-

_chl -3- cycl opropyl al ani ne (2.05
%ﬁ),@kﬁg?u i '\'116)35 g) and 4- (N, N
- di thxmanino) pyrldlne (1.56 g ) in tetrahydrofuran
) was added N ,N '-carbonyldiimdazole (1.66 g )
at /OC, \and the m xture was stirred at roomtenperature
i ght~A 5% aqueous pot assi um hydrogen sul fate
sol utii on was added to the reaction m xture, and the
m Xt was extracted with ethyl acetate. The organic
Yas washed wi th 5% aqueous potassi um hydrogen
solution and saturated brine, and dried over
magngst unpigul fate. The sol vent was evaporated under
redu‘;d pressure. The residue was dissolved in ethyl
acetdate (40 nL) , and the m xture was refluxed for 45
mn. Adiet all 9%&9}(1-03 JRNeRpeLat M&oédﬁz&%ﬁ%ﬁhﬁ 1-yl)-2-
| ayer was ‘washed with wat er and saturated brine, and
reirtihekybeazonagness u Al imgat endThet By éimti (wes-

\, r a th |ned
kﬁg%ﬁﬁ%%&§g¥8r9§% %ﬁ¥j§§? lﬁylﬁgcg %f@glsopcag e?ﬂd in the
damegintaﬁnélﬂeahl ih @mm@md aﬁepaielyeidn@mmﬁyﬁtaal 8btained as

yi el d. 844 n? 1H NMR (DNBC>d6)d :-0.40 to
aoi%l@(rllﬁsﬁ) O Bdlbylteolcb F3(PEr My 730: 15- 0.45(3H, ), 1

1,6 ( , 4= , _
b EAA 38 Mo By Ol High 373 (B 1 32g3u 5y, 148
o 8838, mTHz 3 - 94 33H,om> (14411 2HId@, J+4), 1. 9H2)39( | H, s) .

6.74(1H,dd,J=8.3,1.9Hz), 7.26(1H,d,J=1.9Hz), 7.55(1H,d,J=8.3Hz).

mp:143.4-145°C.

Example 11

rac-4-[ (4R, 5R)-5-ethyl-4-hydroxy-3, 3-dimethyl-2-oxopyrrolidin-1-
yl]-2~(trifluoromethyl)benzonitrile

Using 4-(5-ethyl-~3,3-dimethyl-2,4-dioxopyrrolidin-1-yl)-2-
(trifluoromethyl)benzonitrile (120 mg) and lithium tri(sec-
butyl)borohydride-THF solution (0.555 mL, 1 mol/L), and in the
same manner as in Example 5, the title compound was obtained as

a colorless solid (yield: 76 mg, 63%).
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np: 152- 154C. Exanple 1 2-f luoro-4- [(2S, 39
- 3- hydr oxy- 2- net hyl - 5- oxopyrrolidin-I1-yl] -3-
woreaobypr@2anhzonitrile To a solution of 4- [(2S, BS)/JR2808/064500

J(tertbut t | yl oxy

e e LSO b1 Pl 1923 (W 1-33(3K,9), 1.64-
B-gmBayhpenzon 14142226339, M) 66 11 4 (B .18, D . Wﬁ§) added
tetrabutylammnlumfluorlde THF sol ut'i on (1.18 m., 1
Y (L, d) dnid- 1) i heBdr(@Hwds IS8 el at room

quﬁr%t g%or 5 hr. Thereaction m xture was added to

ter élt ie m xture was extracted with ethyl
E:xa&ﬂpdbelZThe extract was washed with saturated brine,

G eaRDl AFa NI TUaaeeahBleLolromhe fedr i imeERy1-5-

APyirred i 8ynsi 1y CdaLlong@kyiM@ chronat ography, and
recrystallized from hexane-ethyl acetate to give the

Bbnpound as a colorless solid (yield: 139 ny,

1HNWVR (CDCI3 ) | (3H, d, J=6 . 4Hz) , 1. 80

w54 . 2HzZ) , 2 . 20 (3H, d, J=2 . THz) , 2 .
H, dd, J=17 . 4, 2 . 3Hz) , 2 . 87 (IH dd, J=17
5

.4 . THz) , 4. 15-4 . 26 (IH, m , 4 . 54-4 . 61
(1 , 6. 98 (IH, d, J=7 . 6Hz) , 7 . 45-7 . 55
(I np: 114-115C. Exanple 2 rac-2-chloro-4- |

(2R, 3R)I 3- hydroxy-2, 3, 4, 4-tetranethyl-5-
OXOMI‘I‘OHdIn 1- yI] benzonitrile A solution of

2-chl ( Ll 2, 4- 5 sl

di oxo%{?rr ?d%?]l I4) (beﬁé trfFeéJ(I@%thr?@]) 2’|’rz1l THF (5

dﬁokowsrsmmﬁd—lq1)E&@,zoﬁethywagmas@mabﬁomiednymikgﬁesium
sol ution %O mol / L vvas added under_a nitrogen

ﬁgﬁ s%&ﬁF%Qﬂa (Lo &6t .0 mol/L), and in the same

manner as in Example 2, the title compound was obtained as a
colorless solid (yield: 27 mg, 53%).

'H-NMR (CDC13)8:1.01 (3H, t, J=7.6Hz), 1.11(3H,s), 1.23(3H,s),
1.39(3H,s), 1.50(1H,s), 1.63-1.77(1H,m), 1.78-1.93(1H,m),
3.89(1H,dd,J=8.7,3.0Hz), 7.34(1H,dd,J=8.5,2.1Hz),
7.55(1H,d,J=2.1Hz), 7.67(1lH,d,J=8.5Hz).

mp:197.1-198.5°C.

Example 13
rac-2-chloro-4-[ (4R, 5R) -5-ethyl-4-hydroxy-3, 3-dimethyl-2-
oxopyrrolidin-1-yl]-3-methylbenzonitrile

CN

Using 2-chloro-4-(5-ethyl-3,3-dimethyl-2,4-
dioxopyrrolidin-1-yl)-3-methylbenzonitrile (310 mg) and lithium
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m xture was warnmed to roomtenperature. The reaction
m xture was again cooled to-78C, a 3nol/L
W(Dr&(tohmmaégnesi um br om de- et her solution (0.89 P@/meomsoo

et d L BT R TR Foip b onel huipd o 1 ROL/L) , and

ﬁatﬁlfeats%ﬁleaﬁléﬁﬁélﬁ ST Bk 0B | dens of 14t1ie0 r@on@@dnahﬁas
m xture was extracted with ethyl acetate. The extract

L iNeshes di calenteratsed 16 i(Heeldr | 24 dvbr &&thydr ous
l.f,a ntrate d d ced

RIS Db AR, B2NSARlY 2y stuncer el

Ixﬂzmﬁﬁ dhﬂenaﬂﬁgraﬁhyl}éhQSNéH;msta3J88&ﬂil3(2H m) 6.99-

r ane- et pyl _ acet te o.give the title conpound as
pr‘éssgsgg hﬁ'(@}wi‘ 15{5@,.@, 309 . 1H NMWR
exkdigh.5d2 (3H s ) , 1 .25 (3H d ,J=6. 4Hz) ,
S;H s) 1 32(3H,s), 1.41(IHs), 4 .11 (IH g ,J=6.
ei436(|Hdd J=8. 5,2. IHz) , 7 .56 (IH d ,hJ=2

%AJ'ZZ)—C’El%[ngé g% ?Ps) —%:%Iyd)r%gg -2 §T’p4 11? Jte%@:%%et%imgl—e

rac 37y
gxbriyetricdnet byl - ﬁlpw3&meﬁhylbdnnohytille
- 2- met hoxybenzonitrile Using 2-nmethoxy-4- (3, 3
,oftfigret hyl -2, 4-di oxopyrrolidin-lyl) benzonitrile
(1 \ng) and nethylnagne5|un1bron1de THF sol ution
0 4., 1.0 nol/L) , and in the same nanner as in
Exa le 2, the title conmpound was obtained as a

co less solid (yield: 96 ng, 90% . 1H NMR (CDO 3

1 (3H, s ) , 1. 23-1 . 27 (6HmM , 1 . 32 (3H, s
) S 45 (IH s ), 3. 94 (3H s ), 4. 08-4. 16
(IHCNn) 6 . 75 (IH dd, J=8 . 3, 1. 9Hz) , 7. 2 6
(IH™d , J=1 . 9Hz) . 7 . 54 (IH, d, J=8 . 3Hz) . np:
134-

13/GnoE5a0Rh rd-3-methyl-4- (3,3, 5-trimethyl-2, 4-
dioxopyrrolidin-1-yl)benzonitrile (40 mg) and methylmagnesium
bromide-THF solution (1.38 mL, 1.0 mol/L), and in the same
manner as in Example 2, the title compound was obtained as a
colorless solid (yield: 24 mg, 57%).

'H-NMR (CDC13)8:0.95-1.12(3H,m), 1.15-1.25(6H,m), 1.30(3H,s),
1.40-1.47(1H,m), 2.24-2.34(3H,m), 3.93-4.11(1H,m), 6.98-
7.23(1H,m), 7.51-7.59(1H,m).

mp:174.5-175.5°C.

Example 15 _
rac-2-chloro-4-[ (4R, 5S) -4-hydroxy-3, 3, 5-trimethyl-2-
oxopyrrolidin-l-yllbenzonitrile

OH

Cl
CN
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rac-4- [(2R, 3R) -3-hydroxy-2, 3, 4
, 4-tetranmet hyl - 5-oxopyrrolidin-lyl] -2-

W@ ropfo2azes onet hyl ) benzom trile Using 2- PCT/JP2008/064500

trifluoroneth 3 ri - -
((ZJI olxopT;r FolP %I %l% y?s {?e%foﬁpiPFPeg%gg%&’r%) éﬁétert—
Bty e gRe s LT ey )des, BB whm&atwl(.@o&%pgﬂmollam—l—
, .and_in the sarre rranner as in Exanple 2 , the

¥4 the@)zeaﬁﬁa%%l (el atlailmedtEs (B- & dllor [Wess aggead

9 N 3 3H;
{%&%thzgwlﬁ @ltsoﬂ'a'e MR (S:IiIMé])JQ?Ln 34(3]§Hn&f i Sol/L), and
meﬁf(llxl‘el}ls? wés si&l(liddi ady ,rdn;f& tdlhizeratukégoéfl H hdd, Water was

adjjgeéls‘tg}_é e)r 79 (I H d éﬁﬁ% t Hzrréeitztlre[ (\I&ﬁ eg!%acted

withhydh lyaaetgte5 tTHléT&IMa*o% @%8PWEERLH Al 1th -3ddurated brine,
2- (trifluoronethyl) benzonitrile A solution of 2-

qrieck PUBKE oRRRYHFQUS 4nag(r@813m 5%?@%1 mnd gongentrated under

1- I
USRTEESLL 0, ) RTEQR, Lol BRIy B THE Gt ot
d}g{joaigydgrgph% Hbe Bgdritt:i Ofex(aﬁeZéth% adeﬁﬁﬂe’=11))f/wa31/2) to give
an t he Xture S tirre o
A R fotpsui sl & SALRe I PER oL ni%itits 32nd Poe 55%)
mmwewgsse%tﬁ@é@ds W t1h 2qt Byl spcef af-ei3uThe J9->ét bALT,

was wash w th saturat’ed br| ne. dried over anhyd rous
h@g}déﬁudnﬂs@l?fé@e Zhr?c? (d@méeﬁfﬁa%@ unté0-deddded, m),

r h [ RUK silica gel

41%5(51&4 d gngt%e?a : trr71ef7§g%§awed solid was

n[piq_r@BStl_ahi’G‘,ZGd from hexane ethyl acetate to give the
titl ei cigl]_)ound as a colorless solid (yield: 32.2 ng,

€ NMR (CDCI 3)d :I. 24 (3H, s ) , 1 .31-1. 36
]_(a@izflishloéo 50[ (48] 5RC$ 4lﬁ?drblz¥)3,3,45—1t2x(i|m!éthyis§~3HZ),
4.42-4.53 (I 75 (IH, dd, J=8 .7 ,2 "3Hz) ,
oxopyrrolldln yl] benzonitrile

Cl

CN

Using rac-2-chloro-4-[ (4R, 5R)-4- (tert-
butyldimethylsilyloxy) -3, 3,5-trimethyl-2-oxopyrrolidin-1-
yllbenzonitrile (400 mg) and tetrabutylammonium fluoride-THF
solution (3 mL, 1 mol/L), and in the same manner as in Example
15, the title compound was obtained as a colorless solid (yield:
204 mg, 72%).

'H-NMR (CDC13) 8:1.23(3H,s), 1.31(3H,s), 1.32(3H,d,J=6.6Hz),
1.81(1H,brs), 4.06-4.16(1H,m), 4.33-4.48(1H,m), 7.39-7.50(1H,m),
7.61-7.73(2H,m) .
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7.85(1Hd, J=8.7Hz) , 7 .93 (IH d ,J=2 .3Hz)
np: 120. 5-121. 5C. Exanple 6rac-4- [(4R, 5R)

WO Zo0bg2inaky- 3 ,3 ,5-trinmethyl-2-oxopyrrolidi nPCEY#2D08/064500
2- et hoxy enzonitril e Usi ng 2- met hoxy-4- (3,3,
@Pt%ﬁ%n%:ﬁg 2, 4-dioxopyrrolidin-lyl) benzonitrile
Kxd06p 1 )1 7and I|th|un1tr| (sec-butyl) borohydride- THF
solution (0.551 nm, 1 nol/L) , and in the same nanner

%éﬂﬂﬁwErénﬁléss5S t4rhyidrorey -6 onp bVt ArexahirarAédinsla
% ég%{ Eﬁh d (yield: 75 ng, 74% . 1H NVR(CDC
:@ H§§ % 1.30-1. 34 (6Hm , 1 .78 (IH d
, J=5. 3 94(3H s), 4.10(IHt, J=5.4Hz) , 4 .37-4
n1) 6. 80(IH dd, J=8.5,1.9Hz) , 7 .46 (IH d
= . ) , 7 .55 (IH d, J=8 .5Hz) . np:130-132C
Fxamgl & 7+ ac-2, 6-difluoro-4- [(4R 5R) -4-hydroxy- 3,
ri met hyl -2- oxopyrrolidin-1-yl] benzonitrile
2 ,6-dif luoro-4- (3, 3 ,5-trinethyl-

4- ¢ pyrrolidin- 1-yl) benzonitrile (100 ng) and
it tri (secbutyl )borohydride-THF solution (0.539
m, ), and in the same nanner as in Exanple 5 ,

the tfitle conmpound was obtained as a colorless solid
(yielaNh 67 ng, 67% . 1HNWR(CDA 3) :1.23 (3H, s ) ,

% gogagy%b 21ch§%ré£ﬁiﬁj4SJ5§ @t?i?rzé?égg%éi@%fheﬁﬁﬁl%%oxy)—
§—m€Ih®5—27OSQPYE¢¢l®dln—de1$965ZQﬂDtﬁilﬁa&%n@ g)8and
ééﬁ%ggu%p%gpﬁ nlué gludrf%gLTH% h¥9££?%h éghi. 1 mol/L), and in
tﬂx9p¥mkﬂhadhér|ayhhrShﬁmbh¢|DBDZDHéttiﬁkb compound was
obtained as a colorless solid (yield: 690 mg, 62%) .

'H-NMR (CDC13)8:1.32(3H,d, J=6.3Hz), 2.00(1H,d,J=4.5Hz),
2.68(1H,dd,J=17.4,5.4Hz), 2.85(1H,dd,J=17.4,6.6Hz), 4.30-
4.42(1H,m), 4.56-4.65(1H,m), 7.48(1H,dd,J=8.7,1.8Hz),
7.66(1H,d,J=8.7Hz), 7.73(1H,d,J=1.8Hz).

mp:161-162°C.

Example 18
2-chloro-4-[(4S,5S)-4-hydroxy-5-methyl-2-oxopyrrolidin-1-y1]-3-

methylbenzonitrile

OH
0151::.> "
c

CN

Using 2-chloro-4-[(4S,58) -4~ (tert-butyldimethylsilyloxy) -
5-methyl-2-oxopyrrolidin-1-yl]-3-methylbenzonitrile (500 mg) and
tetrabutylammonium fluoride-THF solution (1.4 mL, 1 mol/L), and
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Using 2-chloro-3-nethyl-4- (3, 3 ,5-trinmethyl-2, 4-
di oxopyrrolidin-l-yl)benzonitrile (23 ng) and |ithium

\VQﬂMﬂ@yH@butyl) bor ohydri de- THF sol uti on (0. 11BCTiR2008/064500

nol /L) , and in the same manner_as in Exanple 5 , the

I (1€ CoMBolIA Hhs2 DPRIEEEPAs & ot Itélé'sles Gemgound was
dot8ndd 48 BUcoBONess HI1HMR d3)§2d L0(43k)d, J=6.
GFE) 1 .27 (3Hbrs) , 1.31( 1. 75(| , d, J=4. 3Hz) ,

9-RERBEDE)s) 841, DB( ww,a—e FHa) 3Eiz)90(114,d2$={12ﬂ12br,s)2 32(3H,s),

RO Ly 7 2 S0l Mo 8 I8 ) o 20S; 2416

4 30at1by brd; hyﬂme«ye@uuﬁﬂdin@thL7220 1H,m), 7.56(1H,d,J=8.1Hz).

oxo rroI|d|n 1-yl] benzonitrile Using 2-chl or o- 4-
@ﬁ 73%- 3-di met hyl -2, 4- dioxopyrrolidin-1-yl)

@Iﬁ@l|e (60 nyg) and lithiumtri(secbutyl)

bor ohydri de- THF solution (0.307 nmL, 1 nol/L), and in

Zﬂﬁéllgane%ﬁmﬁléﬁ%\bfi,rﬁ-@iédpbeoﬂ hydmwoxyi-td-eetboypodnd

was . obt | S coIorI SO|Id (yield: 50 ng, 84%

OXOPYI R ?tﬁcﬁ fyoghz O(.’)’sl Ht,J=7. 5Hz), 1.20(3H,s).

E32(3H s), 1. 60 1. 84(3H n) 4 .04-4 .15 (2HmM , 7

: MH dd, J=8. 5,2 .IHz) , 7.56 (IH d,J=2. IHz) ,

o 67 44H d ,J=8 .5Hz) .np: 166-168C. Exanple 10

racNg- [ (4R, 5R) -5-et hyl - 4- hydr oxy- 3,

pet hyl - 2- oxopyrrolidin-lyl] -2-methoxybenzonitrile

4- (5-ethyl-3, 3-dinethyl-2,

gyrrolidin-1-yl) -2- nethoxybenzonitrile (120

and lithiumtri (secbutyl )borohydride-THF

kion (0.629 mL, 1 mol/L) , and in the sanme manner

a shin Exanple 5, the title conpound was obtained a_s
Using 4-bromo-2-chlorobenzonitrile (556 mg), (4R,5S)-3,3-

difluoro-4-hydroxy-5-methylpyrrolidin-2-one (448 mg), 4,5-
bis (diphenylphosphino) -9, 9-dimethylxanthene (219 mg),
tris(dibenzylideneacetone)dipalladium(0) (113 mg) and cesium
carbonate (1.18 g), and in the same manner as in Reference
Example 3, the title compound was obtained as a white powder
(yield: 34.2 mg, 5%).

'H-NMR (DMSO-dg) 8:1.38 (3H,d, J=5.3Hz), 2.79(1H,brs), 4.36-
4.72(2H,m), 7.60(1H,dd,J=8.7,1.7Hz), 7.74(1H,d,J=8.7Hz),
7.85(1H,d,J=1.7Hz).

IR (KBr) :3427,2233,1730,1598cm™.

mp:126-127°C.

Example 20
rac-2-chloro-4-[ (4R, 5R) ~4-hydroxy-5-isopropyl-3, 3-dimethyl-2-

oxopyrrolidin-1-yl]lbenzonitrile
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a colorless solid (yield: 93 ng, 779 . 1H NVMR(CDCl 3
) I Ol H,J=7. 5Hz) , 1.21(3H,s), 1.32(3H,s), 1.48-
wWa2@80334), 3.94(3H,s), 4 .11 (2H,dd, J=4 .0 PCILIR20682064500
6.74 gj¢f dd, J=8 .3 ,1 .9Hz) , 7 .2 6 (IH d ,J=I.
J.55 (IH d ,J=8 .3Hz) . np:143. 4-145C.
a 11 rac-4- [(4R 5R) -5-ethyl -4-hydroxy- 3,
(ﬁ net.yL- -oxopyrrolidin-lyl] -2- (trif luoromethyl)
Itriye Using 4- (5-ethyl-3, 3-dinethyl-
4-di oxopyrkolidin-I-yl) -2- (trif [uoromethyl)
benzoritrile (120 ng) and lithiumtri (secbutyl)
i de- THF solution (0.555 nL, 1 nol/L), and in
tha.same _manner a s in Exanple 5, the title conpound
was Optaikdd a s a colorless solid (yield: 7 6 ng,
63% ~HNWR (CDAI3 ) d: 1. 04 (3H t J=7 . 5Hz) , 1
. 22 H s), 1. 33 (3H s ) , 1 . 64- 1 . 83
(3H, n)USlmy 2- qlllqro Po(J-2opropyE-3, $5dimathydd2, 3=8

%%O%erbggéln ]5%]) %en(foqlfgile qu_ é%j—lz nd ?Lllte:hiém tri (sec-

kn&gﬂZh@hbhpdrﬂde{IHH?sdﬂﬂkloﬁ elhy8lﬁLhmemﬁyL$, and in the
4,4-trineth oOXopyrr I|d|n benzonitrile Usin

5 SAmMG, MRANHEXR. fSl%tﬁﬁﬁﬁ) tﬁ§¥ compound was obtalned as
aildwaﬁwsgl 5811y | cyﬂe)lbﬁné@@' i | 694>48 ng) and
net hyl nagnesi um brom de- THF solution (1.65 nL, 1.0
"HeNMRYCDCh@: D no® tdH shre=-Tn@kae; 4s 0bi3Exanpte. Mz) ,t He 19 (3H,s),

b |
%y.de(%HC%ggoHn%@@@ag 5%%?2@2%050 E?g?,l 5)0 Lé’ 0714 . 26 (2H, m)
BHR) (11,44, b£8H 52 , 1Hz)23(731859 L H, &, 39 3HiA),, 7165Q(LHH;15M 5Hz)

1 .63-1.77 (IH m) 1.78-1. 93 (IHnm f 3.89(IH,dd,
10 mpsd1P-328f¢) | 7 .34 (IH, dd, J=8 .5 ,2 .IHz)

“Example 21

rac-2-chloro-4-[ (4R, 5R) -4-hydroxy-5-isobutyl-3, 3-dimethyl-2-

-oxopyrrolidin-1-yl]lbenzonitrile
ball
O N .""'u/L

Cl
CN

15 Using 2—chloro—4—(5—isobutyl—3,3—dimethyl—2,4—
dioxopyrrolidin-1l-yl)benzonitrile (620 mg) and lithium tri (sec-
butyl)borohydride-THF solution (2.92 mL, 1 mol/L), and in the
same manner as in Example 5, the title compound was obtained as

a colorless solid (yield: 363 mg, 58%).

20 'H-NMR(CDC13)8:0.95(3H,d,J=6.6Hz), 1.03(3H,d,J=6.4Hz), 1.20(3H,s),
1.31(3H,s), 1.35-1.47(1H,m), 1.64-1.90(3H,m), 4.09(1H,t,J=4.8Hz),
4.21-4.33(1H,m), 7.31(1H,d,J=8.5Hz), 7.55(1lH,s),
7.67(1H,d,J=8.5Hz).

mp:224-226°C.

164



10

15

20

7.55 (IH d ,J=2. IHz) , 7 .67 (IH d, J=8 .5Hz) . np:
197. 1-198. 5C. Exanple 13 rac-2-chloro-4- [(4R, 5R)

W0 2608020284 4- hydr oxy- 3, 3-di net hyl - 2- PCT/JP2008/064500

xopyrrqlidin-I-yl]-3-methyl benzonitrile Using
E%‘-%‘Eﬁ&r%h- (5-ethyl -3, 3-dinethyl-2, 4-
eHeepnn bebi g ntdr VIR) ~333rEE BYh f’nmg}dﬂdﬁ 5cR4On T2~
and I|th|untrlngsec butsl )boroﬁydrl e- Tngsqut|¥E?
PRy reilidinnphtyloenzgndtiralehe same nanner as in
anple 5, the title conmpound was obtai ned as a
ri solid (yield: 211 ng, 68% . 1H NWR (CDd 3)d
92(3H,t,J=7. 5Hz) , 1.13-1.51 (84 m , 1.72(IHd
), 2 .23-2. 35 (3H,m , 3.88-4.13 (2H n ,
7w)9(1 H,m, 7.55(1Hd,J=8.1Hz) . np:180. 5-181.
anple 14 rac-2-chloro-4- [(2R 3R) -3-hydroxy-2,
4-tetramet hyl -5- oxopyrrolidin-1-yl]
yl benzonitrile Using 2-chloro-3-nethyl-4- (3, 3
thyl -2, 4- dioxopyrrolidin-I-yl)benzonitrile
Gnd met hyl magnesi um brom de- THF sol ution (1. 38

nm., ANO nol /L), and in the sane manner as in Exanple 2

, the t|tIe co ound mas obt ai ned as a colorless solid

(yi el #5129 AgchEyeg—4- (PH3NNREEDH ~3)ymetdis21 4-12
di¥f roildﬂ-ﬁ—ﬂ—ﬁg b@@l'ﬂoﬂltrlie3pé’3|ﬂ\gs)) 'and lithium tri(sec-
1.40-1.47(I 4 (3H m 93-4 .11 (IH,
mtyl) @ogshydr£d§+ﬂﬂﬁﬂﬁolutlsn 70, 3Q)mﬂA4l Wpﬂ/L npand41n the
sqgehyapgg§ géaqglf R rﬁéfﬁyﬁglﬁgéﬁe cJﬁﬁ%ﬁhdS§gs obtained as
colorless crystals (yield: 34.5 mg, 51%).

'H-NMR (CDC13)$:0.92 (3H,t,J=7.6Hz), 1.02(3H,t,J=7.6Hz),
1.30(3H,d,J=6.4Hz), 1.57-1.95(5H,m), 4.16(1H,t,J=5.3Hz), 4.34-
4.45(1H,m), 7.41(1H,dd,J=8.6,2.0Hz), 7.63-7.69(2H,m).
mp:166-168°C.

Example 23 _
rac—2—chloro—4—[(4R,5R)—4—hydroxy—5—(hydroxymethyl)—3,3~
dimethyl-2-oxopyrrolidin-1-yl]benzonitrile

or

OH
O N o

Cl
CN
Using 2-chloro-4-[5- (hydroxymethyl)-3,3~-dimethyl-2, 4~
dioxopyrrolidin-1l-yl]lbenzonitrile (80 mg) and lithium tri (sec-
butyl)borohydride-THF solution (0.82 mL, 1 mol/L), and in the
same manner as in Example 5, the title compound was obtained as

colorless crystals (yield: 45.4 mg, 56%).
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oxopyrrolidin-1-yl] benzonitrileTo a solution of
rac-2-chloro-4- [(4R 5S) -4-

w@ ztwm)mwl di met hyl silyloxy) -3, 3 PCT/JP2008/064500
-trinmethyl-2-oxo grrolidin-lﬁl] benzonitrile (121
MR CRR 105 152 AT bl dadd SFebt e 41 Btz

4 lewriner, T . sk yf i Drod-G . 97bH, &) 04 /43-4 . zﬁn@Ht Hr;!,

mxture was stirred at Hmmtamaauuefm
Wwﬁ&ﬂlﬂmﬁﬁ ddfed, 2 OHHo rle&St(ilBndnd =8 LaTEz) faﬁd7QHéH d,J=2.0Hz) .
) {g;%%gge extracted with ethyl acetate. The extract
d"Wth saturated brine, dried over anhydrous

5 Eﬁﬂmpiﬁ Qﬂrsulfate, and concentrated under reduced

10i3H s) , 1 31(3H s), 1 .37 (3H,d, J=6.2Hz) ,
1 Hd, J=5.7Hz), 3 .79 (IH, t ,J=5. 9Hz) , 3 .90-4
(M H, nr) 7.40 (IH dd, J=8.4,2.2Hz), 7 .61-7.73
NT) np: 163- 164C. Exanple 16 rac- 2- chIoro 4- |
- 4- hydroxy 3, 3, 5-trinmethyl-
rolidin-1-yl] benzonitrile Using rac 2-chl oro- 4-
R) -4- (tertbutyldinethylsilyloxy) -3, 3

5-tlr i t hyl - 2-oxopyrrolidin-lyl] benzonitrile (400
my) Ghd tetrabutylannonlunrfluorlde THF sol uti on (3

m, 1 /L and i a r.as i
B ey T R R R S Vel
10 dﬁHXdiyﬁtb&hdln204ylmbeﬁaaﬁhtrllérbﬁ@«&ngand llthlum tri(sec-
23(3H,s) ., L31(3Hs). 1 .32 (3H, d ,J=6. 6Hz)

kagta@( bnrehyylrlda-w zrs(oﬂelt(lpn (34 w33 modg L)) Haﬁri in the
amedHiahine?0ak! bh EQQmpi7 %% zhg3&g{iéncoﬂﬂcunk4%a%4ég{alned as

colorless crystals (yield: 41.4 mg, 69%).

'H-NMR (CDC13)8:1.11(3H,d, J=6.6Hz), 1.27(3H,s), 1.31(3H,s),
15 1.78(1H,d,J=4.3Hz), 2.16(3H,d,J=2.5Hz), 4.05(1H,t,J=4.4Hz),

4.23-4.34(1H,m), 6.97(1H,d,J=8.5Hz), 7.45-7.52(1H,m).

mp:177-178°C.

Example 25

rac-2-fluoro-4-[ (2R, 3R) -3-hydroxy-2, 3,4, 4-tetramethyl-5-

20 oxopyrrolidin-1-yl]-3-methylbenzonitrile

o

N

F
CN '
Using 2-fluoro-3-methyl-4-(3,3,5-trimethyl-2, 4~

dioxopyrrolidin-1l-yl)benzonitrile (60 mg) and methylmagnesium
bromide-THF solution (2.19 mL, 1.0 mol/L), and in the same
25 manner as in Example 2, the title compound was obtained as

colorless crystals (yield: 40 mg, 63%).
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Exanpl e 17 2-chloro-4- [ (4S, 59
N-hydr oxy- S-net hyl - oxopyrrolidin-l1yl] benzonitrile

wQii092@3£hl oro-4- [(4S, 5S) -4- PCT/JP2008/064500

10

15

20

SRR OBk T PY 1 et i) . ik BhAEraRd o £-8243% 5

BUBO (38, sabut yh apmmbaym, f louasi(de; 3HE) sof W4 @m, b4shl-, 6183—
nmol /L) , and in the sane nmanner as in Exarrple 15, the

?ﬂtfl @Hcﬁk%pounéﬁ\%‘é tobti-%8d)as a col orl ess solid

.’é‘y'el%sﬁz'?% g, 62% . 1HNR(CD 3) :1.32 (3H.d,

(IH, d ,J=4 .5Hz) , 2.68(1H dd, J=17
Emmpaezzlaz) , 2 .85 (IH, dd J=17 .4 , 6 .6Hz) , 4.30-

%Lfﬂlg%Qyé—[ggéé?}6 ?rgxyFE7ZmeéLoxl e&pﬁg _§—

dﬁm'—:lth @)oxoﬁrﬂ&lldﬁm—yﬁﬁﬂﬁﬁgnﬂ-&ﬁéh| oro-4- [(4S,
ydr oxy- 5- et hyl - 2-oxopyrrolidin-I-yl] -3-

nzonitrile Using 2-chloro-4- [(4S, 5S) -4-
bumdl met hyl si | yl oxy) -
1yt - 2- oxopyrroli di n- | -yl] -3-nmethyl benzonitrile
ng) and tetrabutyl amoni um fl uori de- THF sol ution
, 1 nol/L), andin the sane manner as in Exanple
ne title conpound was obtained as a colorl ess
sold (§ield: 210 nmy, 44% . 1HNWR (CDCI3)d :I. 12
(SHHd J=6.6Hz) , 1 .90 (IH d, J=4.2Hz) , 2.32 (3H,59)
,2N59(IHdd J17421Hz) 2 .87 (IH, dd, J=17 .4 ,

H%J)siag iﬁhlgfgé”% f@sg(ﬁr%eltpl &éet:]mél 603_12% lalnLthyZ 2,4-

dﬂmxbﬁ&ri%3£ﬁ1ﬁkhﬁﬂH¢eh&oaithhmé0(ﬂ?Oh&ﬁRanaSlltﬁlum tri(sec-

f ol 4-h - hyl - 2- lidin-1-vyl
kTthQBHEgggﬂgld E¥é¥qgéiugggny(0 830quyr;%lVLl? ang in the

same manner as in Example 5, the title compound was obtained as
colorless crystals (yield: 142 mg, 83%).
'H-NMR (CDC13)8:1.23(3H,s), 1.29(3H,s), 2.84(1H,d, J=6.2Hz),

3.31(3H,s), 3.62-3.75(2H,m), 4.27(1H,t,J=6.1Hz), 4.39-4.48(1H,m),

7.47(1H,dd,J=8.5,2.0Hz), 7.67(1H,d,J=8.5Hz), 7.73(1H,d,J=2.0Hz).
mp:130.5-131.5°C.

Example 27

2-methoxy-4-[ (4R, 5S) -3, 3-difluoro-4-hydroxy-5-methyl-2-

oxopyrrolidin-1l-yl]benzonitrile

Using 4-bromo-2-methoxybenzonitrile (2.34 g), (4R,5S)-3,3-
difluoro-4-hydroxy-5-methylpyrrolidin-2-one (2.00 g), 4,5-
bis (diphenylphosphino)~9, 9-dimethylxanthene (976 mg),

25 tris(dibenzylideneacetone)dipalladium(0) (504 mg) and cesium
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Usi ng 4- brono-2-chl orobenzonitrile (556 ng) , (4R 595)
-3, 3- difluoro-4-hydroxy-5-nethyl pyrrolidin-2-one (448

Worg09/020236- bi s (di phenyl phosphi no) -9, PCT/JP2008/064500

h I apt hene (219 , Lri .
BRI (antagin GHE) 0 BhFl SPRMTRIYLES ) Refarence
Exesipld a8 benat eiflle Honpound RAE otd e e aNeBNSF188s solid
in Reference Exa nple 3, the title conpound was
obtedidiedOds™d whtt e powder (yield: 34.2 nmy, 5%

%W@W&S?)@k%ﬁﬁ %341?9 0§(?ZE|§?I}C{CF 2’J ;%0 4. ql(ZH m),

7 7)LH, ddl, J78. § ) H k), J=B 577HE), dd, 7=850K:), d, 782 (LH)idz)7=8 . Shz) .
| R(KBr), : 3427, 2233, 1730, 1598cm 1 . np: 126- 127C.
A% 250 rac- 2-chl oro-4- [(4R 5R)

24kﬂ1)ﬂm@k¢méth§>pmquk 3s)33¢Br@t Mhorb-4-hydrox -5-methyl-2-
oxopyrrolidin-1- %ﬁhﬁ enzonltrlleLblng 2-chl or o-

PEREYEERASPYN - BTY NESORFIride 4- di oxopyrrolidin-1-yl)
bep zonlh{lle (300 ng) and lithiumtri (secbutyl
)R)rohg i de- THF solution (1.48 nL, 1 nol/L) , and in
theg sgne manner as in Exanple 5, the title conpound
ained as a colorless solid (yield: 209 ng, 69%
NVR(CDAl 3) O .90 (3H,d, J=I. O#) , 1 .06 (3Hd
., 1.19(3H's) , 1.29(3H,s),
,d,J=5.3Hz), 2 .24-2 .46 (IH m), 4 .07-4 .26
-36(1 H,dd,J=8.5,2.1Hz), 7 .55 (IH d ,J=2
. Hz F67 (IH, d ,J=8 .bHz) . np:119-121C. Exanple
21 rgc- 2Fchloro 4- [(4R, 5R) -4-hydroxy-5-isobutyl -
3- dinre thy 1-2 - oxopyrrolidin 1-yl] benzonitrile

Usin chI 5-isobuty 3-di net hyl -2, 4-
g Using trlfléoromethyl 4- %odobenzonleglle (1.64 qg),

(4R, 55) -3, 3-difluoro-4-hydroxy-5-methylpyrrolidin-2-one (1.00 gq),

4,5-bis (diphenylphosphino) -9, 9-dimethylxanthene (488 mg),

tris(dibenzylideneacetone)dipalladium(0) (303 mg) and cesium

carbonate (2.54 g), and in the same manner as in Reference

Example 18, the title compound was obtained as a colorless solid

(yield: 84.7 mg, 5%).

'H-NMR (CDC13)8:1.35-1.46 (3H,m), 2.77(1H,brs), 4.47-4.73(2H,m),

7.93(2H,s), 8.05(1H,s).

mp:128-131°C.

Example 29

2-chloro-4-[(2S,3S)-3-hydroxy-2, 3-dimethyl-5-oxopyrrolidin-1-

yl]lbenzonitrile |
fDH

OJJ&"J

N

Cl
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di oxopyrrolidin-1-yl) benzonitrile (620 ng) and
[ithiumtri (secbutyl) borohydride-THF sol ution (2.92
wWorgoo202ed /L), and in the same manner as i N EXRCpIR2088/064500

t he t| l.e c ound obt |ned as rles [id

(yi el Sl§83 ﬂ%ro %/?Lasnlﬂ%° ﬁﬁz?éﬁd‘ L‘SQL ig?%s@?
dro%yaf §k€imetﬂyl:¥¥}oﬂ3ﬁlnd2roﬂeﬁ 4234H?¥,,415— 20 1

bl%mphenbépbgw%no 8,9~ ggmetwlxanthm <2smzang 4

%ﬁ%ﬁﬁd%b§§?§%taé%ﬁg?ﬁﬁqne§a}£§g%aéh%ﬁqips}1%§Hﬁb aZd cégﬁum

5 @2Hopa6E. [xadple@) ,2211Tch(1{12thh| Sa&me4nar{ne(r4la,s 5R) ReBerence
3! gth br | Eh%g{ﬁ ezsceﬁn%gpl d4wa:? §)§3tp¥1rnre%l Iagl iy 1 ¥olless solid
%1@1@ hyk1Smgetdd)-2, 4- di oxopyrrolidin-1-yl)

enzonitrile (67 ng) and lithiumtri (secbutyl
"HPWMR hGRE 108 THES 63H it idoh - @BZBB M2 BHy)/,LP.014hH, sh,

1.8 (7B, 209N 20 10 BaMDheady 405, Ll 0% SATROVE. 4z

as ¢dl or’l éss érystéf el d:
10 AYB(IHLH, BVR(TD , 37)(67 (QHOA( 3B 1 THD)S 7. BGHD)(1H, §) 02
(3H t,J=7. 6Hz) , 1.30(3H,d, J=6.4Hz) |, 1.57-1. 95
43mP9°C4 .16  (IH, t ,J=5. 3Hz) , 4.34- 4.45(I1H M), 7
Exg% (kHzpdd, J=8 .6 ,2 .OHz) , 7 .63-7 .69 (2H M
:f66-168C. Exanple 23 rac-2-chloro-4- [(4R, 5R)
—ﬁyahéay054 (h#ﬁﬁﬁ%yﬁehhﬁryxyfﬁéﬁ,S trimethyl-2-

SR B4R S byt SR ol ety 2. 4.

dinoxop@Hr ol i d| n-1-yl]benzonitrile (80 ng) and lithium
t cbutyl) borohydride-THF solution (0.82 L, 1

/L), and in the same manner as in Exanple 5, the
%t cofmpound was obt ai ned as

Cl
15 CN
To a solution of rac-4-[(4R,58)-4-(tert-

butyldimethylsilyloxy)-3, 3, 5~trimethyl-2-oxopyrrolidin-1-yl]-2-
chloro-3-methylbenzonitrile (103 mg) in THF (5 mL) was added
tetrabutylammonium fluoride-THF solution (1.00 mL, 1 mol/L), and
20 the mixture was stirred at room temperature for 17 hr. The
‘reaction mixture was added to water, and the mixture was
extracted with ethyl acetate. The extract was washed with
saturated brine, dried over anhydrous magnesium sulfate, and
concentrated under reduced pressure. The residue was purified
25 by silica gel column chromatography (eluent: hexane/ethyl
acetate=50/1—>1/3), and recrystallized from hexane-ethyl acetate
to give the title compound as a colorless solid (yield: 41.4 mg,

28.4%) .
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30

colorless crystals (yield: 45.4 ng, 56% .1H NWMR
(Cbd 3)d :I. 24 (3H, s ) , 1.32(3H,s), 2 .40 (IH t

WQ J665/02@B¥) , 2.66(1H d, J=4.7Hz) , 3 .90-4 . OFCT/B3008/064500

w4 33-4 .45 | 7.48(1H,dd, J=8.5,2.0Hz) , 7
5ROk 5316 E 51038 (Tl TR G Zh @y 1510w,
1032, W4 IC5 . Bxanpl 2. 24(318G5)3- f3.00-3-. 41 (bh4R , 5R)03-7.18 (1H,m),
-4ﬁﬂégroxy-3, 3 ,5-trinmethyl-2- oxopyrrolidin-1-yl]
TR hethgd HeRzaMftrile Using 2-fl uoro-3-methyl-4- (3, 3

- 4d] | -2, 4- dioxopyrrolidin-I-yl)benzonitrile
T@ﬁ“ﬁ%?ﬁgﬁ%'lithiun1tri (secbutyl )borohydride- THF
Bamilieo31(0.33 ni, 1 nol/L) , and in the sane manner

s .i.n _Ex le.5 e Jitle conpound, bt ai ned as ., ..
B M0 S5 3 oA iy RSV A o i L RpRep 1 tin-1-
Yl1BerldondtrdE6. 6HZ) , 1.27(3H,s), 1.31(3H;s), 1.78
(IH dgJ=4.3H) , 2 .16 (3H, d ,J=2 .5Hz) , 4 .05
y, t7,J=4 .4Hz) , 4.23-4.34 (IH, m), 6 .97 (IH d
BoHz) , 7 .45-7 .52 (IH m) . np:177-178C.

e-.25 rac-2-fluoro-4- [(2R, 3R) -3-hydroxy-2, 3

-tetramet hyl -5- oxopyrrolidin-1-yl]
2t hyl benzonitrile Using 2-fluoro-3-nethyl-4- (3, 3
et hyl -2, 4- di oxopyrrolidin-I-yl)benzonitrile
and net hyl magnesi um brom de- THF solution (2.19
.0 #bl/L), and in the sane manner as in Exanple 2
gytitle conpound was obtained as col orl ess

cryst gl § (Vi ehd: o9 A1 i MR, ( N 5 7u82 (7 )
(3H, d.* 796 oT A PRI ER e (Bt S )
wa3HoMes) tol-A&d, Habes h-buly 18i {3 hekane4soDdtion (0.648 mL,

| H .83- 7.15(1 H, , 7.47(1Ht,J=7.6Hz) . :
ﬁq@jﬁ%ﬁ%@éwggggdded dégpwigL. Aftér the complet%on g? the

dropwise addition, the mixture was stirred at -78°C for 1 hr.

Subsequently, a solution of 2-chloro-4-[(2S,3S)-3-hydroxy-2-
methyl-5-oxopyrrolidin~l-yl]benzonitrile (100 mg) in THF (2.5
mL) was added dropwise, and the mixture was further stirred at -
78°C for 30 min. Methyl iodide (0.124 mL) was added dropwise at
-78°C, and the mixture was further stirred at -10°C to -78°C for
30 min. Acetic acid (1.0 mL) was added to the reaction mixture,
and the mixture was warmed to room temperature. Water was added,
and the mixture was extracted with ethyl acetate. The extract
was washed with saturated brine, dried over anhydrous magnesium
sulfate, and concentrated under reduced pressure. The residue
was purified by silica gel column chromatcgraphy (eluent:
hexane/ethyl acetate=10/1—-1/3) to give the title compound as a
colorless solid (yield: 44.4mg, 42.0%). .
'H~NMR (CDC13)8:1.30-1.36(6H,m), 1.92(1H,brs), 2.63-2.76(1H,m),
4.11-4.25(1H,m), 4.29-4.43(1H,m), 7.61-7.67(2H,m),
7.95(1H,t,J=1.2Hz).

mp:149-151°C.

Example 32
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Exanpl e 26 rac-2-chloro-4- [(4R, 5R) -4-hydroxy-5-
(et hoxynet hyl )-3, 3-

wWa@l20veorozB4 2- oxopyrrol i di n- I-yI]benzonitriIe UsPEIEJP2008/064500

At s T R E 2t sty et hy T ) -

mdﬂhy(lsaeaabpyri@pf@hquydqbEhIEoﬁﬂtﬂﬂ@n (0.83 n, 1
nmol /L) , and in the sane manner as in Exanple 5, the

Hoi t{ e conpound was obtai ned as colorless crystals

el d: o142 nrg, 83% . 1H-NWR(CDO 3) | (3H,s) ,
H, s) , .84 (IH, d ,J=6. 2Hz) , 3.31(3H,5s),
-3, 75(2H n) , 4 .27 (IH t ,J=6. IHz) , 4 .39-4
%48 WH, “m), 7.47 (IH, dd, J=8.5,2.0Hz) , 7 .67 (IH,
d,J=8 .5Hz) , 7 .73 (IH, d ,J=2 . COHz) . np:130.
SC Exanple 27 2- nethoxy 4- [(4R, 5S) -3, 3-dif

| uo 4- hydr oxy- 5- net hyl - 2- oxopyrrolidin-1-yl]
benzofm trail e Usi ng 4-brono-2-nethoxybenzonitriIe (2.34
g ), &4R 59)-3, 3-

di fl uor o- 4- hydr oxy- 5- net hyl pyrrolidin-2-one (2.00 g),

4, 5- mi$oadtmbﬂngfphnﬁnmknpylaﬁ;né d0 NS thydi¥yanthh@de (7 mlL)
&ﬂlbenzylldeneacetone%dlpalladlun(c»

W@o&@%ﬁ aﬁa c?a% neBfboneitley {15 thd ugnexapg palition (0.648 mL,

SHMITIANCHa3SaddeReIRLRASE . XRIPLE b diP1kitibR of the
conpound was obtai ned as a colorless solid (yield: 201

duppwike addHeNMR (IDMS@id6hdel wad 6stBttad] Bt6-78P&)for 1 hr.

Jeptelifsnyy 4 Pedalar faeMoro iy S Gonyppny2-

melhy 1-5hakopyExemu i -28 y2] beh £bnidt ©ites hyll 004 mal) (4R, THS) (1.5
-3, 3-dif, | uoro-4-hydroxy-5-nethyl -2-
n&Qoﬁ?ﬁrSgpﬁﬁnd§98Wﬂsebeﬁ?3nFP?lméxiEﬁgufas further stirred at -

'ﬁ?&rf££u§6qgﬁkhyhcétbﬁgog§ﬂﬁgpkﬁf'M%s(édgédgd}opw1se at -78°C,
and the mixture was further stirred at -20°C to —78°C for 40 min.
Acetic acid (1.0 mL) was added to the reaction mixture, and the
mixture was warmed to room temperature. Water was added, and
the mixture was extracted with ethyl acetate. The extract was
washed with saturated brine, dried over anhydrous magnesium
sulfate, and concentrated under reduced pressure. The residue
was purified by silica gel column chromatography (eluent:
hexane/ethyl acetate=10/1-1/3) to give the title compound as a
colorless solid (yield: 30.1 mg, 24.5%).

'H-NMR (CDC13)8:1.32(3H,d, J=6.4Hz), 1.37(3H,s), 1.49(3H,s),
2.72(1H,d,J=3.4Hz), 2.81(1H,d,J=9.6Hz), 2.91(1H,brs), 4.33-
4.49(1H,m), 4.48-4.62(1H,m), 7.56-7.70(2H,m), 7.98(1H,d,J=2.1Hz).
mp:131-132°C.

Example 33

2-chloro-4-[(3S,4S,58)-3-ethyl-4-hydroxy-5-methyl-2-

oxopyrrolidin-l-yl]lbenzonitrile
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(4R, 595)
-3, 3-di fl uor o- 4- hydr oxy- 5- net hyl pyrrol i di n-2-one (1.00

W@2009/020234 5- bi s (di phenyl phosphi no) -9, PCT/JP2008/064500

9- di et hyl xant hene (488 ng) , tris

ANbenz$Hi deneacet one) di pal | adi um(O (303 ng) and
carbonate (2.54 g ), and in the same manner as
rence Exanple 18, the title conpound was

ed™as a colorless solid (yield: 84.7 ny, 5% .
R(CDCl 3)O!. 35-1. 46(3H, m), 2 .77 (I Hbrs) ,

4 . 4 .73 (2H, M , 7.93(2H s), 8.05(1H, s )
np:|[ 131C. Exanple 29 2-chloro-4- [(2S, 39
- 3- ¥-2, 3-di net hyl - 5- oxopyrrolidin-lyl]
benz-nitr*leusing 4- br ono- 2- chl or obenzonitrile (615

ng) CN(4S,5S)-4- hydroxy-4, 5- dinethylpyrrolidin-Z-one
(423 mg) , 4,5- bis (dlphenylphosph|no} .
9- di net Wlﬂéﬁpﬁeﬁé dpyygopnppylamine 50 in THF (8 mL)

di b d 125

ALY SrsPAe ik 0045 03 R 005
16 R&)fle’menwasEa(dai@di edddhwitslee tAfterCmEpmej)l\wion of the

obt ained as a colorless solid (yield: 431 ng, 6 92 .
ANPRNRECREAI B On, (Ui duiztsirespp§ Stirmd ®Y 5)78°C for 1 hr.
%%u'én%lybzafs%iﬁﬁ% %Gflé QH%Q)J:@— %7295 (§§5L—3dhyéré)2y 2-
methyﬂ-@rﬁx0§yrn&8id§ht® yl]bemgpnkts§lerﬁiQﬂ3m@9¢1n THF (2.0

n%é)a%s a?% %iaé g% or o(ﬂ% (1]:51234Tix€1]‘13 e was yfq,lr%)@ér Stlrred at -

trime xopy?r

rRcMEbRYL bl@ﬂzonldddét%a-ﬁ‘é q0s0bOthoN s IRt dropRise at -78°C,
5%? -4- (tertbutyldinmethylsilyloxy) -3, 3,

mhﬁeﬂﬁ§pugeoy@@y§qqﬂhq§ SLiTyeq ab- —78°C to -30°C for 1 hr.

Acetic acid (1.0 mL) was added to the reaction mixture, and the
mixture was warmed to room temperature. Water was added, and
the mixture was extracted with ethyl acetate. The extract was
washed with saturated brine, dried over anhydrous magnesium
sulfate, and concentrated under reduced pressure. The residue
was purified by silica gel column chromatography (eluent:
hexane/ethyl acetate=20/1— 1/4) to give the title compound as a
colorless solid (yield: 6.7 mg, 6.0%).

'H-NMR (CDC13)8:1.10(3H,t,J=7.5Hz), 1.32(3H,d,J=6.0Hz), 1.61-
1.80(1H,m), 1.81-1.98(2H,m), 2.53—2.66(1H,m), 4.26-4.42(2H,m),
7.56-7.70(2H,m), 7.93(1H,d,J=1.5Hz).

mp:109-110°C.

Example 34
4-[(35,45,5S)-3-benzyl-4-hydroxy-5-methyl-2-oxopyrrolidin-1-yl]-

2-chlorobenzonitrile
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chl oro- 3- net hyl benzonitrile (103 ng) in THF (5 nL) was
added tetrabutyl amoni um fl uori de-THF sol ution (1.00

workgo9/2ared /L) , and the m xture was stirred atPCD@rm008/064500

tenperature for 17 hr. The reaction m xture was added
angut he m xture was extracted wth ethyl
The” extract was washed with saturated brine,
2r anhydr ous nagnesi um sul fate, and

F-under reduced pressure. The residue was
silica gel colum chromatography (el uent:
acetate=50/1- "1/3) , and recrystallized
thyl acetate to give the title conpound
5s solid (yield: 41.4 ng, 28.4% .-NWR

. G oH !y, 1 .14 (3Hd, J=6. OH)
1.31(3H f &), 1.93(1Hd, J=5.9Hz) , 2.27(3Hs),
3.73-3. 91'(2H M , 7 .03-7 .18 (IH, m), 7.57 (IH d
, J=8. 3HBplutipn 148-disigOprepydpméng 1 (- TH) ailo- 4n [HES(8 mL)

3S, 45) -3:-hyd -2, 4-di methyl - 5-oxopyrrolidjn-lyl]

o FORLER FE A Lot UG oPIa SUT Oy TRPRE. ToL TEe (- 648 mi,
106 MdE /€7 why a@Eedelopthike.- 786 eanthe completion of the
n-butyl it hi um hexane solution (0.648 nL, 1.6 nol/L)
WeePwidGeaddi bpoR s EheamiaturRewednpt Bt¥ash asf /ReC for 1 hr.
ArRueaagdi §1 Qi dike BeXbUER1 YRS- 51 {Z§¥§82P3E%§§?£§§—2—

1 hr.” Subsequently, a solution of 2-chloro-
B3)hy13ohpdepxyr@lidmt-iyiy1l5berepyitol lali (1-00- wg) in THEF (2.5

Bopcs 8IS CTHE ke GPE Va8 FOFERE? A0 APCAngE sthgrsd at -
Tt 80r M mi¥E! hwl sbodt d6n (9 Ish2Y) vMemiadded. 16 mr) in THF
dropwi se at -78C, and the m xture was further stirred

G- > MdQCwes ade@ws fdorsd sei AL AGRIG,c aad ghe1mdxtune was further
Added o Qet NFa@aG! LBl MMy,  Acetic acid (1.0 ml) was
added to the reaction mixture, and the mixture was warmed to
room temperature. Water was added, and the mixture was
extracted with ethyl acetate. The extract was washed with
saturated brine, dried over anhydrous magnesium sulfate, and
concentrated under reduced pressure. The residue was purified
by silica gel column chromatography (eluent: hexane/ethyl
acetate=50/1—> 1/2) to give the title compound as a colorless
solid (yield: 40.8 mg, 30.0%).

'H-NMR (CDC13)8:1.25(3H,d, J=6.6Hz), 1.48(1H,d,J=4.2Hz), 2.58-
3.04(2H,m), 3.25-3.36(1H,m), 4.11-4.24(1H,m), 4.25-4.36(1H,m),
7.21-7.40(5H,m), 7.51-7.61(1H,m), 7.61-7.68(1H,m),
7.88(1H,d,J=2.1Hz).

mp:99-101°C.

Example 35

2-chloro-4-[(2S,3S,4S)-3-hydroxy-2-methyl-4- (2-methylprop-2-en-
1-yl) ~-5-oxopyrrolidin-1-yl]lbenzonitrile
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and the m xture was warned to roomtenperature. Water
was added, and the m xture was extracted with ethyl
wa@e®pare34 The extract was washed w t h sat ur at eRCTHIR2068/064500
ried over anhydrous magnesi um sul fate, and
ntratoerd under reduced pressure. The residue was
by silica gel colum chromatography (el uent:
exange/ et\hyl acetate=10/1 |/3) to give the title
as-a colorless solid (yield: 44.4ng, 42.09%.
1H NVRACDO 3) :! .30-1. 36(6H, m), 1 .92 (IH brs) ,
6 (IHM , 4.11-4.25(IH M, 4 .29-4 .43 (IH,

m), -7. 67 (2HmMm , 7.95(IHt, J=I. 2Hz) .

np: 14 1C. Exanple 322-chloro-4- [(2S, 3S, 4R
-3-hy y=ér (1-hydroxy- 1-nethylethyl) -2-

met hyl -15- oxopyrrolidin-I-yl Jbenzonitrile A solution

of dii $bropylainine (0.150 nL) in THF (7 nL) was
cool ed? t&@lutggn aﬁddmmnnﬂnyltamum hex3®e wol utn GHE (15 mL)

648 After th
o B TR S BBl 111D TREREAPaPa o (126 nl,

bi6 rnroadlat wa§8§bl<ﬂ@di drdpwisBubsrguenttlye @ongdlattiionnodf the
2-chl oro- 4- E(ZS 3S) -3-hydroxy-2-
FEANASES 298d by PR ol TR MIXLE Hehzohi¥¥ed ef 106 Fyfor nt hr.

Jisddhetil) Wasoadeash ‘UfOIQWbﬁ%rén&j—E s @%U?Sr—%i/%§xy 2-

further stirred at - 78C for 30 m n. Acetone
m@hm-@déedrdqbbpmrselml]bész:onahzdllehe Zﬁ&mgrelmgHF (4.0

h d
B o R el e ich PR ERERT ofF o SIS ghrred at -

1dve fb¥t urer M%dedztﬁempm&gfm@ aloune. mﬂﬁt Rés Vfded
added, and the m xture was extracted wth ethyl

C&@%R‘AH{S@ a‘Fhe78>&rr and ks MashHeee wiash fyathest sgipredheat —78°C
dy 1 6G0ev a{”}%dm%%egﬁ géprggftﬁfnﬁ} 'wa%ngdd(ejd to the

concen ra ed under sure he r esi
reaction mixture, and the mixture was warmed to room temperature.

Water was added, and the mixture was extracted with ethyl
acetate. The extract was washed with saturated brine, dried

over anhydrous magnesium sulfate, and concentrated under reduced
pressure. The residue was purified by silica gel column
chromatography (eluent: hexane/ethyl acetate=30/1-—» 1/2) to give
the title compound as a colorless solid (yield: 111.8 mg, 46.1%).
'H-NMR (CDC13)8:1.32(3H,d, J=6.4Hz), 1.84(3H,s), 2.10(1H,d,J=3.6Hz),
2.22(1H,dd,J=14.0,10.4Hz), 2.68-2.80(1H,m),
2.86(1H,ddd,J=10.4,8.3,4.2Hz), 4.26-4.46(2H,m), 4.88-4.96(2H,m),
7.59-7.69(2H,m), 7.95(1H,d,J=0.9Hz).

mp:110-112°C.

Example 36
2-chloro-4-[(2S,35,4S)-3~-hydroxy-4~-isobutyl-2-methyl-5-

oxopyrrolidin-1l-yl]lbenzonitrile
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was purified by silica gel columm chromatography
(eluent: hexane/ethyl acetate=10/1- "1/3) to give the
W paob@2eahpound as a colorless solid (yield: 3BCTLIRRGYS/064500
24.5% . 1HNWR(CDA 3)d :1.32(3H,d, J=6.4Hz) ,
3H spH 1.49(3H,s), 2.72(IH d, J=3.4Hz), 2 .81
J=9. 6Hz) , 2 .91 (IH brs) , 4.33- 4.49(1H m,
d
S

: . 82 (IH m) 7 .56-7 .70 (2H m , 7 .98 (IHd,
J=3 e, TP: 131- 132C Exanpl e 33 2-chloro-4- [(3S,
4S, 59\ - 3- et hyl - 4- hydr oxy- 5- net hyl - 2-
oxopyrpglidin-1-yl] benzonitrileA solution of

di i sgpropyl am ne (0.150 nmL) in THF (8 piL) was cool ed
to - ‘8C, and n-butyl lithi um hexane sol ution (0.650 i,
1.6 nD vas added dropw se. After the conpletion of
the drapwi se addition, the m xture was stirred at -78C

for 1 . Subsequently, a soluti on of 2-chloro-4-.
[ (2S, T&Sﬁ s81hydonxyE 22-chloro-4-[(28S, 3S,48) -3-hydroxy-2-

0 lidin;1-ylL]b nitrile (100 n
SR 45 (PN R o iZZ?aéfaoéw%lgea“? '
}fll!'Helﬂﬁbnit:kiléd 2.3 ﬂgﬁclhome%haﬁell Pﬁ@ﬁﬂ@n@aéoaéégd
nm.) was added dropvvl se at -78C, and the m xture was

FalderdrmdEibretn at12 B@Po 2800LNE oRixtuUne WAGeBtéraeddfor 48

r{r_l %Qld%‘r) §d§9§é§9 %t(?nc}%%ergam'h%] f%%éi@t n&quEQ was

ure was® war m t enper at’ur e
ﬂdd@otedandnd hehen fd]utrmt\wwaextoacézetdramdm uatibyl reduced
acet at e. The extract shed with s tur ted ?rlne

RRSSSHTEv er TRANSIr DIRE dSHGNY 3R P4t y silica gel
&ﬂ%ﬁ%h%ﬁgt& P'%Shyr e(ﬁa‘i%% tprﬁé é‘r‘i@/etﬁgﬁ 88k '68 ‘3‘@?1—)1/1

purified by |ca ge umm chr onat ogr aphy (el uent
th:emrvré/ ébﬁytlbb@t@@r@fw/d as>alpaletyelgione otihe (viele: 4.3 mg,

]?Q%%Rnd as a colorless solid (yield: 6.7 ng, 6.0%.
H (cbd 3) L 10Ot ,J=I. 5Hz) , 1.32 (3H,d, J=6.

'ORYR (CHcH,38:0.97-1.02 (6H,m), 1.32(3H,d,J=6.4Hz), 1.35-
1.53(1H,m), 1.67-1.83(1H,m), 1.90-2.16(2H,m),
2.69(1H,dt,J=7.8,6.0Hz), 4.19-4.43(2H,m), 7.54-7.72(2H,m),
7.90(1H,d, J=1.9Hz) .

Example 37
rac-2-chloro-4-[(6R, 7R) -7-hydroxy-6-methyl-4-oxo-5-
azaspiro[2.4]hept-5-yl]benzonitrile

Cl
CN
To a solution of rac-4-((6R,7R)-7-(tert-
butyldimethylsilyloxy)-6-methyl-4-oxo-5-azaspiro([2.4]hept-5-yl)-
2-chlorobenzonitrile (140 mg) in THF (5 mL) was added
tetrabutylammonium fluoride-THF solution (2.00 mL, 1 mol/L), and
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1.80(1H m), 1.81-1.98(2H,m) , 2 .53-2 .66 (IH m), 4
.26-4 .42 (2H,m) , 7.56-7.70(2H,m , 7 .93 (IH d

WQ J66b/02@B¥) . np: 109-110C. Example 34 4- [(3S, P@BJP25®y064500

Pt GO e T P R S T e S R
£éh 350} xkOrd Ha € &adddd Was weeekpdah® thBmixtde was

n- butyllithi umhexane solution (0.648 nL, 1.6 nol/L)
RS AHdRSd dEBpRFRYL agatater he TRBNPKREFFN Y6¥S tWaehed with

S B0 O 00 B R S 100 5 35T

38)cerdrayedonyd@r reduced pressure. The residue was purified

LS B PR L IS0 b
iégﬂéﬁﬂ'l?bL$%f%$ &lo glzéctﬁgrtfﬁhéndbmp%u%gl E'anéﬁorless

benz brom in THF n.) was added
i (dedd: - 3’%(:3 Teghd 3%h&%i-xture was further stirred

l%%@@é@?ﬂﬁ?é?fr%ﬂ#&m“ﬁt A A TS wae

el s , o J=6 08 £ el 6it-1r.6 2 matmr,ms31ad1dﬁd; Jawdotibe, 4.39-
' re S Wi t th The extract
B i ar bl B e A2 ar | o Bt infy B s
TegNesH, sl fase, and concentrat ed under reduced
pressure. The residue was purified by silica gel
ol 1id#r 136PFOmat ogr aphy (el uent: hexane/ et hyl
etate=50/1 - 1/2) to give the title conmpound as a
%’@r eegg solid (yield: 40.8 ng, 30.0%. 1H NMR
£-ODAS3 b ) ~U -h2Sr§:BH 3},3] 56t rée} hy 142 - &bodyiritold did=4-y1]-2-
-ZHZQ 2.58- 3.04(2H, M, 3 .25-3. 36 (IH m), 4
(Gt voggmefhyl hoenzonitydle 36 (1H, m),
7.21-7.A40(5H M , 7 .51-7 .61 (IH m), 7 .61-7.68
( {, 7.88(1Hd, J=2. 1Hz) :

0]

F

F
CN F

To a solution of 4-((4S,5S8)-4-(tert-
butyldimethylsilyloxy) -3, 3,5-trimethyl-2-oxopyrrolidin-1-yl)-2-
(trifluoromethyl)benzonitrile (232.2 mg) in THF (6 mL) was added
tetrabutylammonium fluoride-THF solution (2.0 mL, 1 mol/L), and '
the mixture was stirred at room temperature for 1 hr. The
reaction mixture was added to water, and the mixture was
extracted with ethyl acetate. The extract was washed with
saturated brine, dried over anhydrous magnesium sulfate, and
concentrated under reduced pressure. The residue was purified
by silica gel column chromatography (eluent: hexane/ethyl
acetate=30/1-1/3), and recrystallized from hexane-ethyl acetate
to give the title compound as a colorless solid (yield: 38.9 mg,

22.9%).
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np: 99- 101C. Exanple 35 2-chloro-4- [(2S, 3S, 495)
- 3- hydr oxy-2-net hyl -4- (2-net hyl prop-2-en- 1-yl)
“K)awemmpy¢rolidin | -yl'] benzonitrileA SolutionPCTUPﬂmmeﬁm

i1.S0O n 0. 300 nL in THF (15 nl) was
eSOy AT B G e A xR ES Lt o0 Ho g s - 1112)
41,16 (1w, /d,)x—wasmﬂden adbrapvBsed, A | er. than;aapbesi pm ofHz) ,
t he dro W se addition, the m xture was stirred at -78C

k-8 ]‘.LHhFersﬁbyéﬁbeﬁt 193 (1H, do¥Te i ¥ )of 2- chl or o- 4-

, & 3- hydroxy- 2-
n#éﬁéo §§ oxopyrrolidin-1-yl]benzonitrile (200 ng) in
Eﬂﬂ@paé G9nmL) was added dropwi se, and the m xture was

ti -, (8 or 1 hr oy
Eér‘%m? ; %%@‘F%Yo‘&eﬁ g( %ri‘ﬁe‘hli‘_Xl‘v@a‘soxé’é’é’é&O&FSbsz‘eyl]‘2‘

@ttrlf1&@roﬂ€gh§thﬁoéH26diEle@s further stirred at -78C
to -10C for hr. Acetic acid (1.0 nmL) was added to
the reaotion nlxture and the m xture was warned to
r nperature. Water was added, and the m xture was
ext/racted with ethyl acetate. The extract was washed

N aturated brine, dried over anhydrous nagnesi um
sul fate, and concentrated under reduced pressure. The
residue was purified by silica gel colum
ography (eluent: hexane/ethyl acetate=30/1 ->
) e the title conpound as a colorless solid
.8 ng, 46.1%. 1HNWR (CDA 3)d :I1. 32
0. 4%&) , 1.84 (3H,s) , 2.10 (I H d, J=3. 6Hz)
: 2. 22(IH dd, J=14 .0 ,10. 4Hz) , 2 .68-2 .80 (IH m
), 2 T&Ga(mtkeddgblubﬂda 04 A8[ (B8R, %s) 2A¥()tert-. 26- 4 . 46

4 ,88-4 .9 , . 7.59- 7 69(2H m 95
Qﬁtmld&meyhtﬂsg¥&%oxy Wé flé i{g@gtﬁg&“ﬁﬂqgoggrrol1d1n 1-yl)]-2-
%ﬁ'%'l%eoﬁ‘[étlhﬁ)%er?z%nl‘&ﬂle (391.7 mg) in THF (12 mL) and
dr oxy-4-1sobut yl - 2- et hyl - 5-

methanol (12 mL) was added 6 mol/L hydrochloric acid (12.0 mL),

and the mixture was stirred at room temperature for 4 hr. The
reaction mixture was added to saturated aqueous sodium hydrogen
carbonate, and the mixture was extracted with ethyl acetate.
The extract was washed with saturated brine, dried over
anhydrous magnesium sulfate, and concentrated under reduced
pressure. The residue was purified by silica gel column
chromatography (eluent: hexane/ethyl acetate=10/1—1/3) to give
the title compound as a colorless oil (yield: 203.6 mg, 66%).
'H-NMR (CDC13)8:1.18 (3H,s), 1.33(3H,s), 1.39(3H,d,J=6.2Hz),
1.98(1H,d,J=5.8Hz), 3.82(1H,t,J=5.8Hz), 3.96-4.09(1H,m),
7.11(1H,dd,J=8.5,2.1Hz), 7.85(1H,d,J=8.5Hz), 7.91(1H,d,J=2.1Hz).
Example 40
4-[(2S,3S)-3~-hydroxy-2-methyl-5-oxopyrrolidin-1-yl]-2-

(trifluoromethyl)benzonitrile
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oxopyrrolidin-l-yl]benzonitrileT o a solution o f
2-chloro-4- [ (2S, 3S, 4S) -3-hydroxy-2- nethyl -

W@ 200mm2(294 pr op- 2-en-1-yl) -5-oxopyrrolidin-I|ylRCT/IP2008/064500

benzonigHile (22.3 ng) in methanol (3.0 itil) was

added_pal | adi um fibroin (12.0 ng) , and the m xture
%ngggirred for 4 8 h r under a hydrogen atnosphere.
oFfreNeaction mxture was filtered, and the filtrate

was ¢oncentrated under reduced pressure. The obtai ned
resi-due was purified by silica gel colum

ch {ogr aphy (el uent: hexane/ethyl acetate=50/1-
"1 .0 (Ave the title conmpound a s a pal e-yel | ow
oi | 4.3 nmg, 19.1% . 1HNWMR(CDA 3 ) O

. 97-3n02¢(6H, M , 1 .32 (3H d, J=6. 4Hz) , 1.35-

1. 53( Ird, &) soi—u@foﬁ- <§§(4J1 (353 -390crdl6 (20 )
2.69(I H dt, J=7.8 4. 43 (2HM , 7

bwimmetgywﬂy@oxy ?ngle(chml & owyrmzxpm Exsbbte- 3
(A EEOR O fhordiRe 18 (5,61 o) dny FHF (RQPLY yag added

MramltlynamOﬂ'lm af]sﬁrlifdleeﬂl‘HE éoI@iCJ:o'h (20(.6RmL./RL mdt/L), and
(tertbut | di met hyl silyl oxy) -6-nethyl-4-o0x0-5-azaspiro
X]tHéﬁtw"Ss Slrr L &y 6P8'aeﬁ%rmﬁlfafwr@ Eex02fAghri n The

pﬂé’:ct(lén”}nlxﬁ\@:?e avﬁéjse%&o%Hr 2BUl Yt AAMOH A P okt dea Tl

solution (2.00 nm_., 1 nol/L) , andthe mixture was
@tﬁr@Céédant@wﬁhxeltmenamee f Bhe 1&twactTiwesr gashedrwith

XL UL Was. adde wat er xtur.e was
sea‘x urrgg gd TR c?lﬁd ggtratélgﬁygﬁ%u ﬂargél&SlMss%gWe% and
sdridensahueat @addy i feiucdd pded¥efe ANMHY QS iABENRSE UBlirified
sul fate, and concentrated under reduced pressure. The
Besiddsangs! p%ﬁlrm&fw@fcpgéap@m (elg1euy; hexane/ethyl

éﬁ%t%?@ng/f£¢D7 kgegFVeh€K@”¥¥ h%bmgSSﬁ % lé colorless oil
e COITpOUﬂ es

(yield: 1.42 g, 35%)

'H-NMR (CDC13)8:1.34 (3H,d, J=6.6Hz), 1.84(1H,d,J=4.7Hz),

2.71(1H,dd,J=17.4,5.4Hz), 2.88(1H,dd,J=17.4,6.8Hz), 4.37-

4.50(1H,m), 4.57-4.70(1H,m), 7.77-7.89(2H,m), 7.92-7.98(1H,m).

Example 41 '

4-[(28,3S,4S)-3-hydroxy-2,4-dimethyl-5-oxopyrrolidin-1-yl]-2-

(trifluoromethyl)benzonitrile

N

F

F
CN F

A solution of diisopropylamine (0.860 mL) in THF (30 mL)

was cooled to -78°C, and n-butyllithium-hexane solution (3.64 mL,
1.6 mol/L) was added dropwise. After the completion of the

dropwise addition, the mixture was stirred at -78°C for 1 hr.

Subsequently, a solution of 4-[(2S,3S)-3-hydroxy-2-methyl-5-
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solid (yield: 32.3 ng, 32.5%. 1H NVR (CDCl 3)d:0.93-1.
08 (IH, m), 1.17-1.37 (3H m , 1.37 (3H d, J=6. 4Hz),

wW@20080202342 (1 H m , 4.34 (IHt,J=6. OHz) , 4.BCF/JP2008/064500

4. 45 -
CIRwY &01?%“ %Hg])]] 7*%?9%8"‘“‘3&?%%“20%&%%% ?%%]Cmg 1n
TRfanpl.e 28) 4wa£(&Hﬁed53kop415¥ﬂr@%& the hixture was further

5- trlnethyl 2-oxopyrrolidin-l-yl] -2-

q&hﬂrﬁﬂuéton%VﬁyﬁprbénhbnltIqumGNha@esdDufﬁO@Lkﬁwas added
%‘oﬁ:%fisgsﬁt'%yfct ecra}qg% | di n‘e,ﬁt hlyl %v'alsylf X¥?1er stlrred at -78°C
-trinet hyl - 2= oXopyrr o Fdl =2
fldrr ilf huor ohedsm/ct )adaeinz(GnOtmL) eweﬁéaﬁic&d’rgt)o ithe THEadttion
S ad t et,rabut yl ammoni um f | uori de- THF so] ution

"tlégtﬂ‘)‘rﬁv_ aT 9 Y2 TR VRV ATRE r e oS FPFPEEA IS Water

wa%oﬁahéﬂpeéﬁétﬁﬁéﬁﬁBXt&rEVwaghéxﬁﬁﬁﬁﬁédﬂwl$hxbﬁﬁ§lW&éétate
added to water, and the m xture was extracted with

Tétehwtéé@taw@s Wﬁﬁéle@xwliébt sbaT ferdth dar ey h ds aedr evew
%bugr{ng%]@élgﬁn %'&'1 diQus, TRINGSL 'ehahﬁge]@”geduced
unaer ue was

entra uced pressur e. e resi
gnasshmed byheliesmﬁu@ehasobunnftémchyusxymaphgeietomnmn

hexane/ et hyl acet at e=30/1 - and recr%stallized

3) .

Frromeheganeb et (BAueadet a?éav%/@mﬁél tafretEterd 0ébmb(dd to give
t?ﬁe %ﬁ;lle%bﬁﬁém%?'déj a(X”,;oqlo‘;i_legg QoMY 2% 3 A hldleyng 63.7%) .
"BFMYR (CDTE55: 1m@(3ﬂ,m,m%@| BH) J=5. 3‘3—[23%1 fd 4I—4£24i4253 1.95-

g, 1d;y 7 , | _
A5 2 A i ) 2 g actlie 2072, & he ) 435
Eeanptem39 2. 77447 G3), m4- i doesyo8(18,m), 8.20(1H,d,J=2.3Hz).

, 5-trinmethyl-2-oxopyrrolidin-I-yl] -2-

mp 82-85°C.
Example 42
2-chloro-4-[(6S,7S)~7-hydroxy-6-methyl-4-oxo-5-
azaspiro[2.4]hept-5-yl]lbenzonitrile

Cl

CN

To a solution of 4-[(6S,7S)-7-(tert-
butyldimethylsilyloxy)-6-methyl-4-oxo-5-azaspiro[2.4]hept-5-yl]-
2-chlorobenzonitrile (89.0 mg) in a mixed solvent of THF (6 mL)
and methanol (6 mL) was added 6 mol/L hydrochloric acid (4.0 mL),
and the mixture was stirred at room temperature for 18 hr. The
reaction mixture was added to saturated aqueous sodium hydrogen
carbonate, and the mixture was extracted with ethyl acetate.
The extract was washed with saturated brine, dried over

anhydrous magnesium sulfate, and concentrated under reduced
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(trifluoromethyl) benzonitrile To a m xed sol ution of
4- [(4R, 5S) -4- (tertbutyldinethylsilyloxy) -3, 3

\VosmmMMnathyl 2-oxopyrrolidin-I-yl) ]-2- PCT/JP2008/064500

trifluoro enzonitril, 91.7 in THF (12
HHSS St ol FEnb P 1 O WGBS Tole el Coliifn
é}ﬁdﬂ&@%@%pﬁyacaﬁd(ﬁ&@gﬂaﬂhzwdﬁ&@ HERENE-@tWR$ acetate to
stirred at roomtenperature for 4 hr. The reaction
Five e hasladaemPewnd &supatedorbred ure sishi (yiehvdr 6§eh mg,

bonate, and the m xture was extracted wth ethyl
ac tate. The extract was washed with saturated brine,
g NEH (0@l 5) anbygBeysomﬁmnasium1$wLia33%ﬁﬁmd ;
concentrat e nder uce essure, The residye

o ERatl 0y ot E b Tk ol GimhF Rt o Yk ity JC8r OBAL, 4-39-
m@sqri@l/ ﬁt hyh . scetmi &y 1.6, 214132 tm%e/(qﬁ laeJust bﬁz

g&oun as a colorless oil (yie d: 203
VR @pGr2314z) - H S), 1.33(3H,9), 1 39 (3H d
- Hz) .~ 1.98 (IH d ,J=5.8Hz) , 3 .82 (1 t ,J=b.
631%%?%’6-4. 09 (IH M , 7.11(1H dd, J=8. 5 2. 1Hz) :
FxampBe( MB, d, J=8 .5Hz) , 7 .91 (IH d ,J=2 .I1Hz)

Exanpl e 40 4- [%28, 35)
2—‘31W&P6>‘%)71i6ﬁe YT L BLSEeEy T Pore iRl 143A%0~52-
a(ztarég il Qonrgh@%&)s wmzbhhkﬁﬁwo a solution of 4-

[ ( tertbut yl di nmet hyl silyl oxy)
yl -5-oxopyrrolidin-l-yl] -2-
(trlfluoronethyl)benzonltrlIe (5.61 g ) in THF (50 nl)
leg tetrabutylairanoniumfluoride-THF sol ution
(20.% nmL, 1 nol/L) , and the mixture was stirred at

roomktenperature for 24 hr. The reaction m xture was
adg jo water, and the m xture was extracted with
et acetate. The extract was washed with saturated
bri dci ed over anhydrous nagnesium sul fate, and

CN
To a solution of 4-[(6S,7R)-7-(tert-

butyldimethylsilyloxy)-6-methyl-4-oxo-5-azaspiro[2.4]hept-5-yl]-
2-chlorobenzonitrile (65.7 mg) in a mixed solvent of THF (6 mL)
and methanol (6 mL) was added 6 mol/L hydrochloric acid (4.0 mL),
and the mixture was stirred at room temperature for 1 hr. The
reaction mixture was added to saturated aqueous sodium hydrogen
carbonate, and the mixture was extracted with ethyl acetate.
The extract was washed with saturated brine, dried over
anhydrous magnesium sulfate, and concentrated under reduced
pressure. The residue was purified by silica gel column
chromatography, and recrystallized from hexane-ethyl acetate to
give the title compound as a colorless solid (yield: 42.0 mg,
90%);

'H-NMR (CDC13)8:1.07-1.47 (4H,m), 1.39(3H,d,J=6.6Hz), 1.85-
1.95(1H,m), 3.77(1H,d,J=3.8Hz), 4.33(1H,q,J=6.6Hz), 7.59-
7.71(2H,m), 7.99-8.01(1H,m).

mp:169-172°C.
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concentrated under reduced pressure. The residue was
purified by silica gel columm chromatography (el uent:

wheooanz2et hyl acetate=30/1- "1/3) to give the RPCT/AIR2008/064500

10

15

20

Ego!rrrﬁﬁun as a colorless oil (yield: 1.42 g, 35% .

( 3) :1.34 (3H, d ,J=6. 6Hz) , 1.84 (IH d
2~k oréHa) [ (62, T HHdirokylé, 4-8ifdtyl.-420x885( | H,
dd, J=17 .4, 6 .8Hz) , 4.37- 4.50(IH m,
awaplxotde f et -Sryldpepzogdterien) , 7.92-7. 98 (I H,
m) . Exanple 41 4- [(2S, 3S, 4S) -3-hydroxy-2,

t lod - 5-oxopyrrolidin-1-yl] -2- (trifluoronethyl)
trile A solution of diisopropylamne (0.860 ni)
THEM.(30 m) was cooled to -78C, and
| 11"t hi um hexane solution (3.64 nL, 1.6 nol/L)
dded dropw se. After the conpletion of the
e addition, the mxture was stirred at -78C for
ubsequently, a solution of 4- [(2S, 39S5)

- 2-met hyl - 5-oxopyrrolidin-1-yl]-2-(trifluoro
nmet hyl ) benzonitrile (661 ng) in THF (5.0 nL) was added
drop®lNse, and the mixture was further stirred at -78C

f 1 hr. |odonet han 0.75 nmL added dr i se _at
108G Tand PRLSIIOR o Ab PaPrhal TSl e gty 12 dpdg Gpxo-5-
ékégpiréqgthghf%?it%yijgeﬂkbn$@§iﬁgd@ﬁi&&ntHﬁ EeReLhProfuran

m xture, an e mxture was warned to room

teefpalat vae. adead dnepyisggdedmohnd-metdimagnes iwasbromide

I i e .acet.at g. e t £ he
AR M S GRS TRk VS IR b cne
msidthate waanst toree it ahed sundet emgshtictedepifegsur Rr. TT@rine was
residue was purified hy silica gel colum

eGP 5e ?f“(te?i%’eﬁtl?‘tﬁé?an%rﬁ%tm MiESUizEe¥ap pxtracted

witH 3thi® Qtyveaide title conmpound as a colorless solid
(yield: 442.9 ng, 63.7% 1H NWR (CDCl 3)d :1. 34 (3Hd,

J=6. 9fhp exirast (WBi$ diri=el oxkr)anhyd®sis magnesium sulfate and

concentrated under reduced pressure. The residue was purified

by silica gel column chromatography (eluent:hexane/ethyl
acetate=10/1->1/3) to give the title compound as a colorless
solid (yield: 27.5 mg, 74%).

'H-NMR (CDC13)8:0.92-1.05(1H,m), 1.07-1.32(3H,m), 1.29(3H,s),
1.35(3H,d,J=6.4Hz), 1.44(1H,s), 4.14(1H,q,J=6.4Hz),
7.51(1H,dd,J=8.5,2.1Hz), 7.66(1H,d,J=8.5Hz), 7.75(1H,d,J=2.1Hz).
mp:150-152°C.

Example 45

4-[(6S,7R) -7T-hydroxy-6-methyl-4-oxo-5-azaspiro[2.4}1hept-5-y1]-2-

(trifluoromethyl)benzonitrile
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2.06(IH M, 2.64-2.81(IH M , 4 .21 (IHddd, J=9. 2 ,7
.2, 5 .4Hz) , 4.35- 4.51(1H M, 7 .77-7. 87 (IH m),

W@200002@300 (1H, m) 8 .20 (1H, d ,J=2 .3Hz) npcBIRB&R64500

10

15

20

Heugre thens

Exanpl e 42 2-chloro-4-[ (6S, 795)
ydr,8Ry- 6- met hyl - 4- oxo- 5- azaspiro [2

. -5-yl]benzonitrile To a solution of 4- [(6S,
7S (tertbutyl dimethylsilyloxy)

06- yI-4 0Xx0-5-azaspiro [2 .4 ]Jhept-5-yl] -
2-chllorobenzonitrile (89.0 ng) in a m xed sol vent of
&.m.) and nethanol (6 nL) was added 6 nol /L

loric acid (4.0 nL) , and the mxture was

at -foom tenperature for 18 hr. The reaction

asg added to saturated aqueous sodi um hydrogen
carbonNat e and the m xture was extracted with ethyl
acetate. The extract was washed with saturated brine,

dri ed Tover sahpdenust rfagr@®Si UR) st aeet- and

SOETEEL 09 SRR SRS TR LESAE Moy

quﬁnmfﬂabkbmedhﬁlxbndﬁmnameieéhy67acmgfufntﬂét@bh@dthﬁuran (12

title as a colorless solid (yield: 48
ilMﬁg(If’fiﬁtilwé"’)sd adgleg36 1mopaL (Irquahl%lcle;wcid (5 mL),

ahd (3 ﬁhxtu%e3J£§Fiﬂirréd6aﬂkgiom éemﬁ@rékufézfgkkb H}
), 4 .34 (IH t ,J OHz) ~, 4.39- 4.745(]

Jatmraggd aqeeov@s Qodllwwiydrzzge%caétbbnecte Jw@ aaélzgi to the
Gl 52 M BLTSE 1026 SRS 0 oy
AN, O E[‘Be4§3x*hﬁiﬁt S Hrbhedzewkt raﬁk@dT@@ sabdbs0im sulfate
éﬂé‘%an%gﬁrazgg ﬁgaeé E?Eﬁggﬁyégéggﬁgglshﬂﬁg %é%adue was
purified by silica gel column chromatography (eluent:
hexane/ethyl acetate=30/1->1/3) to give the title compound as a
colorless solid (yield: 381.9 mg, 78%).
"H-NMR (CDC13)8:1.08-1.24 (2H,m), 1.41(3H,d,J=6.6Hz), 1.31-
1.45(2H,m), 1.91(1H,d,J=1.7Hz), 3.80(1H,d,J=4.7Hz),
4.39(1H,q,J=6.7Hz), 7.81(1H,d,J=8.5Hz), 7.96(1H,d,J=8.5Hz),
8.27(1H, s).
mp:109-110°C.
Example 46
-[(65,7S)-7-hydroxy-6-methyl~4-oxo-5-azaspiro[2.4]hept-5-yl]-2-

(trifluoromethyl)benzonitrile

CN F
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- 6- net hyl - 4- oxo- 5-azaspiro [2.4] hept-5-yl] -
2-chl orobenzonitrile (65.7 ng) in a m xed sol vent of

WA keIpD264.) and nethanol (6 nL) was added 6 noOPCLIP2008/064500

hydr o Ior|c Pdithe 1 Xture was

stirred &t P%B ‘%ﬂhﬁ@ Fg 'he reaction

DUt ReWag1 gﬂdﬁpbgﬁ wrcaped4a@&@®8azee@1wmydmg@es -yl]-
carbonate, and the m xture was extracted with ethyl
Zadéiratduoraeiy ¥ JRanzpad trRadne (398 t4 medt drategrahydrofuran (3

ng_.r)'—ﬁlgtﬂgﬁglaflﬁ rgl‘: o%ﬁ@@ H%éi’}ﬂ 5}{3%1 o%qoréc acid (3 mL),
e

concentrated reduce pressure réesi due was
qmdwdheedlbyuselwasigpﬂrredlannrchndnanﬁgmammy fandl8 hr.

[lized from.he eth acetate to giv
T AR S aiD BrEeeod (e At fashadgefyto the
%k ionlit MR- Cq;ldg)t@le hiQfute Wds (éﬂﬂr@ctedlw1gﬁ ethyl
(3H,d, J=6. GFE) , 85- 1.95(IH,mM, 3.77 (IH

acﬁgtgHz) The4ext3,gaqq MaSqdr;eg o*@quz)anhyﬁr@gls magne31um sulfate

s HoRpp Ml ratea idhe Qhalblly Mhdaey : 1691 726; BraRLS

plardifiretihiply - 4+ bixae Sye lazad pmnoch 2ordd t digpiphy- yle]luent
benzonitrile T o a solution o f 2-chl oro-

heganel RyhYY, 2= ik B 12k Adhito Five ah?héyf{% fgf?rqpound as a
é@ﬁmeegrsbh&%l@b A1 nsbegragydgpfuran (6.0 itil) was

added dropwi se I nol /L- nethylnagne5|un1bron1de
Ht@MR&H@Hﬁdﬁu@a&ﬁf&ﬂlﬁﬂhﬂamo1 3. aﬂﬁluhﬁéﬁimne cool i ng,

a e4mXE upe, wa ed at Sa eratu

o e e Ve FRa . 3 nat o S Ty ke o, 24
4ar4($—t4hélmlmmlr,e WH-aX Biegeted) W 8 Joetinld, geet ake) . The
extract was dried over anhydrous magnesi um sul fate and

mpsAeentPated under reduced pressure. The residue was
HRakch ke d
4-[ (6S,7R) -7T-hydroxy-6-methyl-4-oxo-5-azaspiro[2.4]hept-5-yl]-2-

methoxybenzonitrile

OH

CN

To a solution of 4-[(6S,7R)-7-(tert-
butyldimethylsilyloxy)-6-methyl-4-oxo-5-azaspiro[2.4]hept-5-yl1]-
2-methoxybenzonitrile (320 mg) in tetrahydrofuran (8 mL)-
methanol (8 mL) was added 6 mol/L hydrochloric acid (6 mL), and
the mixture was stirred at room temperature for 2 hr. Saturated
aqueous sodium hydrogen carbonate was added to the reaction
mixture, and the mixture was extracted with ethyl acetate. The

extract was dried over anhydrous magnesium sulfate and
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by silica gel colum chromatography (el uent
: hexane/ et hyl acetate=10/1 - "1/3) t o give the title

wW@oivpomed a s a col orl ess soI [ d (yi el d: 27. 5 ngcT/J’EIZQJbalomsoo

1H NVR 3 0, 92- H, 07-1.
B =T et ciecugesspspsauber Al repigif pps buyitied
byl &i(lida gel-]c@lm&l‘@hromat5§§:bbh€|d el]ue%t5 %e%b'ﬁé/ etHyl
.66 (IH d, J=8 .5Hz) |, : .1 Hz)
aqyt@&@ §92€}>Eﬁﬁn¢peg45e4th§ qiﬁge'anpound as a colorless
6- pet 4- 5-azaspiro [2 .4 Jhept-5-yl]
Soél%qug?uo?%rj\;ﬁﬂ/l )&ﬁanoni trileTo a soI ution o f
14&—NMR©@|;CJY3RB 171041 4 c—&nt(mi%ﬁ )oli meBbyl si? yz]}gmo)
6- yl - 4- ox0- 5- azaspi I 4] 5-y
(g 4Bt o) DenBriitt Pr 46606 gy 17 (1., 9=5. 182)
3 aty@hydy of w30 121 (1) m 1e6NB0eLs (&1)la. syas 1adied 6
nmol / L hydrochl oric acid (5 nm.) , and the m xture was
7st54r rEddaf=8 ooltg t e np&/dililr &, F52 - PHAEY. Sat ur at ed
li%c}ug §$| um hydrogen carbonate was added to the
eact'i ﬁ- Xture, and the m xture was extracted with
Rddmplleadet ate. The extract was dried over anhydrous
esi um Ifate nd concentrated under redu
‘galé Sar'8) %“P%]slgﬂ’é’%ﬁé‘ypérPF?e%I"%Za;F%I]Oi[ga%EFPt 5-yll-2-
&qlmoebﬁe@mpﬁsé}pﬂ&ﬁt@ﬂem hexane/ et hyl
acetate=30/1-"1/3) to give the title conpound as a
colorlegs solid (yield: 381.9 ng, 78% . 1H NWVR(CDC
:1/08-1.24(2H,nm), 1 .41 (3H, d ,J=6. 6Hz) , 1.31-
,m, 1 .91 (IH d ,J=l. 7Hz) , 3 .80 (IH d

o AHz) , 4.39(1H q, J=6.7Hz) , 7 .81 (IH d ,J=8
5Hz} , 7\.96 (IH d ,J=8 .5Hz) , 8.27(1H,s)
np: -110C. Exanple 4 6
F
F
CN F

To a solution of 4-[(6S,7R)-7-(tert-
butyldimethylsilyloxy)-6-ethyl-4-oxo-5-azaspiro[2.4]hept-5-yl]-
2-(trifluoromethyl)benzonitrile (433.7 mg) in tetrahydrofuran (6
mL) -methanol (12 mL) was added 6 mol/L hydrochloric acid (5 mL),
and the mixture was stirred at room temperature for 18 hr.
Saturated aqueous sodium hydrogen carbonate was added to the
reaction mixture, and the mixture was extracted with ethyl
acetate. The extract was dried over anhydrous magnesium sulfate
and concentrated under reduced pressure. The residue was
purified by silica gel column chromatography (eluent:
hexane/ethyl acetate=30/1—1/2) to give the title compound as a
colorless solid (yield: 266.1 mg, 83%).

'H-NMR (CDC13)8:1.01 (3H, t,J=7.5Hz), 1.15-1.24(2H,m), 1.35-

1.45(2H,m), 1.59-1.72(1H,m), 1.74-1.89(2H,m), 3.89(1H,d,J=4.9Hz),
4.25(1H,dd,J=8.9,2.8Hz), 7.82(1H,d,J=8.7Hz),
7.92(1H,dd,J=8.7,2.1Hz), 8.25(1H,d,J=2.1Hz).
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4- [(6S, 79)
- 7- hydr oxy- 6- net hyl - 4- oxo- 5- azaspi r o[ 2. 4] hept - 5-yl ]

W0 2009020284 | uoronet hyl) benzonitrileT o a sol urCDIP2005064500
4- [ ( oAS) -7- (tertbutyl di methylsilyloxy)
ngbjk@fﬁgpf%-oxo-5-azaspiro [2.4] hept-5-yl] - 2- (trif
H+demeeubyl ) benzonitrile (309.4 ng) in tetrahydrofuran

(3.nL) -nmethanol (3 nL) was added 6 nol/L hydrochloric
ZaGhdore—fri €45, SRmd Bhe i vene et Wl erivndegieahyl odm
HRBRIRL 4 enl Ly L pon3RLYG g d agueous sodi um
hydrogen car bonate was added t o the reaction m xture,
andrt hegyi xture was extracted with ethyl acetate. The
acyY was dried over anhydrous nmagnesi um sul fate and
concentrated under reduced pressure. The residue was
ified.b y silica gel colum chromatography (el uent:
hexalNe/ et hyl acetate=30/1- >I/3) t o give the title
conmpaund a s a colorless solid (yield: 152.3 ng, 67%.
1 RjcbAl 3 )& 0.97-1. 1 0 (IH m), 1.20-1. 3 6
1.37(3H,d, J=6.4Hz) , 1 .66 (IH d ,J=6. 4Hz)
Y3 6fIH t ,J=6.2Hz) , 4 .48-4. 61 (IH m), 7
.76-2,.8 8 (2H M , 8 .02 (IH, d ,J=2 .IHz) .
mp: 155- 156C. Exanple 47 4- [ (6S, 7R
- 7- hy @04y 581 B &Y | o - (@60 583 aZa$PLER drb-44 ileBheRy Y] 43, 3-
-2- met hoxybenzonitrile T o a solution o f 4- F (6%,
difyl uoro- ¢ teyd bk dimeshy Py rgl iir)-2-one (113 mg) in DMF (3.5

= 6- yl=4- - 5- i;L0 ] hept-5-yl] -
Hgsnggkgxé%éﬁgéﬁici?ﬁgiggﬁo(%%)m$%E?Efrahydrofuran (8

tdtra kst hatpher{ydl pHosphdaefgddetadiwmp{0)L (Budmashl and cthe
acid (6 nmL) , and the mxture was stirred a t room
mhyeraraseStbrred ot 188fGrkared ddueolidtebdyasmadded to the

AR GGANMERE RANALH QP AHIREn Fe Ardd &A1 LANWIL XL & 181
and the m xture was extracted with ethyl acetate. The
acetate. The extract was dried over anhydrous magnesium sulfate

and concentrated under reduced pressure. The residue was
purified by silica gel column chromatography
(eluent:hexane/ethyl acetate=30/1—->1/2) to give the title
compound as a colorless solid (yield: 75 mg, 90%).

'H-NMR (CDC13)8:1.44 (3H,dd, J=6.6,1.5Hz), 2.38-2.46(1H,m), 4.15-
4.23(1H,m), 4.23-4.30(1H,m), 7.62(1H,dd,J=8.7,2.1Hz),
7.74(1H,d,J=8.7Hz), 7.86(1H,d,J=2.1Hz).

mp:133-139°C.

Example 50

4-[ (4R, 5S) -4-hydroxy-3, 3, 5-trimethyl-2-oxopyrrolidin-1-yl]-2-

(trifluoromethyl)benzonitrile
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extract was dried over anhydrous magnesi um sul fate
andconcentrated under reduced pressure. The residue

wor®9pemss i ed by silica gel columm chromat ogr aptl/JP2008/064500

(eluent: hexane/ethyl acetate=30/1- "1/3) to give the
tixt| e ¢g@Mpound as a colorless solid (yield: 49.7 ny,

—(1H NMR (CDC 3)d :1. 10-1.21 (2H m , 1 .30-1. 42
. 1.39(3H d, J=6.6Hz) , 1.78 (IHd,J=5. IHz) ,
TN H'd, J=5. I1Hz) , 3.93(3H,s), 4.31-4.41(IHmM , 6
IH, dd, J=8 .5 ,2 .lHz) , 7.54(IH,d,J=8.5Hz),

7. H d,J=2. IHz) . np:167-169C. Exanple 48 4-
[( R) -6-ethy|-7-hydroxy-4-oxo-5-azaspiro [2 .4
]h |JF -2- (trifluoromethyl) benzonitrile To a
S Fa- [(6S, 7TR) -7-

(terewut yFdi net hyl sil yl oxy) -6-ethyl-4-o0xo0-5-azaspiro
[2 .4 ]hept- -g[] - 2- (trifluoromethyl) benzonitrile
(433 ong) sphut e ey idf(dRaAS{ 64 niYertret hanol (12 nl)

1@9ﬂs‘éh§1_gﬂf R:{}Md%o%h%%kfmé‘&&% ure%yrfgﬂgdwel y1]-2-

ture at”'réomt enper
($auﬁﬂabedmemmminbenﬂmmunmumydKagbn7ma;bomatetmahydﬂdﬁmkan (12

the reacti ] Xture, e xtur s, extract.ed
T HEERAGPL abld Al e At TALLEchY te Seid (12 mu),
a&iaih}‘_ﬂéoiﬁxﬂ@ﬁ@%é”@tilﬂréat 8t aRGork AHRIiraRed 98964 hr. Water
reduced pressure. The residue was purified by silica

w§él agdpdniio chronaasigphpiceruentanchétangisthyp was extracted
t 0 2) e t

ASFLBLATIOELa ) 2 Wopeal ot LB st

mabne@iumSkhlfdté'adﬁiﬁbncéntiétédZﬂukﬁHr@ﬁucea §5essure The
SZHQ% 9- I H, mi 74-1 .89 (2H M

r§$l§§e(w Hurl\]gi?d éaéiz)ﬂ 1gaoge W%MJ%rgmétg%ﬁth7

e&%egkﬁ HexgnéVeéﬁyﬁ acetate=10/1—->1/3) to give the title

compound as a colorless oil (yield: 203.6 mg, 71%).

'"H-NMR (CDC13)8:1.18(3H,s), 1.33(3H,s), 1.39(3H,d,J=6.2Hz),

1.98(1H,d,J=5.8Hz), 3.82(1H,t,J=5.8Hz), 3.96-4.09(1H,m),

7.11(1H,dd,J=8.5,2.1Hz), 7.85(1H,d,J=8.5Hz), 7.91(1H,d,J=2.1Hz).

Example 51

2-chloro-4-[ (2S5, 3R)-2~-ethyl-3-hydroxy-5-oxopyrrolidin-1-

yllbenzonitrile

Cl
CN
To a solution of 4-[(2S,3R)-3-(tert-
butyldimethylsilyloxy)-2-ethyl-5-oxopyrrolidin-1-yl}-2-
chlorobenzonitrile (366 mg) in tetrahydrofuran (5 mL)-methanol
(5 mL) was added 6 mol/L hydrochloric acid (5 mL), and the

186



7.92(IHdd, J=8.7,2.1Hz) , 8 .25 (IH d ,J=2 .|1Hz)
. np: 106- 110C. Exanpl e 49 2-chl oro-4- [(4S, 5S) -3,

W(:Bz(li)'ﬂzﬁ)zdz&aoro 4- hydr oxy 5- net hyl - 2- oxopyrrol i dPCTF/IR2908/064500
zonitril Toas | ution,_ of 4 S)
T%g£ ﬁqawgs4sF% %é% |5 néte§p rature for 18 hr. Saturated

shipdainy @oéihlyldhjbdzyodﬁerﬁwomﬂtéohhgl Addedn® hE3rBHYtion
in DM (3.5 nmL) were added zinc cganl de (12 ) and

Bt s 2pAr FRASRIF pHSS priisn et par %nvmﬁf( ®thy3sapgrate. The
&nd-ddie B X bl 84 WokesS Ll REAL HO0RCS SO dhiiltareVahar

was added to the reaction m xture; he m xture was

5 exteeadirededi thdet mgdwrset gpiressithe. eﬂmamemedwiaedpurlfied
over. .anhyd esi_um ulfat and. co nt r at
B o e D e TR e ot B R W R vt
a?ééﬂa%é—Q@/lcﬁlW t%h gq%t egtaphyrd %dﬁ@;‘&hnﬁeééngl &MY 1ess

acet at e=30/1 - 98| ve the title conpound as a
it | @delds| 2%1( md %3 -ny, 90% . 1H NMVR (CDd 3)d

mktghothdts doPyR g PP lun 8 108121 S0 B M) sgq
10 U5 (1H,m2,. LERY (18 7or7s¢ ,( I2H55d 18,8, T+ . , 17 281& Y¢ 1 H,
g, 401%%8%%’318 5} h&E@ éégp@ir)?g%%(oﬁzﬂxy?}?’Z’z

4t4ro flsyen onet by | Wzﬂ@ tr, ol efi9) a sodditi0R O=6.4nz),
(4R, 5S) -4- tert butyl di met hyl SI Iyl oxy) - 3, 3
£2% () y Hy £ - QH@)xopyrroI idin-1-yl] -2-

Iﬁtrlqulig:b%ret hyl ) benzonitrile (391.7 ng) in
Rty uran (12 inL) -methanol (12 ni) was added 6

15 Elstﬂm;ﬂ&y‘adrochl oric acid (12 niL) , and the m xture was
erature for 4 hr. Water was_added

F IR or Bt P Aot S thd SRR ST TR VB act o

oxopyrrolidin-1-yl]lbenzonitrile

Cl
CN

A solution of diisopropylamine (0.208 mL) in
20 tetrahydrofuran (8 mL) was cooled‘to ~-78°C, n-butyllithium-hexane
solution (0.885 mL, 1.6 mol/L) was added dropwise, and the
mixture was stirred for 1 hr. A solution of 2-chloro-4-
[ (25, 3R) -2-ethyl-3-hydroxy-5-oxopyrrolidin-1-yl]lbenzonitrile
(145.5 mg) in tetrahydrofuran (2 mL) was added dropwise and the
25 mixture was stirred at -78°C for 1 hr. A solution of iodomethane
(0.176 mL) in tetrahydrofuran (2 mL) was added dropwise at -78°C,
and the mixture was stirred at -78°C for 30 min and at 0°C for 30
min. Water was added to the reaction mixture, and the mixture

was extracted with ethyl acetate. The extract was dried over
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with ethyl acetate. The extract was dried over
anhydr ous magnesi um sul fate and concentrated under

wme@u/omwr essure. The residue was purified b BCEHIR20¢064500

hr omat o h el.uent : hexane/ et hyl
SRR RRpRE SR UBRNE BR800 een e AR Sk redyced
A s¥iiress The fysduk wa%Spﬁrﬂglealﬂﬁ s ilIH-d¥Vge@DEL 1 8mn d
1. 18 (3H, s ) f 1.33(3H,s), 1 .39 (3H,d, J=6. 2Hz)
chrpmggooparhy J sl gpt): hezanggethyl acetmB=59i>1/3P to give
tk%G tﬁtl@gc()fnﬂ)uﬁ@i)as clal(;&lti%lggdéciﬁté (23/1@_@ 525%%?'6 37%)
1& NMR{CDCD;@-’ 90(281: 3R .5Hz), 1.39(3H, d J 7.4Hz), 1.48-

hg%f‘hfl 23’@@0?3’%? ﬁ(f@yr ol '50{%?{, Whl, P?ﬁ%)o,nii.rgg—%.m (1H,m),

z(tssar—t3bl9t9xlzeh e hyl &l (1, ey p=8.5,2.0Hz), 7.67(1H,d,J=8.5Hz),
-2- et 5- ox0 yrrolldln [-yl] “2-"chl'orobenzonitrile
7(%1%)1 Jn2t@ Zhhydrofuran (5 mL) -nmethanol (5 nl)
fﬁ%%Z%d 8do6 mol /L hydrochloric acid (5 ni) , and

emxture was stirred at roomtenperature for 18 hr.
ESamprlat 63 aqueous sodlun1hydrogen carbonat e was added

o.the r d the m xture was xtrac ed
e T AR PR SR PR S
ﬁmmﬁg&@ugtgag@e3|un1su|fate and concentrated under
reduced pressure. The residue was purlfled by silica
gel colaam chromat ography (el uent :hexane/ et hyl
acefate=10/1-"1/3) to give the title conmpound as a
colprlgss solid (yield: 221.2 ng, 87% . 1H NMR(CDC 3)
"""" 5Hz) , 1.41-1.59 (IH m), 1.69-
1.85(IH m, 1 .97 (IH brs) , 2 .55 (IH dd, J=18 .0 ,
3.01(IH,dd,J=18.0,5.9FE), 4.08 (IH dd, J=9.
) , 4.32- 4.40(I1H m, 7.59(IH, dd,
= l1Hz) , 7 .66 (IH d ,J=8 .7Hz) , 7.91(IH,d,
J=2.THz) ©
CN

To a solution of 4-[(25,38)-3-(tert-
butyldimethylsilyloxy)-2-ethyl-5-oxopyrrolidin-1-yl]-2-
chlorobenzonitrile (550 mg) in tetrahydrofuran (3 mL)-methanol
(3 mL) was added 6 mol/L hydrochloric acid (4 mL), and the
mixture was stirred at room temperature for 72 hr. Saturated
aqueous sodium hydrogen carbonate was added to the reaction
mixture, and the mixture was extracted with ethyl acetate. The
extract was dried over anhydrous magnesium sulfate and
concentrated under reduced pressure. The residue was purified
by silica gel column chromatography (eluent:hexane/ethyl
acetate=10/1->1/3) to give the title compound as a colorless
solid (yield: 93.3 mg, 24%).

'H-NMR (CDC13)8:1.02 (3H,t,J=7.3Hz), 1.69-1.82(3H,m),
2.67(1H,dd,J=16.8,3.9Hz), 2.85(1H,dd,J=16.8,6.9Hz), 4.06-
4.18(1H,m), 4.62-4.73(1H,m), 7.40(1H,d,J=8.5Hz), 7.59-7.72(2H,m).
mp:138-140°C.
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np: 118-120C. Exanple 52 2-chloro-4- [(2S, 3R 4R
- 2- et hyl - 3- hydr oxy- 4- net hyl -

wWo@ppee2ad i di n-1 -yl ] benzonitrile A solution ofPCT/JP2008/064500
%iis prggyl amne (0.208 nmL) in tetrahydrofuran (8 ni)

d to -78C, n-butyllithium hexane sol ution
A-B88%ort-[ 128, muj——)et\fﬂ@& adagar@lx is@pydRd1t8en-1-y1]-3-
m xture vvas stirred for ution of
metdyleepzenifybs: 3R)

- 2-et hyl - 3- hydr oxy-5-oxopyrrolidin-I-yl]benzonitrile

(145.5 %) in tetrahydrofuran (2 nL) was added
dropwitse and the m xture was stirred at -78C for 1 hr.
ol upi.on of iodonmethane (0.176 nl) in
et ra ydrpfuran (2 nL) was added dropw se at -78C, and
the m xtutre was stirred at -78C for 30 mn and at 00C
n. Water was added to the reaction m xture,

g m xture was extracted with ethyl acetate. The
et >~was dried overanhydrous magnesi um sul fate and
concentrated under reduced pressure. The residue was
puri fNed by silica gel colum chromatography (el uent:
hexane/ et h acetate=50/1- "1/3)_.to give the title

conpodfd3a OéuEb?’brcPfes‘}s %(8IS|'§R(y?ef56rt57 0 ny, 37%.

Q =7 114539 . 3
Wﬁé%%ﬁy&x 42%%@18% FHOX%f oBbiR g5 {1~ Ghreror3

gethylbgsz@mLtrxﬂe\KﬁbO 5@@)1n Qetgﬁhyﬁrqfnr@nH(Zﬁqu —methanol

(%é)??r%? ggézglca&%j %rq‘lﬁl% %yd\éaglqur?_flcs ac\S}dZ%&ptgsﬁE ’ and the

rr[mctlﬁ@ 428Gt fxeapler Ydodr tbhpéf)atélure[ (f2>$ 18Shr. Saturated
et hyl - S- hy droa/ S-oxopyrrolidin-ly benzonitrile To
%gqﬁﬂugtﬁeﬁlQﬁ QN qqgg§ cgg?ongte was a ded to the reaction

ib@rtrBut ¥hal iRt W &idnd @4%) extracted with ethyl acetate. The

extract was dried over anhydrous magnesium sulfate and

concentrated under reduced pressure. The residue was purified
by silica gel column chromatography (eluent:hexane/ethyl
acetate=10/1->1/9) to give the title compound as a colorless
solid (yield: 227.1 mg, 49%). _

'H-NMR (CDC13)8:0.91 (3H,t,J=7.4Hz), 1.33-1.50(1H,m), 1.51-
1.68(1H,m), 2.31(3H,s), 2.44-2.55(1H,m),
2.50(1H,dd,J=17.6,2.4Hz), 2.94(1H,dd,J=17.6,6.2Hz), 3.69-
3.82(1H,m), 4.31-4.41(1H,m), 7.18(1H,d,J=8.3Hz),
7.56(1H,d,J=8.3Hz).

mp:153-155°C.

Example 55
2-chloro-4-[(2S,3S,4S8)~-2-ethyl-3-hydroxy-4-methyl-5-

oxopyrrolidin-1l-yl]lbenzonitrile
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-2-ethyl -5-oxopyrrolidin-l-yl] -2- chlorobenzonitrile
(550 ng) in tetrahydrofuran (3 nlL) -nethanol (3 nl)

wewazined 6 nol /L hydrochloric acid (4 L) , BCTIR2068/064500

m xture was stirred at roomtenperature for 72 hr.
urat@d aqueous sodi um hydrogen carbonate was added
to , reaction mxture, and the m xture was extracted
,,,,,, acetate. The extract was dried over

Qnh ou§\nagne5|un1sulfate and concentrated under

reduged pressure. The residue was purified by silica
gel um chr omat ogr aphy (el uent: hexane/ et hyl
ac 8=10/1->1/3) to give the title conpound as a

col~- ss.,solid (yield: 93.3 ng, 24%. 1H NWVR (CDC 3)d
t, J=7.3Hz) , 1 .69-1.82 (3H m , 2.67 (IH
dd, GM16.8,3.9Hz) , 2 .85 (IH, dd, J=16. 8 . 6 .9H)
4.06- 4.18(1H M, 4.62-4.73(IHm, 7 .40 (IH d ,bJ=8
.5Hz) To 2 sgbuvlorvpf( .@Hlﬁpproﬁﬁl%q4@b@a%9 elsq
R _ _
ééf%%hﬁﬁ? guﬁé g;y g%gpﬁgg% %ﬁ?ﬁw{%ﬁ:ﬁ ngylllthlum hexane
smhlwbhero@omz rmial,e 1T@ moisatuta@n—m%é« thé2®ix8Be wds stirred

j&ge Eutyldlneth¥lsab |8§| y?TlOEPd%1%F%U§S _2-ethyl-3-
M&&bbgﬂéfé@wﬁdﬁdﬁ%@ wjbéﬂzéﬂﬂﬁmédr ebupgn {<£0 n)

-nmet hanol (10 nlL) was added 6 nol/L hy drochlorlc acid
t(emamy)irofamlnt Hﬁq)xwaﬁeadé%dsdml?‘f@cﬁ%t fBenmixture was
erat e Sat ur a ueo
AP EHeRt o bondPe dheHace I RE Fodl 0 Tk tifee added

o&la;@wtlhé At Xt I8¢, Wasd exhd &@i)@:d,u:\&d msebhykr@@eétatoec 82 2 hr.
extract was dried over anhydr ous magnesi um sul fate and

ASGdeneFafedl uife iy e a8 eA9PF@sSERRY L SPhd O EBP dERaGlelon

nﬁ%&b&bedwgﬂe§'&ééxéda%6 CohdMPh& hi ormiOLARNYx £ UG with
hexané/ et hyl

ethyl acetate. The extract was dried over anhydrous magnesium
sulfate and concentrated under reduced pressure. The residue
was purified by silica gel column chromatography (eluent:
hexane/ethyl acetate=50/1—-1/3) to give the title compound as a
colorless solid (yield: 10.8 mg, 13%).

'H-NMR (CDC15)8:1.00(3H, t,J=7.5Hz), 1.30(3H,d,J=7.2Hz), 1.60-
1.80(1H,m), 1.80-1.99(1H,m), 2.34(1lH,brs), 2.65-2.81(1H,m),
4.08-4.31(2H,m), 7.54(1H,d,J=8.5Hz), 7.65(1H,d,J=8.5Hz),
7.86(1H,s).

mp:121-125°C.

Example 56
4-[(2S,3R)-2-ethyl-3-hydroxy-5-oxopyrrolidin-1-yl]-2-

(trifluoromethyl)benzonitrile
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acetate=10/1- >1/9) to give the title conpound as a
colorless solid (yield: 227.1 ng, 49% . 1H NVR(CDC 3)

WO 20409020834 4Hz) , 1 .33-1 .50 (IH, m), 1.51- PCT/JP2008/064500

1.68(IH M, 2.31(3H,s), 2 .44-2. 55 (IH m),

DR, J=17. 6, 2. 4Hz), 2 .94 (IH, dd, J=17 .6 , 6

3.69- 3.82(IH M, 4.31-4.41 (IH, m), 7 .18

.J=8 .3Hz) , 7.56(1Hd, J=8.3Hz) . np:153-155C
2-chloro-4- [(2S, 3S, 4S5)

- hydr oxy- 4- net hyl - 5- oxopyrrolidin-1-yl]
'triIeTo a solution of diisopropylamne (0.111
tetrahydrofuran (5 nlL) was added dropw se
i um hexane solution (0.472 nm., 1.6 nol/L)

e m xture was stirred for 1 hr, and a

squ?Noanf 2-chloro-4- [(2S, 3S) -2- ethyl

hydro&y 5-oxopyrrolidin-I-yl]benzonitrile (80 ng) in

t et r afpdPofatBhiPB Xl )4-WdgSadBed3diepriise. The m xture
(35 N 6-49,,190, L)

R A A e P s e i e

@tuﬁdadrameﬂﬂﬁlthandnmrlAee(1cB%q;djﬁox&m&ahyﬁrmﬂsran (30

s rHlaeaneah (he it SEcht AL e HAR ORI acid (15 mL),

B tcakeni Ah8r&Xhd A&t Maeddbt eo QY ferdPEL@ES for 18 hr.
magnesi um sul fate and concentrated under reduced

Sategaterd. aqnecyesifliemaydpagen i eirinnadid Weg gefled to the
| . .
A BB RP O AR S0 e NP NSl it e

auatartkessTheol eéxit fakte lwdis ﬁ@lSdn@veﬂjﬁﬁhydﬁduNNRaQﬁﬁﬁiﬁﬁlbulfate

1. 00 3Ht 1 .30 (3H,

A GoRE bt R ey e TS RuGe BT, 3Eh(e| ReBiaye vas
pd%ifae§1b§|§hﬂica gel column chromatography
(eluent:hexane/ethyl acetate=6/1—->1/9) to give the title
compound as a colorless solid (yield: 507.3 mg, 53%).
'H-NMR (CDC13)8:1.00(3H,t,J=7.5Hz), 1.41-1.59(1H,m), 1.69-
1.85(1H,m), 1.97(1H,brs), 2.55(1H,dd,J=18.0,1.2Hz),
3.01(1H,dd,J=18.0,5.9Hz), 4.08(1H,dd,J=9.3,3.0Hz), 4.32-
4.40(1H,m), 7.59(1H,dd,J=8.7,2.1Hz), 7.66(1H,d,J=8.7Hz),
7.91(1H,d,J=2.1Hz).

mp:116-118°C.

Example 57

4-[(2S5,3R) -2-ethyl-3-hydroxy-5-oxopyrrolidin-1-yl]-2-

methoxybenzonitrile

CN
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4.08-4.31(2H m, 7 .54 (IH, d ,J=8 .5Hz) , 7 .65 (IH,
d,J=8 .5Hz) , 7.86(IH s). np:121-125C. Exanple 56 4-
WO L% 02@BR) - 2- et hyl - 3- hydr oxy- 5- oxopyrrol i di n-PETIR20082064500

trifluoronethyl) benzonitrilelo,a solution of 4-
(o5, har T Y dn G T Ry P2 S5 )
bukyadiykt by DX 0Dy 6:6))i-Gi-ethyY -b-oopfhrdifilddaranet hyp)
benzonitrile (1,32 ) in tetrah dFFofuran (30 )
meétfwaibréﬁn(i%lﬁﬂl%(gl -Addgd snnbefratydraemesr (80 gkt irethanol
§1]55 mm')) wasaggdé@eG 'ﬁ]o)it/lir %P/\ﬁ@gcﬁiéf{ce%ﬁtd r(‘ig_”}nH , and the
enperature for 18 hr. Saturated aqgueous sodi u
nhiyduggenas as bomagd® atasocaddedmperd hera dant il8nhmi xt Seyrated

and the m, xture s extracted with ethyl, acetate. The.
erl: SRS SRy BRRGOr b AR R LA S AP aF P
néxtees! r ah@de b derx thia@UGed BLKESSHF&d wht® keByUUSC¥BSte. The
purified by silica gel colum chromatography (el uent

eiarghelaf hgried Qvfre 2ghydroys gpagregjiufe supéatet fed

RGPS o8 PR GRS g g0 2 e i
oy 5ilic69gel. 8a(unt rmdhrohat8dréph, b¥lsjent:Rexbbeféthyl

dd, J=18 .0 ,1.2Hz) , 3.01(IHdd, J=18.0,5.9Hz) , 4.08
AaAtaT>/ §=9/ 13 tozgivephe Witde cemmoupg a§,a colorless

s613%( (i ddg: J588 .3 meg 7BEEF) ., 7 .66 (1H d,J=8 .7H)
, 7.91(IH d, J=2.1H np: 116- 118C. Exanpl e 57 4-

"HESSR (FRYL) B: @t 991 3HB-thyeT0%§i25, oX oyl (@Hpm) , yL} 702-
1??2??%{35%?2%1{ {]Jﬂy 'gdl-l;l%iﬁ d%}%% |95 01t ad, (2%s . 8N . 35,

3. 214t Hy B h3ex®py, 6 .@Hzdi,n3l. 9y I(BH; 2y, 4.08(1H,dd,J=9.3,2.8Hz),
4.30-4.39(1H,m), 6.87(1H,dd,J=8.5,2.1Hz), 7.53(1H,d,J=8.5Hz),
7.76(1H,d,J=2.1Hz)

mp:138-141°C.

Example 58
2-chloro-4-[(2S,3S)-2-ethyl-3-hydroxy-5-oxopyrrolidin-1-yl]-3-

methylbenzonitrile

OH

CN

To a solution of 4-[(2S,3S)-3-{(tert-
butyldimethylsilyloxy)-2-ethyl-5-oxopyrrolidin-1-yl]-2-chloro-3-
methylbenzonitrile (134.5 mg) in tetrahydrofuran (10 mL)-
methanol (5 mL) was added 6 mol/L hydrochloric acid (5 mL), and
the mixture was stirred at room temperature for 18 hr.

Saturated aqueous sodium hydrogen carbonate was added to the
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met hoxybenzonitrile (1.04 g ) in tetrahydrofuran (30
nm.) -ethanol (15 nlL) was added 6 raol/L hydrochloric
w@eiod/otR34 m) , and the m xture was stirred atPECDHR008/064500

t ture, for 18 hr. Saturated dj
SR E R PR DS BeRHOFS VRS TRSATaN MkP pEnYL
aautdthe nrkeusetvas: ey agtied Biréh gilydracetabfesThe sulfate

extract was dried over anhydrous magnesi um sul fate and
FTh CORCeat At e derdge deEEgepr BEREPeLe Thel e degidugaeas

i fi.ed i ] | h | uent
By s L Lo B o Pt B F O EB AP (e
conjeoitn Ei;gmg/ﬁﬂiaﬁg gﬂﬁ:aiekgdé 1?1@4@: tBZEésjeL I’Tﬂ%e 7t€;i§|}©£fe
1H NVR - 0, Lt J=7. , -1 ,
?ﬁ")p,o“i‘.(%é? 3 EHIHSHS 5?&6?( |(¥|}%,f%):46.‘%ﬁz)“}g'2 6?6%- (1H,
%dNMdgéﬁcb%t .98, v, inqqlm%',", 19819 9 =513 1Gs, Gy OHZ) 55—

Hs), 4 | d” J=9! 3772 .8Hz

3. 94 : .08(bH,d, 2 ,
L 30, 3¢ | 1 g (1 by ,( BH32d8H, bes) /. 2. 58 (1Hpd) J=17. 4Hz) ,

GhHy4d 1978, . . k. £6( =2.1 _
S S VB B 5 B S e by s,
6.2%{7Th L7« BHhy )y Oky566¢-16% dpyEBoBid) n-1 -yl ] - 3-
nmet hyl benzonitrile To a solution of 4- [(2S,3S) -3-
H(H‘éﬂ%ﬁ&f‘ﬁ%h’ met hyl si | yl oxy)
E Ryk95- oxopyrrolidin-1-yl] -2-chloro-3-
nmet hyl benzonitrile (134.5 ng) in tetrahydrofuran (10
41 (ZS, ged hanethys-Inhydresyaddesosy wun Yidimydrodht-ari c

.f%ng Bhgt?¥§gghﬁ4ﬁaiq%§§gre was stirred at room

enperature ur at ed aqueous sodi um

hydr ogegy car bonat e was added to thereaction m xture,

and the m xture was extracted with ethyl acetate. The

extract was dried over anhydrous magnesi um sul fate and
ﬁ ‘ra{ed under reduced pressure. The residue was

F
F
CN F

To a solution of 4-[(2S,3S)-3-(tert-
butyldimethylsilyloxy)-2-ethyl-5-oxopyrrolidin-1-yl]-2-
(trifluoromethyl)benzonitrile (7.76 g) in tetrahydrofuran (60
mL) -ethanol (30 mL) was added 6 mol/L hydrochloric acid (60 mL),
and the mixture was stirred at room temperature for 18 hr.
Saturated aqueous sodium hydrogen carbonate was added to the

‘reaction mixture, and the mixture was extracted with ethyl
acetate. The extract was dried over anhydrous magnesium sulfate
and concentrated under reduced pressure. The residue was
purified by silica gel column chromatography
(eluent:hexane/ethyl acetate=50/1—1/4), and the obtained solid
was recrystallized from ethyl acetate/hexane to give the title

compound as a colorless solid (yield: 2.36 g, 42%).
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purified by silica gel colum chromatography

(el uent: hexane/ et hyl acetate=10/1-"1/4) to give the
\Nohmm@mnmhpound as a colorless solid (yield GECRIIR2G08/064500

3)d : 94 (3H =7, 4Hz)

S CBEGN 1 (R i 570 bt T BB W br s) | 2

z 372) (131Hdar 39=17 gZ 4 Sﬁiz(l H,2 d7(38) da, ). 4, 5262‘36' H4335—

4(|2l4(1#v 649§674 17ﬁ Jﬁ ﬁ‘)) 7- 7§§51Pé'|¢qi u)th -$=8 - 18p))

C I 2

—{T%Sé(?ﬁ I -'g-cﬁyg%og}; @8%3%%9% ?d}ﬁgl “yl] -2-

5 Mﬁnmlﬂkumemnﬁthyl) benzonitrile OH To a solution of 4-

2S, 3?% - (tertbutyl di nethylsilyl oxy)
é%é“@% -2 i

5-oxopyrrolidin-1-yl] (trifluoromethyl)
4b€WQ@UBErMB? £ ety 10-3-Hi rbﬁ?ﬁ@hﬁ@ﬂﬂylﬂ5¥6xﬁégrﬂblldln 1-y1]-

-ethanol (30 nL) was ad nol /L hydrochloric acid

%rd@rﬁﬁﬂuoram@thYﬂﬁhﬁnaqmﬁérmég stirred at room

tenperahHre for 18 hr. Saturated aqueous sodi um

hyNr ogen car bonate was added to the reaction m xture,

and/The mixture was extracted with ethyl acetate. The
racp.was dried over anhydrous nagnesi um sul fate and

Toncentrated under reduced pressure. The residue was

puriflied by silica gel columm chromat ography

. hexane/ et hyl acetate=50/1- "1/4) , and the

@d solid was recrystallized from et hyl

) Bne to give the title conpound as a
colornless|splid (yield: 2.36 g, 42%.1H NVR(CDC 3)
rL OCM ,J=I .5Hz) , 1.70-1.86 (3H,m y 2. 70(IH dd,
J=17. 4 4. Okhi 2 .87 (IH dd, J=17. .

10 4 15- T 34SpipLiem)oL %%@PIOPS{L?IPFH (0. 7603781L@| i dd,

t&ﬁ%ah?drgfufﬁg) 8 mL) was added dropwise n-butyllithium-hexane

solution (2.56 mL, 1.6 mol/L) at -78°C, the mixture was stirred
for 1 hr, and a solution of 4-[(2S,3S)-2-ethyl-3-hydroxy-5-
oxopyrrolidin-1-yl]-2-(trifluoromethyl)benzonitrile (490 mg) in
15 tetrahydrofuran (6 mL) was added dropwise. The mixture was
stirred at -78°C for 30 min, iodomethane (0.510 mL) was added
dropwise at -78°C, and the mixture was stirred at 0°C for 1 hr.
Agueous ammonium chloride solution was added to the reaction
mixture, and the mixture was extracted with ethyl acetate. The
20 extract was dried over anhydrous magnesium sulfate and
concentrated under reduced pressure. The residue was purified
.by silica gel column chromatography (eluent: hexane/ethyl
acetate=30/1—1/4) and further purified by basic silica gel
chromatography (eluent: hexane/ethyl acetate=30/1->1/4) to give
25 the title compound as a colorless solid (yield: 66.5 mg, 13%).
'"H-NMR (CDC13)8:1.01 (3H,t,J=7.5Hz), 1.32(3H,d,J=7.2Hz), 1.64-
1.81(1H,m), 1.83-2.00(2H,m), 2.62-2.82(1H,m), 4.19-4.37(2H,m),
7.82(1H,d,J=8.5Hz), 7.89(1H,dd,J=8.5,2.1Hz), 8.09(1H,d,J=2.1Hz).
mp:113-119°C. |
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7 .85 (IH, d ,J=8.5Hz) , 7 .86 (IH d,6J=2 .1He)
mp: 1 11-112C. Exanple 60 4- [(2S, 3S, 4S) -

WO 200092028+ hydr oxy”- met hyl - S- oxopyrrol i di n- 1 -yl PCRIP2008/064500

triflug onmet hyl ) benzonitrile To a solution of

SR %yl am ne (0.603 nL) in tetrahydrofuran (8 ni)

vl 230 depl4 §ly opvé 1368, 1n- Pk Mirbi i Al L e xate- oxebyt FeNidin-1-y1] -

(2.56 m, 1.6 nol/L) at -78C, the mi xture was stirred

F@ethogybengRP R Bdiduti on of 4- [(2S, 39)

- 2-ethyl - 3- hydroxy-5- oxopyrrolidin-1-yl] -2-

onet hyl ) benzonitrile (490 ng) in

\vdrofuran (6 nmL) was added dropw se. The m xture

-ryed at -78C for 30 mn, iodonethane (0.510 nl)
dropwi se at -78C, and the m xture was

at 0OC for 1 hr. Aqueous ammoni um chl ori de

solt'gn vas added to the reaction m xture, and the

¢ was extracted with ethyl acetate. The extract

wasdri e@) over anhydrous magnesi um sul fate and

concentrdted under reduced pressure. The residue was

puri ¥¥ed by silica gel colum chromatography (el uent:

hexang/ et hyl - acetate=30/1- "1/4) and further rified

by bagPeaobpH SR IS AR RPEaP bR oo ny 5h

thexanebebhytaRCed alif=30k! aakiéd) atehwisee ntBaty i €hium-hexane

conmpound as a colorless solid (yield: 66.5 ng, 13%.

sbHuNVen ( CDQ 8)mL,: |1.. OMo(l3H) t at J=T8%Bkizrhe MiBure was stirred

{gpgnd Tand Psentifh o, B U Moy o rfa O AN Dy 2
oxbpYrobiz)din71-89 (A-MettdxyBeBzormi t 2 1d H2D6.. 58mgP%n

(I1H d, J=2. IFE? . np:113-119C. Exanpl e 61 4-  (2S,
§9§ra ¥ rofuran (6 mL) was added dropwise. The mixture was

éﬁ%t%%ﬁygt3;h§%{gé¥f?Onﬁigylié&dﬁgﬂﬂﬁﬁﬁokbgbﬁhlﬁiﬁ]was added
2- et hoxybenzonitrile
dropwise at -78°C, and the mixture was stirred at 0°C for 1 hr.

Aqueous ammonium chloride solution was added to the reaction
mixture, and the mixture was extracted with ethyl acetate. The
extract was dried over anhydrous magnesium sulfate and
concentrated under reduced pressure. The residue was purified
by silica gel column chromatography (eluent: hexane/ethyl
acetate=30/1->1/4) to give the title compound as a colorless
solid (yield: 108.8 mg, 50%).

'H-NMR (CDC13)8:1.00 (3H,t, J=7.5Hz), 1.31(3H,d,J=7.2Hz), 1.62-

1.82(1H,m), 1.81-2.00(1H,m), 1.91(1H,d,J=5.1Hz), 2.65-2.79(1H,m),

3.93(3H,s), 4.15-4.33(2H,m), 6.84(1H,dd,J=8.5,1.9Hz),
7.53(1H,d,J=8.5Hz), 7.72(1H,d,J=1.9Hz).

mp: 78-81°C.

Example 62
2-chloro-4-[(2S,3S) -3-hydroxy-2, 3-dimethyl-5-oxopyrrolidin-1-
yl]-3-methylbenzonitrile
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To a solution of diisopropylamne (0.291 nlL) in

tetrahydrofuran (8 nL) was added dropw se
wo20000%02B4 t hi um hexane solution (1.24 ni, 1.6 PGI/AR208AI64500

-78C, the mxture was stirred for 1 hr, and a sol ution

of 4-\[QS, 3S) -2-ethyl-3-hydroxy-5-
0X0 olidin-1-yl] -2-nmethoxybenzonitrile (206.5 ng)
[ etd.ahydrofuran (6 nL) was added dropw se. The

mxtgre was stirred at -78C for 30 mn, iodonethane

t) was added dropwi se at -78C, and the m xture
rred at OC for 1 hr. Aqueous ammoni um chl ori de
sol'wt j € s added to the reaction m xture, and the

' re was extracted with ethyl acetate. The extract
Iy i ed over anhydrous magnesi um sul fate and
concéntrated under reduced pressure. The residue was

purified by silica gel colum chromatography (el uent
hexanéy @loﬂwtl%e@%t%ﬂ@qm 41igyot 3me t?’fevltheémo:ntlrtélle (1.29

T g Bl ST %S%-ﬁ%égh%éi%%h%%%% 3, 3308 mo)

4,5=PisAHiphenl G sphisd) Ho, 8) dide 8y P Henkd, 843 1mg 1

(1H w1 93(3H, s
"iFlfS(d&b§§€§#ﬂ’ing%cet8’ﬁlegPHpaaiad%]mg 17 7 9‘95') and%%%lum
ddrBortel ¥8. BbiZg) 1in/ 1., 4246 bkand g'ﬂﬂJ Qﬁ#@ tightly sealed, and
np: 78- 81C. Exanple 62 '2-chl or o- 4 [(2 3S)

I8 micdtoxy- Ras 3stdimechylt- 52030 por & indti nsligg]microwave reactor.

l: hen | eA | -
5 TR R AR g, TEAEEER, g Sigige) seppgand che

EﬁDtratehydsoxynéenﬁfaﬁemeuhmbpyrédm¢éﬂrpﬁésymae(somhégjesidue

, 4 ,5-his (di phenyl phosphino) -9, 9-dinethyl xant hene

"(a’os4§’u|ﬁj)fledt Py sSdidse mey FBéH@%c%?’é?f@tQﬂlﬁéﬂ%ﬂ’a dedhery: ethyl
ca t xane

a((cgle7t @%ggﬂfﬁﬁél y%‘; éaFQ%?@a%dl(l]C Bl L1lBnt: e

acetate/hexane=30—>80%), and the obtained solid was

recrystallized from ethyl acetate/hexane to'give the title
compound as colorless crystals (yield: 603 mg, 56%).

'H-NMR (CDC13)8:1.05(3H,d, J=6.6Hz), 1.52(3H,s), 1.68(1H,brs),
2.33(3H,s), 2.67(2H,s), 3.98(1H,brs), 7.00-7.18(1H,m),
7.57(1H,d,J=8.3Hz).

mp:164-171°C.

Example 63

4-1(2S,3S)-3-hydroxy-2, 3-dimethyl-5-oxopyrrolidin-1-yl]-2-

(trifluorcomethyl)benzonitrile
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the m xture was stirred at 1200C for 3 hr using
m crowave reactor. The reaction m xture was filtered
wo booog23si lica gel, and the filtrate vvas C ONCRCIT/IRAE8H64500

i1 o4 g8 ot BRESEnT GritofeaBRy Y D) B My (B8 na),

mseﬁa;t)eﬂhﬁydﬁ6x§3-04 5—7c(i%eth§$p9r§daii&ﬁq—@@|orﬁ| Usob: mg), 4,5-
et h(y acet at e/ hexane 30-"80% and the obtained solid

Riss(dipeepe B PsRIENg )y o%9efiwﬁtkax3e>saentéym RS 6t BIYr ve
| I 0]
ttﬁ% ‘d'lb'eﬁz(j%gl_aé’ﬁé@cNNR éé[%neg dq Bﬁ%%ﬁ%f_(f ya (514(8y5n%é|_|2518 Besium
mn@@@aeesx;t 35, @)8, (Artd tms)the 92188 (IB4redr;, aB. GR( Bkasple 362, the

o B ofe 88 dE Lo LU e, 08 g

52%3)hydr oxy-2, 3-di nethyl-5-oxopyrrolidin-l-yl] -2-
(tr| fluoronethyl) benzonitril eUsing 4-iodo-2-
ﬁrNMRKQler}éthyB b&hzbni=tor.icHe) ( 9585 4tPH,,s), 1.93(1H,s),

448,68, adoby 1B 4.5t byboys A0 3098, 65006 o),

‘bhenyl ' phés
-7 (e, Hell Tadit heheOH286 7rr§)5 1Htdj3=8.7Hz), 7.92(1H,d,J=1.9Hz).

di.henzyli de cet one aIIad| um( O (148 ng) and
“lg,p %?}Frrz%gcg {%g:?ﬁ;i 652 e’? €X3fiKd -i n the same manner as
Axdampianghe 62, the title corrpound was obt ai ned as

col orl ess c stals ield: 508 nmg, 52% . 1H NVR(CDC
43)[d2813§0)(13 ei@ydlmeshy%%@sopmr@@@ﬁms} ryl]-2-

2 .82 (IH d ,J=17 .2Hz) , 4 .14
"fﬁtﬁ%&gﬁe %Hl%’ﬁz])z&% 78 (IH( dd, J=8.7,1. 9Hz§ , 7 .85
(1H, J=8 .7Hz) , 7 .92 (IH d ,J=I. 9Hz)

np: 1 40*137C (ethyl acetate/hexane) . Exanple 64 4-
[ ( 3S) - 3-hydroxy- 2,
8 t'hyl-5-oxopyrro| idi n-1-yl] -2-

Using 4-bromo-2-methoxybenzonitrile (684 mg), (4S,5S)-4-
hydroxy-4, 5-dimethylpyrrolidin-2-one (500 mg), 4,5-
bis(diphenylphosphino)—9,9—dimethylxanthene (286 mg),
tris(dibenzylideneacetone)dipalladium(0) (148 mg) and cesium
carbonate (1.55 g), and in the same manner as in Example 62, the
title compound was obtained as a colorless amorphous solid
(yield: 410 mg, 48%).

'H-NMR (CDC13)8:1.27 (3H,d, J=6.4Hz), 1.52(3H,s), 1.97(1H,s),
2.63(1H4,d,Jd=17.0Hz), 2.79(1H,d,J=17.0Hz), 3.93(3H,s),
4.08(1H,q,J=6.4Hz), 6.82(1H,dd,J=8.5,1.9Hz), 7.42(1H,d,J=1.9Hz),
7.54(1H,d,J=8.5Hz).

LCMS (m/z) : 261 (M+H) *.

Example 65
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met hoxybenzonitril e Using
4- br ono- 2- met hoxybenzonitrile (684 ng) , (4S,5S)-4-
\N@;@meyaﬂ 5-di met hyl pyrrolidin-2-one (500 ngdCT/JRROER/064500

di hen pl i et ant hene (286, .,
PR T ATyl L RRAYt oRe) Tt RaPOROES P i1
§mg}3amét69§b¢mndﬁmﬂxylate (1.55 g ), and in the sane
manner as in Exanple 62, the title conmpound was
obtaing@ as a colorless anorphous solid (yield: 410
AS@@ IHNWR (CDA 3)6 :1.27 (3H,d,J=6. 4Hz) ,
1 2 3H, s) 1.97 (IH, s), 2.63(IH d, J=17.0Hz) , 2
079" ,J=17 .OHz) , 3.93(3H,s), 4.08 (IH ¢
) , 6 .82 (IH dd, J=8 .5, 1 .9Hz) , 7 .42
J=I. 9Hz) , 7.54 (I Hd, J=8.5Hz) . LCMS (niz)
@) + . Exanple 652-fluoro-4- [(2S, 39
_3-h droxy-2, 3-di nmethyl -5-oxopyrrolidin-Iyl]
t hyl benzonitril e Using
4- brdno- 2-f | uor o- 3- et hyl benzonitrile (484 ng) , (4S,
5S) - 4- hydr oxy-4, 5-dinmethyl pyrrolidin-2-one (350 ing)
, 4, 5Ushng 4dbxwmnﬁz1ﬁﬂm@mbkBemetﬂylﬁbnﬁdnthiﬂkamuaenﬁg),
0 ris (di_benzyl|jdeneacetone al | adj u
DS TE) B R AP BT Y T30 bGP oRand oh It
bimlgaeﬁﬂp}@&spmn@sa@pbed%etﬁyﬁéﬂﬂﬂe%ec3@99%&

obt ai hed a colorless crystals (yield 63@@ .
trHsNRRPeDEY 1 Blgnegcstane) dépasHryium (0)5 1198, By) and cesium

SR o Bt B, gl B R (T g0, o

t(iltHe ddmﬁéﬁnd]wé% dBﬁdhnedﬁpsl&Si&élééée&fyétals (yield: 376 mg,
égg?tate/hexane) . Exanpl e 66

'"H-NMR (CDC13)8:1.05(3H,d, J=6.6Hz), 1.51(3H,s), 1.81(1H,s),
2.20(3H,d,J=2.5Hz), 2.66-2.66(2H,m), 3.99(1H,q,J=6.6Hz),
6.98(1H,d,J=8.1Hz), 7.48(1H,dd,J=8.1,7.0Hz).

mp:138-141°C (ethyl acetate/hexane).

Example 66
2-chloro-4-[(2S,3S)-2-ethyl-3-hydroxy-3-methyl-5-oxopyrrolidin-

l1-yljbenzonitrile
\OH

oA I/

Cl

Using 4-bromo-2-chlorobenzonitrile (459 mg), (4S,5S8)-5-
ethyl-4-hydroxy-4-methylpyrrolidin-2-one (350 mg), 4,5-
bis (diphenylphosphino) -9, 9-dimethylxanthene (180 mg),
tris(dibenzylideneacetone)dipalladium(0) (93 mg) and cesium

carbonate (929 mg), and in the same manner as in Example 62, the
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2-chloro-4- [(2S, 39
N-et hyl - S- hydr oxy- S- net hyl - S-oxopyrrolidin- 1-yl]
Whew2/021284 i | e Usi ng 4- br onp- 2- chl or obenzoni t r i PET/RREEB/064500

0). , (4S,59)-5- : .
% -CSPFW&PéxV?i-ﬂ%‘i?ﬂ;ﬂeﬁ/rarsolcﬁo&Pﬁ-l?-sﬁn‘ér\’%‘é%)l%rg§yl,eld‘ 318 mg,
Zed-. bi s (di phenyl phosphino) -9, 9-di methyl xant hene

(180 ng) , tris (dibenzylideneacetone) dipalladiunm O
@9BMR1g0;DﬁQ¢D@b&qQJr&6déﬁbdda¢T’e7 (®2B. 411p) ,, 1lapd (BH, she 1.44-

hera 6 h nd was
%’gétﬁglﬁ as cg?or] es@L dryét gl’%'Ia g%lecﬁd? ]gP?ﬁ%rg 56% .
5 2LHAINVR, dCD3POOIHA) d 4.0.1 (84, @aruem I7Y.44x),, B.34KzH,s)
8 H s 1.44- 1.64 IH 1.66-1. 84 (IH m), 2
748 APadogb=s 17l sy 7-978bt & G0 g9 .0 PO (BH) 4051 o1z)

nSd H44dd4 6957 (ethyl %ceﬁﬁléé/heéar{’&(l H,'s), 7.65(1H,dd,
=8.7,1.9Hz) 797 (I'H d, J=8 .7Hz) , 8 .00 (IH, d

E){Jaﬂipl,egléii’) . np: 144- 146C (et hyl acet at e/ hexane)

I 7 h r
AL S oS L T S dbgyv e bW DogrppyrroLidin-
10 k= &mhmbbapznmidnﬂtﬁcl%l ng
2-chl oro- 4-i odo- 3- net hyl benzonitrile (565 ng) ,

(4S, RS)r 5- et hyl - 4- hydr oxy- 4- net hyl pyrrol i di n-2- one
(35 ? 4 ,5-bis (di phenyl phosphi no) -9,

9-di ;h xant hene (180 ng) , tris

Pdi enzyl i deneacet one) di pal I adi um( O (93 ng) and

m car bonate (929 ng) , and in the sane manner as
le 62, the title conpound was obtai ned as

3;? crystals (yield: 132 ng, 22% . 1H NMR

3)d :0. 87 (3H,dd, J=7.6Hz) , 1 .31-1. 51 (IH m
), W59 (3H s ), 1.63-1.84(IH M , 1.68(IHs),
2.3M3H,s), 2.67(2H,s), 3.77(1H's), 7.12 (IH, d

J 8.3Hz) , 7 .57 (IH d ,J=8 .3Hz) . np:156-158C
(ethyﬂjaﬂngtaPehheRQﬁ&ﬁiodo—3—methylbenzonitrile (565 mg),

(45,58) -5-ethyl-4-hydroxy-4-methylpyrrolidin-2-one (350 mg),
4,5-bis (diphenylphosphino) -9, 9-dimethylxanthene (180 mg),

15 tris(dibenzylideneacetone)dipalladium(0) (93 mg) and cesium
carbonate (929 mg), and in the same manner as in Example 62, the
title compound was obtained as colorless crystals (yield: 132 mg,
228%) .

'H-NMR (CDC13)8:0.87 (3H,dd, J=7.6Hz), 1.31-1.51(1H,m), 1.59(3H,s),

20 1.63-1.84(1H,m), 1.68(1H,s), 2.32(3H,s), 2.67(2H,s), 3.77(1H,s),
7.12(1H,d,J=8.3Hz), 7.57(1H,d,J=8.3Hz).
mp:156-158°C (ethyl acetate/hexane).

Example 68
4-[(28,3S)-2~ethyl-3-hydroxy-3-methyl-5-oxopyrrolidin-1-yl]-2-

25 (trifluoromethyl)benzonitrile

199



Exanpl e 68 4- [(2S, 39
N-et hyl - S- hydroxy-S- net hyl - S-oxopyrrolidin-1-yl] -2-

W@ eeopor2ds onet hyl ) benzonitril eUsi ng 4-i odo- 2-PCT/JP2008/064500

10

15

(trlfluororaethyl)benzonltrlle (605 ng) , (4S,5S)

H 4- hydr oxy- 4- met hyl pyrrolidin-2-one (350 ng) |,
i s (di phenyl phosphi no) -9, 9-dinethyl xant hene
V,/ tris (dibenzylideneacetone) dipall adi un(O
M) and cesium carbonate (929 ng) , and in the
anner as in Exanple 62, the title conmpound was
pd as a white powder (yield: 422 ng, 66% .
I3 )d: | . 00 (3H, dd, J=7 . 6, 7 . 4Hz)
. M s ) , 1. 71 (IH dddd, J=14 . 7, 7 . 6, 7
4,8 .F2Hz) , 1. 78 (IH s ) , 1. 91 (IH dddd,
J=15N, O 14 . 7 7.6, 7. 4H) , 2. 63 (IH d,
J=17 . 2Hz) . 89 (IH_d, J=17 . 2Hz) 3. 96
(I H, dsing=2- mqto %»ctmle)uoromethysmenzcgmt(rzmen) 6057mg) ,
%(sg%s(' HLS‘S‘EE’ V! 13{:% 34331%&2@&&%%%—%/ LRE¥aN80 mg)

I'e 6
4S%¢ysldpphpyylﬁhdgphmmyAenBPhyMeEmwbﬂyﬁm@bed|m801mg]J

n ril hl or n ril 424
be Zon éﬁgygééb ceton dlpaliadgﬂg(§ Z%ﬂgt ! gn cesium

éé@ﬂdﬂ%&@przé ﬁrQﬁﬁiﬁrﬁQhEyEQMérﬁAﬁﬂEﬂ*a% QﬂeEkgﬁﬁle 62, the
ng) , 4,5- bis |phenylphosph|no) -9,
ELQ%&ﬂ@PWVP%aﬁtW@ﬁmpdtay§eﬁgﬁs atyhste powder (yield: 422 mg,
&ibenzyl i deneacet one) dipal | adiun(O (86 ng) and
ceglun1carbonate (902 ng) , and in the sanme manner as

lmnNﬁRaONl% 621 oOed s J:-—Um@QUHdHWﬁ,S pkaga(lame@ )as a

ST 60 8 e hsng®e) 0 1 e e 1 ).,

iL. 9]12((131Hd@dd3]o“‘51§-|'@,)14 727) %7;2%:-'1-%? (%"émlHédf;'J-—§3 Pl |
27899((1H(|dHJ—a7 2H2) .. AHA6 (1H, dd, J=7. 7',3 4Hz), 7.75-7. 91(2H m),
7.99(1H, s) .

mp:137-139°C (ethyl acetate/hexane).

Example 69
2-chloro-4-[(2S,3R)-3-cyclopropyl-3-hydroxy-2-methyl-5-

oxopyrrolidin-1l-yl]benzonitrile

c
Il

Using 4-bromo-2-chlorobenzonitrile (424 mg), (4R,5S)-4-

20 cyclopropyl-4-hydroxy-5-methylpyrrolidin-2-one (350 mg), 4,5-

bis (diphenylphosphino) -9, 9-dimethylxanthene (166 mg),
tris(dibenzylideneacetone)dipalladium(0) (86 mg) and cesium

carbonate (902 mg), and in the same manner as in Example 62, the
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7 .97 (IH, d ,J=8.7Hz) . np:93-100C (ethyl
acet at e/ hexane) . Exanple 70 2-chloro-4- [(2S, 3R

w0 S}Oijazﬂzmpr opyl - S- hydr oxy”- net hyl - Soxopyr r ol i dPEIF/JP20§4/(]64500

| ben onltrlle . .

G SRR E R oRR S R AsoR PhiTe ReieRyields 9 o,
fﬁ% - 4- cyclopropyl 4- hydr oxy- 5- et hyl pyrrol i di n-2-one
(350 ng) , 4 ,5-bis (dlphenylphosphlno) -9,
@HM%PMWM%@@(Q@@ gy m) ,t P 87-1.20 ( 1H,m),

zyl iden t [ badi um 0O _an
%gg?ﬁﬁ%gagbgng?éﬁ(gggh (%)l%@(bﬁ hP £)3§§§kgpéﬁﬁng$2as
4 1P BEXEnsl) e 8261 (e dd, td=8. doﬁp@Hnﬁ,waéﬂb@ﬂawnéélagHa)
y@aj gygeg %M eId 308 ng, 549 . 1H-NWR(CDO 3 -0 S
@fp 5 66 (2H M , 0 .97-1.21 (IH m),
Iap@@mblo@l dsifhy14bebtatd/né%rd)H brs) , 2.33(3H,S),

38 (IH_d,J=17. OHz) , 2 .53 (IH, d ,J=17 .OHz) , 4

quuemsrs) , 7.06- 7.19(l H, m, 7. 57(| H, d, J=8. 3Hz)

AL 2300 (481 ) - RS ALgh BEYAS)n XL L nd1 5

ompraiodpudpyl - B ahnetyy-loehbyghi G oo pyr r ol i di n-1yl ]
-2- (trifluoronethyl) benzonitrileUsing 4-iodo-2-
uoronet hyl ) benzonitrile (558 ng) , (4R 595)
Bhropyl A= hydr oxy- S- net hyl pyrrol i di n*-one (350
4 ,5-bis (diphenyl phosphino) -9,

thyl xanthene (166 nmg) , tris

Carbonate (902 ng) , and in the sane nmanner as
nple 62, the title conmpound was obtained as a-
yel 'yw fbwder (yield: 123 ng, 20% . 1HNVR(CDCl 3 ) O
.69 (4HmM , 1 .09-1. 25 (IH m),

Using 2-chloro-4-iodo-3-methylbenzonitrile (522 mg),
(4R, 58) -4-cyclopropyl-4-hydroxy-5-methylpyrrolidin-2-one (350
mg), 4,5-bis(diphenylphosphino)-9,9-dimethylxanthene (166 mg),

tris(dibenzylideneacetone)dipalladium(0) (86 mg) and cesium

carbonate (902 mg), and in the same manner as in Example 62, the

title compound was obtained as a white powder (yield: 308 mg,
54%) .

'H-NMR (CDC13)8:0.36-0.53(2H,m), 0.53-0.66(2H,m), 0.97-1.21(1H,m),

1.08(3H,d,J=6.4Hz), 1.69(1H,brs), 2.33(3H,s),
2.38(1H,d,Jd=17.0Hz), 2.53(1H,d,J=17.0Hz), 4.13(1H,brs), 7.06-
7.19(1H,m), 7.57(1H,d,J=8.3Hz).

mp:231-236°C (ethyl acetate/hexane).

Example 71
4-1(2S,3R)-3-cyclopropyl-3-hydroxy-2-methyl-5-oxopyrrolidin-1-
yl]-2-(trifluoromethyl)benzonitrile
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1.32(3H,d, J=6.4Hz) , 1.70(IH,s), 2 .53 (IH d ,hJ=17
.2Hz) , 2.62(1Hd, J=17.2Hz), 4 .26 (IH g ,J=6. 4Hz)

W0 200907834 | H, d ,J=8 .5Hz) , 7.85(1H, d, J=8.5HQT/JP2008/064500
7.92(1H,s). np:84-90C. Exanmple 72 2-chloro-4- [(2S,

3R) _-3-cycl opropyl - 2- et hyl - 3- hydr oxy- 5-
OXOpW IgY i di n-1-yl] benzonitrile Using
4- br -2-chl orobenzonitrile (389 ngy) , (4R 5S) -4-
cycl opy opyl - 5- et hyl - 4- hydr oxypyrrol i di n-2-one (350 ny)
O 8" bis (di phenyl phosphi no) -9, 9-di nmet hyl xant hene
(153 nmg) , tris (dibenzylideneacetone) dipalladiun(O
and cesi untarbonate (786 ng) , and in the sane
mang as Fn Exanple 62, the title conpound was
obt ailfnedgs pal e- yeIIom1crystaIs (yield: 104 ng, 20%
INVRKCDO 3) :0.38-0. 53 (2Hm , 0 .53-0. 69
(2H N) , 5 0. 99(3H dd, J=7 .5 ,7 .4Hz) , 1.12-1.33

, 1 .62-1. 78 (IH, n1) 1. 65 | H, s)

08 o Rl b R0

(mRR4d) H4ddyc1]e18roﬁy]2—4—lhlylzl)roxy¥5 Iﬁétt()?]l'ﬂ;yrd:o,l.ldan ZHzne, (350
7.81

ot Ay orRLR KAy TSP RO & S anshepp 2 166 mg)
5 &R)s d@b%ﬁ%b@@&&?é’éce@iﬂ@fBlgamygamr(ﬁoxﬂi(y&{g‘?l blNeesium

1-yl'] -3-nethyl benzonitril
carkisingite- 49P3dna 3~ mdnwnbéhzoaamum@r(awamgp Exagple 62, the

%chy% BoBRd) S SREARET 95, 8, YRV ROURE, (SAg st ™o
4 ,5-bis (dlphenylphosphlno) -9,
dlneth | xant hene (153 tris
@awg{quﬁaénea%%r%r@wﬁ Sl | 44PNt G35 (o mg) and

10 10%84*&3@ eaﬁb@n@ﬁze (71867mh yand 691y, TAE pRgRer as
2. 62(1H d J—17 2Hz) 4.26(1H,q,J=6.4Hz), 7.78(1H,d, J=8.5Hz),
7.85(1H,d,J=8.5Hz), 7.92(1H,s).
mp:84-90°C.

Example 72
15 2-chloro-4-[(2S,3R)-3~-cyclopropyl-2-ethyl-3-hydroxy-5-

oxopyrrolidin-l-yl]benzonitrile

OH
:,/
O N !
Cl
I
N

Using 4-bromo-2-chlorobenzonitrile (389 mg), (4R,5S)-4-
cyclopropyl-5-ethyl-4-hydroxypyrrolidin-2-one (350 mg), 4,5-
20 bis(diphenylphosphino)-9,9-dimethylxanthene (153 mg),

tris(dibenzylideneacetone)dipalladium(0) (79 mg) and cesium
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title conpound was obtained as colorless crystals
(yield: 78 ng, 20 14% . 1HNWR (DVMSO-d6)d : 0 . 39-0

woz@%gm&lm , 0. 76 (3H, dd, J=6 . 8, 6 . 6HQT/JP2008/064500

10

15

20

25

Sarbogatez §§%|mg T;gﬁqjl@ %hékﬁ?m @?A2q§ga§ inégx?$$i¢5%2 the

%1t1e ﬁ?ﬁpbhﬁﬁ &5§%oﬁ§dﬁ§ed955(bﬁte{i?ﬂlow'érysﬁg%%7(%féﬁd 104

Mt BYR) acet at e/ n- hept ane) . Exanple 74 2-chl or o- 4-

iflu =4-h - 2

B BRSNS i o1 Pr 820 e (AN
049l9r(GHDda ght 08 ohenzqni tr.ikel (23 (1R8)0 )1.624R7858),m),

et yI 3 3-di fluaro-4-hydrox yrrolldln 2 one (2 .
10654 T, 5) 2. 1 5905 DY Gtprny FpRoLLP oy L7027
29‘7@' iz B?/bxﬁﬂti}me (@%Jﬁﬁ) dd, 5L S6, 3 1z)

enzy i deneacet’one |paIIad|un1(C» (554 ng) and
b@l(&ﬁmddr@e&ﬂe?(wz ,84’ §6)1H, dnd=§. Hza)he 7s 8 1 HpdhnEr2 - 1Hz) .

m%Zﬂ'ZB 7 e S e S -

@CﬁJS)OSS(SH dd JI. ,7 4Hz),1 30-1 .

. 45- 4. Ql . (IH_ d, J=4 .
221%)(10m74 H%S(ilﬂ %rcyylgprov 2= e@ylcé-@wﬁr%ny- 8.
}ﬁdlr-]-?—ylﬁ-l'@met bl:?fzorjr (et hyl
ace exane) 75 4- 4R, 5S) -5-ethyl-
3-dif|uoro 4- hydr oxy- 2 oxopyrrolldln l-yl] -
benzonitrile Using
4- br oN®- 2- met hoxybenzonitrile (2.14 g ), (4R 5S)-5-
3-di fl uoro-4-hydroxypyrrolidin-2-one (2.00 g
DR LA s (di phenyl phosphi no) -9,
9-di et hyl xant hene (954 ng) , tris
Ryt | deneacet one) dipall adiunm{O (554 ng) and

Ci

Using 2-chloro-4-iodo-3-methylbenzonitrile (478 mg),
(4R, 5S) -4-cyclopropyl-5-ethyl-4-hydroxypyrrolidin-2-one (350 mg),
4,5-bis (diphenylphosphino) -9, 9-dimethylxanthene (153 mg),
tris(dibenzylideneacetone)dipalladium(0) (79 mg) and cesium
carbonate (786 mg), and in the same manner as in Example 62, the
title compound was obtained as colorless crystals (yield: 78 mg,
14%) .
'H-NMR (DMSO-d) 8:0.39-0.53 (4H,m), 0.76(3H,dd,J=6.8,6.6Hz), 1.08-
1.27(2H,m), 1.60-1.75(1H,m), 2.24(3H,s), 2.29(1H,d,J=6.2Hz),
2.49-2.62(1H,m), 4.05(1H,brs), 4.95(1H,brs), 7.45-7.49(1H,m),
7.90(1H,d, J=8.3Hz) .
mp:177-179°C (ethyl acetate/n-heptane).
Example 74
2-chloro-4-[ (4R, 5S) -5-ethyl-3, 3-difluoro-4-hydroxy-2-

oxopyrrolidin-l-yl]benzonitrile
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carbonate (4.84 g ) , and in the same manner as in

Exanple 62, the title conpound was obtained as a white
WEowder0284i el d: 895 ng, 30% . 1H NVR ( CD3SOCD B)TJIP2008384500
(3H. dd, J=7 .3Hz ), 1.35-1 .79 (2H m , 3.93(3H,s),
4p45-40H (2H,m) , 6.53(I1Hs), 7 .26 (IH d ,J=8 .5Hz)
(IH,s), 7.82(1Hd,J=8.5Hz) . np: 161-164C (et hyl
at b/ hegxane) . Exanple 76 4-[
AR, §S) - 5-et hyl - 3, 3-di f | uor o- 4- hydr oxy- 2- oxopyrrolidin
-1 - - 2-fluoro-3-nethyl benzonitrile A solution of
be [(1S) -1-fornyl propyl] carbamate (3.00 g ) and
et epndlfluoroacetate (4.21 g ) in acetonitrile
(110 |mL) “was ice-cool ed under a nitrogen atnosphere,
and flris (triphenyl phosphonium) rhodium (1) chloride
(126Nng) was added. The mi xture was stirred at the
sanme tenperature for 30 mn, 1.0

mol / L U@ulegh%kzmmf?es@&ﬂ@r@@mtzp@ﬁt@tﬁ 3(3v28 Was &dBedS) -

the M te tyre
B ek Ty Pho L I P et TR T ¢ 1‘bro5
hﬂ@ dmpﬁeagﬁphbsphﬁdme—Be@eﬁnmethkaanthemyui96hemg$xture
e dwth ethyl ace The o i ne ani c,

f e e kiRt bt eacipat Lothim (1, “hleBobyard Cesiun
c@ﬂwhta@es reghes)i unnsilihatge §&Qeci9£'ﬁ?é'}:t At ed Hﬂgﬁgsle 62, the
reduced pressure The residue was purified by silica
tgdilec sbuppued rvrmtalgedpey ael peheyeltlon crystals (yield: 153

et; L§/hexane =0-"30% . The obtained oil was
ssolved in nmethanol (10 nL) , and the sol ution was
1chao©rb3@©co; drol. 8B aawa@ps—vsowwmfﬁwr QXBdelsm mﬂ,@(n 4.45-
was added,  an ture was stirre
%J@ﬁ?ﬁe er &t 2 B JZ‘lhl‘zl‘lzﬂ'he r 8okt sh I56I- J{{an %%6 (1H,s)

@Qngq@taaygg upder reduced pressure, and ethyl acetate
wal er _wer e added
mp 137 140°C (ethyl acetate/hexane).

Example 75
4-[ (4R, 5S) -5-ethyl-3, 3-difluoro-4-hydroxy-2-oxopyrrolidin-1-yl]-

2-methoxybenzonitrile

Fy OH
(@] N 'l’/
O/
Il
N

Using 4-bromo-2-methoxybenzonitrile (2.14 g), (4R,5S)-5-
ethyl-3,3-difluoro-4-hydroxypyrrolidin-2-one (2.00 g), 4,5-
bis (diphenylphosphino) -9, 9~-dimethylxanthene (954 mg),
tris(dibenzylideneacetone)dipalladium(0) (554 mg) and cesium
carbonate (4.84 g), and in the same manner as in Example 62, the

title compound was obtained as a white powder (yield: 895 mg,
30%).
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to the obtai ned residue. The aqueous |ayer was
separated, 6 nol/L hydrochloric acid was added, and

W@ b@oresur e was extracted with ethyl acetate. PAn@P2008/064500

obt aj n organi c. | ayer was_concentrat edunder reduced
BhEk B i 51 8h, FEer e s o agonvdd (P
IeEhank) ( 10, 484 7420, &) Ok 3 aoenus Bod (WA, d, J=8.5Hz) ,
hydr oxi de sol ution (4. 37 nL; and 10% pal | adi um car bon
-&dritL8ly B) ng” 5894 Wkter’=812H8) ny) were added. The

23GhLeRs&0! W 1 d 48r 20 hr under a
ydr ogen atn§%% eré?égﬁdé?%%%hfgd t hrough celite. The
Hxamplat d6was concent rated under reduced pressure, and

t he .abtai ned resj di ssol ved. i n dimet hyl o
AR it S E S AT et PRy shp i -y -
A-9820#8)- 3andt iy isaRRYket Byl am ne (2.47 nL) were
added, and the mi xture was stirred at 1000C for 12 hr.
TpeFre@nIion solution was cooled to roomtenperature,
1 :L. aqueous hydrochloric acid solution (30 nL) was
ad ed,,ggd the m xture was extracted with ethyl
Qcet mt’e.’”The obtai ned organic | ayer was concentrated
unded reduced pressure, acetic acid (5 nL) was added

i residue, and the m xture was stirred at 1000C
hr. The reaction solution was cooled to room

pnat e solution (50 nL) was added, and the m xture

was gxtracted with ethyl acetate. The obtai ned organic

| ayer was washed with saturated brine, dried over
anhydrogsluoagoess firbesidyflat & 1S prt- tomeeidroatyed cunbdenate (3.00
reduced pressure. The residue was purified by silica

g@epngopa lc%??Wﬁﬂ%ﬂ$@96ﬁ9c?E?E%nf4'%ﬁt%ﬂ in acetonitrile (110
m§elakel BEXaPsTEP unde e HaBEGqsh |41Gd Gl el USHY:

et hyl acet at e/ hexane=60- "100@8 , and the .obtained

tagisi (¢ rimben gtpeiridnized rhedivwet H))l cidemdde/ dia6hyy) was
a;%ltrd%g./a ng% 9! jé%ig.:u%ig\](:lear?; E%i%&';eat?%’?eo“s%‘i’nea%er%g'cegé{l??é for 30
min, 1.0 mol/L-diethylzinc/hexane solution (20.3 mL) was added,
and the mixture was stirred at the same temperature for 4 hr and
at room temperature for 14 hr. Water (100 mL) was added to the
reaction mixture, and the mixture was extracted with ethyl
acetate. The obtained 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 (eluent: ethyl acetate/hexane=0—>30%).

The obtained o0il was dissolved in methanol (10 mlL), and the
solution was ice-cooled. 1 mol/L aqueous sodium hydroxide
solution (7.2 mL) was added, and the mixture was stirred at room
temperature for 2 hr. The reaction solution was concentrated
under reduced pressure, and ethyl acetate and water were added
to the obtained residue. The aqueous layer was separated, 6

mol/L hydrochloric acid was added, and the mixture was extracted

with ethyl acetate. The obtained organic layer was concentrated
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1H NMR(DMBO-d 6)d :0.79(3H dd, J=7.2,7.0Hz) , 1 .17-1.
39 (IH, m), 1.46- 1.69(IH ), 2.08(3H s), 4 .26

WQIZOH?/M(B)4 4 .57-4 .70 (IH, m), 6.57(|H, brs)PCT/FP2088/064500

lélf%g%%%ﬁz (%ﬁﬁﬁ)uffcettgl? %F@Pﬂ?ﬁ rfa?:ié@%;'za%ﬁheissolved in

X RERbe ?fo4ﬂ4[(%§K135hml/L agueous sodium hydroxide solution
-2 etgi hydr oxy- 5- oxopyrrolidin-1-yl] -2-

ifeHo bemlecrunaéAa%mt Fepbent (agtaggyngg50% water, 146

AU et Sl ox S i Byt ;o o

| odo- oxy enzoni (
undskua1hﬁdtmgﬁn(auﬁﬂﬁﬁhﬁgk,,ahdifultered through cellte. The
é{T benzylldeneacetone Ilad| %#|Hg64 0
5rahPsWRi (A ?r J@e teﬁy?P%Snt ﬁ%‘ﬁ cthe

db%%lnerg) ré & dioxane dl%%omv)edwm Sndtigd a8L1882€af0[10 mr)

hr under_an argon atnosphere. After allowing to
%do@xl%ﬁ@é@aiweethyme@rzomtrab@ etP&2% mahe andact i on

aéé%éggpyﬁggkéi%%fﬂ xt%r§7m%£ cé Ckgghmnth gﬁ%rmlxture was

rac MBS MBS ura I'ne,

sdriireddoxer 1Gury d6eUs2 NRENESTHEM Bk abg, s@gtion Jias cooled to
concentrated under reduced pressure. The residue was

0GR FEBRCHt Wty é—gFﬂ1éaagéﬁOB%|QMH{QQQ%@&&FO@Féﬁh§OlUtl°n (30.
nﬁ§|%§§tad@§5anﬁufﬁﬁﬂg m&%%h@éew§§ eékf%%te& %1thTQ§hyl acetate.

obt ai ned residue was dissolved in ethanol
Thet phgtned wegar(it0 lalypr, ws nodideriydtechbioder aeddced

added he m re.was.stirre
B RT Ot S D Cbrige PR uFes SAREioh SPE figgtdue, and the
mM&ehi-al 26 0st Ak s altunabed ﬁswq@uarsodwy PYLHOGRN solution
carbonate solution under ice-coolin and extracted

WifiSt ROBEAY| tACKI AR &CTPRE AGREENi 23T eA\RIURRYF BOH Wh
d
rﬁ;@%béf,eéaf’éér{k@ce and [ @ribgd ( ngaﬁﬁgﬁceg%?lﬂaﬁat Ehe %ﬂfé(ture

the Sol vent was evaporated un pressure.

- walst ekbhedcrediviush wadydurickiete by Bid ickdagekdcokgamic layer

Jggr%gEBQQVS%ﬁH’égﬂdﬁgyga brine, dried over anhydrous magnesium

sulfate, and concentrated under reduced pressure. The residue
was purified by silica gel column chromatography (eluent: ethyl
acetate/hexane=20—->50%, basic silica gel eluent:ethyl
acetate/hexane=60—100%), and the obtained solid was
recrystallized from ethyl acetate/diethyl ether/hexane to give
the title compound as colorless crystals (yield: 91 mg, 2%).
'H-NMR (DMSO-d¢) 8:0.79 (3H,dd, J=7.2,7.0Hz), 1.17-1.39(1H,m), 1.46-
1.69(1H,m), 2.08(3H,s), 4.26(1H,brs), 4.57-4.70(1H,m),
6.57(1H,brs), 7.47(1H,brd,J=7.6Hz), 7.91(1H,dd,J=7.6Hz).
mp:176-180°C (ethyl acetate/diethyl .ether/hexane).

Example 77
4-[(2S5,38)-2-ethyl-3-hydroxy-5-oxopyrrolidin-1-yl]-2-

methoxybenzonitrile
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hexaneret hyl acetate=9: 1-"1: 9 ) , and recrystallized
fromtetrahydrofuran-hexane to give the title conpound

W@2000/020284 ess crystals (yield: 115 ng, 32% . REF/RNNRS/064500

(CDbd 3)8 : 01 (3H,t, J=7.5Hz) , 1 .68-1. 82 (3H, M ,

2 62 50(I 2. 81- 2.90(IH, M, 3.94(3H,s), 4 .08-4
, 8 62 4.72 (IH m), 6 .80 (IH dd, J=8.
}t)/*%7 31 (IH, d ,Jd=I. 7Hz) , 7.55 (IH d

=8. np: 158 160C. Exanple 78 2-chloro-4- [(2S,

-12- ethyl 3- hydr oxy-5-oxopyrrolidin-1-yl] -3-

of 9henzonitrile A solution of (4S, 5S) -4-

utyldlnethyIS|Ionxy) -5- ethyl pyrrolidin-2-one

(300 _pH) . Hchl oro- 3-fl uoro-4- i odobenzonitrile (416

ng) ces?um car bonat e (602 mg) , tris
(di bgpzyl i deneacet one) dipalladium O (56.4 ng) and
4, 5- lpi s (di phenyl phosphi no) -9, 9-dinethyl xant hene

(107 g) in dioxane (10 m) was stirred at 800C

| fter al
" oom ConeerEt o ot WAL EREE o YA 508 -
anyhmyfroamdlm#&%dned|3me s exiscdstBananhiolkybbhybnitrile (434

etate. The extract washed with saturated brine,
Wﬂﬂ eGeSTER ﬁﬁ?ﬁ?ﬁﬁ% 2§§n@§ {um sul fate, and
tczqrsqaabéawﬂl&é}dﬂcét%%@agpaiﬁéy&ﬁ & ar.eshyeaM@ss, 5-
urlfled bg basic silica gel colum chronatography
R

gépheny b@ﬁphlnqhzﬁaﬁedemﬁyhykxﬁnﬁhaafz (121)mg) The dioxane

@et p;ﬂggﬁgf SR 6tmEp S L cert i SRCRpaPaCHId @tmosphere.

Iefitiedt éZlGﬁlﬂd}.)td\/&S)oaddedlpeaﬁﬂuf@,e wa td e swagdedli £ ethe
overni ght  at roonltengerature. The m xture was.
LSAGRR PAETW Eh A0 P&t BXEYHR VRS SHthramtRfldr g rethyl

dtheaat ergol At QR LUREEr whERe80R N %at@ted brine, dried

over anhydrous magnesium sulfate, and concentrated under reduced
pressure. The residue was purified by basic silica gel column
chromatography (eluent: hexane-ethyl acetate=99:1—->1:1). The
obtained residue was dissolved in ethanol (10 mL)-
tetrahydrofuran (10 mL), 6 mol/L hydrochloric acid (4.66 mL) was
added, and the mixture was stirred overnight at room temperature.
The mixture was neutralized with saturated aqueous sodium
hydrogen carbonate solution under ice-cooling, and extracted
with ethyl acetate. The organic layer was washed with saturated
brine, and dried over magnesium sulfate, and the solvent was
evaporated under reduced pressure. The obtained residue was
purified by silica gel column chromatography (eluent:
hexane:ethyl acetate=9:1—1:9), and recrystallized from
tetrahydrofuran-hexane to give the title compound as colorless
crystals (yield: 115 mg, 32%).

'H-NMR (CDC13)8:1.01 (3H,t, J=7.5Hz), 1.68-1.82(3H,m), 2.62-
2.70(1H,m), 2.81-2.90(1H,m), 3.94(3H,s), 4.08-4.17(1H,m), 4.62-
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extracted wth ethyl acetate. The organic | ayer was
washed with saturated brine, and dried over magnesi um
wa a4 and the sol vent was evapor at ed underP@Emwmztmsoo

A B T shb ety Cer ot Hoscid o Sty 7

acst@tey, Jagdsmecr ystal I i zed fron1hexane ethyI acetate
o give the title conpound a s colorless crystals

1%Bd16@%3ng 259 . 1HNWR (CDA 3)d :0. 99 (3H,t,

E;( 4ezyg, 1.40-1.74 (3Hm

2.61(IH dd, J=17.6,1.5Hz), 2 .86 (IH, dd, J=17 .4 ,5

2-TApro-4- oezszussvfs(zmﬂm 3-BPdro68{IHexpyrrelidsayl-yl] -3-

50-7 .55 (IH, m) np:142-144C

ﬁé?&ﬁ%k&h%@n El%F [(2S, 39)

- 2- benzyl - 3- hydr oxy- 5- oxopyrrolidin-1-yl] -2-

chl orop¥nzonitrile To a m xture of 4-

zy 3 hydr oxy- 5- oxo- 2, 5-di hydro- .
;Hgi?& eyl) - 2- chlorobenzonltrlle (400 ng) and
ceth aC|d (0.60 nmL) in acetonitrile (20 inL) was
adden sogli um bor ohydride (86 ng) at 00C in snal
nS. The m xture was warnmed to room tenperature,
rred for 3 hr. Water was added, and the m xture
extrected with ethyl acetate. The organic |ayer
was yashed with saturated brine, and dried over
nmagndsi um sul fate, and the sol vent was evapor at ed
undeN reduced pressure. The obtained residue was
purified b y basic silica gel colum chromatography
(el uent sohexame: ot (wd, 5E¢edat esht -bueiiRiimeatgliat @yloxy) ~5-
and recréftalllzed fron1tetra2zdrofuran hexane to give

Ay 1Py Fel tdpoitiead 3081 B8 es& drrtons tdyrerad 310

1%0b€%%n1tgﬂé\"vﬁﬂl d éeglun’?- coé(ﬂdﬁa‘%% ($926m E(
Hz) . 2.65(TH,dd, J=16. . 2.82 (? dd,
tpi§3dlben2511@ﬁmgacetone)dlpalladlum(O) (56 4 mg) and 4,5-

bis (diphenylphosphino) -9, 9-dimethylxanthene (107 mg) in dioxane
(10 mL) was stirred at 80°C overnight under an argon atmosphere.
After allowing to room temperature, water was added to the
reaction mixture, and the mixture was extracted with ethyl
acetate. The extract was washed with saturated brine, dried
over anhydrous magnesium sulfate, and concentrated under reduced
pressure. The residue was purified by basic silica gel column
chromatography (eluent: hexane — hexane-ethyl acetate=2:1).

The obtained residue was dissolved in ethanol (10 mL)-
tetrahydrofuran (10 mL), concentrated hydrochloric acid (2.06
mL) was added, and the mixture was stirred overnight at room
temperature. The mixture was neutralized with saturated aqueous
sodium hydrogen carbonate solution under ice-cooling, and
extracted with ethyl acetate. The organic layer was washed with
saturated brine, and dried over magnesium sulfate, and the
solvent was evaporated under reduced pressure. The obtained

residue was purified by silica gel column chromatography
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3.01(1 H,dd, J=13.6,7.7Hz) , 4 .34 (IH br. s .), 4
.65-4 .74 (1H, m), 5.61(1Hd, J=2.6Hz), 7 .09-7 .24

W@ 3049130234 7 .58 (IH, dd, J=8 .7 ,2 .IHz) , 7 .HGI/§R2bH8/@4500

:2.1FE% , 7 .89 (|H d, J=8 .7Hz) .np: 168-169C.
|té X300 F hx_l ?ce%t:zasi':e)as)and recrystallized from

heXaltpdeoKy1 Sa @t RIPRYVRY EhE! £ O 1= [d8rbobanzaBi Ebibeless
To a m xture of 2-chloro-4-

O(@asﬁy?‘éhso*yi%l‘ékoa@ﬂ}ﬁ,loﬁél%) 2 5 . d
di - | H- 1. S
LRSI BT B STRON e 0 b o

2addedHs ddj Gl hos hyidiz) de 2( 8831 ATAd a1=100@, i5Sn 78erh) | 4.06-

paortions, The_m xtuyre wa roed. to roomte at ur
L0 AR el rar &l A er 1ot Lot Lidedd oot B her a1, m)
nlded.1ape the m xture was extracted with ethyl
acetate. The organic |ayer was washed with saturated
Hyempée 4Rd dried over mamgnesium sul fate, and the

ent VARO d,u duce I re. Th
B A R PR D Y e B BB g T -2
adlowsbeabhoonitat gy aphy (el uent: hexane: ethyl acetate=4
:1-"ethyl acetate), and recrystallized from
tetrah)()glrofi an- hexane to give the title conpound as

col or less stals (yield: 578 ng, 72% . 1H NVR(CDC
3) r O\ 96() ,J:7. 2Hz) , 1 .28-1. 81 (4H m ,

e ISH =4.9Hz) , 2 .61-2 .88 (2H M , 4 .14-4 .24
(I1H T m), 4.59- 4.69(IHmM, 7 .38 (IH dd, J=8 .5 ,2
. 1 Hz) 7 .64 (IH d ,J=l. 9Hz) , 7.68 (IH d

, JF ) . np:143-146C. Exanple 81 rac-2-chl oro-4-
[(R 3S) -2- (4-fluorobenzyl) -3-hydroxy-5-

oxop rroti di n-1-yl] benzonitrileTo a m xture of
2-cr“oro-4- [2- (4-fluorobenzyl) -3-hydroxy-

To a mixture of 4-(2-benzyl-3-hydroxy-5-oxo-2,5-dihydro- .
1H-pyrrol-1-yl)-2-chlorobenzonitrile (400 mg) and acetic acid
(0.60 mL) in acetonitrile (20 mL) was added sodium borohydride
(86 mg) at 0°C in small portions. The mixture was warmed to room
temperature, and stirred for 3 hr. Water was added, and the
mixture was extracted with ethyl acetate. The organic layer was
washed with saturated brine, and dried over magnesium sulfate,
and the solvent was evaporated under reduced pressure. The
obtained residue was purified by basic silica gel column
chromatography (eluent: hexane:ethyl acetate=4:1—ethyl acetate),
and recrystallized from tetrahydrofuran-hexane to give the title.
compound as colorless crystals (yield: 310 mg, 77%).

'H-NMR (DMSO-dg) 8:2.38 (1H,dd, J=16.8, 5. 7Hz) ,
2.65(1H,dd,J=16.8,6.8Hz), 2.82(1H,dd,J=13.6,5.3Hz),
3.01(1H,dd,J=13.6,7.7Hz), 4.34(1H,br.s.), 4.65-4.74(1H,m),
5.61(1H,d, J=2.6Hz), 7.09—7.24(5H,m), 7.58(1H,dd, J=8.7,2.1Hz),
7.76(1H,d,J=2.1Hz), 7.89(1H,d,J=8.7Hz).
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5-OXO 2, 5-dihydro-IHpyrrol-1l-yl]benzonitrile (1.00 g
) and acetic acid (1.84 nL) in acetonitrile (10 pil)

wor®9meidad sodi um borohydride (27 6 ng) at 0C Par/sreadd/064500

ngjgrtlon% The m xture was warned to roomtenperature

id68FiLPPET for 1 hr. Water and saturated brine were
e 8pd the m xture was extracted with ethyl

acetate. The organic |ayer was washed with saturated

Iabderoafdl (7% et loviehyRughEs Pt e ey Llavgreohédin-1-
ﬁ%&%ggg yas; gyaporated under reduced pressure. The
al hed residue was purified by basic silica ge
col um romat ogr aphy (el uent: hexanerethyl acetate=4
et hyl acetate), and recrystallized from
t ety ahydr of ur an- hexane to give the title conpound as
gotar s/c\r§§1a|s (yield: 717 mg, 71% . 1H NVR(CDC
3) LN (IH J=4 .3Hz) , 2.47-2.58 (IHmM , 2.70- 2 . 82
> 93-3 .12 (2HmM , 4 . 44-4 . 58 (2H M ,
. 04 (2H M , 7 . 13-7 . 23 (2Hm , 7 . 47
, J=8 . 7, 1. 9Hz) , 7 . 65-7 . 71 (2H m
Cb6C . Exanple 82 2-chloro-4- [ (2S, 39S
dr oxy-2- (1-methylethyl) -5-oxopyrrolidin- 1-yl]
nitrileTo a m xture of 2-chloro-4- [3-hydroxy-2-
thyl ethyl) -5- oxo-2,
5-di hydro-1 H pyrrol -1 -yl ] benzonitrile (300 ng) and
aceti&Oa@imi¥0w68Cﬁlﬁ—hhlaceténi3ThYdinM}5wD¥°mésprOpyl-2 5=
s r ride_ (10 CDC in_snall
Ha R gn H TR e B Tar R Bl ERflerariic acid
an@zstnm red destchilvril¥ates mas wikdedideandotibem batdHRiride
was extracted with ethyl acetate. The organic |ayer
\wels Mmashall WiCt Ansahathteertbidnse, Jhe Bikbdreweys warmed to
FRANehHEL S LA LB %r&qrt:es R JE)V‘P"Hr agia2eapahal 8% urated
under reduced pressure. tai ned residue was
qumefwedequigdm(and theamggture was extracted with ethyl

acetate. The organic layer was washed with saturated brine, and

nd

2§03

dried over magnesium sulfate, and the solvent was evaporated
under reduced pressure. The obtained residue was purified by
basic silica gel column chromatography (eluent: hexane:ethyl

acetate=4:1—»ethyl acetate), and recrystallized from

tetrahydrofuran-hexane to give the title compound as colorless

. crystals (yield: 578 mg, 72%).

'H-NMR (CDC13)8:0.96 (3H,t,J=7.2Hz), 1.28-1.81(4H,m),
1.90(1H,d,J=4.9Hz), 2.61-2.88(2H,m), 4.14-4.24(1H,m), 4.59-
4.69(1H,m), 7.38(1H,dd,J=8.5,2.1Hz), 7.64(1H,d,J=1.9Hz),
7.68(1H,d,J=8.5Hz) .

mp:143-146°C.

Example 81
rac-2-chloro-4-[(2S,3S)-2-(4-fluorobenzyl) -3-hydroxy-5-
oxopyrrolidin-1-yl]lbenzonitrile

/
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col um chromat ogr aphy (el uent: hexanerethyl acetate=4
:1-"ethyl acetate) , and recrystallized from

wheooanz2ét hyl acetate to give the title conpouPdI/aR2008/064500

col orl ess crystals (yield: 76 ng, 25% . 1H NWMR ,
93F(3H,d, J=7. 2Hz) , 1.08 (3H d, J=7

Hd, J=4.9Hz), 2 .19-2. 38 (IH m), 2

) , 4.22- 4. 28(IH,n), 4.79-4. 90 (IH m
ok J=8 .5 ,2 .1Hz) , 7.67 (IHd,

: 7 .70 (IH, d ,hJ= I 9Hz) . np:100- 102C.
e 83 rac-2-chl oro- 4- [(2S, 3S) -2-
obenzyl) -3-hydroxy-5- oxopyrrolidin-1-yl]
bemnzopil{rile To a nixture of 2-chloro-4- [2-

addeo sodiun1borohydride (81 ng) at OCin snal

portians r u _
Pod s poRRee o 2R otBLAETaL b L PO G B Chydrony
e oe 2!, badt rdd nd+ TH-gtymrolat ey Al isen Adrei taridani(d . bayey and

was washe saturated brine, and dried over

Hegrisi & s&itfgé! dh)ardd PRETEBETEN S wHd SFdpdPst egded sodium
BHHHHyd' by g@GQ§fur dﬁbeéf f%ﬁ%or%ﬁbgge Weze mlxture was

purlfle asic silica chr omat ogr aphy
wagmeehto memn‘eemmmursc@ndt éEnrretd gtdryll &eet aWeyer and
bRV BLEhL | Ge0. TR CLEANYAL SN GXANR L0, BLKE witn
e titlhe €0 & 45 o €ss crys F S H
ylSé%ktatéH—NNEKGi%ﬁad&hdla&eﬁ?ﬁié*thhbd4w5Hh)satﬁrated
52 (IH, dd, , J=17 .3 ,4 .2Hz) , 72-2.85(1H m
brypey sad( dpieg over mpgngsisg %@#@ﬁer &Pdsih(fzﬁoavent was

e]va%o':—i"é%)ed uKdeflSréddéqupréséuré. 2rrtd b ta i hedbPe b 2hhd was
J=8 .5Hz) , 7.67 (IH d~,J=I. 9FE) , 7 .70 (I'H, d ,J=8

pq&iﬁﬂeﬁ bg;@a@iQJﬁﬁlica gel column chromatography (eluent:

hexane:ethyl acetate=4:1—ethyl acetate), and recrystallized
from tetrahydrofuran-hexane to give the title compound as
colorless crystals (yield: 717 mg, 71%).

'H-NMR (CDC13)8:1.89(1H,d, J=4.3Hz), 2.47-2.58(1H,m), 2.70-
2.82(1H,m), 2.93-3.12(2H,m), 4.44-4.58(2H,m), 6.94-7.04(2H,m),
7.13-7.23(2H,m), 7.47(1H,dd,J=8.7,1.9Hz), 7.65-7.71(2H,m).
mp:154-156°C.

Example 82

2-chloro-4-[(2S, 3S)-3-hydroxy-2- (1-methylethyl) -5-oxopyrrolidin-
l-yl]lbenzonitrile

Cl

I
N
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Exanpl e 84 2-chloro-4- [(2S, 3S) -2-
(cycl opropyl net hyl ) -3-hydroxy-5- oxopyrrolidin-1-yl]

whew202i284i |l e To a m xture of 2-chloro-4- [2- PCT/JP2008/064500

I l ydr o
SE i & Y of | S S eas ST Ry Feturd gpekhylethyl) -5
BB, 6-A6 hdd£8- BT-pilird 1 126eY BBhE 6 €00 (Foh H\?;S and acetic
added sodi um bor ohydride (131 ) at 0OC in snal
g5t i(Bn$8 mhe h@)ﬂ@ﬁf@nﬂé§l\}xﬁr ﬁ%ng e Femaderpepadive

tirred 1 hr dded, .and t
AR i HE O T P Sl S FRE Pl crdybptife was
wmeda$bedommtherwema"taired ahdi selrmtﬂ ﬁitm ed haver Water was
sul fate, and the soI ven por at ed

R B bEG e o Bt Ene et o SHAYY afetate. The

di_'ldjalnflbe@a ¥rbRss GuSdHd L 198 sg&fﬁﬂb&mﬁ%t 0ghaP8¥ied over
(el uent: hexane: ethyl acetate=4 :1 -> et hyI acetate),

magiesduny subfatoedrid dinet éplaﬁyarﬁmmmmané vtodet veeduced

ph%es 5715/*? e fﬁ&%dﬂ%é 9:%59[:1[383»2 %rgy\%arj(l%ﬁ( %i eibgalc::glsolllca gel
cdﬂﬁﬂﬂ cﬁ@oﬁ&tb@ﬁaphj) A6elt : 7TRekdrid : éﬁﬂ&l acetate 4: 1—+ethyl
1.41- 52 | 1. 74 1.87 (I H m 6_(I d,hJ=

ac-ﬁqzzl ,2 @gl cr;g:lt lZle frgm h%}iarkg et@gl( Ppptﬁe tq give
the7%1ﬂle 59%%$¢ﬁdrgs ﬁéaorlégs(&fysﬂgis g&gldY 76 mg, 25%).

"ExNER (| GRCIL:B : ExBHIEE, d, JAR. ﬁHnm ng Ogiathid, oy .DHSY , To a

S opt | n I 0
iR D A Sendr ol B 2 1 2k BB Bl pohnar
4(]2(BQ1HMn anﬁ9¢he9<m1>ﬂt W) e wassme;ttma,tm at, 24@utpy 3
hr. B (Bound) /F( (9? wer e separated by the
TS L Enfcha? codd) met-HEd 1HTReIFhb¥Z)count  of B was

r nd the inhibitory rate of the conpound was
nﬁﬁ?gl gtg%o? The results are shown in Table 1 .
Example 83

rac-2-chloro-4-[(2S,3S) -2~ (4-cyanobenzyl)-3-hydroxy-5-

oxopyrrolidin-l-yl]lbenzonitrile

N
%

Cl
I
N
To a mixture of 2-chloro-4-[2-(4-cyanobenzyl)-3-hydroxy-5-

oxo-2,5-dihydro-1H-pyrrol-1l-yl]benzonitrile (300 mg) and acetic
acid (0.54 mL) in acetonitrile (10 mL) was added sodium
borohydride (81 mg) at 0°C in small portions. The mixture was
warmed to room temperature and stirred for 1 hr. Water was
added, and the mixture was extracted with ethyl acetate. The
organic layer was washed with saturated brine, and dried over

magnesium sulfate, and the solvent was evaporated under reduced
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Tabl e 1 Experinmental Exanple 2 Conmpound eval uation in
reporter assay systemusing Cos-7 cell Cos-7

W@ 20000002000 cells) were sown in a 150 cn? f | asRCT/ared08/064500

cul tured ipn a cul ture nmedi.um ( DVEM medi.u ont ai ning. . .
SORTEST r A ong COHIY By CUReVEP vt e SePURRFFRSyIica gel
(%ﬂﬁwkgb%&@ﬂﬁﬁ@éri%%xi%%ﬂﬂéntveﬁEQén£¥¥¥H¥¥ﬂé@eQbE9=$RL9ethyl
gene, and vector contai ning |uciferase gene bound _
et e) doARdt FRAY T2 ldi zedd fFsgBnt pespuriofargnohekere to give
[ f AV% 19 . € P
R il Egﬁ%%’% 5 pc;%srg%ggan%%ﬁ%ggﬂm a1, {82 ma, 54%).
‘HoNMA (ODC14) Belcel | B were-dhanvest 2352 arw, dkﬂaﬁgo .Behthz) ,
e pl.at [ 96 . ate an ul t ur r 2 hr.
-a-2‘69ﬁ§dﬁgt’8£t 2%1%‘%@4((?%&; ) 6r4§“L-o#p@ﬁ‘nal €100 nM
Wess) @ugado=ansuine ceald @ nvauestar s heromwyl t ured (bAra2ss.sHz),
hr, after which the luciferase activity was neasured.
e (Ihdde frdndiat e by X(HE, dodpBubdzvas cal cul ated with
th,elglq%ﬁg%s(trase activity induced by the addition of
B ydrotestosterone (1 nmM) as 100. The results are
Bteovuriel 84Table 2 . Table 2 Formul ati on Exanple 1

nj,ecti o tajning conpound of Exanple 1 (1)
Ao (Bt & S B ORGOPS TSR i RO PAY-20. 0
SMbrlyProdii 8th11 oph MRiflonaRynt to make total 2 m The
compound (5.0 ng) of Exanple 1 and sodi um chl ori de

(20.0 ¢mg) were dissolved in distilled water, and water

was—added/ o the total amount of 2.0 nl. The sol ution

@,,{It ed, and aseptically filled in an anpule (2
YN The anpule is

Cl

Il
N

To a mixture of 2-chloro-4-[2-(cyclopropylmethyl)-3-
hydroxy-5-oxo-2, 5-dihydro-1H-pyrrol-1l-yl]benzonitrile (400 mg)
and acetic acid (0.87 mL) in acetonitrile (10 mL) was added
sodium borohydride (131 mg) at 0°C in small portions. The
mixture was warmed to room temperature and stirred for 1 hr.
Water was added, and the mixture was extracted with ethyl
acetate. The organic layer was washed with saturated brine, and
dried over magnesium sulfate, and the solvent was evaporated
under reduced pressure. The obtained residue was purified by
basic silica gel column chromatography (eluent: hexane:ethyl
acetate=4:1 —» ethyl acetate), and recrystallized from
tetrahydrofuran-hexane to give the title compound as colorless
crystals (yield: 310 mg, 77%).
1H—NMR(CDC13)8:O.06—O.16(2H,m), 0.46-0.56(2H,m), 0.66-0.79(1H,m),
1.41-1.52(1H,m), 1.74-1.87(1H,m), 1.96(1H,d,J=4.7Hz), 2.68-
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sterilized and tightly sealed to give a solution for

i njection.
W@ b@9ojpresent

7

hyisqaenadi, ses . el QLPI-E' I, MBcEeLy cwltmrnqer
cachexi a,

I ndustrial App
invention has

- R

af

re
ef

280

ost eopor oSsi S an

licability The conpound of
a superi or acti on aRCHHP2008/064500
arly agonist) |,
ph§rgﬁ é éﬁ” tment of
frailty,
d the 1ike, for which

dti3A-48R%E i on of androgen receptor nodul at or

R

i

ase

glt

I t
g8 o )

ARSHERL LS

cation

ation
and

o sl 0Rss

2007- Z@QﬁSSoiutfmh|dbntaﬂamngthewnlmﬁtype;aﬁdrwbenhre¢éptor

A4

gor por a

AR IGSR

e

eiteqredialePs

in th|s reference.

eﬂ%P% S 6%éﬁ“p?8§eﬁt%%WQﬁund (100

r§ﬁsc hBegthm{£%§¥é'd¥% EHEBB§{éﬁr£€ 9&”@”&? OfB (Bound) /F
hi's 1 nventi on, wll, however e un erstood

(chr@sé yﬁrgra¢ma,t®<ibm the déwtzan/qleacoadr m@ulaod The label

Jgﬂ%k gaé 985 185 %dna?ﬁdtghéhﬁhﬁ(g of%n%aggtgkléhe compound

W eparting from the scope of % i nVventron as

et démbhmatedthemappeed&dschﬁen§howNJ1rpabbméslpatent
publications and other publicatiaons indicated or cited

in the Specification are hef

corporated in their

enti 1 €bimpduhy Eedylence.. Q. AiMbiltoryA re@ep@endat 100 nM
represented by ghe formulg (I] wherein BRhi1s a
hydr ggen atom ;@ hal ogen @tony a group W@ a car bon
at om—a group de a nitlp enatoma gr g v viaan
oxyget atowxor4i group—via—a—sutfur at0%6 R2—+s—&
hydr ogen—at-om hal-ogenatom —a group Via a-carbon
at om{_a_group @52 a nltrndpn atom a gr ciq via_an
oxygen_atom or58 group vih a sulfur atorf4

74 97

75 95

Experimental Example 2 Compound evaluation in reporter assay

system using Cos-7 cell

Cos-7 (5,000,000 cell

s) were sown in a 150 cm? flask, and

cultured in a culture medium (DMEM medium containing 10% Dextran

Charcoal

hr.

(DCC) -Fetal Bovine

Serum (FBS), 2 mM glutamine) for 24

Vector DNA containing AR gene, and vector DNA containing

luciferase gene bound at the downstream of an androgen

responsive promoter derived from MMTV (Mouse Mammary Tumor

Virus) were co-transfected by a liposome method.
culturing for 4 hr, the cells were harvested,
were plated in a 96 well plate and cultured for 2 hr.
Dihydrotestosterone
the cells were further cultured for 24 hr,

luciferase activity was measured.

(1 uM)

After

and 10,000 cells
Sa-

or a compound (100 nM) was added, and
after which the

The induction rate by the

compound was calculated with the luciferase activity induced by’

the addition of 5a-dihydrotestosterone

(1 uM) as 100. The

results are shown in Table 2.
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R3 is an electron-wthdraw ng group; R4 is a hydrogen
atom a hal ogen atom a group via a carbon atom a
w@e@a202844 a nitrogen atom a group Vvia an OXYRERJR2EA64500

or a group via a sulfur atogl 55 I|s a hydrogen atom a
hal ogen_atom a group via a 2] d% atom a group via a
ni t r og&ompioany Bxgmplyp No.a|dndozyden attem (&) atgilolpnM
via ajsulfur ataddn R6 is ajhydrogen atompea hal ogen
atom f[a group vhng a carbonjatony a groupyyia a

ni t r ogen atrom gogJr oup via[an OXyQEIT at Of Or & group
vi a a [sutfur—at g R7—t+sanatkyt—group e tomatty
havi ng—substit-uefnt at tsy—er—an—aralHor—gregp—eptioenalty
havi ng subst!tué ()R8 is

al kyl [group opt cnall\/ havi ng quhqt|tu9n$1Lq\ __an

al kenyl group opfional ly havingsubstituef (s) or a
cycloalkyl qrouﬁ5opt|onall havi ng subst®Quent (s) ;
S o 19hOHRaMbBe 8N OP4QRR 1 8hOALN ARth AN EMPoRn@ 8f Example
or 6-nmenbered ring optionally further having

Lubstituent (s) (in this case, Ring A my be a 5- or

bond h C3-
@y??ﬁﬁfeﬁﬁé bEOR s BSII ° hbreof . 2. The chradld of

aigodium whEbﬁideFﬂng A is a pyrrolidine Qong mg
6ft|onalli further having substituent (s) or

)péiisdihe S Hateht i onal Iy furt her ha@Wﬂﬁ“éG%éFP*@eﬁ?tal 2 ml

(s) (the R¥npBLAd P8, 6 %ﬁdEQbﬂﬁiédirgh&'éaﬁlum chloride
optlonally forma spiro bond wth C3-6 cycl oal kane) .

0. 0Ting) corpeudds ePl oidhiim ﬁlstmhbeélwaﬂEEn srd Wpdeogeas added
taé %@e %o@g&ogmgur% on% Oj Oamllowe&‘hal kgiutglron was filtered, and

aseptically filled in an ampule (2 ml). The ampule is

sterilized and tightly sealed to give a solution for injection.

Industrial Applicability

The compound of the present invention has a superior
action as an androgen receptor modulator (particularly agonist),
and is useful for the prophylaxis or treatment of hypogonadism,
male climacteric disorder, frailty, cachexia, osteoporosis and
the like, for which administration of androgen receptor
modulator (particularly agonist) is effective.

This application is based on patent application Nos.
2007-205966 and 2007-299658 filed in Japan, the contents of
which are incorporated in full herein by this reference.

Although the present invention have been presented or
described by referring to preferred embodiments of this
invention, it will, however, be understood by those of ordinary
skill in the art that various modifications may be made to the
forms and details without departing from the scope of the

invention as set forth in the appended claims. All patents,
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optionally having substituent (s) ; R2 is a hal ogen
atom a |ower al kyl group optionally having
waabseeent (s) or a |ower al koxy group opti oOPEI/IB2008/064500

havi ng substituent (s) ;. R3 is a cyano group; R4 is a. ,
BB SRR LE et A GBRT aPaR L re Tl i hahen Or Tited in

tHeOBpe RO £ 1 Sa i ity HrRIeR raboNi nESrpSrat dPWRr tBbkY| e Ot ies by

optionally having substituent (s) or an aral kyl group

ISPEr6AaEty having substituent (s) ; R8 is a hydrogen

atom a |lower alkyl group optionally having

substituent (s) or a C3-6 cycl oal kyl group optionally

havi ng substituent (s) ; R9 is a hydroxy group; and

Ring Ais a pyrrolidine ring which optionally has 1 or

2 substituents selected froma hal ogen atom a | ower

al kyl group optionally having a hydroxy group, a |ower

al kenyl group and an aral kyl group, or a pyrrolidine

ring formng a spiro bond with C3-6 cycl oal kane. 4 .

The conpound of claim1l , wherein the fornula (I) is

the formula (1" ) wherein RL is a hydrogen atom a

hal ogen atom or a | ower al kyl group optionally having

substituent (s) ; R2 is a halogen atom a |ower alkyl

group optionally having hal ogen aton(s) or a | ower

al koxy group optionally having hal ogen atom(s) ; R4 is

a hydrogen atom or a hal ogen atom
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R5 and R6 are each a hydrogen atom R7 is a | ower
al kyl group optionally having substituent (s) or an

wa@e@bkgi23gr oup optional ly having substituent (BOT/JP2RE/064500

is a hydrogen atom a | ower alkél group optionally
havi ng substituent (s) or a cycl oal kyl group
optionally having substituent (s) ; and R10 and R11
are the sane or different and each is a hydrogen atom
b HalcogeRUBE oRFPECIBNED BYKk{he gfeupilept (Idnal |y havi ng
a hydroxy group, a |ower al kenyl group or an aral kyl
group; in Rhis case, RI0 and R11 may form C3-6
cycl oal kane ether with the adjacent carbon atom 5

of claim4 , wherein RL is a hydrogen
$gvaton1or a lower alkyl group; R2 is a

| ower al kyl group optionally having

or a | ower al koxy group optionally
aton(s); R7 is a | ower al kyl group
pRtionall y haging substituent (s) selected froma

> , a lower al koxy group and a C3-6

group, or gfy aral kyl group optionally
gtituent (s) 'selected froma hal ogen at om
qup, 5 R8 is a hydrogen atom a | ower

a C3-6 cycl oal kyl group; and R10 and
R11 areRphe same or different and each is a hydrogen
atom a 'hal ogen atom a |ower alkyl group, a |ower
Aldkenyl group, an aralkyl group, or a I|ower alkyl
group substltuted by a hydroxyl 10 group (in this
rRase, a RpdwoubrRbtoapt honal dyerf aruvngyel @@bﬁpaﬁﬂa a carbon atom,
together with the adjacent carbon atom . 6 . 4-[
§ FZ08B) V326t W LERIRTU PG 520XBPYR r'Bta dih IRY@R]- otom or a

group via a sulfur atom;

R? is a hydrogen atom, a halogen atom, a group via a carbon atom,
a group via a nitrogen atom, a group via an oxygen atom or a
group via a sulfur atom;

R® is an electron-withdrawing group;

R is a hydrogen atom, a halogen atom, a group via a carbon atom,
a group via a nitrogen atom, a group via an oxygen atom or a
group via a sulfur atom;

R® is a hydrogen atom, a halogen atom, a group via a carbon atom,
a group via a nitrogen atom, a group via an oxygen atom or a
group via a sulfur atom;

R® is a hydrogen atom, a halogen atom, a group via a carbon atom,
a group via a nitrogen atom, a group via an oxygen atom or a
group via a sulfur atom;

R’ is an alkyl group optionally having substituent(s) or an
aralkyl group optionally having substituent(s);

R® is a hydrogen atom, an alkyl group optionally having
substituent(s), an alkenyl group optionally having
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(trifluoromethyl)benzonitrile, or a salt thereof. 15
I. 2-Chloro-4- [(4S, 59
WO 200092028k Yy - 5- net hyl - 2- oxopyrrolidin-1yl] benzeei/ar20084064500

0 .salt thereof. 8 .. 4- 4R . .
SRt Brho 105 65 irdeaLhvhy Bt ot R IRBAIAYOPRULRG | -
KB syhluedt € hoxybenzonitrile, or a salt thereof. 9 .
2-Chloro-4- [(2S, 3S, 4S5)

R721 3t _yJLBIhydPoRP- 2XKgeMhy3tam; and

FEPX! 58! sdéﬂ-% yﬁg&ggg&f ggllé?ehcﬁg_jgo%aaw fLehERT hatihg

107 2-Chl oro-4
sgbditfituentfs hy tiroxyhi’s- case, Ring A may be a 5- or 6-membered

r%%pﬂ:%%é%gé%f'ru %rI]l Oxr/]vlig{ll&e_é cO;cl%asl?qlatneS r,]e(ragog'salt
thérebhyl - 3- hydr oxy- 5- oxopyrrolidin-1-yl] -2-

(trifluoromethyl)benzonitrile. 30 12. 2-Chloro-4-]
(4S, 5S) -”"-hydroxy-S-nmethyl ~-oxopyrrolidin-lyl]

erzanitri - L(4 -5~ -3, 3-dif,. ;. .
Tuors 1o, 70 deln, 1t ofharely R isa Bifkiicine ring
op2ipethbyybenzon thaviagldubs i by (3)4-0x @28ipd88id#AS ring
- 2-et hyl - 3- hydr oxy- 4-net hyl] - 5- oxopyrrolidin-1-yl] . ,
BEASORLLY | Fetthois hayigh) GO pUqRS I5af "es PUE Ry gine Ting
adddbhi et 91 de Wﬁ%&é&t&bn%@?yﬂﬁﬁ ifdidyiloybbnd with Cie
benzonitrile . 16. prodrug of the compound of claim
cycloa¥kan@) phar maceut i cal agent conprising the
conpound of claim1l or a prodrug thereof. 18. The
phar maceuti cal agent of claim 17, which is an androgen
r.ecapt oompodhd adforclalith 1Theh@hainraceuti cal agent of

Rglfén;]g§d£ggé%ha%gm?naagg¥é§£21a&%%?ggog ?gggisgikyl group
optionally having substituent(s);

R? is a halogen atom, a lower alkyl group optionally having
substituent (s) or a lower alkoxy group optionally having
substituent (s);

R® is a cyano group;

R! is a hydrogen atom or a halogen atom;

R’ is a hydrogen atom;

R® is a hydrogen atom;

R’ is a lower alkyl group optionally having substituent(s) or an
aralkyl group optionally having substituent(s);

R® is a hydrogen atom, a lower alkyl group optionally having
substituent (s) or a Cis.¢ cycloalkyl group optionally having
substituent (s);

R’ is a hydroxy group; and

Ring A is a pyrrolidine ring which optionally has 1 or 2
substituents selected from a halogen atom, a lower alkyl group
optionally having a hydroxy group, a lower alkenyl group and an
aralkyl group, or a pyrrolidine ring forming a spiro bond with

Cs-¢ cycloalkane.
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20. The pharmaceutical agent of claim17, which is a
ti ssuesel ective androgen receptor nodul ator. 21. The
web@omzeaut i cal agent of claim 17, which is anPGhER08/064500
for the prophylaxis or treatnment of hypogonadism nale
climacteric disorder, frailty, cachexia or
postreepebfpbind 22 JdiREPhar WReesin Cle adamulaf (¢) ai® the
17, which is a frailty suppressant, a nuscle strength
forRadéed I’ & nuscl e increasing agent, a cachexia
suppressant, a body wei ght decrease suppressant, an
agenr ' fQH f he prophylaxis or treatnment of prostate
Ry tropRy, amyotrophy or nuscle |oss caused by a
di sease\or _an agent for reducing the prostate weight.
2 Bd for the prophyl axi s or treatnent of
Wpogdhadikfm mal e clinmacteric disorder, frailty,
ﬁache<ia o§1osteoporosis in a manmal , whi ch conprises
ad-11Stering anggffecti ve anount ofthe conpound of
or a prodrug thereof. 24. Use of the conpound
P pr a prodrug thereof for the production of
nt fBr the prophyl axi s or treatnent of
hypogenadi sm male clinmacteric disorder, frailty,
cachexi a or osteoporosis .

wherein

R! is a hydrogen atom, a halogen atom or a lower alkyl group
optionally having substituent (s);

R? is a halogen atom, a lower alkyl group optionally having
halogen atom(s) or a lower alkoxy group optionally having
halogen atom(s);

R* is a hydrogen atom or a halogen atom;

R’ and R® are each a hydrogen atom;

R’ is a lower alkyl group optionally having substituent(s) or an
aralkyl group optionally having substituent(s);

R® is a hydrogen atom, a lower alkyl group optionally having
substituent (s) or a Cs-¢ cycloalkyl group optionally having
substituent(s); and

R and R' are the same or different and each is a hydrogen atom,
a halogen atom, a lower alkyl group optionally having a hydroxy
group, a lower alkenyl group or an aralkyl group; .

in this case, R'® and R may form Ci_¢ cycloalkane together with

the adjacent carbon atom.

5. The compound of claim 4, wherein R! is a hydrogen atom, a
halogen atom or a lower alkyl group;

R?® is a halogen atom, a lower alkyl group optionally having
halogen atom(s) or a lower alkoxy group optionally having

halogen atom(s):;
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R’ is a lower alkyl group optionally having substituent (s)
selected from a hydroxy group, a lower alkoxy group and a Cz-g
cycloalkyl group, or an aralkyl group optionally having
substituent (s) selected from a halogen atom and a cyano group;
R® is a hydrogen atom, a lower alkyl group or a Csz-¢ cycloalkyl
group; and
R and R' are the same or different and each is a hydrogen atom,
a halogen atom, a lower alkyl group, a lower alkenyl group, an
aralkyl group, or a lower alkyl group substituted by a hydroxyl
group (in this case, R and R' optionally form cyclopropane

together with the adjacent carbon atom).

6. 4-[(2S,3S8)-2-ethyl-3-hydroxy-5-oxopyrrolidin-1-yl]-2-

(trifluoromethyl)benzonitrile, or a salt thereof.

7. 2-Chloro-4-[(4S,5S)-4-hydroxy-5-methyl-2-oxopyrrolidin-1-

yllbenzonitrile, or a salt thereof.

8. 4-[ (4R, 5S) -5-ethyl-3, 3-difluoro-4-hydroxy-2-oxopyrrolidin-1-

yl]-2-methoxybenzonitrile, or a salt thereof.

9. 2-Chloro-4-[(2S,3S,4S)-2-ethyl-3-hydroxy-4-methyl-5-

oxopyrrolidin-l-yl]lbenzonitrile, or a salt thereof.

10. 2-Chloro-4-[(4R,5S)-5-ethyl~-3,3~difluoro-4-hydroxy-2-

oxopyrrolidin-1l-yl]benzonitrile, or a salt thereof.

11. 4-[(2S,3S)-2-ethyl-3-hydroxy-5-oxopyrrolidin-1-yl]-2-

(trifluoromethyl)benzonitrile.

12. 2-Chloro-4-[(4S,5S)-4-hydroxy-5-methyl-2-oxopyrrolidin-1-

yl]lbenzonitrile.

13. 4-[(4R,5S)-5-ethyl-3,3-difluoro-4-hydroxy-2-oxopyrrolidin-1-

yl]-2-methoxybenzonitrile.
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14. 2-Chloro-4-[(2S,35,4S)-2-ethyl-3-hydroxy-4-methyl-5-

oxopyrrolidin-1-yl]benzonitrile.

15. 2-Chloro-4-[ (4R, 5S)-5-ethyl-3,3-difluoro-4-hydroxy-2-

oxopyrrolidin-l-yl]lbenzonitrile.

16. A prodrug of the compound of claim 1.

17. A pharmaceutical agent comprising the compound of claim 1 or

a prodrug thereof.

18. The pharmaceutical agent of claim 17, which is an androgen

receptor modulator.

19. The pharmaceutical agent of claim 17, which is an androgen

receptor agonist.

20. The pharmaceutical agent of claim 17, which is a tissue-

selective androgen receptor modulator.

21. The pharmaceutical agent of claim 17, which is an agent for
the prophylaxis or treatment of hypogonadism, male climacteric

disorder, frailty, cachexia or osteoporosis.

22. The pharmaceutical agent of claim 17, which is a frailty
suppressant, a muscle strength enhancer, a muscle increasing
agent, a cachexia suppressant, a body weight decrease
suppressant, an agent for the prophylaxis or treatment of
prostate hypertrophy, amyotrophy or muscle loss caused by a

disease or an agent for reducing the prostate weight.

23. A method for the prophylaxis or treatment of hypogonadism,
male climacteric disorder, frailty, cachexia or osteoporosis in

a mammal, which comprises administering an effective amount of
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the compound of claim 1 or a prodrug thereof.

24. Use of the compound of claim 1 or a prodrug thereof for the
production of an agent for the prophylaxis or treatment of
hypogonadism, male climacteric disorder, frailty, cachexia or

osteoporosis.
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