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WD 2006/ 121218 PCT/ JP2006/ 309988 -1 DESCRI PTI ON

N, N- SUBSTI TUTED 3- AM NOPYRRCLI DI NE COVPOUNDS USEFUL AS
WOBNAM2NES REUPTAKE | NHI Bl TORS TECHNI CAL FI BeCr/Tirme06/309988

present invention relates to a pyrrolidine conpound.

5 BACKGROUND OF THE | NVENTI ON-Three types of

nonoam nes, known as seroE%%EE,Pngﬁepinephrine and

dopam ne, act as neurotransm Fers I'n organi sns.
NTherebor|rep harAmBseR YRR OB IS NR at0MRQUED NUSERIT Ae MOSORYIAIEE REUPTAKE
inmtEIDR®ry effect are widely used as therapeutic
- pharmaceuticals 10 for drseagearoftihe central and

peri pheral nervous systems. WNany of the o

phar macedicc RIrssasedlnHdes relateeat? iy PHEmddingncompound.

sel ectively inhibi gaPRERRINISRIA ITAE B VIEEF@HENI N

reupt ake. Exanpl es—of such pharmaceuticats 1 ncl ude

i m pram n@hitge tpes -afe eragnbreantingepr agsagrgtonin,

a c 5 _ge at i [ ):,
o e S At e “BEE g Pl U RRREEEEEE Jm
broganitmne (BSREfondhi pHageaesuwtiai sahbiviepressaveg)ine reuptake

serotonin a or norepi iLn t i.nhibito .
IR AR, FHER RRE PR Gh B 45 PR b ceuticats
dori depreaseands)thangnthel dndkedSpheBSatlanarvold wyatems.
Ri nshosei shi nyakury.l apanese, Jour nal 20, of i nical .
Psychopha?ﬁﬁgnggég? ?C§Pt§iqﬁ§igfi thﬁé%%f%niFreatlng
Hagess@tod erslecthvety waekditonotdesepiiaense esdi&arsn
to exhibit _their therzgeutic effects and | f 1%E$nnnre, ,
FﬁBEEalﬁhar FEeBRt e A% PP PRYraafBieadar 1 imipramine (a
ef L 8et Seddraahout a30%a&frpatihent smesfdieniing fhoskcond-
depression (see 25 Phil Skol nick, European Journal of
BREFRAEHD G idepTSSITH:) 356 120) 1 VI SUCCORE LRt g tnhibitors
LIWENTE ON ¥k RbheCts@kr ! heiirALgBhe A ich bRLREONIEEAts) ,
phar maceuti cal preparation having a w der therapeutic
speetenin BO/OranokeRMERITLNgGepreRsR sSnhakdtees ngich as

exhi-bi t if ¢l - [ ct
SRER:Sxls Y, LRt e B SRl oh DA S 8L EF] Sind the
ilnkent{ ses Ssalamiced BimraxtRemshveeei sisioaradhurtio (Japdnesse Journal

t bo) ' d f d _t hat lidi d
R e L R AR s i
produce suilweaed) tlesidked phateaceutiresl wpekpafat ithese
T t i tion, .h 2006/ 121218
PEAFERSo00IR0G088 ShUb o TR Conpr] Se Ba884%8h" (I

ffuRdh8&Bmore, these pharmaceuticals fail to exhibit sufficient

effects in about 30% of patients suffering from depression (see
Phil Skolnick, European Journal of Pharmacology, 2001, 375: 31-
40) .

DISCLOSURE OF THE INVENTION

An object of the invention is to provide a
pharmaceutical preparation having a wider therapeutic spectrum
than known antidepressants, and being capable of exhibiting
sufficient therapeutic effects after short-term administration.

The present inventors carried out extensive research to
achieve the above object énd found that a pyrrolidine compound
represented by formula (1) below can be usgd to produce such a

desired pharmaceutical preparation. The present invention has
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The present invention provides a pyrrolidine conpound,
a conposition conprising said conpound, an agent

w@owpn2risg said conmpound, a use of said conpPCHER2066/309988

method for treating a 5 disorder, and a process for

produci ng sai d conpound, as descrived in ltenms 1 to

14 below. Item 1. A pyrrolidine conpound of Cenera

BeEAUAScdDl1sREQ' bAERIQh (hlis Mikbidd. or a salt

t hereof, wherein R101 and R102 are each |ndependentl

one of th&hFoPFEaFRg IEF%G&QD(H§OF6k¥%@)py(i?lhiﬁﬁ%ﬁ§ﬁpound

ar eHﬁposﬁﬁ’Lc{nZl:oﬁpPYEirqg'lsagﬁ:p%Bm &L%id a hergehli 8Mbrising said

group, (4) an indolyl™ group, %

ZoRpERGdrio UsH- Phdeayd @prmd (@)m%thpgbﬁpﬁytr@%um a

%Qsézgief‘ henz of HE&:e%é OtHh pr(;é)lcﬁq@%a{l‘a yom@BQH@; (sg)iescrlved
I azol gro a pyrimdinyl group, (1

pprétﬁmyﬂ-gﬁodﬁ 129£@a2) a benzot hi azol yl group, (13)

a thieno[ 3,2-b] py, 1 4 r

(15) a cygﬁggiﬁ Z{ 89 %ﬁé% éﬁpoppghydroﬁ%?gﬁyﬁgemula

group, 30 (17) a pyrronI group, (18) a

2, 4-di hydro- 1, 3- benzodi oxi nyl group, WO 2006/121218

PCT/ JP2006/ 3@@@88 -3 (19) a 2, 3-di hydrobenzof uryl

group, (20) | a 9kt fluorenyl group, (21) a pyrazolyl

group, (22)Nalbyr|da2|nyl group, ,5 (23) an
indolinyv gfoup, (24) % t hi eno[ 2, 3-b] pyri dyl group,
N
H

or a salt thereof,

wherein R and R'® are each independently one of the following
groups (1) to (86):

a phenyl group,

a pyridyl group,

a benzothienyl group,

an indolyl group,

W

naphthyl group,
a benzofuryl group,

quinolyl group,

[of]

)
)
)
)
5) a 2,3-dihydro-1H-indenyl group,
)
)
)
)

o}l

thiazolyl group,

a pyrimidinyl group,

a pyrazinyl group,

a benzothiazolyl group,

thieno[3,2-blpyridyl group,

cycloalkyl group,

jo)]

tetrahydropyranyl group,

)
)
)
) a
14) a thienyl group,
) a
)
) a pyrrolyl group, .
)

a 2,4-dihydro-1, 3-benzodioxinyl group,



(25) a thieno[3,2-d]pyrimdinyl group, (26) a
t hi eno[ 3, 2-e] pyri mdi nyl group, (27) a

wdakbopsrerol of 3, 4-b] pyridyl group, 10 (28) an PCT/JP2006/309988
i soqui nolyl group, (29) a 2,3-dihydro-1, 4- benzoxadi nyl
group, (30) a quinoxalinyl grgup, (31) a quinazolinyl
group, (32) a 1,2, 3,4-tetrahydroqui nolyl group, 15
(B3) éiZQBGHQE&&yébénMMﬂUrgukgko@@;ﬂJp, (34) a |ower
al kylthio |ower alkyl group, (35) an am no-substituted
(Bhera afclugrsnpt cﬂﬁqugmal ly substituted with one or

Q@p | DWRIraablyl gﬁggps on the am no group, (36) a
I

phenoxy | ower ™ a group, 20 (37) a pyridyloxy |ower
é?&wagaryé&slamm%)g@qpomr al kynyl group, (39) a

AeNYiy | 9%@@ alkenylgroup, (40) a 1, 3-benzodi oxol vyl
grop rlj' a g ég%“ﬁsdro 1, 4- benzod|oxonyl group, 25

(ZQ)EaT3u¢m@ﬂHyarbﬂHY%M%@nﬁé@PBxeplnyI group, (43) a

S%%ﬁg% %@ibl’ £ fl%&ng 2s:¢li hydr oqui nol yl

tetra 0|squ|nonI group
(26) &1ﬂhaem@iéz©+g]pxpﬂm;dln8® ¢aIp,a benzoi sot hi azol yl

48
g%ﬁgg?%ﬁ£§¥%FyPl %3%?ﬂ¥%ggéggﬁg¥n1dazolyl group, (51)
aza)Znszéxt@nnahyﬁr@mmmhthyl | ower al kyl group, 35

336k 4 2 e pearIraoberssese nh e n (b asoiyl
| 8wvera ajdiyloxan onpl dﬁbﬁp a tetrahydropyranyl | ower

alk | graou 55 i peridyl |ower alkyl group, (56)
YﬁﬁéﬁVF@FSQéPyﬁ »substituted | ower al kyl group,

3é57a ﬁd,@quttatk y&xﬁdﬁgﬁ%hzsﬁu@ﬁduﬁ,ut ed | ower al kyl
%roup, (58) a phenyl | ower _al koxycarbonyl -substituted

é@éra&HKﬁpaékﬁéplow%%9¥k§lh96P%&y substituted | ower

?%{ a A a(lﬁgitﬁlé qweragmgsy d2wgy, al kyl group,
a carboxy Iower alkyl grougkylo (62) a

¢ 3b bawmEnigwbsupsbt eetadbvieresl R Jgrqa@cslposptbﬂfaﬂ%y

substituted with one or two lower alkyl groups on the amino group,
a phenoxy lower alkyl group,
a pyridyloxy lower alkyl group,

\)]

lower alkynyl group, -

phenyl lower alkenyl group,

1, 3-benzodioxolyl group,
2,3-dihydro-1, 4-benzodioxinyl group,
3, 4-dihydro-1, 5-benzodioxepinyl group,

AT (R ¢ B O

dihydropyridyl group,
1,2-dihydroquinolyl group,

a l,2,3,4-tetrahydroisoquinolyl group,
a benzoxazolyl group,

a benzoisothiazolyl group,

an indazolyl group,

a benzoimidazolyl group,

an imidazolyl group,

a 1,2,3,4-tetrahydronaphthyl lower alkyl group,

e T T e e T e S e
N N N N A N N et

an imidazol[l,2-a]pyridyl lower alkyl group,
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substituted wth one or two | ower al kyl groups on the
car banoyl group, (63) a | ower al kenyl group, (64) a
worooph2i2isy| car bonyl | ower al kyl group, 15 (6BQT/@P2006/309988

benzoyl |ower al kyl group, (66) a phenylthio | ower

al kyl group, (67) a naphthylthio | ower al kyl group,

(68) a cycloalkylthio | ower al kyl group, (69) a

Y3 da/gﬁﬁbgfgymfe{o@ﬁxdlll@ufgpouﬁp (70)71;71 A
rrmailny 10 | ower a rou a furylthio

g@\)era Ry PRy BRI 13%%.% 5 Pover  al kyl

9554 gl Bhiayd, Sofd hiaghagobi) i o | ower al kyl

%rou benzi m dazol ylthio | ower al kyl group
56 F))dl@hﬁéiﬁt hpwen| 34 4oryo S bRt sk Loyes u%lkYJ( m)ouar
RgﬁfQ¥cldﬁeEhb@kb§?@ﬁrﬁﬂﬂyﬂLSQEQ%Ekutéa7?bw?r alkyl group,

benzoxazol yl thio 1ower al kyl group
t(h® )aonImemmlolpwweraldiwcagb@nblﬂ{bﬁg)ltaﬁed lower alkyl group,

|8 122Gl L0 0ol QUErC Ayl QEpUD 0 B0 an

n1no S ower a kylthrolo
®ﬁ®]0ndkM¢rsabkoxyL&thnmaﬂhyén@rQupﬂ\MJ | oner al kyl

ps on.the 18m no 1) a ph | - substituted
qé\/\};r D SHTRRR 10T I SrobBe) 7 Plany ! pounstirute
azylaSndrﬂambynedubsmmhuﬁ@bkbeGroalkymegrahpybptﬁmnqily
3 ri subst,i ed | ower .al kyl thi o | gwer
SPRSPT e Wb aR % S1isn doRes S Bodos 2ubheen he Ggpamoyl
@rbu@;oxy substltuted | ower al kylthio | ower alkyl

Toabre dlaep: GLbemY. ko) & Lover

eelakpxa/Cn@fﬂ@%xhnw@ﬁbdwleqobq@weauq}lksdm 9 | ower
aIk; qro and each of the groups (1) to (32),
a

(87 zocvé (se3r )l 9E°UP79), (81) to (83) and

8 %hggelgw & suBstibuents  selected from
éhe)folléaﬁﬁg (1-1) t eo (1y%7 oﬁéthe cycl oal kyl ,

dpdhed iraprchiydtbiocyesc alikiig: 9¥quel) hal ogen at oms, 10

)g! t 'y substltuted
mﬁ?ﬁ oﬁ%nga§%§¥£££aq%%§%y§§ggg §?ﬂﬂ% | ower al kyl
gﬁ@hps mptidydahliy Sobst ialdyédgwbeihy one or nore

n.at.o I y ups optional
g%b tgﬁr%ﬁﬂ%ip%%%ﬁ%ad¥ywé %hﬁ?% g§gdﬁ P y
(71) furylthio lower alkyl group,

72
73
74
75

) thienylthio lower alkyl group,

)

)

)
76)

)

)

)

)

a
a
a 1,3,4-thiadiazolylthio lower alkyl group,
a benzimidazélylthio lower alkyl group,

a benzthiazolylthio lower alkyl group,

a tetrazolylthio lower alkyl group,

a benzoxazolylthio lower alkyl group,

~J
[co R |

7
7
80

optionally substituted with one or two lower alkyl groups on the

a thiazolylthio lower alkyl group,

\Xe]

(7
(
(
(
(
(
(
(
( an imidazolylthio lower alkyl group,
(

an amino-substituted lower alkylthio lower alkyl group

amino group,

(81) a phenyl-substituted lower alkylthioc lower alkyl group,
(82) a furyl-substituted lower alkylthio lower alkyl group,
(83) a pyridyl-substituted lower alkylthio lower alkyl group,
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15 hal ogen atons, (1-5) nitro group, (1-6) |ower
al koxycar bonyl groups, (1-7) am no groups optionally
waeamstizuw ed with one or two | ower al kyl gr oupGT/JE2006/309988

(1-8) | ower alkylsulfonyl groups, (1-9) cyano group,
(1-10) carboxy group, (1-11)_bydroxy group, (1-12)

t hi enyl groups, 25 (1-13) oxazolyl groups, (1-14)
U@@htaf1ﬂydtgb§ypl§1l;1bsﬂi3:613;t%_)jt hz{e@%@ya_{ltlﬁﬂwﬂot (L&vtv%ﬁ)alp@&n gx¥up,
roups optionally substituted w one re

%%i)oée@hﬁpeﬁg*%wqwuﬁﬁé‘nwwﬂ Ry k3G - i?“f%t?gﬁ‘)’ll group, and
5@@?%1Qb&%&yaﬂk&&%ﬁérboﬁ%i1§&bé€ﬂ%ﬂtéﬂ Kaney! a DEPUHPS o lower
1-19) phenyl groups optionally substituted on the

phENY 9%y with one to five substituents selected
5@@4&6 3" eHR %%%Jsstmgtoohznal @8N ab9sy. | @MY
a ya I

, (64) t
oXy groups, o group, lower 35 al kanoyl groups( ) to
&N% 1 offdr &bky83hrangbs 85WOn2Y 0 V2 pREgor more substituents

09988. 6. (1-20) _ |, awer .al
g%%%%g%pq?éﬁ2?§§éggﬁgwﬁé%e?ia?ty ggbggg,oﬁiﬁ%%fagﬂfglkyl’
dronembier edt bateratwd ilwetréngeycl i ¢ group-substitut ed

| fonyl, arou t he heterocyclic group containing on
?#e{%qﬁgf%Fgc§§?$%’ring one or two heteroatons

et Bctlegiefr aikyhehigy arpupsoost sénald yofsubstiogesn] with one or

$
0X n_and sulfur, (1-23) thiazolyl groups optionally
@%%%ﬁ??ﬁ%ﬁﬁ‘ﬁ}?%sbne or two |ower alkyl groups on the

{hiazadndr agky( lg2ps Bbdazeiyly s tutdd (Wi2bne or more
am no |l ower al kyl groups optionally substituted with
BTG ALWBSk ower al kyl groups on the anino group,

Qi:@ﬁ)ld%@&rQhkgkﬁyérdd@@eprHKQ%YL%ré&ﬂ@iituﬁédzﬂﬂth one or more
i soxazol yl groups, (1-28) cycl oalkyl carbonyl groups,

hglegerp@ALomgpht hyl oxy groups, (1-30) pyridyl groups,
(1=8)nfiboyyr8LguPs,  (1-32) phenyl thio group,
(1-6) lower alkoxycarbonyl groups,
(1-7) amino groups optionally substituted with one or two lower
alkyl groups,
| ) lower alkylsulfonyl groups,
1-9) cyano group,
0) carboxy group,
hydroxy group,
thienyl groups,

)
)
)
1-13) oxazolyl groups,
) naphthyl groups,
) benzoyl group,
) phenoxy groups optionally substituted with one to three
halogen atoms on the phenyl ring,
(1-17) phenyl lower alkoxy groups,
(1-18) lower alkanoyl groups,
(1-19) phenyl groups optionally substituted on the phenyl ring
with one to five substituents selected from the group consisting
of. halogen atoms, lower alkoxy groups, cyano group, lower

alkanoyl groups and lower alkyl groups,
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(1-33) oxo group, 20 (1-34) carbanpoyl group, (1-35) 5
to 7-nmenbered saturated heterocyclic groups containing

wWo@r®60212180 het er oat ons sel ected from the gr oupCT/JP2006/309988

consi sting of nitrogen, oxygen and sul fur, the

het erocyclic group optionally_gheing substituted with
one to three substituents selected from25 the group
¢ 050 )stghr@ yof 16%&r HioHa; olceups, al kyl groups; | ower

al kanoyl groups; phenyl |ower alkyl groups; phenyl

gtotbs C36ﬁ9|éﬁ§?¥ya%@%%§FPﬁP§d on the phenyl ring wth

eNe2410 4 RHoes _nBRPbELS eheated KPR 18RO oup-substituted
conS|st|ng of halogen atons and | ower al koxy groups;

anHE RVl GFPUgFoupRe BEtEICBEY 16k PHEURr 6oR- AiENE1 037 he

E%@f AN dongr QS Wwbhhét@rﬁt@ﬁssge&aaﬁe&%l&%name group
are not sinultaneously unsubstituted phenyl.

toepisting pfr nbtraisre cxypeandndfsuEdmeral For nul a (1)

06/ 1P h £ e
XSL%$hlﬁé%%§%§t ﬁ?&d&?qggégﬁgggﬁ sd?sﬂi%u?eéa&%éagﬁkae& two
doweemp,al(k3)L grbepzocbmlté‘rwlthgalgbe, rijig,4) an indolyl

0 5) dj ro-|1 Hindenyl group, 6) a
g; #?%f&ldﬁoﬁé¥§ (né%henzofuryl érogp, p(8)(a)
qm+m@iymu@mo&pwei0aﬂ@2)gaobpazapﬁuanaﬂbm sgbeuptut{elBwish one

4- di hyd - di 19
3 SE O NS BT P TRt Blip e 20 R RCFElor eny

QI ORIp) pjﬁ%ﬁﬂlamnyndIbWénMalngypgroﬁﬁ% (28) an
|squ|nonI a 2, 3-di hydro-1, 4- benzoxadi nyl
grotp 1%9§@F03Ygugﬁ inyl group, (31) a quinazolinyl
f 0PI c(B?La)o ax}idaBodnjietyrabydy oqui nolyl group, 20
?40% 2 3 gén%odloxofélk%ro%p, (41) a
31329 HRRShY 12X Bedsioxi nyl group, (42) a
436k Q¥Qr 1, 8rBgpzodi oxepi nyl group, (44) a
%i23g|hyd€bah|§gI§§ group,

1-32

furyl groups,
phenylthio group,

1-34
1-35

one or two heteroatoms selected from the group consisting of

( )

{ )

(1-33) oxo group,
( ) carbamoyl group,
( )

5 to 7-membered saturated heterocyclic groups containing

nitrogen, oxygen and sulfur, the heterocyclic group optionally
being substituted with one to three substituents selected from
the group consisting of oxo group; lower alkyl groups; lower
alkanoyl groups; phenyl lower alkyl groups; phenyl groups
optionally substituted on the phenyl ring with one to three
members selected from the group consisting of halogen atoms and
lower alkoxy groups; and pyridyl groups,

(1-36) oxido group and

(1-37) lower alkoxido groups,

with the proviso that R and R'® are not simultaneously
unsubstituted phenyl.

+

Item 2. A pyrrolidine compound of General Formula (1)
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(45) a 1, 2, 3,4-tetrahydroi soqui nolyl group, 25 (46) a
benzoxazol yl group, (47) a benzoi sothiazolyl group,

w@ 2@p/12r218 ndazol yl group or (49) a benzoi m dazptTiP2006/309988

group, and each of which may have on the aromatic or
heterocyclic ring 30 one to thyree substituents

sel ected fromthe groups (1-1) to (1- 37) as defined
ot &t e d.tHdremr3aclopyirliodiinemcbppaunttiof Gener al
Fegrmul a (1) or a salt thereof according to Item 2,
Wher é®n WO 2006/ 121218 PCT/ JP2006/ 309988 -8- R101 is
(1) a phenyl Goeyp or (3) a benzothienyl group, and
each of which nay have on the aromatic or heterocyclic
(Bhg? BeRARFIENYHr 88°dRibst i t uent s sel ected from the

queURn CONSIISLI BEo@p, (1-1) halogen atons and (1-3)
| ower al kyl "groups optionally substituted with one to
t(RY et hedohdydEeohE 10414 ITAUByr rol i di ne conpound of

eral l 2, 64y 10 or a salt thereof according to
IQ?Zm S,at\g}lf%reﬂr% %rngﬁ is (1) a phenyl group, (2) a

BYii dyberpaiaryl @9Pumy t hi azolyl group, 15 (10) a

i o 11 i nyl 14
R Ay Do 2Bms an  nabolyl aroup. (59 &

Hyéy ox ybendygthitubeédl | guemrp,al kyl group or 20 (60) a

I r koxy..l ower - al kyl group,. and each of the groups
(371372 PSR S SRl R fay ave o
t(he) as oxpd-+di girbeerzobyotll groupg one to three

S tituents selected fromthe groups (1-1) to (1-37
6{28 e%iﬁgﬂglq%eWingJi?uQS ltem % prygroli)di ne( )

qogposndifolGerer gkoley nul a (1) or a salt thereof
according to Item4, wherein RLO1 is a nonohal ophenyl
gr8upan al RHINGpHenyFO'Youp or a phenyl group 30
qubst & t2f 2dwWbRoones had0asR ahom grepne | over al kyl

30) a quinoxalinyl group,

(

(31) a quinazolinyl group,

(32) a 1,2,3,4-tetrahydroquinolyl group,
(40) a 1,3-benzodioxolyl group,

(41) a 2,3-dihydro-1, 4-benzodioxinyl group,
(42) a 3,4-dihydro-1, 5-benzodioxepinyl group,
(44) a 1,2-dihydrogquinolyl group,

(45) a 1,2,3,4-tetrahydroisoquinolyl group,
(46) a benzoxazolyl group,

(47) a benzoisothiazolyl group,

(48) an indazolyl group or

(49)

a benzoimidazolyl group,
and each of which may have on the aromatic or heterocyclic ring
one to three substituents selected from the groups (1-1) to (1-

37) as defined in Item 1.

Item 3. A pyrrolidine compound of General Formula (1)

or a salt thereof according to Item 2, wherein
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R102 is (1) a phenyl group, (2) a pyridyl group, (9)
a thiazolyl group, 35 (10) a pyrimdinyl group, WO

WQ@O06/1121918 PCT/ JP2006/ 309988 -9- (11) a pyrBei/sme06/30998s

group, (14) a thienyl group, (48) an indazolyl group,
(59) a hydroxy-substituted | owgy_ al kyl group or 5
(60) a | ower al koxy | ower alkyl group, and each of the
gal?iu@s(l) (2), (9), (10), (11), (14) and (48) may
gag aromatic or heterocyclic ring one or two
stk %ﬁ% HelecPed fromthe group consisting of

(3)1h bahAgen endlogBougd,1-3) |ower alkyl groups
optlonally substituted with one 10 or nore hal ogen

afgnBachirff (Whioh ByaMAH Gp thet ekematis eyr hetetperclic ring
eaBPey neh Qe @%B%E@%u@ﬁﬁéngéie@%kd 9foﬁ?€ﬁg ErBH§r88E31stlng of

according to Item5 selected fromthe gro
déng) sha aFf atomg and (1-3) lower alkyl groups optionally

- [ | am ne,
%ﬂbgpuor%%ﬂeny %% é eeg%?%%%%.%%“syyl am ne,
(3,4-difluor ophenyl ) phenyl - (S) - pyrrolidin-3-yl am ne,
bis-(4-fl A phen I rrolldln 3: yl.ani ne
(3, 4-difl &%r glphen%lgyr((r?lflﬁuo?op%%%r)d %%) E]ﬁi}?ff%}i%%%uéa (1)
oyl ansak;, th2@eof according to Item 3, wherein

3ozchl or o- 4-fl uorophenyl)-(S)- pyrrol idin-3-yl-p-tolyla
ne;

41 (&) pHehyill yebap3- met hyl phenyl ) pyrroli di n- 3-yl am no] -

oni tr
8 Z‘Z’éﬁﬁﬁ%’ﬁoﬁﬁ@ﬂ@d )-(S)-pyrrolidin-3-yl ani ne,

(8y cgla{ﬁz%-lg,llugf&@enyl )-(S)-pyrrolidin-3-ylthiazol -

Xl am ne,
( Ofl%d?ﬁbrﬂﬁéﬁﬁp)’l(‘gﬁ%rrol i di n-3-ylthiazol-2-ylam ne,

(314 leaqﬁggme@y(gap (S)-pyrrolidin-3-ylthiazol -2-ylam
i ne,

((3421 i teHlepwdpaEay® ) pyri m di n-5-yl - (S)-pyrrolidin-3-yl

? Eﬁ?r})rl(?-d ZPHE %é)rfyl)pyr azin-2-yl-(S)-pyrrolidin-3
(?95narhydroxy—substltuted lower alkyl group or

§BoE i orfict, SLUSEOPNRRY! L1k CeQgpyr! i n-2-v1)-(9) -
éﬁdcéﬁcm @f4theugropisenyl)), gy dior 2- y10)( Syipys r pld)diand3 (48)

wdy L on, the Br U, ProUPFRFREYElic F&79 057 diq diwes

sybeiinesnts selected from the groups (1-1) to (1- 37) as defined
3 chI oro 4-f 1 uorophenyl)-(6-fluoropyridin-3-yl)-(S)-p
bBr%Yiln- 3-yl amine, 35
(3 4-di chl orophenyl ) pyridin-3-yl-(S)-pyrrolidin-3-ylam
I ne,
ITtem 5. A pyrrolidine compound of General Formula (1)
or a salt thereof according to Item 4, wherein
101 ,
R 1s
a monohalophenyl group, a dihalophenyl group or a phenyl group

substituted with one halogen atom and one lower alkyl group,
102 .

R 1s

(1) a phenyl group,

(2) a pyridyl group,

(2) a thiazolyl group,
(10) a pyrimidinyl group,
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WO 2006/ 121218 PCT/ JP2006/ 309988 -10
(3-chl oro-4-fl uorophenyl)-(S)-pyrrolidin-3-ylthi ophen-

WG 200bam2mee, PCT/JP2006/309988

(3-chl oro-4-fluorophenyl)-(5-fluoropyridin-3-yl)-(S)-p
yrrolidin- 3-ylam ne, -9-
(4-f 1l uoro-3-net hyl phenyl)-(5-fluoropyridin-3-yl)-(S)-p
yiE bl @ ddyraBn3ly baoume, o _
gag%g%-gﬁ%éﬁyloggéééfluorophenyl)pyrrol|d|n-3-ylan1no]e
148 S (Irdehbayd- grdipor ophenyl ) pyrrol i di n- 3-yl am no] -
= get hyl - propan-2-ol,
fg?ﬁ h%] s G8PBpHeRRY) Levehet Hoky Sm9yP) oF S) - pyrrol |
gﬁﬁig? Eﬁ?éfLamkﬁﬁﬁ_#?wer alﬁyl roup, i di n-3-y1 ani no]
- -(3-ch| oro-4-fl uarophen rrolidin-3-ylamno]-
%?%p%%ﬁh F tlle groups (1),92),y(3)p,y (10), '(11),y<14) and (48)

9y atehes @ngcn_hﬁ LS QRIGRY b~ he SEINRAMRS OBKL) 51 s PYIEO

| | s 1]

%‘g@%ﬁﬂt&ﬁ%-t&- F Lot losh dipin) tia - grequry lconi shitag od £ 5y) - halogen
et oot U 0 eianiay ety e

AfripREe dogen atoms, and (1- cyano group.
benzo[ b] t hi ophen-5-yl -(S)-pyrrolidin-3-ylthi ophen-3-yl
amne. |Item?7. A pharmaceutical conposition

conpri si ngtem 20 Py pyokotidine avppunddodf GAral Formula (1)
I It th f di to It 1
A:J_D My aiaLt( %ﬁe?éo@.asc%torgﬁlag rateg ﬂﬁﬁlﬂa?%géﬁkggg?q? yf ro?nmthe agroup

an active I ngredien
euedpttabbeotarrier. Item 8. A prophylactic and/ or

1¢ eutjc ent for 5 disarders_caused by reduced
{142%?% Fgﬁfsl?ﬁlg‘@ip & g"ééfﬁ?%‘?ﬁqu,ldlﬁﬁ?’éﬁw}ﬁri ne or
dofdubrepheoyiuisingg-as) %ﬁ@liiﬁﬁni-gg?féﬂﬁ{g, a
%rr_gll.lgl ne%zg%rﬁ)ﬁ nd of Ceneral Formula (1) or a salt
&r 8of 1 % ;pPSnYJt’éfﬁ)].'.Pygeiollf-éhlilfﬁ.-ﬂamme,
Hirsefiay Eacdtsprand/i9r (& hesppeiting nagedi spagcording to
[ tem 8, wherein the disorder is selected tromthe

G SuptEbrr Sthemy Lof (Aypliarempbiessl) dépr ensimnidanxd-efhamine,
di-gan ge6-s4-r fiRak I aumay i S; syndr one; . acut e
(stress syndr orre;OphgsgiUda%v gfgg%ﬁﬁfp fi\gisgr ggﬁglmﬁd}ﬁ/

43 ldy s mbt phiworgi-Songehylidsnle pycrolisdaj-eyllati o8] -
RakbAg: i sorders; obesity; chem cal WO 2006/121218

PCT/ JP2006/'309988 - 11 dependencies to al cohol,
bdgc 4B neludwramdieny L phédohamyiollabin AB-epldmige, and

e e L L SR E PO Bl Sl BBl v amine,
(d-Sbnaersienydni-¢S) dbworadais n-BegDEY: AH30rdel Snine,

Sp Ao O ErT AT ol S Lo or Gt RaPL-3 yLanine,
(3,4—dichlorophenyl)pyrimidin—S—yl—(S)—pyrrolidin-3—ylamine,
(3—chloro—4—fluorophenyl)pyrazin—Z—yl—(S)—pyrrolidin—B—ylamine,
(3—chloro—4—fluorophenyl)—(5—chloropyridin—2—yl)-(S)—pyrrolidin—
3-ylamine,
(3-chloro—4—fluorophenyl)pyridin—Z—yl—(S)—pyrrolidin—3—ylamine,
(3—chloro—4—fluorophenyl)pyridin—B—yl—(S)—pyrrolidin—3—ylamine,
(3—chloro—4—fluorophenyl)—(6—fluoropyridin—3—yl)—(S)—pyrrolidin—
3=ylamine,

(3,4—dichlorophenyl)pyridin—B—yl—(S)—pyrrolidin—3—ylamine,
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tract disorders; negative syndronme of schizophrenia;
prenmenstrual syndrone; fibronyal gia syndrone; stress

wWOo pentizmence; Tourette's syndrone; trichoti | POTRIH065/309988

kl ept omani a; mal e i npotence; attention deficit
hyperactivity di sorder (ADHD_qghronic 10 paroxysnal
hem crani a; chronic fatigue; cataplexy; sleep apnea

%3’%1@%%—@@198@8@%1 égmwxroﬁJmlgpbyyagﬁi&pmﬂéoylamme,

her apeuti c agent accor to Item8, wherein the
&1%@?1@@@ s L4 Bprephanyly) crfﬁrgleuorwyg’fl@&a éo¥sl st ngysrolidin-
g £ﬁﬁgons sel ected fromthe group consisting of
ne] or épressi on; blpolar 1 di sorder; bipolar 2 .
643@W3mnﬁ‘éblyl@m®dde, Sufeonanye igilaopdel 5 (Fapvarolidin-

i Latypical depression; seasonal affective

or eré post partum depressi on; mnor 20 depression;
F e0ur (Behlbried- ﬁlemw@@englmmdin'rawmjatﬂ]@thanol

2
N o ——

oeprasi-vd, dlsorders depreSS|ons i nduced by vari ous

OO, 0 39088, 3 AL BSOS 018, OISR

pyﬁ@ﬁﬁgrathyr0|dlsn1syndrone Addi son' s di sease,
anenorrhea and | actation sgy@gone Par ki nson' s

a7 56sel 3APFREP BT HIKOPBERE! ) PYHEck e % aptsdgprgpan-1-ol,
@3%&%-4%&@8&@@@%19uq&ma@mf@@@@l caprebrrolidin-3-

depressi on of the m ddl e-aged; senile depression;
Eb@ﬁ@gélon of children and adol escents; depression

i pduced Joy; - fﬁgokgéﬁér{ﬁr §ng€u9yﬁsm%dbegyc%w

adjustnent di sor and anxiet1es sel ected fron1th
EYDH%UGBWSBSVﬂﬁ@l@$ranXIety i nduced by adj ust ment

éﬁég i eane h@ﬂxé _ﬂ é}dg§§? E {ﬁﬂg’gﬁ%ﬁQX%ﬁéﬁfguﬁﬁgmine, and

romthe group co rain
barﬁmtb]dmi@puenrbryﬂef Sapryicnpligin -5 \NOh20p6¢ - BrIgmi ne .
PCT/ JP2006/ 309988 -12 Item 11. Use of a pyrrolidine
conpound of CGeneral Formula (1) or a salt thereof
accor di ngItemany Anphaﬁhabéenscéltqmmp@saSiandwqmprﬂsing a

ltem12 . Use of a i di n 0 un f Gener
pebation copea hdf HREPEOr SOUBRA g t 8 ahyatle thpreot
btesmrdihd @o Gtas a @eera@i aat ve elpdaded enfhihéit®#r and/ or

a norepi nephrine reu e i nhjibitor and/or a dopam ne
P%%ﬁﬁ%ﬂ&??lﬁﬁﬁBVt€ﬁ069ﬂ§ﬁiﬁeﬁ?§§le¥\nethod for treating

or preventing disorders caused by reduced

neur otransni ssi on of serotonin, norepi nephrine

dopani ne, I@@Wp?rs$rﬁf99@ﬁﬂﬁF§%%r4WﬂfQ§ E?PF%P?%ﬁ%ﬁgagent for
qo5pnd Qfused by reduced neurotransmission of serotonin,

norepinephrine or dopamine, comprising as an active ingredient a
pyrrolidine compound of General Formula (1) or a salt thereof

according to Item 1.

Item 9. A prophylactic and/or therapeutic agent
according to Item 8, wherein the disorder is selected from the
group consisting of hypertension; depression; anxiety disorders;
fear; posttraumatic stress syndrome; acute stress syndrome;
avoidant personality disorders; body . dysmorphic disorder;

precocious ejaculation; eating disorders; obesity; chemical



10

15

20

25

30

35

General Fornula (1) or a salt thereof according to any
one of Items 1 to 6 to human or animal. 15 Item 14. A

w@eweasr1$ or produci ng a pyrrolidi ne compound P@F/JP2006/309988

General Formula (1): 8101 NR102 1/ (1) NH 20 or
a salt thereof, wherein R101 ayyl R102 are defi ned
above in Item 1, the process conprising (1)

SUPEREI I s teORNeURE] Pf céwliers! hEebit) apk@lob=3H%al, nicotine
NR 2 (2) ,N 1112 25 wherein RL01 and R102 are as

aBfli henZaBReeRinastierr 1istand Rpflache gRigraine; pain disorder;

AN AOREOLCt UNGeF50UP 1BsBBs evdBARMU18AvECACH I Mrde@s;  panic
renove the WD 2006/ 121218 PCT/ JP2006/ 309988 -13-

SAPABIPT Ot e ASIRT Ygr SUFOTPRES r r BICEHFSH ' Fentdd sepsehe endocrine

.ne d i I
L L e TR by R ORRSSR oppyppyeescinal

Nrpct aditsaslarst hegebive siwliome REOschszdwhien)iaa premenstrual
J OH, e3¢q

nga¥$wggrouﬁx£§%%%lg Q% gpﬁﬁ%yo_gég#ﬁd%ﬁ§1 éﬁgace, Tourette's

Eehdromepht hydiqoduiplondniy) a blemtomanyk; gr omple impotence;

attention deficit hyperactivity disorder (ADHD) ; chronic

paroxysmal hemicrania; chronic fatigue; cataplexy; sleep apnea

syndrome and headache.

Ttem 10. A prophylactic and/or therapeutic agent
according to Item 8, wherein the disorder is selected from the
group consisting of:
depressions selected from the group «consisting of major
depression; Dbipolar 1 disorder; bipolar 2 disorder; mixed
episode; dysthymic disorders; rapid cycler; atypical depression;
seasonal affective disorders; postpartum depression; minor
depression; . recurrent brief depressive disorder; intractable
depression/chronic depression; double depression; alcohol-induced
mood disorders; mixed anxiety & depressive disorders; depressions
induced by various physical disorders selected from the group
consisting of Cushing’s disease, hypothyroidism,
hyperparathyroidism syndrome, Addison’s disease, amenorrhea and
lactation syndrome, Parkinson's disease, Alzheimer’s disease,
intracerebral Dbleeding, diabetes, chronic fatigue syndrome and
cancers;, depression of the middle-aged; senile depression;
depression of children and adolescents; depression induced by
interferons; depression induced by adjustment disorder; and
anxieties selected from the group consisting of anxiety induced
by adjustment disorder and anxiety induced by neuropathy selected
from the group consisting of head trauma, brain infection and

inner ear injury. .
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(8) a quinolyl group, (12) a benzothiazol yl group,
(18) a 2, 4-dihydro-1, 3-benzodi oxi nyl group, (19) a

wQ@2®ed22y’ir obenzof uryl group, 20 (20) a 9H f | uUPCEML06/309988

group, (23) an indolinyl group, (28) an isoquinolyl

group, (29) a 2, 3-dihydro-1, 4-benzoxadi nyl group,

(30) a quinoxalinyl group, 25 (31) a quinazolinyl

gr OUD, (32)tem 112, 3, ket ebfawdmubm@dwrhe JRHPound 4Df General
benzodi oxol yl_ gr

41)
fowa%ﬁya%b qr 42 b%?wlz"bdﬁht?%?ﬁ%l aa%%mg (4p)pny one of Items 1 to
3 4sdhhygigp:- 1, 5- benzodi oxepi nyl group, 30 (44) a
1, 2-di hydroqui nol yl group, (45) a
1, 2, 3, 4-tetrahydroi soqui nol yl group, WD 2006/121218
PCT/JPZOO@&§993§8 Usé4ofQﬁ@EI%OQQBEQ§QQ%&¥km%FBFS?eneral

(47) a benzoi sot hi azol yl group (4 an i ndaz
gesuplar (14Pr & behkoiisxkefokbygrogdoup,td aayd osachf oftems 1 to

\@hbgh rcﬂ_% q_nO?S gﬁ?]@é %H[‘]%E_!bgt r ee§/ecglo%y?1 %8@51{1@&1r1ne

one to five (pre y one'to t subs

seliptélee Intormitoleahdldow Wgpehity teugthbke7)inh{hitddr.
hal ogen atons, (1-2) lower alkylthio groups optionally
substituted with one or 10 nore (preferably one to

three) haIIct@&n lat OHBmeT(HocB)fohCOMEa’airkglloxg ¥Penting disorders
bstituted wth,one or r.ef er abl

{ .
SR B8 v iR bR st 38508 of o thPibey M aiephr ine
opt dopahine smpm&smgi a/MnIJ_lﬂll@B@rQﬁg sy rronf af 86 adnpound of
%ne to, four giien at ons, -5) nitrq group,

engyat caF b%rﬁﬂltgFBGiS%Of (ACCArdAREnEC grRgae of
aptienal ¢y @%@huﬁaﬁe&r Wrlikhag@ne or two lower alkyl
groups, (1-8) l|ower alkylsulfonyl groups, 20 (1-9)
cyano group, (1-10) carboxy group, (1-11) hydroxy

group,  (htde) 140 £WloFBURBSr producing a pyrrolidine compound

of General Formula (1):

{ ; (1

or a salt thereof, wherein R'™ and R'® are defined above in Item
1,
the process comprising

(1) subjecting a compound of General Formula (2)
101
R

|
N—R102

[j (2)

|
R112

wherein R'™ and R are as defined above in Item 1, and RY? is an

amino-protecting group to an elimination reaction to remove the
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westi2iumw ed with one to three

(1-13) oxazolyl groups, 25 (1-14) naphthyl groups,
(1-15) benzoyl group, (1-16) phenoxy groups optionally

ring, (1-17) phenyl |ower al koxy groups, 30 (1-18)
| ower al kanoyl groups, (1-19)_phenyl groups optionally
substituted on the phenyl ring with one to five
@@ﬁgﬁepﬁﬂﬁyﬁgm@‘@@ohﬁree) substituents selected from
the group consisting of hal ogen atons, |ower al koxy
groups, cyano group, |ower al kanoyl groups and | ower
al kyl groupgre3scbiledibdiRRoRryl ok oves ﬂﬁbﬂlaﬁﬁépéamﬁ@and
2006/ 121218 PCT/ JP2006/ 309988 -15 (1-21) cyano | ower
PRy dg r eRieuUnds. pepresenserl pynberetrs ad (1)
het erocyclic group-substituted sulfonyl groups, the
het erocyclic group containing on the heterocyclic
ring one or t nitrogen atons (preferably 5
pi peridyl sul f) yI% (1-23) thiazolyl groups optionally
substituted wr% ne or two |ower alkyl groups on the
t hi azol e g, (1-24) imdazolyl groups, (1-25) am no
| ower al kyl groups opfl)onal |y substituted with one 10
or two | ower al kyl groups on the am no group, (1-26)
pyrrolidinyl |ower al koxy groups, (1-27) isoxazolyl
groups, (1-28) cycl oal kyl carbonyl groups, (1-29)
napht hyl oxy groups, 15 (1-30) pyridyl groups, (1-31)
budykagtOupsreof]l- 32) phenylthio group, (1-33) oxo
group, (Xp34) carbanoyl group, 20 (1-35) 5 to
YhreRbRred st urated heterocyclic groups containing
qQne @rpﬁéﬂyymggbggen atons (preferably pyrrolidinyl,

|$era2|nyl EI peridyl), the heterocyclic group

dp |6n]%¢rll%i)tl5’é|eﬁ§ SOOI tuted with one to three

qqpsghtiﬁagr§lseggﬁ$ed fromthe group consisting of
0X0 grou ower groups; |ower al kanoyl 25
dpPoups?, {%ﬂaﬁwﬁrpoﬁbrl@daqml groups; phenyl groups

[ u uted with one to three nenbers
Q%? g (#k%‘arh g&hfé one

ecte toup consisting of hal ogen atons
did & owerzcdiuegtyggoagups; and pyri dyl

8) a quinolyl group,
12
1

a benzothiazolyl group,

o¢]

a 2,4-dihydro-1, 3-benzodioxinyl group,

=
o]

a 2,3-dihydrobenzofuryl group,

20) a 9H-fluorenyl group,

N
w

an indolinyl group,
2

[o0]

an isoquinolyl group,

N

(
(12)

(18)

(19)

(20)

(23)

(28)

(29) a 2,3-dihydro-1, 4-benzoxadinyl group,
(30) a guinoxalinyl group,
(31)
(32)
(40)
(41)
(42)
(44)
(45)

31) a quinazolinyl group,

32) a 1,2,3,4~-tetrahydroguinolyl group,

40) a 1,3-benzodioxolyl group,

41) a 2,3-dihydro-1, 4-benzodioxinyl group,
42) a 3,4-dihydro-1, 5-benzodioxepinyl group,
44) a 1,2-dihydroquinolyl group, ‘
45) a 1,2, 3,4-tetrahydroisoquinolyl group,

hal ogen at ons PCIT/{@ir2een/309988
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groups, (1-36) oxido group and 30 (1-37) |ower
al koxi do groups, with the proviso that R101 and R102

wae@enaR21si mul t aneously unsubstituted phenyl . PODIR2006/309988

preferred enbodi nents of the pyrrolidine compound (1)
i ncl ude conpounds represented b% General Formula (1)
35 WD 2006/ 121218 PCT/JP2006/§O 988 -16- R101 -R102

(49) dﬂﬂénz@§gzéﬁ%isg&ﬁ%£eof 5 mherein R 101 is (1) a

pheny group nzot hi enyl group, and each of
Wwhi Wzﬁa@@tbhaz@é’laﬂéﬁﬁh c or heterocyclic ring

008 o HW%a%#Q?% é%ﬁﬂa%rselected fromthe group

consi stin ) hal ogen atons and (1-3) | ower
& ¥yla greoupdmogatolal Igyrovpbstituted with one to three

pyrlé%#%'gkggﬁlcﬁg%Féﬁégébgﬁzé %leny %3¥%89r8 %6Oé¥€di% zing
onnselottqlflgneoup;ceﬁéz)a]@lyz o&edthy’dhlmet Hsaubdenyhegrouygglected from
E3% DY e P By 2o Ri azol vl aroup,  (10) a
Py+1milylengbotps, (11) a pyrazinyl group, (12) a
Fomp. Iorap ey SRRy ogrbuee Sl ByBRE RIS giapone or
hdfd EorHerabygr @@é’ﬁﬂﬁﬂur@é@ upalog(ew)at@mgyr rolyl
%iggp’lower alkyl groups optionally substituted with one or more
(preferably one to three) halogen atoms,
(1-4) lower alkoxy groups optionally substituted with one or more
(preferably one to four) halogen atoms,
(1-5) nitro group,
(1-6) lower alkoxycarbonyl groups,
(1-7) amino groups optionally substituted with one or two lower
alkyl groups,
1-8) lower alkylsulfonyl groups,

)

(

(1-9) cyano group,

(1-10) carboxy group,

(1-11) hydroxy group,

(1-12) thienyl groups,

(1-13) oxazolyl groups,

(1-14) naphthyl groups,

(1-15) benzoyl group,

(1-16) phenoxy groups optionally substituted with one to three

halogen atoms on phenyl ring,

(1-17) phenyl lower alkoxy groups,

(1-18) lower alkanoyl groups,

(1-19) phenyl groups optionally substituted on the phenyl ring
with one to five (preferably one to three) substituents selected
from the group consisting of halogen atoms, lower alkoxy groups,
cyano group, lower alkanoyl groups and lower alkyl groups,

(1-20) phenyl lower alkyl groups,
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30 (18) a 2, 4-di hydro-1, 3-benzodi oxi nyl group, (19) a
2, 3-di hydr obenzof uryl group, WO 2006/ 121218

wEON6AP2006/ 309988 -17- (20) a 9H-fl uorenyl grPOLER2006/309988

(21) a pyrazolyl group, (22) a pyridazinyl group,

(23) an indolinyl group, 5 (24)sa thieno[2, 3-b]pyridyl
group, (25) a thieno[3,2-d]pyrimdinyl group, (26) a
t(ni—emo[aya’&:ce]m@rmaukw'gm@@p (27) a

H | o[_3, (28) an isoquinoly

Si508) S0°q SeaP R bS8 Ao ber i gPOgPOtet  tuted
(sa@foaygl@fwgﬁd | Bk BEQIMbCY 1) ?r&lzb mdlﬂxhg%@%e

32) a 1,2, 3,4-tetrahydroqui nolyl group, 40)

e§65%ﬁi%%ﬁQD&ﬂQ¢IOﬁ?dﬁbtmTBUGEnggn atoms (preferably

iBedi Bytsorebrdahenzodi oxi nyl group, (42) a
%lg di Jljliydro 1n genzodl oxepi nyl group, (43) a

dﬂh?éio‘ﬁyﬂrawylggﬁg’aps (tylomally- @Ium@rtcm;@l ldanLyh one ;c;: two
no roup,
?5)6)&9a %@ og%a%g% ? gtr%eﬁ;t,rhq%%g;gl §§Hc¥|lzm sgt h?azolpyl
dlodp) intiUB)zcaiyli gdalzfeﬁ,yl group, (43) aI I .
Q 0 .
185730 Ao e R i bsner t TS e o Reqgpien one
arl bwerlatdoxyl kyawgroabkyin gheupmand each,of groups

RSO Ae T B p e Ay BB g anr o)

S{UleV)tilﬁﬁIaEzoS_@h_e tegbd,romthe following (1-1) to
(&gi 30 (1-1) hal ogen atoms, (1-2) [ower alkylthio
d 0 % SHtiGHEYILGas i FC¥BSwi th one or nore

mpgggrrﬁﬁm@quyogim ) hal ogen atons, (1-3) |ower
aIk gr oups optlonally "substit ut ed W|th one or nore
((E)ré@érl%ﬁb%ﬂyénér%wm ee) hal ogen atons, , 35 (1-4)

| uet ps optionally substituted with one or
nDre b[f%%g%/12lgl8 PCT/ JP2006/ 309988 -18
(1-32) phenylthio group,
(1-33) oxo group,
(1-34) carbamoyl group,
(1-35) 5 to 7-membered saturated heterocyclic groups containing
one or two nitrogen atoms (preferably pyrrolidinyl, piperazinyl
or piperidyl), the heterocyclic group optionally being
substituted with one to three substituents selected from the
group consisting of oxo group; lower'alkyl groups; lower alkanoyl
groups; phenyl lower alkyl groups; phenyl groups optionally
substituted with one to three members selected from the group
consisting of halogen atoms and lower alkoxy groups; and pyridyl
groups,
(1-36) oxido group and
(1-37) lower alkoxido groups,
with the proviso that R and R'® are not simultaneously
unsubstituted phenyl.

More preferred embodiments of the pyrrolidine compound

(1) include compounds represented by General Formula (1)
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(preferably one to four) hal ogen atons, (1-5) nitro
group, (1-6) |ower al koxycarbonyl groups, (1-7) am no
w@e@aps12opt i onal | y substituted with one or twoPCDIR006/3H9988

al kyl groups, (1-8) l|ower alkylsulfonyl groups, (1-9)
cyano group, (1-10) carboxy gregp, (1-11) hydroxy
gr oup, 10 (1 12) thienyl groups, (1-13) oxazolyl
gr oups, %éblnaphthyl groups, (1-15) benzoyl
group, (1 16) phenoxy groups optionally substituted
with one to %pL w2 15 hal ogen atons on phenyl ring,
(1-17) p Iomer al koxy groups, (1-18) |ower
al kanoyl /groups, (1-1@)) phenyl groups optionally
substi t ut on the phenyl ring with one to five
(preferably one to three) substituents selected 20
fromthe group consisting of hal ogen atons, | ower
al koxy groups, cyano group, |ower al kanoyl groups and
| ower al kyl groups, (1-20) phenyl |ower alkyl groups,
(1-21) cyano | ower al kyl groups, (1-22) 5to
anpeadbtedsategfat ed heterocyclic group-substituted

f onpl groups, the heterocyclic group containing
%%eg% nqﬂété%%cycllc ring one or two nitrogen atons
(p) e epledaiyl grioper bdyl sul fonyl), (1-23) thiazolyl
SPEUF 1g}nall substituted with one or two | ower

y S%ﬁ{%ﬂ) h8 t¥7azol e ring, 30 (1-24)

bAddazeh Yt gihddpsmay lhadty canmiche howedtiad ko hece clic ring
optional bstituted with one_ or two |ower alk
QF‘SUBEWI%ED iﬁ—. CHE5F o%ﬁpleC(tfdzél,fOfbmeo|qr<s°ﬂlﬁypom%wrmg of (1-
al keXYogsroWRoms 6Ad27)-3)sa%age! Y1 kel ApRSps3ept o)1
cycloaJ%ilcarbonyl gzou s, WO 2005%52121? P 7
pehr PP dte) 369bgane-19- tf(rraezbﬁlﬁ@%tﬁm@y agfloups,
1223Q) pyridyl groups, (1-31) furyl groups, (1-32)

phenylthlo group,
) a phenyl group,

(1

(2) a pyridyl group,

(3) a benzothienyl group,

(4) an indolyl group,

(5) a 2,3-dihydro-1H-indenyl group,
(6) a naphthyl group,

(7) a benzofuryl group,

(8) a quinolyl group,

(9) a thiazolyl group,

(10) a pyrimidinyl group,

(11) a pyrazinyl group,

(12) a benzothiazolyl group,

(13) a thieno[3,2-b]lpyridyl group,
(14) a thienyl group,

(15) a cycloalkyl group,

(16) a tetrahydropyranyl group,

(17) a pyrrolyl group,

(18) a 2,4-dihydro-1,3-benzodioxinyl group,
(19) a 2,3-dihydrobenzofuryl group,



10

15

20

25

30

35

5 (1-33) oxo group, (1-34) carbamoyl group, (1-35) 5
to 7-nmenbered saturated heterocyclic groups containing

WO@r@6021218v0 ni trogen atons (preferably pyrrol i BCTIYR2006/309988

pi perazinyl or piperidyl), the heterocyclic group
optionally being 10 substituteg;with one to three
substituents selected fromthe group consisting of
QR0) g A lvewenyal &ydurgr oups; | ower al kanoyl  groups;
| ower _al kyl groups; phenyl groups optionally
ggigt?tRﬁﬁﬁfq%Vﬁthﬂ to three nenbers selected from

Qg O Qipriceensk st yReu®f hal ogen atoms and | ower
kox groups; and pyridyl 15 groups, (1-36) oxido

d?%b el ey 969%9 al koxi do groups, with the

QQ@yI§thﬁ@b R161y, 2 gabgpnot simul taneously
unsubstltute phen Part|cularly preferred

éﬁ%bd@ﬁ%ﬁ%%mﬂﬁ ?h@yéwﬁﬁmﬂqlﬂwhegr@@%pound (1) include
ese r rmula (1) R101
@Eg&ﬁ?&%ﬁg §2§}§ﬂldl d]%gﬁ ﬁi’ of wherein R101 is
(2)) aa phewyiragrdap3 sibisitvratsd @routhe phenyl ring with
ar . t. ' sel ected fromthe group
ggﬁSI% |%QQE?H?§§%)aﬁﬂ#Bgen atoms and (1-3) | ower
aERyIag&dhp&hgptbﬁhzn+Qen§0bad1myaegtongAw 30 one to
Egﬁe halo ato and WO 2006/ 121218
§6§§§§ IHGPR102 i s (1) a phenyl group,
(@48) aapymmdyblgnpupgnmﬁﬁ) a thlazolyl group, 5 (10) a

R e v e

ydrc)sxyl wb&hzbai@ﬁbiﬂwroabkyl group or 10 (60) a
ower_al kyl group, and each of the groups

(T Cofrviter s Per-Siah ine qeeap.

a 3,4-dihydro-1, 5-benzodioxepinyl group,
a dihydropyridyl group,

o))

1, 2-dihydroquinolyl group,

[+)]

1,2,3,4-tetrahydroisoquinolyl group,

o)l

benzoxazolyl group,

)

)

)

)

)

) a benzoisothiazolyl group,
) an indazolyl group,

) a benzoimidazolyl group,

) an imidazolyl group,

) a hydroxy-substituted lower alkyl group or

) a lower alkoxy lower alkyl group

and each of groups (1) to (50) may have on the aromatic or
heterocyclic ring one to five (preferably one to three)
substituents selected from the following (1-1) to (1-37):

(1-1) halogen atoms,

(1-2) lower alkylthio groups optionally substituted with one or

more (preferably one to three) halogen atoms,

(1-3) lower alkyl groups optionally substituted with one or more

(preferably one to three) halogen atoms,

(1-4) lower alkoxy groups optionally substituted with one or more
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may have on the aromatic or heterocyclic ring one or
two substituents selected fromthe group consisting

w@poo6A212)8 hal ogen atons, 15 (1-3) |ower al kyl PCDIRRS06/309988

optionally substituted with one to three hal ogen

atons and (1-9) cyano group. Exgoples of particularly
preferable pyrrolidine conpounds of the present
@Yéﬁét@hlﬁﬂﬁmﬁ%of@bhﬁMﬁhaﬂﬁben atoms,

i %t)ﬂ or ophen u%}phenyl (S)-pyrrolidin-3-yl am ne,
ud “ﬁéﬁyﬂ phenyl-(S)-pyrroIidin 3-yl anmi ne,

(51_67 dmd,éh_prgmda)gwgi lgrcSpspyrrol i di n-3-yl am ne,
blsS4quoro phenyl ) rroI|d|n3 I am ne,
34 d?lfwr%m@ﬁypyt{%ﬂ%ﬁ@aﬁ@ﬁwyec{ Sty PR8I PE FHE Lower

'a)l'k?@@ﬁ@u;?é
(3- chI or o- 4-f | uor o henyl)-(S)-pyrrolidin-3-yl-p-tolyla
niln8) lower alkylsulfonyl groups,

41L69) & %é‘h |9li%l’u?> 3- et hyl phenyl ) pyrrolidin-3-yl am no] -

benzoni
Hils103- ¢¢J£h¥r>@plqenyp) (S)-pyrrolidin-3-yl am ne,

((srgm gﬂeydlébg%) %gggglhenyl )-(S)-pyrrolidin-3-ylthiazol -

((A-fR uothpdredy koS 7 pyrrol i di n-3-yl t hi azol - 2-yl am ne,
i((gﬁgglg}plzoglﬁhenglg (S)-pyrrolidin-3-ylthiazol -2-ylam

((3;44ﬁ|ﬁ@kﬁﬁ@ﬂh@ﬂyhﬁ>@yrl m di n-5-yl -(S)-pyrrolidin-3-yl

??‘Eﬁ? PRLE g5PBBhenyl ) pyrazi n-2-yl - (S)-pyrrolidin-3

-(¥-a8) Nehendx3r @hbgp@ ébﬁldsﬁmghgauéaﬁ(@:e@h LoEaPYkd ddithree
) 3-ylam ne, WD 2006/121218

%@)4 -(S)-pyrroli
PS@?O@@%@QSan@i 111319!(th or o- 4- f | uor ophenyl )

RXLN r%)l‘ (SNepYi L4 Hipodpyl am ne,
(3 chl o7 o 1 uor ophenyl) pyri di h-3-yI - (S)-pyrrol i din-3

}réﬁir&pwer alkanoyl groups,

f f idin-3 - - .
y?r gb% %%n%fsl_ ?Fg?ﬁ%g@gf%lc)na(lg LUBLOPNIH Y Bn Eﬁé)pl{e%ylp ring
w3th- die hiorfdphefptefaarakdivnoBeyto (18)rqmr sobsdi tudrtd ammlected

Fg-grélh%‘? PP GOPSBHEmA 5 BRIB9ET A TWH- 3OYRY i bifsian groups,

8ygyhangrmjp, lower alkanoyl groups and lower alkyl groups,
gi gm Iﬁendi@f bgg{%?gagﬁiy )g—r%%pfsl uoropyridin-3-yl)-(S)-p
(2-21 yofyend- HeWByI@hwwI@Ioﬁgstl uoropyridin-3-yl)-(S)-p

éﬁr‘?gd% 3;,—61%%%4% FSOFRERT SRR TIICHiR- SERRTTHRSTE tuted

@hm l grou s, the heteroc CllC group containing on the
oro-4-fl uorop % rrolldln 3¥?amno]

Qe ¥?SN01H9'6ﬁ5ﬁ 9N |or two ni. rogen atoms (preferably

fﬁpébi&yl%lﬂft;hy@rophenyl) (2- et hoxyet hyl ) - (S)-pyrroli

di n- 3- yl anm ne,
(1-23) thlazolyl groups optionally substituted with one or two

lower alkyl groups on the thiazole ring,

(1-24) imidazolyl groups,

(1-25) amino lower alkyl groups optionally substituted with one
or two lower alkyl groups on the amino group,

(1-26) pyrrolidinyl lower alkoxy groups,

(1-27) isoxazolyl groups, .

(1-28) cycloalkylcarbonyl groups,
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3-[(S)-(3-chl oro-4-fl uorophenyl)pyrrolidin-3-ylam no] -
propan-1-ol,

W@ 3oehtio- 4- f | uor ophenyl ) - (3- met hoxypr opyl ) - (IB)F/B2006309988
i di n-3- ylam ne,
(3-chl oro-4-fluorophenyl)-(1-oeshyl -1 Hindazol -5-yl)-(
S)- 20 pyrrolidin-3-ylam ne,
henzof bidftitophenybgybugs) - pyrrol i di n- 3-yl t hi ophen- 3-yI

m n and,
3%52&{ YR BPhEFOBPSL - (S) - pyrrol i di n-3-yl t hi ophen- 3-yl
an-ne) f8pecidroepaxanpl es of groups in General Fornula
(1) _are as follows. 25 Exanples of hal ogen atons
i(AcPabePReuoiite, 9Eamdri ne, bromine, and i odi ne.
§4agpja§«pf]&9¥@r al kyl thi o groups optionally
substltuteégmﬁ h one or nore hal ogen atons include
dtraf yreagranylageped, C1_6al kyl t hi o groups optionally

bstj tat M t e .at uch., . .
T85! ol Thi o e Ao g Re B AR 8BupS Eiheaining
Pseppopira hiigrogehus i (@reifsobiotylgyimlidinyl, piperazinyl

ry= ) i 0 eg- t yl thi.o, n-pentylthi .
PEopRty s, chEoharTy st e "SRRG Ly betng
sebheXiyhitdd o;itB- nee hyd penteky ktthgbituents selected from the

8PP SRELT O NP0 O Y SRt Ry| CHGE SgVL Soups; lower alkanoyl

tlruapomediaitinilowe ostiomgat bbbk o, pigbduerenpt hypt v 11y
2006/1%%2%2 PCT/ JP2006/ 309988 - 22

§HBF bhotethyithi 80° 2t ¢ HiNGirGePRYPEHT Felected from the group

2oRsZstid ldfonaebhyh tdich %dzlcgwéfia?lhio%?{o £ Niha idyl

3-ch|oropropy|thi2, 2,3-Ehﬁchloropropylt ig, b PyFLey

429854 ri chl orobutyl thio, 4-fluorobutylthio,

21Chb prapert Yrbihoand- chl or o- 2- met hyl propyl t hi o,

5-bronmohexyl thio, 5 5,6-dibronohexylthio, etc.

Exadpl eonsic Bdweride kytougseups optional |y substituted

: e n 02i ude, st.raj r
B cRos FeEa e 9rouBt ot ahel Tor stsfutebe8lewy
whshbsinig utedf pbenhhl ogen atons, such as nethyl,
et hyl, n- . I.SOpr. .. n-butyl, 10 is I .
tert-butyf%gg%%@ﬁﬁ§§l?g%%%%ﬁ¥§Fpg¥g%%%$E%Vﬁpﬁg%p€¥{§9%ldlne
pefeowrid (13ohexylide zomiduyHpentépytesdntcd bor oamétyll Formula (1)
trichloronmethyl, chloronethyl, bronomethyl,
fluoronet hyl, iodonethyl, difluoronethyl,
di br omonet hyl_j;o12-chl oroethyl, 2,2,2- trifluoroethyl,
2,2,2-trichl gqroethyl, 3-chloropropyl, 2,3 15
di chl or opr opyl.pi4 4, 4-trichl orobutyl, 4-fluorobutyl,
5- chlor yl, 3-chl oro- 2- net hyl propyl,
5- bronmohgxyl, 5, 6- di@yonmohexyl,
1,1,2,2-tgtafl toroethyl, etc. Exanples of | ower
al koxy gragups optionally substituted wth one or nore
hal ogen atons include straight or branched Cl1_6

and salts thereof,

wherein Rlol is

(1) a phenyl group substituted on the phenyl ring with one or two

substituents selected from the group consisting of (1-1) halogen
atoms and (1-3) lower alkyl groups optionally substituted with

one to three halogen atoms, and



10

15

20

25

30

35

20 al koxy groups optionally substituted with one to
four hal ogen atons, such as net hoxy, ethoxy,

WO2@60RI2X8/, | Sopropoxy, n-butoxy, isobutoxy, PCT/JP2006/309988

tert-butoxy, sec-butoxy, n-pentyloxy, isopentyloxy,
neopentyl oxy, n-hexyloxy, isahgxyl oxy,
3-net hyl pentyl oxy, trifluoronethoxy,
k¥%¥chs or omet hoxy, chl oromet hoxy, bronmomet hoxy, 25
fl uor onet hoxy, i odonet hoxy, difl uoronethoxy,

dt brdoRifEYHo¥FouR:  chl or oet hoxy,

27, giﬁyﬂﬂaygobggﬁgoxy 2,2,2-trichl oroethoxy, 3-

chl or opr opoxy di chl or opr opoxy,

499 %-Qhﬂﬁﬂ@ﬂﬁﬁoﬁﬁ@@&y, 4- fl uorobut oxy,

16 Iggﬁgﬁgﬁﬁhg Ioro 2- met hyl pr opoxy, 5-

§roﬁn gy %F 'onohexyl oxy,

117, Zizaﬂ@ﬂﬂaﬁﬂugx@abhoxy, 30 etc. Exanples of |ower
ups include al koxycarbonyl groups

3%%??% Qébﬁg%§ noiety is a straight or branched

486 &ﬂlmmﬁwzgﬁyhpgrcnp&h as net hoxycar bonyl ,

LI SRRl LR SPLEEY e spRLgPeyoar bony!

g@m;jgwggxycaggggyllowﬁﬁ:dM£y20@ﬁﬁ121218
DA Gy CAPbBRPIOS riddndat o) bdvoatibiny (1The (14) and (48)

ﬁ@%y&ﬁ%&@@fEQQYéer§QM£K&1ﬁéﬁ@@ﬁéyﬁbﬂa ring one or two
3- nethylpentyloxycarbonyl etc. Exanples of |ower

SRS RS SPRRFIRR ISoMaFBRt IFRIP SHeAAEHRE - 6

@ikyﬂlgﬂg@gﬁ,agyﬁg as nethyl, ethyl, n-propyl,
opr opyl,” n- butyl, |sobutyl, tert- butyl, sec- butyl

nthAver pdkpbrasAuPseppeatylly rﬁqb@%yrtute@dh@;lylone to three

ggigggﬁﬂd%%&gygndetc Exanpl es of | ower al kanoyl groups
I nclude a straight or branched ClL_6 al kanoyl group

§Ud? a&yaror gFbyupacet yl | propiony:, 10 butyryl,

| SODUL Y1 Vb RERLENGY Lo oKty LonchoniL Rexanaue
s@mpnqﬁds od{:beanuhﬁd¢C1F§i?$k@n aﬂﬂ'hsnybleﬁffgn fUCh
TRty ot Gl Vet PEaBYRS surt onyl

(e*f}duﬂqﬁhsuyibphénykﬂws 15ybﬂ®lﬂdmﬂ433®ybmlne,

‘Eé#ﬁ%%@lﬁggg% l yL) | %eﬁ’é& é i Hﬁﬁ/lldllglo ReXy7%tnS onyl

B:nsﬂﬂiﬂdu@@ewéﬁyd f-orsy |—py@£§llc@§’ﬁ-®4y@§m§25ephenoxy
groups optional |y substltuted wth one to thr

2 Dger ACERBRERY el SoréRGF ORISRy ) ndlsudéyﬁﬁ%%ﬂc%ﬁ 3zylamine,

@éﬂll&roomh%mgay@p&ﬁquor Ehﬁnﬁ’ﬁﬁﬂld‘lnf—b“?i Qhmine,
- chl or ophenoxy, | or ophenox chl or ophenoxy,

9= bf%n’dﬁlrréﬁ@seyo %‘Ilﬂﬁtém}ﬁh@ﬁb&))@yr%ﬁéﬁnémémwﬂ -

Kad 240rhen: axy, 3-i odophenoxy, 4-iodophenoxy, 2, 3-

dlfluorophenoxy, 3, 4- dlfluorophenoxy,

Bis= tﬁ-fﬂl@@mph@mm&)y— 3 pyrrolidin-3-ylamine,

3-chloro-4-fluorophenyl) - (S) -pyrrolidin-3-ylthiazol-2-ylamine,
4~fluorophenyl) - (S) -pyrrolidin-3-ylthiazol-2-ylamine,
3,4-dichlorophenyl) - (S)-pyrrolidin-3-ylthiazol-2-ylamine,
3,4-dichlorophenyl)pyrimidin-5-yl-(S)-pyrrolidin-3-ylamine,

(
(
(
(
(3—chloro-4-fluorophenyl)pyrazin-2-yl- (S)-pyrrolidin-3-ylamine,
(3-chloro-4-fluorophenyl) - (5-chloropyridins2-yl) - (S) -pyrrolidin-
3

~ylamine,
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di f 1 uor ophenoxy, 2, 6-difl uorophenoxy,
2, 3-di chl or ophenoxy, 3,4 25 dichl or ophenoxy,

W@ 2®ed22i or ophenoxy, 2, 4-di chl orophenoxy, 2, 6PCT/JP2006/309988

di chl orophenoxy, 3,4,5-trifl uorophenoxy,

3,4,5-trichl orophenoxy, 2,4,6irifluorophenoxy,
2,4,6-trichl orophenoxy, 2-fluoro-4- bronophenoxy,
436hhlwxb%ﬁ4ﬁﬂu@f@@hﬁquywmﬁd$n42%yl4ﬁﬁ H9RRENDAIn~3-y1amine,

R i A es?lek"xtyw%?gpﬁmn 3-ylanine,

MBi-ehYortcs-4a £3hbab@hdn Al — (B-anGHeehdi Bal-koyY) I OURyrrol idin-
such as benzyl oxy, 2- phenylethoxy, 1- phenyl et hoxy,

S-BHERISr opoxy, ~ 4- phenyl but oxy,  5- phenylpentyloxy,

h
SopLeni gy b GusEa iy Pl

p@n¢@#§ﬁﬂn§r§é998@pheqyi EX&npPESrofidinedyly 1 thiepher1dylylamine,

MRS ® hkyl :Hﬁ%?%%ﬁ e all _
?%l ety l:d;qa%tg?al ght yglr b?aﬁ%ﬁg o5 Pk%/llwg %ug%grmhdm
durhemisebenzyl , 1- phenethyl, 2-phenethyl, 3-

phepul ar st OB STBMBL (5 ot

-YiﬁmAHGVS phenyl propyl, 1,1- dinethyl-2-phenylethyl,
cIu

f | | kyl
2B R RN R L g rBr et L B i Ry Tt ethanon,
$ffGSKHM3ﬂ@hlbra%ﬁ#ﬁﬂﬁd&bpﬁenﬁlky?rﬁblﬁdﬁn SU?Ibmﬁho] ~2-methyl-

anorrllﬂz,O 2-cyanoet hyl, 1-cyanoethyl, 3 10
% 6§V 4- cyanobutyl, 1, 1-di nethyl -2-cyanoet hyl,

53 éh%ﬂﬂﬂgﬂnEYhor&bﬂéﬁ%ﬂQhQZ¥hethoxyethyl) (S)-pyrrolidin-3-
noi sopr opyl ,, - 2- net hyl - 3- cyanopropyl, etc.
%%HF%S of thiazolyl groups optionally substi t ut ed

ﬂkltB -or3e Al ot¥01 -1 OWRY o hgﬁblﬁ§§¥ﬂ$ilgﬂntQeyiiﬂfﬁgy—ﬁropan 1-01,
ggtlnclude 15 thlazolyl groups optionall

faneréathneFPriyravas —t AomsReH oY) - b$kwnyﬂa¢l¢ﬁlﬁ 3-
§igﬁnkgroups on the thiazole ring, such as (2-, 4-,
or 5-)thiazolyl, 2-nethyl-(4-, or 5-)thiazolyl,
43 redtdippo- (l2fl@¢r®@etnry|lazd>ILyrhet@Jeﬂhiylm@azobfs y1)=(S) -
I ropyl-(2- or 5-)thiazolyl,
@H%ﬁﬁ %ZYlénlrth)thl azol yl, 2-n-pentyl-(4- or 5 20
b%ﬁHQ$hﬂtyhppMemr6ﬁyQﬂ SQ2pynro£&dﬂﬂﬂ3aymtyiophen 3-ylamine, and

h hi.a of_ am_no
STy oA bbe el SHAF T i S T GE PR - ghambre-
two | OMESpéﬂﬂfﬁb gratPpte DAY raNpBOiYreiteralnebudela (1) are as
€q1 oal kyl groups wherein the alkyl noiety is a
TE"Ght 25 or branched ClL 6 al kyl group and which are

opt i onal | gxsuhisdd telt eHal QFerdNa 86RA101 SE MR W hibane ,Ofchlorine,
two straight or. branched C1_6 alkyl groups; such as

RrAHeRet RYE, 123418 noet hyl , 1- ami noet hyl , 3-
Examples of lower alkylthio groups optionally

substituted with one or more halogen atoms include straight or
branched Cj_s alkylthio groups optionally substituted with one to
three halogen atoms, such as methylthio, ethylthio, n-propylthio,
isopropylthio, n-butylthio, isobutylthio, tert-butylthio, sec-
butylthio, n-pentylthio, isopentylthio, neopentylthio, n-
hexylthio, isohexylthio, 3-methylpenthylthio, trifluoromethylthio,
trichloromethylthio, chloromethylthio, bromomethylthio,
fluoromethylthio, iodomethylthio, difluoromethylthio,
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am nopropyl, 4-am nobutyl, 5-am nopentyl,
6- am nohexyl, 1, 1- dinethyl-2-am noethyl,

WQ@200etikn2hs 3- anmi nopr opyl, net hyl am nonet hyl , 30PCT/JP2006/309988

2- et hyl am noet hyl , 3-propyl am nopr opyl,
3-isopropyl am nopropyl, 4-buty) am nobutyl,
5- pentyl am nopentyl, 6-hexyl am nohexyl, 2-

eiwﬁ&ﬁbﬁle%ﬁﬁw@ﬁwylz c%ldjrb%eag/ppdi@mzn@oneyifl&roethyltmo,
di et hyl anmi nopr opyl , dllsopropylanlnonet 3-

ai ? soprsilanPAbRT BgYi, @Ncéiﬁwmwwbwan?n%j met hyl
edmrad PfgggtgpgoggwewI@m—%ﬂeﬁwﬂbﬁ}ﬁmw@ 3099531%10%@1&10,

l es of pyrrol |d|nyI | ower

atkiokgr qpeniyd thiel udechyra-gHngrhylpedmaarigr oppdromohexylthio,
gggréﬁ 3H3%e§&59%&b'“£ ety is a straight or branched

oxy g suc ‘as (1-, 2-, or 3-
)pyrrolyﬁﬁmpﬂeﬂekhbxypwer[@ﬂ*ylZ-grqnps optionally substituted

gl%lgyr : 8: yg:lﬁ %ektl%fo en %Qt[so S’]i_n’ﬁ:_l?‘la%r %%;aight or branched Cig
hmyyrobydupylk@mﬂpoxy1y4f®b$t;tatadOM1th one to four halogen

BT Loy S b BBy gsonsopa, nobutys

i@&bﬁﬁ&ﬁﬂ“ﬁéﬂﬂJEQKyLQXEeclbdtyﬂlﬁﬁipénﬁ&iL(lsop%ntyD[ ﬁeopentyl
grrolydlnyllethoxy 2- et hyl - 3- [( -, or 3-) .10
BBV Vdi nyl | pPOPTRAL, et c. EXRPI% eB?Y%ycloalﬁﬁPfluoromethyl
9&9@&@3@}% ge, C3 g:rgb%aeth%i gltr %lli@ﬁomé?'l@ asI fluoromethyl,
cycl opropy obu cyc open y cyc ohexy
&QePaidptly| dle"{lﬂoé@@?‘gwlet RibyomgRstey Lot 2-chloroethyl, 2,2,2-

E¥¢ fﬁ%f@éﬁﬁ bonyb 9r9U9§léﬁﬁgfﬁ$%h § 3-chloropropyl, 2,3-
cycloal kyl carbonyl "gf oups wherein the cycl oal kyl

fgotetyripropyts 8 éyébéatkwhlg?r@@pltYéuch ag-fluorobutyl, 5-

car bopy C I _ -
CHShERLARACE ot YL SIA  S-bromonenst, 5.6
dybtcmmhﬂgmlcaﬁbbn%l2 tannafduorgéthyﬂm3@¢b etc.
Exanpl es_of L kox ou incl ud tral .
20" br ancFoteE BRkOR) br SRS TR R REL By Y Sbstituted
@thnanelbmpmomexyalogena@m@msxyncludnnsrrm;ghso@ntbnqnched Ci-6

ks SEET UL oy RERLYL O, L30PED ¥ 0Ma1 ogen

3t 8®é hydyentyl ﬁét’ho;@} C .ethoakpl ﬁspﬂfpd)@\oﬁﬁsabk@é)m 0 n-butoxy,
groups include straight or 25 branched Cl1 6al kyl thi o
4P BRPEOR e rexs RBE PN 1 1HSG " PEERYY t M Py LBRSpyt EIRB LY Loxy,

he8pERYId:li, 0n- He@ﬁdﬁk} h'l%ohle§9p<§b§§)’,| tjllnféthﬁ;@faént loxy,
butyl t hi o, "sec-buty Eent I sopent %th|o
ﬁéé%émmr@qﬂhexmwlmoalet %he)@frltqﬁoalethoxyr bromomethoxyr

yl n -
BIB ey (e, BpaLSS Ol i S,

bl©h®QﬁhQﬂynb8v§ el ictlawrbeshrxie %ﬂﬂ)@ptré@hé®ﬁﬁﬁﬁﬂyxy, 3-
af1 821,006, :81 0883 At QWRLBLEQSY BrLURS LiRAY W8 utoxy, 4-

fluorobutoxy, 5-chloropentyloxy, 3-chloro-2-methylpropoxy, 5-
bromohexyloxy, 5,6-dibromohexyloxy, 1,1,2,2-tetrafluoroethoxy,
etc.

Examples of lower alkoxycarbonyl groups include
alkoxycarbonyl groups wherein the alkoxy moiety is a straight or
branched Ci;-¢ alkoxy group, such as methoxycarbonyl,
ethoxycarbonyl, n-propoxycarbonyl, isopropoxycarbonyl, n-

butoxycarbonyl, isobutoxycarbonyl, tert-butoxycarbonyl, sec-
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phenyl groups optionally substituted on the phenyl
ring wwith one to three nenbers selected fromthe

w@e@ap2reossi sti ng of hal ogen atons and strai ghCT/@iIr2006/309988

branched Cl1_6al koxy groups, such as phenyl, 35
2- met hoxyphenyl, 3-nethoxyphenygk, 4-methoxyl phenyl, 2
WD 2006/ 121218 PCT/ JP2006/ 309988 -26 et hoxyphenyl,

Mbhgxam,, rdpehBpxyphemonyd; | ﬁ@@gs&&qmb&ﬁ}@aybonyl n-
3- but oxyphenyl , 4- pentylox phenyl , 4-hexyl oxyp

Rexylgy ?Wﬁ&%ﬁﬁheﬁ?Pheﬁykp%MQQﬂ?8%Y$he%y?ethylpentyxoxycarbonyl
2t4-.di met hoxyphenyl , 2,5- di met hoxyphenyl,

2, 6- di mret hoxyphenyl , 3, 4, 5- trlnEthoxyphenyI 25

met hoxy- EXﬁmag%p%%ril;ﬂwer4aﬁmbrW|lnclude straight or

%m%n@héau9 ngﬁgylgréﬁp% gh&h“@éQﬂQﬁﬂM.’gt%yl, n-propyl,

4-di f| uor ophe 5-di f uor ophenyl
msplpmpbbh emhutyzv chb@p@itenylertsbehybr aysteebyityl, n-pentyl,

SRRy 1 ALALS OBOER oopeprngenon, ot

di chl or ophenples Zqﬁ-lshvehrl aﬁ.bpn@m}ylgrc&p[sl mnchpdimrwls,traight or
fI 0 I r onpophen o hen .

S HRBBG 1A GhEpRoRgT 37550 R orSShy1 PZoPionY L,

Imiyﬁylrli$mﬁuﬁyﬁy&nybenﬁan@iﬂﬁﬂtﬁﬂtﬁ@ﬂtylcarbonyl hexanoyl, etc.

3-chl or ophen 4- chl or oph - i odophe

odophengiranilas i dssahar v sufto g Bag e it ude straigne

drdpGanthéd It of ephENWul fehgl dholp@nphes 8f detiylsulfonyl,

7-menbered saturated heterocyclic groups containing

ST PYREUREYRFoc PePFEPY 1 iy 1T lor 1ERBTPRY T HdCE¥s, D™

RiteekeUrdi@m tﬂé,%bgtyy&pmgust Itegt%uwltsm%ﬁyl Oxygen
and sul fur = include ﬁrro |nyI plpera2|fy
Sus&LEaE Fony L msrpRBEY henl familond spReNtrsul fonyl,

hRERRLPST &7 My hﬁﬂﬁ&yfgdlc%ph i%ﬁ@mgu%em 20

t hi azol'idi nyl, "i Sot hi azoli di oxazol 1"di nyl,
m@@%&ibﬁmtwlﬁﬂlfonvéotﬁt%zol|d|nyI and pyrazolldlnyl

Exanpl es g I C :
Substi t o aa ReEn W SeRE Ry DGR SRSy e cea wien
tone gpoumme&xhaiogEnn@tQms(Dn)u@eopbeanwEwngahhyﬂude phenoxy, 2-
u | ower al kano Qroups n | ower ,al k
%ioogsphe%oxn‘fw %gr%g‘d%‘éo rYall :518 s@hﬁ tda %nc}%%%mphenoxy'
mehybrajpm@ouyt, h 4enhlcbloop}terr&:e<yrre nb]srm@;ﬂieem@d 3f—h§ﬁd§l‘ﬁlophenoxy,
consi sti.n f hal ogen.ato and | quer al k
UG RESS B Py Plaminie P o R, 10a8bi Ry, 2,3-
a@@aomegsﬁérma@d BetedDEMM Hophghoips 35-silFsbkupBsnoxy, 2,4-
wi.th one to three nenpers selected fromthe_group
oA POEPRREISIX Yox 67 §TF SHipUCAPPERGRY 7 of # %%@60@1@%0% 3,4-
Alilknh o969y, SBE 8Lah Irdphanehed £n4!afﬁﬂiéﬂgﬂﬁenoxy, 2,6-

groups; phenyl alﬁ ou wheref n t he alk¥ noi ety

dé-ca @F@%}P%ﬂfﬂxmr 3bf1a?| %@délepr@paﬁkwy, gt-du tphehiprophenoxy,
@r%UQStEE%idHﬁgphﬁné§§St2t4“63%r96h585bﬁﬂgﬂagg FbDg1 3Sro—4-
wi'th one to three menber's selected from thé group
@gpgpgh@mggyﬁ 4-chloro-3-fluorophenoxy, 2,3,4-trichlorophenoxy,
etc.

Examples of phenyl lower alkoxy groups include
phenylalkoxy groups wherein the alkoxy moiety is a straight or
branched C;-¢ alkoxy group, such as benzyloxy, 2-phenylethoxy, 1-
phenylethoxy, 3-phenylpropoxy, 4-phenylbutoxy, 5-phenylpentyloxy,
6-phenylhexyloxy, 1,1l-dimethyl-2-phenylethoxy, 2-methyl-3-
phenylpropoxy, etc.
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WD 2006/ 121218 PCT/ JP2006/ 309988 -27 hal ogen at ons
and straight or branched Cl1_6 al koxy groups; and

w@eosdyl21gr oups; such as 2-oxo-(1-, 3-, 4-, orPCT/JP2006/309988

5-)pyrrolidinyl, 2-oxo-(1-, 3-, 4-, 5-, or

6-) pi perazinyl, 4-nethyl-(1-,_2r, or 3 5 )piperazinyl,
4-acetyl-(1-, 2-, or 3-)piperazinyl, 4-ethyl-(I- 2-,
?Ly?réf:%$%§%Ebef %h@ﬁ§f¥km@& al%yl é&oup%,ln%ﬁuée phenylalkyl
eryupeticdeapl the 2aJ4k>d+ ﬁ@tlﬁw s a Sii-ralsht or brcafnched Ci-6

e

pBedy Jpiqpa az R nghenyirrosyy, - $=pretyibucyl, E-ph@zylpgntyl, 4-

B SRR B Bl O PYbhiemy > cfenyBoroff, 1,1-
aimémhyﬂmﬂ—phenyﬂetﬁyhghemplethyl) (-, 2-, or

3-)piper zin 3, 4-di hIoro eny|
A- )pipe ﬁ%ﬁs 0; Exaﬁ%t oxyp gﬁ F %?&ps:fnclgge Cyanoalkyl
§r<)>1ﬁ)£bsp&lh@llemy1| thd éﬂ(}(ﬁmﬂbﬁyom]eﬂ)dt)r-a@_@ht ar, bmnched Ci-g

pl per azi nyl ,

STl (e apphy 0 ipneiptophe Zleydeegyl] Heyarterny, 5-
tpa@@@ﬁﬁgwl 4-6 @ﬁcswdylcl 1, 12dlmahﬁ~)29b9aﬁbgwm,, 5-
4- (3, 4- chlorophen )-(1-, 2-, or 3- nDrBhollno
gymorfﬁéttryéxyéﬁ@mmhew 1ycyanoisgpropyl, “2-methyl-3-
o gﬁagfaﬂyldlggbt 4- (2- chlorophenyl) (1-, 2-, 20 or
3- )plperldlnyl f[i 3-,_or 4-) pyridyl
or 3- )pE§@mpkﬁq“g @195@#@4 qrpups0ptipn substltuted with

hoegs dipyh o, drPhe oul tBM'Eﬂé—thf%zolé rléb'ldﬂlude
B FPRSRY gho.g8! by

pl peraziny
Fhyaza]] gzoupst Wtz(qnallzz sulastﬂs:tedomGh) pRpepaZivivy |stralght

I o] |.-ar u
g% cytloa %ﬁ% kg%gé%% %% e¥§§n %%Oégc oa1<%ﬂgh 9
nBiemyErsta1€308ylpybhmﬁm@yk @foupfdhdtbhezalkyl 4fmethyl (2-
t stra ranched Cl [ kyl 0
gﬁcﬁ ?%p 18%ro S?W@ghya ey o%efoxﬁ' y 49% pipyl- (2- or
5y9:‘lc1@mzzm§11et Byh- bﬂt}EJy-C 2|<abutrynettnalazoly1 2 -n-pentyl- (4- or 5-
cl openty clo ro
SRy A ohay Aot pirE: B cahas %ﬂ‘i L @ 4gpimethyl-5-

nggggpiylaﬁxyl 1, 1- dlnethyl cyclohexylethyl
2- et hyl - 3- cyclopropylprogyl etc. anpl es of Iomer

al kyl t hi o BralBLeR| ®K/12%P 6y QW?%%&U%L IZPRDPt PRGN Y
9(BPEcWhE! §liRht BRe 3 KWl ewaPI @I]yyl %r%u?tsr 8h 0 anfiio group

branched Cl1_6al kylthio group and t noiety is a
$nEhRGhtangBloe kigh agePitrp @ilee“eankwe garldiyéf m@ﬂ@hﬁ/a@ a straight

tﬂi‘éﬁi}lﬁ%‘% hyé%kfl V&i}&%h%é%}ﬁﬂ& RCY 4BRO0RABAPWB st i tuted

Oet yl'thioethyl,
@neahmmqa@trbyp wgthn -orsutoyl thpopropiyght or branched Ci-s alkyl

érouBéPR%kﬁpl%bg%XAOmétﬁ§fy EEEH¥$oé%H§l, l-aminocethyl, 3-
aminopropyl, 4-aminobutyl, 5-aminopentyl, 6-aminohexyl, 1,1-
dimethyl-2-aminocethyl, 2-methyl-3-aminopropyl, methylaminomethyl,
2-ethylaminoethyl, 3-propylaminopropyl, 3-isopropylaminopropyl,
4-butylaminobutyl, 5-pentylaminopentyl, 6-hexylaminohexyl, 2-
dimethylaminoethyl, 2-diisopropylaminopropyl, 3-
dimethylaminopropyl, diisopropylaminomethyl, 3-
diisopropylaminopropyl, (N-ethyl-N-propylamino)methyl,

2—- (N-methyl—-N-hexylamino)methyl, etc.
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pentyl t hi oet hyl, 5-n-hexylthiopentyl,
6- net hyl t hi ohexyl, 1- ethylthioi sopropyl,

wQ@20vetitn2hs 3- et hyl t hi opropyl, etc. 5 Exanpl es BET/IP2006/309988

phenoxy | ower al kyl groups include phenoxy al kyl
groups wherein the alkyl noietysis a straight or
branched C1_6al kyl group, such as phenoxynet hyl,

1- phenoxEQIﬂIﬂp{ies Zf pherexyeihyl ,1oae@h§m95yprg€ﬂwps include
2- pheno'yggop 4 phenoxybutyl , 5-phenoxypent

RY pRemok yﬁgfﬁpn thnﬁhﬁﬂxygmggegi’is a
BB%QQ?(thrdhoﬂranéhédcbln?tahwoxg ﬁbsﬁp,xwéﬂyhs eic. o or 3-

of pyridyl oxy | ower a roups includ e

bQYFE‘?JrYﬁw‘édllelet@@%bp@Wérel R~ th‘éf éﬁ;ﬂyr@ﬂwynyls] ethoxy, 1-

ztmal gt ﬁfy Eﬁgggg%fy&.gt}lrﬁl]@ltiﬁ&izgr@gl Suéh agy [,

Ap}’py@lmﬂlrmwpéph@y*y, AAL-, 327, opr B ])@yrrolydlnyl]butoxy, 5=
I t I r

feys! il ond st wéyfr&fﬁg%lggﬁe%lg%%,pva HLoALPT Y

ﬂpyr;gﬁiﬁﬁﬂyiﬁyﬁxb%mggy jSlﬁﬁlmetByl D[ (1-, 2—, or 3—

- , n ,

S B L PRE Y 2 gy Fa1 (85, 2+, ox 3

ByFpylydiylyddpirhpayy, etdrethyl - 3 [2-, 3-, or 4]

ridylo r I, t hyl
E)1y] py?/i défyg%fﬁ%?g%t%@d%ﬂgf r%%pﬁlégf%#e Cavesycloalkyl
@kkﬂpﬁd Gidups tﬁ@idpkbp§1+6c§§1@%@ﬁyl Q@c@b@@ﬁbﬁp cyclohexyl

al k roups, .such as ethynyl, (1- 2-) propynyl,
ﬁi‘?%ﬂ’t - C¥F loogtstop Py, 1- et hyI (1 or
2 )proPYEXémpiés,ofzcy@Ioéﬁeyl ngr&&ps f%cluaﬁ or
etc

4- t |
)ﬁﬁ%énl&rﬁﬁéﬁ%lgnm walevg@wltfgﬁ ay@oaﬂ»éyﬁd@olety is a Css
ngﬂaéfﬂﬁﬁﬂﬁyougroHQéhCQQtf§éldﬂiog9§c59b5ﬁ$Pecﬁgﬂgbﬁtylcarbonyl,

nds wherein the al ken noiety-1s
ﬁyglm&masbankbmﬂycg}pb@pylcgtmnﬁs mﬁyheptylcarbonyl

ylofdrivial name: cinnanyl), 4 30
%gﬁgﬂﬁéd%ﬁgéﬁgﬁf 1'(ﬁ%ﬁenyl-S-butenyl,
5 phenyIExam@ﬁﬂsewilloﬁerpikkqu-@rpepserqdlude straight or
n enyl ., _6-phen 4- hexenyl , 6-
B R Y BB 124 25, Bhehys ethoxy, n-propoxy,
BSQpEwgdxyi 3-buttrexatirdobny bxy £t te rt=banpkes Qéc—butoxy, n-

]37!% Od?dux}ggﬁr ﬁquyt grougPBSéfd has %Sf‘y 5%35’2' i thyloxy,

3Ihéﬁﬂﬁk%%l318xfﬁlﬁiP2006/309988 -29 cycl oal kyl group
as defined above and the alkyl noiety is a _stra

or branc%%%WR%F36°§l&9We@r%ﬁﬁ¥¥£?lee9F?ﬁ¥¥3a%%ﬁk§de Sgralght or
@8 ofc A 0MARKAKYFIBO durehsahkith ;gﬂﬁlepsebcﬂgmsifo n-

alkylthlo aIkyI groups wherein the al th|o noi e

R QR Y iy 15@B¥ow1§@éﬁ>edndmu*6y3anh@w,t ms@bgtbhfp‘uaas, Yere-

¥ b t al ky S
PLITPR A0S St LR SacpLtl it

neopentylthio, n-hexylthio, 1sohexylthlo, 3-methylpentylthio, etc.

Examples of phenyl groups optionally substituted on the
phenyl ring with one to three members selected from the group
consisting of halogen atoms and lower alkoxy groups include
phenyl groups optionally substituted on the phenyl ring with one
to three members selected from the group consisting of halogen
atoms and straight or branched C;.¢ alkoxy groups, such as phenyl,

2-methoxyphenyl, 3-methoxyphenyl, 4-methoxylphenyl, 2-
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Exanpl es of am no-substituted | ower al kyl groups
optionally substituted with one or two | ower alkyl

wW@e@aps1205 t he am no group include am no- subseCT/ar20aeh/309988

al kyl groups optionally 10 substituted with one or two
strai ght or branched Cl-6 al kypggroups on the am no
group wherein the alkyl noiety is a straight or

blthﬁzﬂﬁtbr@]l—GBabkM?xﬂﬂmj@las 4de£ﬂ'1cbbe5q;| i raabgh;\ae 4EX @p%xyphenyl
eno mer a ps include phenoxy
3 Bﬁg ﬁBe% Yﬁgﬁe@if 2k fh‘?@%&@hﬁ%% 3/ 4-
Hﬁﬁéﬁlﬁ@@phb&y@l 8, al k¥t QYRR 1dei IJleﬁné*e%ﬁyphenyl 2,5-
fp rldyloxy | ower al roups i ncl ude
gg@%%%e&iyﬁ o%]ﬁ%efméw@hﬁnﬂwe 14y~ tardmetRoxphenyl, 2-
%m&%umm%%%$<ﬂ %%ﬁdﬂw@@%ﬁW%@mﬂ 2,4-

above | es of 4-t et t ahydr'onapht

Qrtiiworome@wéup§ ﬁn@4@d@rpp2esyhrt%tm¢duonapmm, 2,6~
wher k SLI

o UnT LR  Eh fordet et - A Fobrictid v &l fYopheny

Exén@ﬂ@hiQﬂbpbﬁﬁMézd¥&4Zha?@yronh¢nyknma'SaHkyhlgnmannyl 3,4-

zop 1,2+ k roups, wherein the
T3 Vb e A Een B 2 %
glummpphﬁn@éﬁlaeuremmphﬁnylExAHpbdﬁphﬁhyﬂm azbkngﬁmnmyl 4-
ps i clu azol yl
kg%éﬁ%%ﬁyiﬁolé yo |c¥§a'LO gpﬁk 4 Q%tgﬂéﬁgg kfr
ghb@npopmamjrl&fl Bedhmm@]enlﬁlxanm-el‘ilcﬁifohﬁlﬁhd y@hygwclw/d;ﬁiéyzk 1, 3-
a 0 t et rahydr opyr an

e &7 RO HR RO oy 8 HoBDPRY G2 o o
bfﬁﬂ@h&@p@én§la|gyé group as deflned above. Exanples
of piperidyl |ower aIk ou i ncl ude eri dyl
al k§| pgr%’f%@? Mvecdi R %‘é gTW%eﬁﬁﬁeF?tm@t@OE@ﬁﬁﬁgﬁW@hc
@f@lﬁk@él%n@&lﬁlﬁ%kdﬂ tHOWR S-SR 1:Ned18B0¥Re o d§5cwo heteroatoms

Exanpl es of di phenyl |ower al Koxy-substituted | ower
%@b%qtﬁdlﬁsmptm Jmms/cgoggsemg 3¢ allkypogroupsygen and sulfur

LRel e 4 ?&@B?Qdin§ﬁ e§99§ﬁ%§tﬁ§¥}é} ﬁthQrﬁgﬁgﬁmglno,

wherei n the al koxy ty IS
th}QﬂQﬂHh@iynogrhmmpﬂﬁpaiéﬁﬁnfbrdbmmq@l@ﬂdldhﬁyluIqmldazolldlnyl

%Eﬂ%%ﬁg¥ lSt{%?%gyaéyildgﬁ r%%%é%&igl Eyl ﬂ%l élnyl,

'es o 1 ower
éﬁ«@ﬁya@dbdmlesthEu&azedldrmwm al kyl groups incl ude

al koxyc -su tut.ed al kyl.gro wher e t he

al koxy ?réman% S%s Og gi“? a?bﬁve_g?ylkf"g?\%‘#gb‘Et@fO@é{FEbﬁygroups
guloaip tas edeki tie dorab ave tande t@uRidsy lselBEEY f1for@ the group
straight or . branched Cl 6 al kyl group as defined

1ng %?aﬂ%ﬁe§¥9Hp p €H§¥ 3 groups; lower alkanoyl
@&dﬁpﬁVC@hbﬁpy|léﬁﬁhstiﬂwylegroups, phenyl groups optionally

substituted on the phenyl ring with one to three members selected
from the group consisting of halogen atoms and lower alkoxy
groups; and pyridyl groups:

include the above-mentioned heterocyclic groups
substituted with one to three members selected from the group
consisting of oxo groups; straight or branched Ci-g alkyl groups;
straight or branched C;¢ alkanoyl groups; phenyl alkyl groups
wherein the alkyl moiety is a straight or branched C; alkyl
group; phenyl groups optionally substituted on the phenyl ring

with one to three members selected from the group consisting of
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| ower al kyl groups include phenyl
al koxycar bonyl -substituted al kyl groups wherein the

wa@bkdoesy2mdi ety is a straight or branched Cl_6BtRaBP06/309988

group as defined above and the al kyl noiety is a

strai ght or branched Cl1_6 al kyj;group as defined

above. 15 Exanpl es of hydroxy-substituted | ower alkyl
BE0RS dtelsUdBd hyEr xS bRsbrandiash @&yblgégyr@mu s; and
wherein the alkyl noiety is a straight or branche

cyr &gl Ighougseup as defined above having 1 to 3

hydroxy groupss Such-as_hyslr O@mﬁbﬁyb 3&¥]y PN RS YD ox0- (

2- hydroxyet hyl, 2, 3- |hydroxypropy droxypropyl,
2- Zo@hydkoxpgrépyplpemaﬂkmwéxyéum®¢hyl 2-, or 3-

hyd ntyl e
RO 5% ¥h@?Tﬁefﬂéﬁfolﬁiég?%%&?ﬁp@f&%ﬂ a
a7 1-ali rikt) WZahydybxy%ﬂmhyli By A-21i Rydr xy bort Y-

tc. anpl es |_koxy | gwer, al kyl OMPS.. .
Fﬁ%¥ﬁ%§gﬁg§ﬁél oxygﬁei @'grgubsgmherélﬁxfhgga? %%ferldlnyl’
npﬂedyméthyi—SUFalght ®f, Drarchéd)Bilpéal &ioxyl, gBempth§l (1-, 2-

ef i ped ab v and aIkyI |et rai ght or
gFan@ gFﬁ?i {; f?%%ﬁggﬁﬁvza u%h’as —r O
g’enbmw@th llmylll,, Aswémeeeinh byhylf(IFE,t tm?yet—hys, , lor 6—

et hoxypr apy nmet hoxypr opyl , et hoxypr o vo s
3P ﬁ?%ﬁ%&ﬁﬁ@apﬁr Ehﬁﬁfﬁ%xy%utyg" §%"3Cﬁb ﬁg E%h?ﬂlno' 2-
écaﬁrome@tyl 4-4-t h@wr@emwkph&rmi haxybexyénylethyl) - (1-,

, 2- dlnethyI-S nethox
i i- %Wn%tw[pezaﬁéwbxy&mﬂ -gt ehlomsphmsivdd 6t catbosdy s oF 4-

mﬁfﬁéré&fﬁyl gﬁow@sméEﬁéﬁyﬁﬁeﬁ9iPD¥y—ak#¥| grgupﬁlpera21nyl 4-

erein the al ky nole y'is a, straight or branched
358~ cillca:ca:meywlgréhp, A& ﬁebpmwm»@ 2006(4212r8 or 4-)

06/_309988 1 f - -
gg;% fﬁ @%ubgt(tafég ﬁ5§£3 Fﬁ%? grcPhen lop%lonallyr 3
$pblseramred,vm4t-heomelﬂfl-t,v\é | ower3-alkiydergdoups, oh- tthd -

Achaneyl graup (1ol e ARV oot | BU BBl iN oneny ) -

substit at Ne 6r
SﬂFaJZHu 3, MFanoheﬁ—Xﬁygidildhhyl g¢{may§hdnrbphenyl)—(1—, 2—,

car nD.I the al kyl poiet.y, |

Qifrg‘?’g@ﬂyp g(ﬁc:hgd[s@ ’GBaI'kyF Jér oy a%é?y&if hey 27r or 3-
ap@p@ryimqn?lgspnényﬁxﬁmqlFnylgarbﬂmxﬁﬁeaweﬁnﬁlkyL@menyl -3~
groups include_norphol i nyl carbon gr

FREREF 1t Te %l'kﬁrrngwet%}f -4 BiRtIA 'ofl‘ bianersg o 4-

%yéla%wiz&rcf&?lamdefzne@ -abgve. ol G-Bxappkesiefl, etc.
benzo | oner a groups. i ncl ude benzoy al ky

groups WAEREPHES r@ &vRyPateTthpwes alkyt a‘iﬂgmpsorlmlUde
E;,en&égﬁel{l %]l_]@lab!f&fupgrm@i&eﬁﬁ gedingd shave Iless a Css

thio”l oner alkyl groups include hen%
&I&/@@algk}du;ﬁqmeﬁédntft%@léw&ymohﬁ%tl}ﬁ ias sAraight gcm kmanched

&2 hnanshgdoGl, Sk Ws gLouR A AGKERSY, abOVRshexyimethyl, 2-
cyclopropylethyl, l-cyclobutylethyl, cyclopentylmethyl, 3-
cyclopentylpropyl, 4-cyclohexylbutyl, 5-cycloheptylpentyl, 6-
cyclooctylhexyl, 1,1-dimethyl-2-cyclohexylethyl, 2-methyl-3-
cyclopropylpropyl, etc.

Examples of lower alkylthio lower alkyl groups include
alkylthicalkyl groups wherein the alkylthio moiety is a straight
or branched C;¢ alkylthio group and the alkyl moiety is a straight
or branched Ci-¢ alkyl group, such as methylthiomethyl, 2-



10

15

20

25

30

35

Exanpl es of naphthylthio | ower al kyl groups include
napht hyl t hi o al kyl groups wherein the alkyl noiety is

w@:2@bnzizght or branched Cl_6 al kyl group as dedT/aedo6/309988

above. Exanpl es of cycloal kylthio | ower al kyl groups
include 20 cycloal kylthio al kyg_groups wherein the
al kyl noiety is a straight or branched C1 6 al kyl

gllléEhpl’aBi@eﬁ{HyledllagﬂNﬁltkﬁwmlye'_ piyes Qﬁ?WIﬂMEbth% o -
roups i_ncl ude ri dy i o_al ky roups erein
PHEV LR ey 416 R GHATSRPEC S bi hchae BTLe Ry
?éﬁﬁylﬂsié@cfﬂﬁe,d 5aR0oNExy 1A ibpenples indiHylFhdbRykJNi 0 -
ower al kyl groups include _pyrimdinylthio_alk
GEBUPER I E TP e ATTRSANHoRelgthel ghiaropydnt e%@

branChedEggmﬁlé%l%@ ﬁﬁ%ﬁgﬁya§oﬁggiél laBQMQpSE%QﬂRE@Sphenoxy
of furylthio | ower alkyl groups inclfudé furylthio

altkyl groums wirspénnthhe Wy moistetis ias shrstght gt kyranched

h 6 I i ned
%)g()_aegr%pﬁqpéé g? otgéresny thl’%sogflgﬁg}r(ﬁg?%yl'g?oﬁ%%qcly&ﬁtggel r 2
rhesayyeting allkphegevypopsier Eérnhéehexydopylpo# eplyenasydputyl,
traj ranc I as defingd
3B s e e L PO R P S 2 ey
phenpsyp3pyincllydedind s tRi-ptieazplytivii, 0 eakbkyl gr oups
wher ei n #he aiKyI:$M)20g6%121 18 PCT/ P%OOG/309988
-32 noi et §NRIE X BYGRTY DY hriiiEHed L EIT 69 HURA 1GFoHPS

ﬁgrd&ffldlib%dalla@av@rou@aﬁl‘}ﬁr?ingfché_e@_ﬂgﬂ d}ilﬁl@l:%! i8i zls:)kstlraight or
ower.  a oups I NCl ude pbenzim azoytloa,
bR BT o el o ey | SHeh oty 1A% a-at P51 GriPGE Y LoxyImethy,
brapchest Ch6 43«']5#:1 14y 1@8%h @Fiﬁeplzﬂ,b@\/-?- op Exanples

1 0

of benzt hi azol ylt ower al ky roups _ include
BRVZLAY sl \Attlilo aT k&1 groupd é\thBéWWMll@éYéPR9Pylr 2-[2-, 3-,
e ;@Ly%yffdﬁowégwﬁ%lpubﬁzancfﬁq CF_6-abH 0 AIRLASy1, 5-[2-,

defi ned above. a es of tetrazolylthio [ ower alkyl

groups 4 midvirdeylesy reerdivi t Bird2at k¥t frodpspvbhedeiaxylpentyl,
he-al kyl I QLY 1,84 %Qfﬁ Lght,C nghed_Cl, 6 -

glE%l'ﬁ?dugﬁgg §8¥?ﬁ%éLa ob%%y%kéﬁpeggﬁgT% §-555 or 4o
benzdxezol yropyd, | dwerdiaidopylgPolps, i el ude 4-]pyridyloxy]ethyl,
hepzoxazol yl thio al kyl groups wherein the al kyl noiety

I's"a straight or branched Cl1_6 al kyl group as defined

above. Exampinplenfof Hicaral ylkinel |loqneepsali kyl udy ayps straight

Coohpseats, Lhargl g oLigh gro el i 1S ey,
groaphes- def iofed- posenyiy anpkesy Df (I-modaze) yrédyrg/1, (1-, 2-
Pt e e L Ftlithe A 4 o
branekad, 11l 6 cal kyl group as defined above.

Examples of phenyl lower alkenyl groups include
phenylalkenyl groups containing one to three double bonds wherein
the alkenyl moiety is a straight or branched C,.¢ alkenyl group,
such as styryl, 3-phenyl-2-propenyl (trivial name: cinnamyl), 4-
phenyl-2-butenyl, 4-phenyl-3-butenyl, 5-phenyl-4-pentenyl, 5-
phenyl-3-pentenyl, 6-phenyl-5-hexenyl, 6-phenyl-4-hexenyl, 6-
phenyl-3-hexenyl, 4-phenyl-1,3-butadienyl, 6-phenyl-1,3,5-
hexatrienyl, etc.

Examples of cycloalkyl lower alkyl groups include
cycloalkyl alkyl groups wherein the cycloalkyl moiety is a Cz.g
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20 Exanpl es of am no-substituted | ower al kylthio | ower
al kyl groups optionally substituted with one or two

wo owen2ikyl groups on the ami no group i ncl udeCT/JP2006/309988

am no-substituted al kylthio alkyl groups optionally
substituted with one or two stpaight or branched Cl1_6
al kyl groups on the am no group wherein the 25
@Iy&ybahk}ol rg)jwlpyaBSd@fﬂtdCﬂ|a©btfe0&nCﬂ)rmhﬁ.d{y@lmélety is a

al kyl t.hi o _grou S efi ned_above and the al kyl noiety
P&ty a?lgWaE‘FgBijaaﬂcﬁ i@i_@”‘éﬂ’l&ﬁ dtF%asPeEt i ned

above. Examphpsesfoplemdr aukliinid abeonan k3l kytdtio include

I al kyl groups i ncﬂ ude phenyl - substi t uted ' _
3&&???%% %Wﬂz/% 9GP IRDSIOTE RhERR| AL Ik P AbY 1s a straight
BRI Btyndifech csir al Bitiolo Ri-anphed ddeibiadl kybibi g alkyl

as  definped above and the alkyl noiety is a stralg
BPiBEANthet SEFadIRFkoF BFiiess Caaf prbWL aliesip as defined above.

Exanpl es ekak - U PRl Al hi o, |
al kyl groups ?%ééllé u%fé%rr{?l Egg%{%t I't uetogé%ﬁlgky%t?ﬁ%\%%ﬁs
§PELPRA 1135 SHREE et utehevidink phehto s doyreirs adkgl r@iaips on the

: : 6/ / JP2Q06/ 309988 . .- 33
bt et LB A IR I8, PET ORI o,
pybatiwtiedl yhthoendrandwed sCtabotat kyt bgravhedsCdetilked groups
0 d I f i.dyl. - substituted. | ower al kylthio
Pkt EramLen ot R s betd et over Lol Lo,
braythdd ¢ al kykyYronmps a5 dbétwed ddeeeal kyl t hi o noi ety

is a strai,ght or branched Cl1 6 al kylthio group, a

def i ned aE%%P je)\%% ‘?ﬁ %EIH%V T gﬁiké’lagrg’tlﬁ’%%d?ﬁiu@fe phenoxy
bl RyT hetbuEl_6hakéyt gleoupkas wefdtied sabovera BRI e S ranched
f hydraoxy-substituted |ower alkylthio | ower —alkyl
§m%ﬂ<sf3n@ma@ ﬁocrwﬁguﬁg?ﬁut ed al kyl thio al kyi

groups 18xuheret ot hgrabkybidi i @&Xyisgfbéﬂé’ahgﬁgde

or pranched Cl_6 al kyl'thio group as defined above an
PRELAVIY Abkelyor@Rs waeraightheralkvinBheet Clis alsikyhight or

BFOWhaRs cdef hiegh apovg aExasplesy b

phenoxy-substituted | ower alkylthi oolvg\iver al kyl

groups i nEkadelgtherfoly <sdbétienadydabrebhtiol dldwelr alkyl
QRS ef e s the ' hety_| strai_gh .

%jf& br anlé]ﬁ%awgcli_'gi ,g 'kélylecte%k%M é%%rgaﬁaﬁghggf ﬁ%g a%%o\}lé) Sa‘r“{éereln

the alkdnl nobeey yis @ streight ght oenohadchied Ok alrkyb as

i ned above. Exanples of |ower
%%ﬁ%%yagépggéyl -substituted | ower alkylthio | ower alKkyl

groups i nEkaneled kdxymadbonyl -Sagiirt ayBdlowdd alkyl groups

al kyl t hi.o. Ikt oups erein the al koxy noiety is a
Bl P S e Bt ORL el Gebup o e 2Lkl
mhioaey; itshe abkyldit omirehyhelisca, Sdlr]@‘lg@troﬁﬁ hsanehattd above.
Cl_6 al ky][:thl 0 gro gs defined above and the al kgl

noi ety i s"%¥®H @%{)t BB HeWeE1 26k%l IgHoUREodpCagde
thiazolyl alkyl groups wherein the alkyl moiety is a straight or
branched Cj.¢ alkyl group as defined above.

Examples of tetrahydropyranyl lower alkyl groups
include tetrahydropyranyl alkyl groups wherein the alkyl moiety
is a straight or branched Cj-¢ alkyl group as defined above.

Examples of piperidyl lower alkyl groups include
piperidyl alkyl groups wherein the alkyl moiety is a straight or
branched C;-s alkyl group as defined above.,

Examples of diphenyl lower alkoxy-substituted lower
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defi ned above. 25 Exanpl es of |ower al kenyl groups
i nclude straight or branched C2_6 al kenyl groups,

wG@owb/121218/i nyl , 1-propenyl, allyl, 1- methyl al pgi/JP2005/309988

2- or 3-)butenyl, (1-, 2-, 3- or 4-) pentenyl and

(1-, 2-, 3-, 4- or 5-)hexenyl_s4xanpl es of

dlhydropyrldyl groups include 1,2- 30 di hydropyridyl,
g’l]é%ld'gl?ﬂé%)gpyﬁéﬂﬂe %ﬁ%b@ﬁ?ll éfl@oxﬁ’é@ﬁ@‘:f@u’@éd 2115 8roups

nbered saturated heterocyclic group-substitute
whefeinmy lthgr albexy med efigt & o@y%waclg@?toeﬁ brahachiCng alkoxy

cg éf) rast Y‘ngggé a?%tv%n%nae{:ﬁét iy 9@1&?gr9§ Oé"(%tr ight or

Isting © rogen, oxygen and sul
lpyandleddiCoyl aBSyls Wricopy ks @eplereat iappivsul f onyl

i peridin | f onyl h /
LRI S R L e e 3R e Lover
alkymngnohpbimmsludanaﬂkpxyoap@mmxﬂiﬂubsyhSutédngmkyl groups

di nyl sul fanyl . i mi dazol i dinyl sul f
T K
§xazoldsdideylaed fasue, andSﬁMazaﬂkymlmﬂlsuyfn@yé ,straight or

i sot hiazal i di yIsquonyI azo in 5 sul fonyl,
Rfznc ﬁﬁﬁe@fkﬁ | TP 5?k§¥£ Fg@ i nel ude
strai ght ggamPranNdregnEhyb Bd)vkéﬁ(la‘l&o%/@élﬂﬁonyﬁlu%béﬁltuted

nmet hoxi_do oxi do, etc. The pyrrolidine conpou

%%mresaéﬂﬁ.\/éd%yu@ RECANdEoPREM &L 14)“‘(014)3706590%%1 p?rl%wééated
byya Odr%%%s”ﬁltl@ﬂgﬁ) ad ofi Qb Rgﬁmt%ﬁ 1anastf@£cﬁﬂ:d or branched

according to the foll ow ng action Schene
TReadkpsn BehenesipeRinad Rigre ROR Qhwmm mgipty Gks N

Sedidf He boaddled B sberel 01 ANdeR02, A0sas

I'STan  am no- protecting group.
The pyr r Bxang res oénipysdmx( Hubsgatbeegrpwred byl 20oups

PO 0By TG 2 AP GBI ALLO0LL S0 LOR motety
aﬁ1amsnmaagbttongbm&nmhaﬁ asabﬂayﬁegeoup|aﬁﬂdﬁﬁanedoabmve having

Iko ar bon rou wer al kano r oup on 3
aF%giﬁpmﬁPéépgg Ut I-§§ﬁ s??t?ﬁéﬁ?ﬁi&ﬁgﬁ grkélh 00 ¥hyl 2
E&@To%/%tﬁ&aﬁpiz ﬁ&@ihyld&mypab%px,ycarr@;mgwkygr@pbm 2—
i ncl ude straight anched_ C al koxycar bony
BYSUPPIOREh- ad” %@fw% Eon% F=A BB -
hydroxypentyl, 4-hydroxypentyl, 6-hydroxyhexyl, 2,2-dimethyl-3-

hydroxypropyl, 1,l-dimethyl-2-hydroxyethyl, 2,3,4-trihydroxybutyl,

etc.

Examples of lower alkoxy lower alkyl groups include
alkoxy alkyl groups wherein the alkoxy moiety is a straight or
branched C;_¢ alkoxy group as defined above and the alkyl moiety is
a straight or branched C;-¢ alkyl group as defined above, such as
methoxymethyl, l-methoxyethyl, 2-methoxyethyl, 2-ethoxypropyl, 3-
methoxypropyl, 3-ethoxypropyl, 3-propoxypropyl, 4-methoxybutyl,
3-methoxybutyl, 5-methoxypentyl, 4-ethoxypentyl, 6-methoxyhexyl,
2,2-dimethyl-3-methoxypropyl, 1,l-dimethyl-2-methoxyethyl etc.

Examples of carboxy lower alkyl groups include carboxy
alkyl groups wherein the alkyl moiety is a, straight or branched
Ci-¢ alkyl group as defined above.
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et hoxycar bonyl , propoxycarbonyl, butoxycarbonyl, tert-
but oxycar bonyl , pentyl oxycar bonyl , hexyloxycarbonyl

wer@s/1Eeapl es of | ower al kanoyl groups i ncl UdBCT/IP2006/309988

strai ght or WD 2006/121218 PCT/ JP2006/ 309988 -35

branched C1_6 al kanoyl groups.3guch as fornyl, acetyl,

propi onyl, butyryl, isobutyry? pent anoyl ,

tert- butylaeéh%%w@f hexanawl1 - §u]§st1t@§:@@h%§e9falk 1 groups
aryl oxycar bonyl %roups i ncl ude phenoxy carbonyl groups
@ptit@lﬁ@ll.\zy %@@:ﬁl tbe@dvifih pnenert Bve hkaers alkyl groups on the
5 Eﬁéﬁléyfgjdr%uﬁf‘tﬁﬁtﬁﬁaé %%b%%?@%ub%ﬂ%&%doaﬁk?ﬂ%féﬁps

stitut one to threé substituents
Eraiphakl pisubsstitednitish one arytwereups.ghiicbuderanched Ci-g

te%?! réﬁé@”dn 2% 5%£ﬂﬁ¥%§§§é%0ﬁéeﬁhé¥gﬁﬂ’thF alkyl moiety is a

dr oxynet h
2thydglok yet fydanchedh§de adketlhgroul- 4wy dtediypdoplbye.
2, 3-di hydrox opyl dr ox
T3 i ot RBLRRYe Aot ALPAIAL ) gwer ALY gzoups
Snbydd@nmngﬁkmhnyﬁcamquﬂyh&kyn gﬁe&gﬂhWheﬁeiﬁptb@yélkyl moiety

ZoTet Bl i QB o, 0L Ot e abore.

f|UOfOWEtmﬁampﬂégoﬁﬁtb%hzoyﬂf1¢WHﬁﬂﬁmHyM ,groups include benzoyl
di_bronmonet hyl , 2-cl orgethyl, 2,2, 2-trifluoroethy]
2lhyd gg°??$cVW%ﬁ%%ﬁlﬁhe %ihﬂ% gpéﬁFﬁpﬁﬁ a stralghﬁ or branched

2, 3- g1l QfRRi0RY! deﬁlr{’ed“f-abbﬁrbcm orobutyl,

4-f1 uorobutyl, 5-chlorop ent% 3- chl or o- 2- _
met hy| pr opyerPaesr efraphetyil thso sl eiiesh| drkoRegypups include

%F%%gﬁ%dy 2alk‘3/11| 8&‘8%9%6]:69_5 hchgeafﬁ§f'n9ﬁfet9r is a straight or

Cl-6 al Kyl groups optionally substitute
wirehcoe@ Gios talikefé qvemr@ si@bfene@dammn 20 the gr oup

consi stin 0 a e

met hoxy, | SERER Lo e L E e L N s include

mphtbjal‘rdx:l;q aikyﬁlengpﬁ(whemehexyh@xq/lkﬁydlookyyeiﬁca(ﬁtraight
dro h dr oxyet ho dr oxypr opoxy,
ANl raakch o R T

1 1 dlnEtkﬂﬁam@lbydbﬁquﬁﬂmaxyylﬁhﬁo416Mér alkyl groups include

tg&'ﬁ%dg&% @?;XX gt \%er %#gent%% kyl moiety is a

%tmfamljty -G rdmexgar opeXaLkylLr gibu@rmdmmd above.
trich oronethoxy, cl | oromet hoxy, . br ononet hoxy
f1 uor onet KeRyPL eﬁo%rﬁxw&thaﬁJr%%wétkw&xgroups include

hRE QUPARL N QX Yy 12eb1y9% QRIN@AW, the alkyl moiety is a straight
, 2, 2- trlfluoroet% @%2 2, 2- trlchlorééthoxy Y N

9rchrordird oy =13 29131%4 &kl epbprepaRpve.

4 4, 4- L 5 0XY , pyeifd iR OPHE DX Vo alkyl 1ud
chloropentyag§§, 3- cr?%ﬁﬁgl ngth préﬁoi&a' yl groups include

Bylyiohdhedihgey al1By6- gepuds @h@h@ml*@b@ alkyl moiety is a

31 Dydrn %y%ﬁ“bgé] 2HhART OPOX N (]T kb‘% d T %‘edoé .
brang d r]koxy gf%upsybpglo %y su stltu?o¥vath
one to ttﬂxampﬁeabefsfwnyh§huedl©wemnalkylggmopps include
tin f halo t ons 3 and dr.oxyl .grou
B So Bk Sy SReRoEE FBR EnE PR TRy 197 8 Beraiant or

2&@6&3@12}86%GE&JP@@QQéSﬁQ@%&lned above

Examples of thienylthio lower alkyl groups include
thienylthio alkyl groups wherein the alkyl moiety is a straight
or branched Ci-¢ alkyl group as defined above.

Examples of 1,3,4-thiadiazolylthio lower alkyl groups

include 1,3,4-thiadiazolylthio alkyl groups wherein the alkyl
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-36 chlorine, and iodine; etc. Wen two or nore
substituents are present, the substituents may be the

wa2a0ve/1on218li f ferent. Exanpl es of aryl - substi t uPETIP2006309988

al kyl groups include benzyl, 2-phenylethyl,
1-phenyl et hyl, 3-phenyl propyl . 34_5 phenylbutyl,

5- phenyl pentyl, 6-phenyl hexyl, 1, 1-di net hyl -
ﬁg§@¥¥e$§Yi's€% bersbPQ@ﬂﬁkpkﬂﬂyblkyl group as defined above.
a- napht hyl net 7 - napht hyl net

2-(a- naphﬁﬁympéeﬁy¢f bﬁﬂFﬁgﬂdQEﬁlY%ﬁ%kﬁI%ﬂwerSa%byl groups
?ﬁeﬁﬁﬁﬁz%y Jﬂﬁﬁhgoﬁylééf% %k $§%” ere%n the alkyl moiety

a- na
1§1ad$tmﬁ1ght-@x(hraHQM$hyhneah¥yl qrqnﬂlaﬁldsféoedlibove

napht Y1) pEagy | DK, GRS SUBSL S0t LAl ght ot

branched — groups op ORAl 1 y su
inhthudaeodrzthineel ystinss idlkenit groows IwHezrein the alkyl moiety

ht tit hed Cl- 6 al k
dRoapstEptinar heenetid (rea i ELOGE os Prra®d Yove.
SUbSt i t uenixempExanpt esetafazelbsthicene: al kel yhrgimugsclude

| ude net hyl , et hyl, propyl, n-but I, seG- but |,
EEEFEERIOEIR. Byl Sroun kpreihy horingpiety 15 2
%tb&ﬁ@@%%ﬂimﬁbncﬁeﬂy@qgﬁMﬁkﬂybroﬁp 3 HePiYiRHORYbve .
2, 3- dlhydroxypropy 4- hydroxibut , 1, 1-di net hyl -

2. hydroxng{ﬁ’VP eg’ zpqr}qquy?tap X%M y'qower alkylygroups include
%ehxgkwga&wb a@kyryﬂcﬁz@éh%&elﬁ méiraq&xﬂsaei@@ylls a

2-meth droxypropyl, 20 trifluoromnethyl,
tSrtiféhg@F d?ﬁethapymch@m GrorEtiny| grpvRrTElafjned above.

f 1 uor onet oet . yl

i b onorethere 8% 0| Phazalyt L6 Bl et arogps include

z,hzc,alzo?cylﬂhﬂooaééwhygr0®5 offlegedpr opylglkyl moiety 1s a straight
3 0 - e t :

%Fu%?%%H#C{QP %F% (%#§%F §E%£$%$gﬂyvﬁbthylpropyl

5 25 bronﬁhempﬂesSoﬁ IMHdﬂzoﬂghéhy¢ lower alkyl groups include

dro chI I|ke str

PR e BT SRR Bt PoRar Ty ud: FOREEd 4 fh

@ﬂeai@hﬁhﬁﬁa?ﬁﬁﬁbedSC§§kﬁ&@&dgﬁbﬁ@nddﬂﬂaﬁﬁﬁéﬁ above.

consisting o hal ogen at ons, and hydr oxyl oup; .

ot hoxy. | SERBRY S B RO R R bRy derebup kY Hito lower

ki1 byt s d@t@@ﬂéY%?”@hbé%lhaﬁéﬁOWNth:%%e or two lower alkyl

hydr oxynet hoxy, 2-hy oxyethoxy, 1 hydrkﬁ§ethox -

Ry arex ygh 66&@1903%@%&%@ PopBkyo st aitw@%mﬂdsaylthlo

%l%yld?ﬂﬁkﬂybp%lgMgi XﬁRﬁQEXuted with one or two straight or
ri hydr ox Eent - hydroxypentyl o

Xy,
@rﬁyah@&ﬁea(@ﬂbx gqom%@yyhgo@mmmou@- wherein the
trlP%%hé%*H@%?% yEEOQO§%Wa1 ght Oﬁobranched Ci-6 alk¥¥lhlo group as

uor onet y,, trichl oromet hoxy, 35 chi'Gro
bled et t Hove, ahﬁubh@nﬂﬂhdxymlebuon@tauﬁq;arwnt or branched Ci-6

2ospl 21210 oL IFRe AR 37 1 oromet hoxy
trifl uoroéaopyes 202, hanyilebiibs it uitedy lower alkylthlo lower
ARy s on i BERRLEIERY gnenio st aroups
wherein the alkylthio moiety is a straight or branched Ci-¢
alkylthio group as defined above and the alkyl moiety is a
straight or branched C;s alkyl group as defined above.
Examples of furyl-substituted lower alkylthio lower
alkyl groups include furyl-substituted alkylthio alkyl groups

wherein the alkylthio moiety is a straight or branched Ci_g
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chl oropentyl oxy, 3-chl oro-2-nethyl propoxy,
5- br onohexyl oxy, 5,6 5 dichl orohexyl oxy,

w@20vgdeaxs/- 2- chl or opr opoxy, or |ike strai ght oPCT/JP2006/309988

branched Cl1_6al koxy groups optionally substituted with
one to three nenbers sel ecteds3fromthe group
consi sting of halogen atoms and a hydroxyl group;

hakpyemi atgmips uehaasiddiebone, ahd ofidie] kyahheibhg,is a
ﬁgd jodi ne; etc. When two_or nore substituents are 10

B3 %@@@séﬁsﬂt%eﬁ@é%y%%u@rﬁes Sefdnggl above.

di f ferent Exﬁﬁglésa@f 81091 - BheskcE R aBRaYNg: kthio lower
from conpound 2) is carried out in a suitable

8bkyeir G siinrdyte wm&ﬁl‘ﬁﬁbsih@uﬁ%%ﬂfé’étbﬂoa@ﬂ]@& @roups
Phebash CrOnRYAE,; J hﬁoaewa%l snstlsaldfrﬁcf e E? {,eh@a? Cis

"Reaction A" héreinafter. Exanpl es” of us
§é}<yb‘ﬁ1tﬂso igRsiupd e swae Ekned @@@We ang ot alkydhmasety is a

ggﬁ%, t i SO n

ton S éﬁgﬁﬂggggggt%ng aﬁgmnétﬁ@gEL?hquﬁ%?o%%?VG'

et hers su@mamsledlqﬁtthreKyesubshxbunad lower alkylthio lower
h fur.an 0 ne an al i phat i

ke U 4P OV P B R P BT g o

Be351mmﬂﬂaﬂalagethi@:munétgthylaas%ﬁaﬂght balbg&ﬂ@ﬁ@ﬂiClG

arbons such  a of or t hane
G e Ot e A SEii5oh DB BA O A AT aCets deh 2
aﬁrzhh@htdldtemﬁhﬁﬁémg%lk}}dlNgrﬁlhpb"&ié"ﬂe&@.ﬁbénéﬂ&reﬁnd
N- net hyl pyr ol i done; di neth squOX|d
hexanet hyl gﬁﬁr?ﬁzﬂﬂqnﬁ geu %ﬁ&FWﬁ%@:&P@%ro?l%ﬁkﬂ$1o lower

§QkyEn§ﬁbu§§5lﬁ&§H@éQ§héﬁbxy3§ﬁgétf%ﬂﬁgﬁ'dl%bmgﬁlénémﬂ'| groups
aci ds such ¥drochlor|c acid, sulfuric acid an

wharebr gl a&@wé hip dRoigityaihPca ad i dikc Rrabrapehad Ci-e

agkglt@f@tdr%ugcag défl'rfédu%e%eéﬁ& u?ec'aqk Tdmolety is a
p-tol uenesul fonic acid. Exanples of useful basic

EbhpHUid Y hepnghed dhboRakEs 9BOIE Bech dedinedi almve.
CarbonateE Qﬁ%?@é'é@n %%%Qogfﬁgﬁ é?%? -sub tlt ted lo er
b ™ 1 akd

hydr ogenca at'e an pot assi U encarbona
ﬁékﬁlthMydmmwmdeékﬁhqhxwgssmdcbudmyﬁmﬁmwderbgmthﬂtwmututed

i de, Ici roxi.de,and_J.i t hi um. hydr oxi
%\%g%%%dl Oora]*g{gsl i ¢ O%pn'p)é“%leé g Eﬁuaﬁ‘]lkoxgsglale Y ah® aarrtjsl}ﬁfa‘lght or
Bgamﬁheai d; east k@aboutrothp nad e:/leﬂmédp;abbeé Abthe aakl&yﬂltﬂ.lcb Quoiety
about 10 . 2006 121 18, PCT/ JP2006/,309988 -38 €es,
Be RSt gay O poRbeor T i GXORE Aoy o6 habove

Hs@dthen A Kyar glelet(yzas_s ar ekabiyet texr eazpeusd €2) alllw group as
re tlgn advant ageousl y proceeds usually at about
b996¢, and preferably at about O to about

150C andgxampseial by fliohkbehes kenyabooudd mMutes t@raight or
about. 30 hours. Wen R112 of conpound (2) is an

BFpcReth<tia Al BRPYloBIOUPEY k§RClyratipyinytl i & -®repenyl, allyl, 1-
RessyRI| ho praduee cemaaypdeédyr Py (fhe o-, 3- or 4-) pentenyl
and (1-, 2-, 3-, 4- or 5-)hexenyl.

Examples of dihydropyridyl groups include 1,2~
dihydropyridyl, 3,4-dihydropyridyl and the like.

Examples of 5- to 7-membered saturated heterocyclic
group-substituted sulfonyl groups, the heterocyclic group
containing one or two heteroatoms selected from the group
consisting of nitrogen, oxygen and sulfur, include pyrrolidinyl-

sulfonyl, piperazinylsulfonyl, piperidinylsulfonyl, morpholino-
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reducti on of such conpound (2). The reduction reaction
can be carried out, for exanple, 10 by catalytic

whydsogenat i on in a suitable solvent in the prEGER2006/309988

of a catalyst. Exanples of useful solvents include

water; acetic acid; alcohols such as nethanol,

et hanol and isopropanol; hydrocarbons such as

auhexape and eychahganancehinessysuch ascdbondezik91sulfonyl,

tetrahydrof uran, diethyl ether and,ethylene l'ycol -

drnepigeriddnyésuléeneks sueidageléthpylaekt randhiazolidinyl-

gﬁ&?&h peet al &, %ﬁ%&gmmﬂg}l@uﬁ%gf@m S SUGH, A% idinylsulfonyl,
I met % f or mam de

fo , and mxtures of such solvents. o
Esanptesidihvisel Gbnyhi alipothispelidieyganilaghul p@azolidinyl-
i.um Pl ack, palladi um carbon, platinum platinum
%§#EQ£YHCS%f§r chromte, Raney nickel and m xtures
t her eoExaplbed alofst 1oger preéfkoxaddy @msegsi nianladeuttraight or

f _abou .02.to_about_ 1 tines by weight.af conpoun
BapFORL otk Sr TR bt BoP 1% B Pty of oAt ete.

reaction is 25 usually about -20 to about 100C, and

prefera about Q to about 80C, and the hydrogen

P essur e ThoiHaLy Re o RPbewie sahestAEeD) HofrgRral Formala
ysyalday fhenigihemded ajoutailodst metbods, 26nAoues. MeRle, by a
R112 of conpound (Zﬁgls an aryl -substituted | ower

BekhPd FUing diegnpourie (B LOHARE ReFEHCR SCHRSr

GREREEHh (Sbheb¥ 130 steps of (i) treating conpound (2)

with a deal kyl ati ng agent in a suitable solvent; and

(ii) heating the resulting conpound in a suitable

solvent. The solvent for use in the reaction of step

(i) my be the sane as any sol vent used for

reaction, (A . 35 Exanpl es of usefiul deal kyl ati ng

agents inglude formc WO 2006/1%1218 PCT/ JP2006/ 309988

-39 ester _qyah as 1-ch|oroethyh_qubrofornate, et hyl

chl orgfaoymate and tert-but | orof ormate. A

deal ky ing agent is ysual used in an anount of at

| east ~gp0ut 1 nol e of conpo (2) , and preferably

about 1 nole to about 10 nol gs, per nole of conpound

5 (2).I#H% reacti on advant ageously proceeds usually at

about O ﬁo about 150C, and pregerably at room

tenperaﬁ@ e to about 100C, a usual ly conpletes in

about 1 to about 25 hours. Exanples of solvents for

use in step (ii) include 10 al cohols such as

weLhane! rioet hamokicangdré sgpr apangtd 6d@dd Ndah@ R™2 is an amino-
conducted usually at about O to about 150C, and

prefe¢ably daoup-

The pyrrolidine compound (1) can be prepared by
subjecting a compound (2) to an elimination reaction to remove
the amino-protecting group.

Examples of amino-protecting groups usable herein include
lower alkoxycarbonyl groups, lower alkanoyl groups, aryloxy
carbonyl groups, aryl-substituted lower alkyl groups, etc.

Examples of lower alkoxycarbonyl groups include straight
or branched C;-¢ alkoxycarbonyl groups, such as methoxycarbonyl,
ethoxycarbonyl, propoxycarbonyl, butoxycarbonyl, tert-
butoxycarbonyl, pentyloxycarbonyl, hexyloxycarbonyl, etc.

Examples of lower alkanoyl groups include straight ox
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roomtenperature to about 100C for about 1 to about 10
hours. The conpound of CGeneral Fornula (2) used as a

wGar@est2ng material can be easily produced, foPCT/JP2006/309988

exanpl e, by the process 15 shown by Reaction Schene

2: [Reaction Schenme 2] "'IR10138101 0O HNN, R102 (4)
N-8102 C~)0. C~ NN i | 8112 8112 (3) (2) 20
bbenehed R104 21%408yandrRide, aswecH hes seimnyas akevel, TB@oplonyl

eaction of conmpound wi th conmpound (4) is _carried
IBHFYW r Je%@r‘lﬁg’gylw Pé%%ﬂn@&'vgﬁ?to?u?%l%r&ﬂnﬁ/&bl gexanoyl, etc.

sol vent Ei&@l@spbﬁsﬂhﬁ%kﬁfcaébbﬁﬁy ftglp%ge_ﬂuuaé ;’):I'%noxy

t he reaction ound I S usua used in an
SABRPRY bfITUPSeaR %rt?éldty fuﬁéFét%?d r‘rﬁfﬁ@ efe chapduing
éﬁﬁstfﬂﬁénﬂﬁ'eBSﬁﬁ%%Qlé%?“dé@b@ﬂ&lt&k&hﬂéaB%$ Sﬁgffi substltuted

rel ative to conpoun Exanpl €5 of
withcongidondhaee Niv@?ltuﬁmééhoe’scsu@ﬁala@l%tdﬁrwlbstltuents for

ta 0
B B J06 0 e BT sk BRI BngC T yearee-PutyL,
*a@étd@utyh | @~pahtphatn—@eacfﬂd3h§dmg¢xym§&dw ne ehpdiakyantyl, 1-
t e er
Pedt R, R RR0E L o i B b g, 4
hy@mmuybntyﬂydﬂodadbmemhymﬂﬁ+h@ﬁrbgpathy& t®)3jene raRgddroxypentyl,

SRS L ORToE o0, B BIEOCR S, BT S8, 2 metiaa-

hgdir@sc_\}]:lr@lplyde tﬁfﬂldﬁﬁ?ﬂéﬁﬁ?llpftﬁitﬁﬂo&@hégﬁyﬁ &zﬁam&n%%hyl
r ed ents |1 nclude all atlc acids suc as
B?Wﬁr%eﬁ’cﬁg %gF%?{%&*ahé/ acitaogrRENY L e &l ugaPativieh as

@M@iﬁeﬁe&wm; e2-byskdedayn edpcs %@ﬁ%ﬂh@réé’éﬂﬂyﬁs sodbum
10, bor onhydri de, sodi um cyanoboroh dri de, sodium

Fri e B 0 hy eFHRECPEPEHA: ni A J{qmleﬁpny@naylde lok, 4-
mz@w&%b@ftylsus;lmwom%ynedy%mgx%%%ﬁkgh cat @l hiCo

hydrogenatl on reducing agents such as p adi um

IB‘P’%R:SR Pr;?@h’lladﬁulﬁﬂr@wlr pb abTdhiah lexodexyl pl Hthyenoxky—2-

aI [ phat [ g) gﬁ P(gya }g%(%]tra}%wsal%n?h Iﬁg Eg}'lg% 12% dg%ups
Pridiialg yagehstitutag wabheotenperdirecenesbenss uadlleyted from
{508 LRAMLAIPE M F 121850202 anAd RYELSLA Woup;
methoxy, ethoxy, propoxy, n-butoxy, sec-butoxy, tert-butoxy, n-
pentyloxy, n-hexyloxy, hydroxymethoxy, 2-hydroxyethoxy, 1-
hydroxyethoxy, 3-hydroxypropoxy, 2,3-dihydroxypropoxy, 4-
hydroxybutoxy, 1,1-dimethyl-2-hydroxyethoxy, 5,5,4-
trihydroxypentyloxy. 5-hydroxypentyloxy, 6-hydroxyhexyloxy, 1-
hydroxyisopropoxy, 2-methyl-3-hydroxypropoxy, trifluoromethoxy,
trichlq:omethoxy, chloromethoxy, bromomethoxy, fluoromethoxy,
iodomethoxy, difluoromethoxy, dibromomethoxy, 2-chloroethoxy,
2,2,2-trifluoroethoxy, 2,2,2-trichloroethoxy, 3-chloropropoxy,
2,3-dichloropropoxy, 4,4,4-trichlorobutoxy, 4-fluorobutoxy, 5-
chloropentyloxy, 3-chloro-2-methylpropoxy, 5-bromohexyloxy, 5,6-
dichlorohexyloxy, 3-hydroxy-2-chloropropoxy, or like straight or
branched Cgealkoxy groups optionally substituted with one to
three members selected from the group consisting of halogen atoms

and a hydroxyl group; halogen atoms such as fluorine, bromine,
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about 50 to about 150C. The reaction usually conpletes
in about 10 mnutes to about 10 hours. The ali phatic

wa@edod1on1&al i phatic 20 acid al kali netal salt iBCT/JP2006/309988

preferably used in a | arge excess relative to

compound (3). Wen a hydride +®8duci ng agent is used as

a reducing agent, a suitable reaction tenperature is

gbdariye f ram dbdite; 88tc .t oWhdoutwd @ACnoaads s €f efably are
eaction us

- 8Q..t t. 70C._ The 25 |
? ?%% %%Oﬁhﬁogggggl%%er%snﬁa?s Foj&la%oiﬁm%é’rhégifggre%e
hydri de E}@ﬁ@digﬂgoﬁg&ml-iﬁhﬁdahtyd u_'Scﬁ,?ari @l&ﬂ}lag]?%h%s Gfnclude
t S r e 0 (o40) oun ,
A N o R TR Sl e el ¢S P
phappling 13) S—ﬁﬁwiﬁéﬂwl,meﬁh@hméﬁﬂgn hi t DUt hy1-2-

hydride is used as a hydride reducing 30 agent, it s
B%%?%lreétﬁ}yel't 6 -Hskhet tmdenyliprongl dicetiaphtbyheethyl, B-

hepRahytdhiyn ans - th OXaN8: ampd di s ot B0 e
a?%natlc hydro%ag%ons, gﬁ?ﬁgg§§%gﬁ§e e?gkg%%i§1§€§¥ r 3 (a
R§PeHE L eroriyki uf ePwfaphshyh) lsot wlentss (asnsphiieyit)pentyl, 6- (B-

e e b R e T P P byt -3- (-

RP@T‘WHipir§§izﬁﬂopljjrk%uﬁh@@Yérsm’@thﬂt/@ldogigggéghislimh_kﬁanched Cis
. 6 -

EPkep O ULl AC LA EETLAPEPORIIORIED, it o) eves

€ type 3A ecul ar sreve
Syt UAenENB- 4n) 11 Rthevapatgat ablydti i utydr sgeabdhitonr branched Cp

| t o1 as .,a . .re i ng..agent, th
{ S5 0989 Pt AT Ey Al it BRE I 5o DRrge
%Mbﬂnitumbcs.am&ﬁmpéés¥abgﬁﬂﬁhﬁmheﬁtﬁqu@bﬁgﬂ 696upk Nidclude
en,at nosphere o ut at no eric pressure to
B T T o BREK L, b St s BHe v, h-pentyl,
I}m‘méylr,ehydrmathya,atznhy@foiyétﬂghe PLESENGE/Ahyd, 3-

hydr ogen d0for such.as form c aci amoni um- formate,
SRR o B SR heV Y e 2 PHEr SBds s 1 I dimethyl-
psualdoyyd6nhfi ni 5,*5%3_%—EBiﬁ?Qﬂe’éxyﬁgé&y‘l?oylhﬁdl}%ﬁ'aeﬁtbe 6-

ca a&&tic hydr ogenati on reduci ng-agent 1s
1&@%&? YREXH! anbUMATeRY188BTePY: /1 2raeihplt 340y dackyrandyl ,

prsocsbhosabnte chtc gt 20, syl SRR i

_quggetby$q(ﬁoqqmqthgl12d8ﬂﬂgpromethyl, dibromomethyl, 2-
chloroethyl, 2,2,2-trifluorocethyl, 2,2,2-trichloroethyl, 3-
chloropropyl, 2,3-dichloropropyl, 4,4,4-trichlorobutyl, 4-
fluorobutyl, 5-chloropentyl, 3-chloro—-2-methylpropyl, 5-
bromohexyl, 5,6-dichlorochexyl, 3-hydroxy-2-chloropropyl, or like
straight or branched Ci.¢ alkyl groups optionally substituted with
one to three members selected from the group consisting of
halogen atoms and a hydroxyl group; methoxy, ethoxy, propoxy, n-
butoxy, sec-butoxy, tert-butoxy, n-pentyloxy, n-hexyloxy,
hydroxymethoxy, 2-hydroxyethoxy, 1-hydroxyethoxy, 3-
hydroxypropoxy, 2,3-dihydroxypropoxy, 4-hydroxybutoxy, 1,1-
dimethyl-2-hydroxyethoxy, 5,5,4-trihydroxypentyloxy, 5-
hydroxypentyloxy, 6-hydroxyhexyloxy, 1-hydroxyisopropoxy, 2-
methyl-3-hydroxypropoxy, trifluoromethoxy,, trichloromethoxy,

chloromethoxy, bromomethoxy, fluoromethoxy, iodomethoxy,
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" i sopr gpanol ut anol, .terf-butan
gthyd

(5) (2) wherein R101, 8102 and R112 are the sane as
above; R113 represents a |ower al kyl sul fonyl oxy

w@ewmap21288 phenyl sul f onyl oxy group 20 opti onal PgT/JP2006/309988

substituted on the phenyl ring with one or nore | ower
al kyl groups, or a hal ogen atogy_The | ower
al kyl sul fonyl oxy group is a group consisting of a

&l £ 6uat - HRQU pd?l%’or@on%ﬂhﬁ)%}?" Q%Hff&&ho%?anpl £30f
whi ch includeé nethanesul f onyl oxy, ethanesu fonyloxy,
BEOphrRIERdThemyl oXy2, 225 st aKeStNe By | Iy loropropoxry, 2,3-

| | | 3 fe_
gggﬂfﬁy 3 fJggy%é%m ?BQJ&%@B%HwF%V, ROE1 uEXBEREES, Ofs

Xy groups optiona substituted on
theopbrandyloxyg Wi tihl oreZomeby EoF ety ralPkplromghergpoxy, 5, 6-

. f oRy QU ' b . :
e e e e e
Giéncltedldeyd akoup s rosws hopisi G ldgnzebesit ditoay Iwdxy, one to
g%%%%%%%%%%ggggxggé%%é%%%ggggngfﬁégqg%kgé¥in¥[%f halogen atoms
andloh ueyr@sidyilogybapy , haZ-cefehy Bbeng enesuldsomylioxine 3bromine,

e | benzenesul f onyl oxy, 4-ethyl benzenesul f gnyl oxy, , 2-
hoy i FRe e B 1oy, B o B ReR eSS are
prepeopy lhrnzepesut ieid @by, be the same or different.

2, 3-di et hyl benzenesul f onyl oxy, 2,4 5

di met hyl b feﬁggﬁﬁggﬁyﬁgfypgﬁéucing compound (1) from compound

QQfaQStQEQEEQa!Qﬁﬂz@ﬂe%U@EQEMBQéysolﬁ@@@pbﬁswﬁfhout solvent in
hal ogen atons include fluorine, bromne, chlorine and

itBei mEeaeBAs. ofhealt eaetd oArofasdRpSIPHWPOLAY - wi tHhis reaction is

COFPPHY {P)asl SreGREIbLROULrbingrslti tabl e sol vent in
the presence of a basic 10 conpound. Exanpl es of

usef ul i néxempdevenes inettite weletentsar gmgiide water; lower

c ze lu I . _ .
DASL0GRS D00, SR ok 08 AU SRS core-pucanol
debraee, s@chred hoxyetdrenagind mamhggl wirbyandetoge ynethers such as

al at hydr.ocar bons,_ such 5_di ch| or onet hane . ]
AERTST oethatie. DOEBrr oFo i EaPRER « BOPSERIE i diolyme;
bowehatad € olwilds suweh as aethbnokci@tdrahaigrmic acid; esters such

\ , %I and %;hglene q b
§Fy I Yal i P e d h 3%&§TaEEt | P3dEPENERT ef¥drocarbons
sueh as etimdroreethat elidnd orbRéfyingCcetiatiglokrit®A88 and carbon
such as_ acetone and_net hyl ethyl ketone; 2

0
keEradiianide pyiTifiste, REGRt hgPpyrtdi1ddBRERYLformamide, N, N-

dii et iyl Sid i e, andl Nvdhd@hnyhion maohde afithethyl sulfoxide;
hexangt hyl phosphoram de; and m xtures of such

Seraaeitlyy LibesippPeisc of riaice ’ caRp otk Igafc Pfidguch solvents.

Carbonate%x%ﬁ%ﬁegsofsggéﬂﬂﬂQﬁﬁgﬁn%kﬁﬂuﬁgtﬁﬁﬁéygl acids such as
car bonat e, sodi um hydrogencarbonate, 25 potassium

hydrogehwdrboratid, andutesiigm egibdonand; hydkedbromgeal acid; and
organic acids such as formic acid, acetic acid, trifluoroacetic
acid and p-toluenesulfonic acid.

Examples of useful basic compounds include carbonates
such as sodium carbonate, potassium carbonate, sodium
hydrogencarbonate and potassium hydrogencarbonate; and metal
hydroxides such as sodium hydroxide, potassium hydroxide, calcium
hydroxide and lithium hydroxide.

An acid or basic compound is usually used in an amount

of at least about 1 mole, and preferably about 1 to about 10
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hydr oxi des such as sodi um hydroxi de, potassium
hydr oxi de and cal ci um hydroxi de; phosphates such as

w@oiassi2uen phosphate and sodi um phosphat e; al R€il/iP2006/309988

metal hydrides such as sodium hydride and potassium
hydri de; alkali netals such aszpotassi um and 30 _
sodi um sodi um am de; netal al cohol ates such as sodi um

meflhy} aper mebdi b ebhybat@ 4pY. SOHOWEREr,bUOXiERI may also be
gdl um tert-but oxi de an ot a siumtert- gut)om de;

glr gani'c PASIs GERCHR P Vr?e ° PHRFsl

N- et hyl di iIeprepyt ash nedvadivaRicbykam peeydddl R&ually at about O
am ne, trimethyl am ne, ciinethylaniline, 35
ﬁv\}ﬁ% *Cneand, @r&fa%@lbhcyélto[abogtopnoirreneb@ut 150°C, and

(J@Béﬁly 1f:§11\é@e%0§2§/ é]é’d&l&opf%%é’é’ggot% %Q%%%S 38 30- Adurs.

di azabi cycl o[ 5. O] undecene- 1,
di azabi c;%é‘qlhﬁflz RZ%Z]O o&oé‘ﬁ@UPQAEﬁé@ lSarfr?d1 risstlrsebsbituted lower

SURDL bgsbep, COMPOyINgsso wAd D) %%dﬂéé'a!:!?%?%{ﬁ'go? 1) by the

an anpunt of at | east about 0.1

EBAPSLIRN (f) sushdopresadcaldPy -about 0.1 to about 10
ol es perTﬂQ'?eaucEﬂﬂPQ%%%tgé Q?b@gléé jil dp%ﬂ zor example,

usual |y used I n an anobunt east a

bEr cabhbyloiic dudrogadatiin Enubpwwﬁuﬁhﬂa $oabeﬂt id tRe presence
gpoyt élt%%ltes per nole of conpound (4). 10 For the

reactlon conpound (4) may be used in a large excess

i nst ead OEXamﬂlmg @f hesifulceppoditts Alddalde mRtak; acetic acid;

n. cQ ound h as, sodjum | odide and
Q Jfé}gésall U :ggldlac?e e)*n@? i aagﬁ FHE FRAOPGROS y shgdrocarbons
smcmfuﬁs r eatikikane 1£ndTKtydi@%bk@ﬂe}S asiald YSQ@hr'§g dioxane,
200C, and preferably about

b
Do et oTe and U | e nEBmped besh iy Byt GBvcol  dimetnyl

mm&;eseé’@sr%b@ﬁch&&sh@ﬂhgl B%%Et@nagghﬁg%%él R, oL R ot aprotlc
NHE1R|0|X NH R102X - 0

rll%oﬁ‘ie_&tﬁl%lcmla% lm%sh%or@@;nlmer end m_@:curéazof such
a2 are the sanme as above, and X represents a
hal ogen atom The reaction between conpounds (6) and
(7) and tBgampBeg eaefi omssétheecaioipystinds {lward (91ladium,

ﬁgfiéaﬁﬂm engHﬁ,u?gﬁﬂa&bﬁm carbon, platinum, platinum oxide,

copper chromite, Raney nickel and mixtures thereof. A catalyst is
preferably used in an amount of about 0.02 to about 1 times by
weight of compound (2).

The reaction temperature for the reduction reaction is
usually about -20 to about 100°C, and preferably about 0 to about
80°C, and the hydrogen pressure is usually from 1 to 10 atm. The
reaction usually finishes in about 0.5 to about 20 hours.

When RM™? of compound (2) is an aryl-substituted lower
alkyl group, compound (2) can be reacted to form compound (1) by
steps of (i) treating compound (2) with a dealkylating agent in a
suitable solvent; and (ii) heating the resulting compound in a
suitable solvent.

The solvent for use in the reaction of step (i) may be
the same as any solvent used for reaction ,(A).

Examples of useful dealkylating agents include formic
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same conditions as in the reaction between conpounds
(5 and (4) shown by Reaction Schene 3. Wen R10' or

wRi@g/1oR21£onpound (6) represents any of the gPOUDER006/309988

shown by (1) to (14), (17) to (32) and (40) to (50),

the 30 reaction between compoid (6) and conpound (7)

is carried out in WD 2006/ 121218 PCT/ JP2006/ 309988

eéﬂeas seiitabbe golchenroéthyhecllReFdeRatt, a Bagi C chloroformate

O e e Sl G ot

@iédtﬂn(iﬁ)am&ﬁﬂﬁ éﬁ’&@zm%@ﬁdakégi 10mo&0hbf EBﬁpound (2)

reaf %ﬁggpetmeen conmpound (8) and conpound (9)
PEFET 2Rt L walgplte §§P95n9 i fo ﬁérppégem@beo®facomp0und

basi c conpound and catal yst. The sol vent and basic

conpound for use in the reaction nay each be the sane

as those Q@@drﬁéﬁt%Qﬁa%qyﬂ@ﬁﬁ@ﬁoﬁﬁﬁmwﬁﬁpcaﬁdﬁp@andélySat about 0
29034 i of °
cata§33t3n$ﬁ§1d%% SQ%%%§ §§2%g§%ﬁﬁbées Sﬁg%éﬁg £o about 100°C,
pad | esliajrhvacemai etediisy bbbt ¥l to about 25 hours.

| ou o) 3\ SRARQEA | d80=0RIANR) PRLLAIAM 18OPBEL,  (44)  include
bl@%kmllﬁermyih denevcEtaond) palthadoLnantlr isopropanol. Heating is

i deneacet one aI adium [1,11-Dbis(diphen
SR T oo tRat ofbpabeil b5e T i Freferably at
I:@dsrﬁ aign@(e&atpbewd; afhespbone)mel kadihem i naRhihyb nhours.
conpoundsﬁéuch a

bi s(di phe ?pﬁ%%%lﬁ‘i?ﬁ)oﬁ GpnegphaPREAYIR R(BI Nag8d as a starting
katsZial can be easily produced for exam %S&P)by the process

|55d&§peggcgyggeghﬂgé L, blnaphthyI(S-

bresd cHipReRyhenesphi no) - 1, 1' - bi napht hyl ( RAC- Bl NAP) ;
xant hene 20 conpounds such as

4, 5- bi s(di phenyl phosphi no) -9, 9- di net hyl xant hene;
borates such as tri-tent-butyl phosphi ne

tetrafl uoroborate; 2, 2-bis(di phemgyt
|n1dazoI|d|nyI|den agd m xt urles thereof A basic
conpound .8 us Ul mg§ in an 2of at 25 |east
about @75\ nol e per nDIe of c und (6) or (8), and
preferably aboutr—0 5 to™bout_40 noles per nole of
conpoundJ(G) or (8). A catalydt may be used in a
usual c¢ 1aiyt|c amount for cg?ﬂpund (6) or (8). 30
Compounds (7) and (9) are usually used in anounts of
at | east(3pbout 0.5 nol e per ngpe of conpounds (6) and
(8), respectively, and preferably about 0.5 to about
3 noles per nole of conpounds (6) and (8). These
reacti ons advant ageously proceed usually at room

, and

: : 101 1
wherein R'™, R'™ and R'? are the same as above.

The reaction of compound (3) with compound (4) is
carried out, for example, without solvent or in a suitable
solvent in the presence of a reducing agent.

For the reaction, compound (4) is usually used in an
amount of at least about 1 mole per mole of compound (3), and
preferably equivalent to a large excess relative to compound (3).

Examples of wuseful solvents ,include water; lower

alcohols such as methanol, ethanol, isopropanol, butanol, tert-
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WO 2006/ 121218 PCT/ JP2006/ 309988 -45 tenperature to
about 200C, and preferably at roomtenperature to

w@bwet1228OC, and usual ly conplete in about O0.5PCDIRDEUI09988

20 hours. Wen R101 or R102 of conpound (6)
represents any of the groups shewn by (1) to (14),
(17) to (32) and (40) to (50), the 5 reaction between

eaERAYMdak8) <8R 1&@112%)19&1; 1G7)adetopakki €; OHl ipat & acids such
suitable solvent int presence of a basic conpound,

B8pEEFTirodicdd and AaRfitenagIdicaithesisniqush yas whdpthyl ether,

RLO1 ¥R 0f  comauad (gﬁonro%ﬁ §enta§1danyd9<_f] 3;1&%9; aromatic
roups shown by (1) to (14) to (32) and (40
gsdyocaewrﬁea%wkona@etbﬁé@ﬁn@@wﬁ&}mn%)a Hhifene; halogenated

ﬁg@@%&r@ éL?t:fhcaa(% &9c}?igrdn{étﬁaﬁg' t@@kﬁléﬁ% Lﬁ‘ﬂa“n 'Cl{:\nd carbon

presence o asi ¢ conpound, copper i od
sehykenkorgidegobnd Mhetisisy ofit sapld $Qﬁﬂant@onpound for

use in th%‘. ?Eééo%fm¥e§1§&l I’%ouﬁggt% C?Lg\d% asfl.ejﬁl‘rllsé%lc acids

for the reactron between
bycReast ifommSchemid 3. a15pMﬁpn3ra¢NM|aEk&ﬂuimﬁﬂaﬂ edts such as
usuaII i n an _anpunt of about

[ ycol. each be_u .
Bo8SSh , "TREREE PantiEfug or ERridiag oRefTRE " s¥hpanat, sodiun
pokenhypdride| e of commﬂﬂmmd (6) cwcyéﬁbboﬁbnymmﬁmﬁg (7) sodium
nd %2 are u g used in ano of t .l east about
EE et e i Lt Son bk o) Lt ey yarisg. of Mixtures of
EBSREe kY ehy, x@adcpﬁ@f a?ahty, akayhltie ﬂpaﬂbg@né‘&cﬁﬁ reducing
per nole of co ounds and 8 These reactions

aa@%% PESuSSy P éé%‘&“ Hry Pé‘tl POOWT ¢RTRREN afPdpEiREgn oxide,

e@ggin@@%,ac@ngn@rﬁrﬁéﬁmmke& room tenperature to
about 150C, and usual l'y npletes in about 0.5 to

about 50 WBSﬂSaHZ@l\méﬁtF&OQCW Rr02léphaibipoamicd (8)kali metal

%QEE e%%ntésfcpyaef (a40 edlgé%g) aa&gam by Adl)ta&ﬁe( 1tAQm erature is

17) to (32) and reaction
ueu@bumdﬁﬁﬁ)r@nm tempenﬂnmﬁﬁﬁxxaboatrEed%bubndnpraferably from

b I f
BhEatl SO P SO i RERyrert o1 Sy SoAPRarry, in about
WhemlﬁmﬂasotoRabdubf130hounpounmhé8?11p@1@sﬁnasuﬁnqroéllphatlc

?ﬁfﬁlgr gﬁgzbs qn%t\,)\t%éby agi})[ | 6?1 %%fé%gﬁéi% gﬁﬁi 33(2 )e g[mge excess

eobhpolwrd HO)kompoard r{xd out in a SU|tabIe sol vent in
the presepnce of - a(gﬁ:aneeégl ound such as sodi um

bi s(tri met'Aghsid fF HE et ofSEdedPn @ reducing

bhent cagct S0ty heatheos apBnes-aard068/ 134218y from about -80
PCT/ JP2006/ 309988 -46 that used for the reaction

bet ibentc oifotindends)praierek)ys kowitby-8(Rebet ispaut 70°C.  The
SEh8ME-r3 - usually finishes in about 30 minutes to about 60 hours.

The hydride reducing agent is usually used in an amount of about
1 to about 20 moles per mole of compound (3), and preferably
about 1 to about 6 moles per mole of compound (3). Especially
when aluminium lithium hydride is used as a hydride reducing
agent, it is preferable to use ethers, such as diethyl ether,
tetrahydrofuran, dioxane, monoglyme and diglyme, and aromatic
hydrocarbons, such as benzene, toluene and xylene, or mixtures of
such solvents as solvents. To the reaction system of the reaction
may be added amine(s) such as trimethylamine, triethylamine and

N-ethyldiisopropyl amine or molecular sieves such as molecular
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A silane compound is usually used in an anmount of
about 0.1 to about 3 noles, and preferably about 0.1

wa o00abzzt8 2 noles, 5 per nole of conmpound (6)POT/JE26)6/309988

Compounds (7) and (9) are usually used in anounts of

at | east about 1 nole per nolg, of conpounds (6) and

(8), respectively, and preferably about 1 to about 2

aRLess ReF TR Q:y%% 3R0MROLAGS A8) mdNdc(Blr JvERESe the type 4A
reacti ons advantageously proceed usually at about O

tM¥Saddut 200C, and preferably at about 0 to about

150G, andy yspally,didnsRes b GRMILDnr L 20 used

hour s. EE%end?%%é&%Jthg%Ein%.o? conﬁ%undl%g)agggd, trﬁfe as @
redecinm aferdonpdendepeiiamoleonpiind CArrpeddasesat about -30

. t d ,of d 0 h . .
bEr GO R0 100R RIBHS( BOF oK Rh2 e o n IO Gy 90°C in 2
Ryd2ogere dtmosphercast abowd. atB0spReatt i presSoiremeoSpbout 20 atm,

S0 00 [0 honde UL AL ARBL W 10, or 1

wher eras&8i0d afdaXhgdeottre daner asuabhose, FBHA8c acid, ammonium

represents any of the groups .sho b 1- to (1-37

S0 mesl (P hedrar AR R I 0B SHgeR 917 tpe TeSELIoh usually
PCAL iZH06{ 3099881t - 47 (9, fowdnd BRL1hcure.l i nkeHe catalytic
together to for together with the _nitrogen atomto

WP ERI SR Ry er%%ﬂﬁi‘dl,g 5297 - HenbEPedBndSeHl t1bgeR amount of
abeat cont aldidrbusaor ated Het @reeXehbly GRS WRbCAbout 20 wt%,
may have one heteroatom sel ected fromthe group

e6NSPERIHY df3)5 nitrogen, oxygen and sul fur, the
ngg&gﬁ*p@dﬁeggogf optionally being substituted with

one to three substituents selected from the group

consi sting of oxo group; |ower alkyl groups; |ower

al kanoyl groups; phenyl |ower al kykb: groups; phenyl
gr oups optionallx/BW stituted on|the phenyl ring with
one to thr%aa HN\RNZMJ N—R102

N N

é112 éllz

(5) (2)

wherein R'¥, R and RY™ are the same as above; R

represents a
lower alkylsulfonyloxy group, a phenylsulfonyloxy group
optionally substituted on the phenyl ring with one or more lower
alkyl groups, or a halogen atom.

The lower alkylsulfonyloxy group is a group consisting
of a Ci¢ alkyl group and a sulfonyloxy group, examples of which
include methanesulfonyloxy, ethanesulfonyloxy, propanesulfonyloxy,
butanesulfonyloxy, pentanesulfonyloxy and hexanesulfonyloxy.

Examples of phenylsulfonyloxy groups optionally
substituted on the phenyl ring with one or more lower alkyl
groups are benzene sulfonyloxy groups which may be substituted

with one to three straight or branched Ci;.¢ alkyl groups, such as

benzenesulfonyloxy, o-toluenesulfonyloxy, m—toluenesulfonyloxy,
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10 menbers sel ected fromthe group consisting of
hal ogen atons and | ower al koxy groups; and pyridyl

w@emapsi21eand b' represents an integer from 0 tBCBJIP2006/309988

Exanpl es of 5- to 7-nmenbered one nitrogen
atomcontaining saturated hetgsocyclic groups which
may have one heteroatom 15 selected fromthe group

naua&m@sgucﬁon@rubkygen oxyg@!@@@dbéﬁkéﬁ@sulﬂ&w@%y, 3-

rrolidinyl, piperazinyl, piperidinyl, norpholino,
F%PMH%?%ER?@%%%fOHM%%EYperaZ|n§Tetmﬁﬂﬁﬁﬁ2§€?§6lﬁ9m¥lOXYr 2-
b&bﬁ?l@éﬂi@d@éﬁlfoﬁ?l@}?@l i di nyhrpi:@g%}lme?l%%hbghf?&n loxy, 4-
oxazol i dinyl, isoxazoll dinyl i sot'hi azol i di ny ¥uf

Py PRY SPeriapsul IonEa#pl es 20B-dHeeHndPenFenerahtenyloxy, 2, 4-
Q@ﬁl@’ﬁwygdz“én%ég§f é&gﬁta]nbubeg YL Re lBe%Qér?gsulfonyloxy

menbers sel ect he ‘group ’consisti
group I oﬁb¢ﬂm§ﬂkyl quomﬁkpgdnom@tomﬂ kan©®¢d€rgf¢ups;ne, bromine,

%Bylné Fﬁg g%enys phenyl groups optionally

stltu | ring with one to three
nenbers séhectsmbdﬂidhwaufthEx@mmmmd cohsi stiithg oémpound (5) 1is

pns and | ower, -al kox r ou and
Hg%gggg |nclu8eé%h%u% kﬂerﬁﬁ{véﬂ: eF%?o@§§¥?Ecg of a basic
gboppend substituted with one to three nenbers sel ected

fromthe rou consistin f oxo grou strai ght _or
br anched % 5?§yloéroﬁﬁ ﬁg%o Bt ﬁ%ﬁﬂﬁnﬁﬁan&ﬁéﬁude water;

Etofiaed K &Woc@&@@ﬂ§ s spdred ahnkghegr @éllﬁené/\‘”éﬁfde 'xﬁ}léﬂ@, ethers

alk% noi ety i.s a straight or branched Cl1 6 aI%y
SPERRS PRGNV g CoURE oBFF SHAIITPLBRL | U8 on 3 Fethoxyethanol,

RBABY1 yrfd NJanMi t r&ll%rl;e{mbo t h{aQ%g@ﬁﬂPgﬁs %@/‘d@%&ggbcgﬁé)m such as

t he grou consi stin hal ogén atons and straight or
Bi-ah CEhapeal koxﬁgaﬁwl@m@thm 35 cb;}tpir@|94>rrgr ouped  carbon

\é\@cg&)&@&%ﬁé:m qu;/elp 2 o?hQﬁ%SS 1117]8 Sézjé:g %}ianol i ethanol,

2-oxo- (I - 4-, or pyrroli
ZI-SOPBOPaTmlﬁb)lEﬁp@lasz@yﬂ b%aneﬂhyhd(athylk—ne @ly8ol; aliphatic
r yl I . az
éeicﬁ’ﬁ @Eﬁl as §1?§§}f<¥3 §%§p6%5§F%%| %025% %{] t?&{/h afetate and
@ethﬂl amntdie5 kpyeneti guclyl as 2acwtdng aht- nezhylSethyl ketone;

gcetgnl )eﬁylgf%qdé,”éh n%?%hﬂdipy(rfoaléone, 3 dlnfthygFulfox_lde,

B I)I-pc;l’imte(jjhydlfbyﬂnamfdé 4nd r heedrigdhy(l1 phodphoBami&e; £id mixtures
) era %, 4-acetyl -3-nmethyl-(1-, 2-, 3-, 5-, or
§’$b P; 3-methyl-(2-, 3-, 4-, 5-, or

6 ) mor phOEkﬁﬁpléslﬁalﬁ@éNd -dofmpoudds 4nclde Bhrbonates such as

goénnrphollno 4- (2-phenylethyl)-(I-, 2-, or

ﬁﬂbe?%EHQRﬂte'4£F@a§SHP%hF6F%$m%ﬁyI)Sqﬁﬂum MAydrggengprbonate,

gotaﬁﬁﬁf gy gerftatAonRt & 0XYAherE ) m( |carb%nat@r alkali metal
). pi perazinyl,” 4- (2-chl orophenyl)-(I-,
ygl@%, ﬁyq:h 23] (godll,gn hgglrgxide, potass1um hydroxide and

calcium hydroxide; phosphates such as potassium phosphate and
sodium phosphate; alkali metal hydrides such as sodium hydride
and potassium hydride; alkali metals such as potassium and
sodium; sodium amide; metal alcoholates such as sodium methylate,
sodium ethylate and sodium n-butoxide, sodium tert-butoxide and
potassium tert-butoxide; organic bases such as pyridine,
imidazole, N-ethyldiisopropylamine, dimethylaminopyridine,
triethylamine, trimethylamine, dimethylaniline, N-

methylmorpholine, 1,5-diazabicyclo{4.3.0])nonene-5 (DBN), 1,8-
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pyridyl]-(l-, 2-, or 3-)piperazinyl, 4-phenyl-(1-, 2-,
or 3 15 )pi perazinyl, 4-benzyl-(l-, 2-, or

w@20Qopitpers di nyl , 4-(3,4- dichlorophenyl)-(1-, PCET/JRM006/309988

3-) nor phol i no, 2-(4-nethoxyphenyl)- (1-, 2-, 3-, 4-,

or 5-)pyrrolidinyl, 4-(2-chlotgphenyl)-(1-, 2-, or
3-)piperidinyl, 4-[(2-, 3-, or 4-) pyridyl]-(1-, 2-,
éﬁagab}ﬁﬁq%gﬁﬁﬁ4nﬁﬂun?e%?ﬁ?fﬁl-(1-i ZiDB@E 3-% gnd 1,4-
%EL%Q%I{)%{': an%Zé[ZPEiS%/Eézqe’ gpgﬁ{;)&}’ﬂ: nd mistures of osruch basic
roypodydg - 2- acetyl - (1-, 2-, 3-, 5-, or 6-)piperazinyl,

etc. The reactio ween _conpound (11) and comnpound

(12) is é:g’ 9885095 uﬁﬁle}ls\lggl%a‘ﬁ%e%dﬁiﬂoﬂ@%wf at least

theut eAct inwl e el e COMMaLIRLS: n(jG)(4ﬂpdaI{J)F§1%f%‘ﬁ@b9% about 0.1
Eﬁﬁ%ﬁlqp %Fhe 4, 25 [Reaction Schene 6] ot X Ri 0Ot

PHE ok FRIBE) P NBE PF- Formaws) W) -N- N-31-0 N N
8112 8112( s el onpohatel s QR 1IF Qhed s AN X ibine of =t
ihe sa as _above. Conpound (14) is produced by
ATt I‘?I%Uébr%pg‘ﬁ’llré Pa1)molzp off erpowed al 4oy amidd@referably about
Torp it Noansysd ahl.e veat .| 2006/ 121218
Moo ULl Ao 8&?&%@3@? hetFy yst .
Exanpl es 8PTmEhal regahiee compounds (4ncimage keodisem in a large
syaids, S§i yani.d Ln¢. cyani.de, copper
cyanide?sg%%a % gﬂ§%¥%£ﬁtggﬁééégplgfgg'for use in the
reacti on fAajalsd mecl helbbensaompasmd (3)se suskdaf osodNen iodide

%zgcg %%%@hﬁ@ﬁggiagﬁrggggfeal%fgeﬁ% %é)euzggg@q.q?ﬁ/ Fystem of the

wAadicsat al ytic anount for conpound (11). The netal
cyani de ceggound_gs usuallé gfed in.an anobunt of at
| east about - 1" Wof € Per>nBFB2otY G ERd P13t @it 1 to about
p00ter abhy gheiderhpl o aboutc 3 grokes |
£onmpo nd gllgg Th% rgaction adva%?a g%%% y:%¥§§éeégmi usually
(EFRIAS Sat 2 r YO e M3BHEREIr e 3P0l DOOTS - and
Reeftdioabbyhahe room tenperature to about 150C, and
usual ly conpletes in about 0.5 to about 20 hours.
[ Reaction Schene 7] 15 R101 X R101 R114 N'i /1
(R10s) b, 14 N' /1 (RL08) V pig RL B (OH) 2 (15) NioiN
N |
NH NH I\II—R102

2
[} =5 (5 2O
%f ! N
R112 R112 1’2112
(6) (8) 2
wherein R, R'® and R™ are the same as above, and X represents

a halogen atom.

The reaction between compounds (6) and (7) and the
reaction between compounds (8) and (9) are carried out under the
same conditions as in the reaction betweén compounds (5) and (4)
shown by Reaction Scheme 3.

When R'™ or R of compound (6) represents any of the
groups shown by (1) to (14), (17) to (32) and (40) to (50), the

reaction between compound (6) and compound (7) is carried out in
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R12 8112 (11) (16) wherein R101, R108, b' and X are
the sane as above, and R114 represents any of the

w@e@apsi2shown by (1-3), (1-12), (1-14), (1- 199CT/JP2006/309988

(1-23), (1-30), and (1-31) in Ceneral Formula (1). 20

The reacti on between conpound-{41) and conpound (15)

is carried out under the sane conditions as in the
aea@lﬂt@ﬂmlbetmnmomomﬁs poesang (Jf SEhOWBs@M compound and

g%%iﬁi%z %h%gﬁﬁﬁéooga%%lgggls&he%ﬁl q@@PR@% SMIepresents

bhy QR YrdNgsHsREFR bRL1D) NN (114h3,2 &3712t68) 3@)’18£nd to
e| n,R101 and R112 are the sane as above, _

W@@ esdhfs E2PHERY | PR pAERHnd O\ix%} ar?}fl@kll C@Iﬁm}md (9) is

exeknad kyht gRaURy semednal kydideaner;al Kyl QEQHQI’IC% og@r a basic

al kylthio | ower al kyl group, 5 am no-substrituted
SPRYPUst Gl 6pEReYEid y substituted on the amino gr oup

with one t r e y .
I Lo °ne Bt SOLLGHE 0 10doi0r QURBEUPRORRKYLOVES ke reaction

Payr €seht sbea tiy dsegen ast othare | osed  &bkylthgr omgactRbES between

@51&% ef pat y d.together to form

a cycl oal ky gllrl%ugﬂ érh\é)\%dke)gb?%%ﬂt‘&ﬁl ngg?%t nunber

of car bonEzatopbseofof heaipm]rytst&n l(ﬁld(LRdiéGpa(LEﬁdium gc?ﬂi%unds such
| de chain - Q CH (R116) (Rll conpoun ,

%es not excep(éagﬁ@.]d)lu‘tflhe(reactl o be én conpound %8%(trlbutyl
ahd mm«:lmbdnzﬂ:)de@mrtbneﬁp@madmd@r t heoga®e  iodide/2,2'-
condi.t]j qns as in %2 <{1 act| betvvee onpounds (3) e
RV ehoun by RORKITERdAERES S S GRSIBRLE oL 14 ris

(Eﬂbﬂhzyaﬁﬁéﬂéﬁcéﬂdﬁeldi@@ﬂﬂ&di@nan anount  of Qﬁ.h@aﬁlsadlphenyl
and preferably

mol e of d (8
or L5y TReracene  Lmiounte | by rHact | o SeReRaLog (tripheny]

%%%gpgi@édm8 bhﬁ%ﬂt@%)l a &%mpouncﬁsmo's?i)tc@ EISN R-2,2"-

bis (diphenylphosphino)-1,1'-binaphthyl (R-BINAP), S=-2,2'"-
bis (diphenylphosphino)-1,1'-binaphthyl (S-BINAP), and RAC-2,2'-
bis (diphenylphosphino)-1,1'-binaphthyl (RAC-BINAP) ; xanthene
compounds such as 4, 5-bis (diphenylphosphino) -9, 9-

dimethylxanthene; borates such as tri-tert-butylphosphine
tetrafluoroborate; 2,2-bis(diphenyl imidazolidinylidene); and
mixtures thereof.

A basic compound is usually used in an amount of at
least about 0.5 mole per mole of compound (6) or (8), and
preferably about 0.5 to about 40 moles per mole of compound (6)
or (8).

A catalyst may be used in a usual catalytic amount for
compound (6) or (8).

Compounds (7) and (9) are usually used in amounts of at
least about 0.5 mole per mole of compounds (6) and (8),
respectively, and preferably about 0.5 to about 3 moles per mole
of compounds (6) and (8).

These reactions advantageously proceed usually at room
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20 (19) (20) wherein R101, and R112 are the sanme as
above; a' represents an integer fromO to 4; R103

wo epoasem s any of the groups shown by (1-1) POT/§P20®7309988

as defined in General Fornula (1), R117 represents

a. |l ower al koxycarbonyl group;_afnd RL18 represents a

carboxy group. 25 Conpound (20) is produced by the

hydpelysiS O ca@meuadoaeo 2006612821851y at . ture t
RSB baT 300808 . B5 19) T optet hydrolysis of & orperature to
ebapbuhe’ Glgyndsuwlrhymom]a eq) ia abgutabl & solabemt 8P hours.

Wi t hout sghgntgiiin Jtheler %%e%ﬁpeﬁn@n e Qegfe é}&sg Gny of the
conmpound. 5 Exanpl es of useful sol vents i nc ds wat er ;

ps@eps shewhdds suchas(iferhdrdl), tet HaRol anﬁséé@bp‘a@oﬁo the
[ : e n n
AR B ) oo P R e A A s (EangLed out in
taetauahybitﬁf gpavnentrohogkheepassentyl ghea babuphapmpound copper
' a nd faor tersisuch
%Hgge rnLE%lt%EJl 8t f&i gigg ]tahyl 5gllce %tﬁg/’ha‘f%eéqengt éd °t' R of
kypupogat b(ﬁ])s rmna‘smsc hher ofothe dirohbor shetrhane, ( to (14),

[ | pro ane an arbo chl ori de:

oD B AP St R ) ! FBST LB pegeen compouna (o)
be&amﬁ@pbp@os{pmorﬂglmﬂ?d amtl n:(Ljpgt ar @lﬁlf‘:lbﬁﬂéCgolvenE in the
sol vent s Ies of acids include ner a aCl ds. sucC

RO SRR A A FRETE O intG L FPaP S L ien aad SHRTLEHE Bycol.

hydr obr onmitgeagodireANdan@r 1928t € cf&ﬁdp%%mau@fﬁraﬁséoﬂm €he reaction
acid, acetic acid and sul fonic acids such

Payf [S3GRod%et Foe adPiCarif ptiditieREsdl oA cthﬁcl geaficp between

achdsud®y 18 usgd (8] NObyl ResOMiNadHRRe Exarrpl es
of basic conpounds |nclude carbonates such as 20

sodi um cafFPPRare,19s808s sinfhn ebhyvbere eglyeal umay each be used
nmgfgfnsﬁr Qﬂn%@unen%fp%tb%%%l lbmofiyg{ gsenﬁéwgnagﬁd preferably

al kal 1™ net al roxi des such um hydr oXi d
pbrassi Uth tpdrbgitel amdd,i Phicume by drioxicdgoundl k@)I iae (7).

i I ;
crner 1 BT SO AU LR B R O e or

~ Beassedab@% sihglmoler |p€rcom‘@|laaat iodn. cbhpohyds ol y&) s and (8),

reacti,on _advant ageou sual | a ab ut 0
v e P e R B o b Lt s BTG e mole of
gsmpblnydd i (@)shasa (&) about 10 m nutes to about 30

hours. Conpound 19 IS pr duced b eactin o)

(20) 30 witRSt FEREbhPdY § E%n@F%‘Fgérfg H'Ir%a;riy at room
@géieri%H¥£3@c(%%%ut“@@@ﬁﬁ'7 BalgréEéEéﬁﬁyﬂé% %obﬁmﬁémperature to

group. Conditions usually selected f
égp@ﬁ,xqq3gt,@@g usually completes in about 0. 5 to about 50 hours.

When R or R of compound (6) represents any of the
groups shown by (1) to (14), (17) to (32) and (40) to (50), the
reaction between compound (6) and compound (7) is carried out in
a suitable solvent in the presence of a silane compound such as
sodium bis(trimethylsilyl)amide. Similarly, when R or R® of
compound (8) represents any of the groups shown by (1) to (14),
(17) to (32) and (40) to (50), the reaction between compound (8)
and compound (9) is carried out in a suitable solvent in the
presence of a silane compound such as sodium
bis (trimethylsilyl)amide.

The solvent for use in the reaction may be the same as
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reactions are applicable to the reaction, between
conpounds (20) 35 and (21). For exanple, the reaction

whedwaznigonpounds (20) and WO 2006/ 121218 PCT/JP2006/309988

PCT/ JP2006/ 309988 -52 (21) can be carried out in the
presence of a mneral acid suchgas hydrochloric acid
and sulfuric acid; or a halogenating agent such as
thaonysedhiar itte, rphosphorhscwexyc kbapbaeds PIESRARr Ug) shown by
entgi:grllogi de agd phosphorus trichloride. Conmpound

T GEHF™E Pn a | arge excess relative to compound
(20) . The A edghhencomshiait dgeodshyl preseeds, Usiahowndt of about

gbgu{: 0_to about 150C, and Erefera |y about 50 to

bout® 1B ah dAUSFal BP9 BRBFSTASLY Rhaybutd - 11 teoahpit 2 moles,
perhasts.of Reagblad Soheyre (39] 10 8101 8120 8101 8121

N ~~ (R103) aj~ (R 103) a, NN 8112 8112 (22) (23)

wher ei n 1eognes, (B add (R112rar esusblsarfedadnapwoents of at
Rd2st 15apoRF esentgofe | Quer gdwl t hjro %roﬁBBEnég'd ?%)21 and (8),
represents a lower al Kyl sulfonyl group. The reaction
FerPeFiedindivng aegnpoefrirddy) abpom tobpoalaiit (22ples per mole of
eahhbehiPUls)i Anag g4y table solvent in the presence of

an ~oxidizing agent. 20 Exanpl es of useful solvents

i ncl ude wadhepe abaphidrisc adyentisgsuehilapfareridc uanat]ly at about
geeti g g&{:dzgﬁ%trif uor ce,tg' c agci dI'O al cohol s _such__

4s “efRanol retHEh IS HRAP g%nﬁFea RYbr 8c&PpaRsut 150°C, and
seehl lgs fdmlishes oim amehtdioc Bl be cakmiutame; hands i xt ur es

of such olvents. 25 npl es_of useful oxidizin

agent s ing)feﬁ%djpré? ac?ndsE)%%guc * ‘g Pt f THROURE d,(79 used, the
pesaicietr coBcednp@erd r (§) uaidacatpsurati ) produces, instead of
gerox b négl c aci ds, mchl oroperoxybenzoic acid and o-
%P%%&nge( xy BRI 2di0d: SRR didiPGer oxi de; sodi um

nme. t aperi odate; dichromates such as d.chrom c acid,

sodi um 30 di chromate and pot assi um di chromat e;

per manganafés such as WD 2006/ 121218 PCT/ JP2006/ 309988

-53 per rranga_riﬂgl aci d, sodi um per manganate and

pot ass ermanganate; |ead salts such as |ead

i u
tetraaéet gte. An o@dji zing agent is usually used in an

anmount at
|

R112

112

. 1
wherein R'™ and R are the same as above.

[Reaction Scheme 5]

R110
|
Rlo01 X Rlo1 N—R111
S/ R110 S
N :/\-/J—(Rm)b HN< (12) l_l_/\/l(RloB)
LA Rl LA b
N % N
N N
}lzllz 112112
(11) (13)
wherein R' and X are the same as above, R!® represents any of

the groups shown by (1-1) to (1-37) as defined in General Formula



10

15

20

25

30

35

| east about 2 noles per nole of conpound (22), and
preferably 5 about 2 to 4 noles per nole of conpound

W@ 2®p/121B% reaction is usually carried out at BUDIR2006L1D9988

to about 150C, preferably at about -10 to about 100C,
and usually finishes in abouty4 to about 10 hours.
[ Reaction Schene 11] 10 R101 R101 N R122 N R123

RIR3akI( 250 @) lard 1iNKNd 8338t8dA o 2é)m( 269getiar &iith the
R101 and R112 are the sane as above; Rl122 represents a

PEWEPISTAIAGAR. §Potip HaiiRy 68 BPURdr & KR dgBRMERTH: one

B%g§oééﬁ”é%%%pb§néﬁlnﬂﬁ§'%@kﬂ@aﬁé@Sﬁéﬁéﬂdﬁ§cﬂ9@5@réﬁﬂ%”whlch may
roup  optionally substituted on the amino group with

age o@net \Kk?tleé\% ol ¥AeGrSupEomakie RIZR CPBPEEsEME ©F
A AHLAY, gf nORhd ONAl Ay, SHH§th%EEfEEyaﬂlkhﬁréﬁ@ertlonally

group wi'th e or two ower alky groups e reaction
bemmwh&iﬁﬁ@@ﬁd (2d) cned teolpsanosyEB)ituenteosekgatiasy from

I S
b LS IS SEERG 6@ Ul 000087 Ludn S REEC ks Lower
Sﬂ:hemmyB g@@po uphisnﬁ? )Lcaned @Qkyll se@chuwss ;spaetyh ggroups
asi | roduc [ ex t.he

3Bt Eead! SrSiRoR R ot (PeCPHERT pele, MISE bl Y e
ﬁeﬂn]em JsHléA@eﬁOBﬁéﬂZﬂkiél@rBﬁﬂS/ d@ﬁ@ﬂﬁiﬂ@e%%al&@er\ atoms and
E{l %ré(%@’l \ NOH N 124 7& 29) wherein X is

RESE 4 d6BVRS7 & ﬁ]}’ﬂrdﬁ’épﬁjé 's a | ower al kyl

ghaup' heaiigenne of IMHedralreganoat®res. S5 The reaction
bet ween co undﬁ%Z?) and conmpound (28) is carried
out unde’tiﬂ“X SSafé eond? ti §§eijnOI%€F1éllrtéfé’gfepoﬁtom"contamlng

bt weshed 1RIRRBAYS1 {8)gr@fhs( hhiShowsy, MavReasti Bdteroatom
Schenme 3. Conpound (8) as a starting material can be

pebaaerd, fH9r thexarpie Capikénpr ot evis 96w p§ygen and sulfur
ReachhonReRaTR 431 beb 28 nk Reagihon Sehemrend3lhoXno,
thiomorpholino, homopiperazinyl, homopiperidinyl, imidazolidinyl,
thiazolidinyl, isothiazolidinyl, oxazolidinyl, isoxazolidinyl,
isothiazolidinyl and pyrazolidinyl.

Examples of the above-mentioned heterocyclic groups
substituted with one to three members selected from the group
consisting of oxo group; loWer alkyl groups; lower alkanoyl
groups; phenyl lower alkyl groups; phenyl groups optionally
substituted on the phenyl ring with one to three members selected
from the group consisting of halogen atoms and lower alkoxy
groups; and pyridyl groups:

include the above-mentioned heterocyclic groups
substituted with one to three members selected from the group
consisting of oxo groups; straight or branched C;-¢ alkyl groups;
straight or branched C;—¢ alkanoyl groups; phenyl alkyl groups
wherein the alkyl moiety is a straight or branched C;-s alkyl
group; phenyl groups optionally substituted on the phenyl ring
with one to three members selected from the group consisting of
halogen atoms and straight or branched C;-s alkoxy groups; and

pyridyl groups;
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N1 (RIO3) a@ NHI1( 'l (R1I0O3) a° N N 1112 1112 (30)
(31) wherein R 3, a, X and R112 are the sane as

w@bwea2121%6 The reaction for produci ng conpoundP¢BIH2006/309988

fromconmpound (30) is carried out, for exanple,

W t hout solvent or in a suitagke solvent in the

presence of a reducing agent. Exanples of useful

sol ventlssmnhLadele@{ 1, oﬁer|4€l}b(‘zﬁ_’r1c5l—?p§ﬁ981ﬁ§ln 1, 2-oxo-(1l-,

no et hano i SO no ut anol, tert-

Eﬁt’agof Arrd F {1 8&8665%&1 4cBEbRY T (3w Zali praBrc
apllﬂsrsmniiyla,s d-eraiglacid, and ageslppasdhziglher s. ~(1-,
s di et? et her, tetrahydrofuran di oxane, “nonogl y

nd OF gf yiRiPeTaghatic 2HRitedarhons2auct-ad-henzebre,
t) @k epei @i, Xy |2eﬁ%th2§l pgenateds_hygr ocar bans Sgygg%&ﬁidinyl,

d| chl or onet hane, di chl or oet hane chi or of drm
Cal ety aciior Rae: 3andomi xaturées Pépesiidhnglb) v?emteshyl—(l—, 2,

@xan@Lesopfsj}pwgemgnfﬂe@t 3l @CL ﬁgfa' yLic, -, or

dr ogenation reduci ng agent's suc l'adi um 1 bl ac’k
avpaﬁ@mﬁwlzoesmg’th@%tmwzmﬁ/ 309988, 555 or 6-

tin ey platin ack a

2?3@‘3??2%3’3‘% he%?ﬁtg ‘%R cg%t al gtf ¢ My dr' ogdr)lglPFB]ﬁOlan' 2-
ﬁéatuzlﬂg?-agéﬁt, As, uStaldy 6-\sedohsol At ,ameudtphénpheityl) - (1-,

1 and pre ut about 20
a9 S0 e R A S P Soattii adoncky T or 4-
mpmpemm adei( Agmbiesd:o/pheayppu Ik S)2sueh 8s) P@éﬁﬁ'ﬁlnyl 4-
wd C|)doe to E ea%l on s%s&em of the react| on. The
‘Bact 03?1 | al  i%&d SoUPIRR TS - 4014 1B, or 4-

ppomyleO(@, ,ald pmsfyf qﬁpérahﬂpputzl%ﬂe% yabout 6.913 dr 3-
g dro%aYﬁ at nDs here of atnospheric préssure t
BoREr m aﬁ% 2t eflerabry %an%‘s)mié%elrédbflﬁksu‘ke X d-
abentorddprainin ) The- | eact igen 3-ysyabion i shes_ @&%ﬁq
1 to about 12 hours. (forrpounys 9% , l(5) g ?t enyl) -
a$~stémt isng fat e‘P%TafP‘S)PY]FSOéaﬁlIbBélreaﬂm I2y-Cb|lonwe@}tiy—(l— 2=,
ber3epameleq; React i.on Schene §% [ Reactj on
Schene 14] 8125 ' 81250 RI1%X 3%“ pg’%]iggyl] (Fartls
)piperidinyl, 4-phenyl-(1-, 2-, or 3- ) piperidinyl, 4-phenyl-3-
methyl-(1-, 2-, 3-, 5-, or 6-) piperazinyl, 4-[(2-, 3-, or 4-
)pyridyl]-2-acetyl-(1-, 2-, 3-, 5-, or 6-)piperazinyl, etc.

The reaction between compound (11) and compound (12) is
carried out under the same conditions as in the reaction between
compounds (6) and (7) shown by Reaction Scheme 4.

[Reaction Scheme 6]

R101 /X 101
: K ) (R108) b’ , (\/\l (R108) b’
R112 R112
(11) (14)

' 101 108
wherein R, R™°, b' and X are the same as above.

Compound (14) is produced by .reacting compound (11)

with a metal cyanide compound in a suitable solvent in the
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N N H8112 (32) (34) 20 wherein R112 and X are the
sane as above, and R125 represents an 0x0 group, a

wa@re@ap2nepr esented by R113, or an ami no group, PELIB006/309988

bei ng the sane as above. The reaction between
conpounds (32) and (33) is carfsed 25 out under the
sane conditions as in the reaction between conpounds
Eoesance (af asl&awaljasftReacti on Scheme 3 above. Conpound

(4) used as tarti rrg rial is easily produced, .
for exanpl&3™ B;efheo r JEEeL SRV YR, REEEPINFS Sdmetede sodium

behaide 3bdH3eas tin 08y HeheiTe 18k «\!%@&%3/ 11248 cyanide, etc.
PCT/ JP2006/ 309988 -56- 102 R101 RLGLRIOPNH

(35) (4) ThRersiiyeRtoPNIRGEaANEE X Tare Utsﬁe %an*@l%sremetlon may
éE@Mebe Sthhesaneagki Rosd CRIP G tﬁéS}_e%Eﬂmcgﬂé&S%Wégg gompounds

( ; carried under the sanme conditions cri
iR c%%e(:h oot Ry Reeciiartiahemst 4corfivumatedysni hly be used

%"@%‘sﬂﬁa 1 Ehts 9%'&?{10%‘?&0%b?1§33ﬁ9% ﬁ&%) mpounds

(2), (8), (13), (16) 10 (23)
and (26) gﬁéhm@tamL%lzon@oan@ym ogerldyomsedain ben amount

produce re R;ln W &( hydrogen atom i
conpoung‘eg%g) Qﬂ)@% 6 %EfS)é O\’i (1%? ?Oé?ﬁounr(}‘zzfll and
Bhef¢@bly whooh are m(zhta§ meles tpeng moatest at@ngdund (11) .

each reac n sho on Schenes 2- usi

t he thus- Irbfgalrﬁé-’l V&‘nggggog‘?j;‘ftpﬁﬁc?ﬁi%ser PﬁPalJ‘g\ﬁhdat room
tompeeaiuirag tbhabéu@riﬂ)@ﬂ’gl Mahar pabrewndar, bhe r38ftrenperature to
cond|t| %Zs as in the react| ons shown by Reaction

RELEP U 1 1209 fusya Loy FeEpistagcinvabeubst dnde aboused0 hours.
fReactsitonr Bichgme MAL eri al (conmpounds (5), (6), (8),
(11), (19), (20), (22) and (24)) in the reactions
shown by Reaction Schenes 3-11, optically 20 active
conpoundsp¢®), €8), (13), (14), (16), (1%)101 (19@1;4

(20), (2B) (26) can be produced by rearon\ t he
conpound r—h@e!%®sane nd| tions as iN-the QIOB)%n
Re

shown“[bgC #on Scherré’fs B2 (15)i Z:a§ bI e'to
produce jonpound (1) of +he—present /inventi
usi ng Normpound (2), (8), (13), (14), 25 (18)

(19), &@O), (23) or (26) produced in tfgl?z react| ons of

(11) (16)
wherein R, R, b' and X are the same as above, and R
represents any of the groups shown by (1-3), (1-12), (1-14), (1-
19), (1-23), (1-30), and (1-31) in General Formula (1).
The reaction between compound (11) and compound (15) is
carried out under the same conditions as in the reaction between
compounds (6) and (7) shown by Reaction Scheme 4.

[Reaction Scheme 8]
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Reaction Schenmes 2-11 as a starting material in the
reaction of Reaction Schene 1 without isolating it.

wEamb/12218 he obj ective conpounds obt ai ned accorPdi/mpoea309988

such an above reaction schene can be isol ated and
purified from 30 the reactionggixture by, for
exanpl e, after cooling the reaction m xture,
perform ng Al i sol ati on procedure suglipEeéfiltration,
concentratipn, exRraction, etc., to geparate a crude

reaction duct, aﬁaquéﬁ)subjectlNg—ﬂheR&Wude

reacti gm product RHSa WO 2006/ 12 PCT/ JP2006/ 309988
-57 stapdard purificationm pPocedyressuch as col um

chr omat oQyr aphy, recrystalllzatloml etc. The conpound

of GenergljgFornmula (1) according tqnghe pr esent

i nventioh i ncl udes stereoi soners and optical isoners

5 thereof(g)Anong the starting conpeig)ds and obj ect

PYeEal) digne  gopeund 0f L8 PLERenLsl EROLL Okid NoSG esents a
having a basic group Of groups may be Suitable to

pbenyéalgsompﬁr1phﬂnni1 lplarmasekyl cagrqumcceptcdbhiékyl  group,

f h d I d d hl
261950, EAEEL 8, Sushonapide, el W SENLORG 1 grcu,

pmmsphsmbstxmnuédamdwerh&lkyﬂugn@@plOpaioﬂslly substltuted on the
met hansul f oni ¢ 30|d (§ t ol ue esulfgg*c aci d, aceti
SELEC GEPPP ¢ YAEPd OMarttar P atPeer %} ¢ ILRTRE/ phenoxy lower

bURBLI greap d, ofabyeid@gl dioWedCtdikyacigtoaps ahber™® represents a
g anic acids, etc. 15 Anpng the stayting cqgpounds
B rB%?%é?“EyFFbﬁPH?ﬁeal%%hﬁ%GHB o#zthén%r%seﬂpy alternatively

bavenhked, téhagrhay %rﬁnaa%kQLGaglEﬂUFbrdﬂip OLRUREA8®Ythat the
be suitable to formsalts with comon

SREPHRBETRGE aPf y CarR@pt AHMS ba%uféla:dm}m@@s CHERARDIRS’) in the
3 48 Ul D™ SOHPRUAIGR 1NCL HACBOAIY ﬁxsﬂr%ésd%ot exceed 6.
pot assi um hydr oxi de, C|un1 y FOXI sodi um

car bonateThﬁotr@@thﬁncbﬁm eompedindm(8) and compound (17) is
hudr pdencar Bguale  ROLARST UM Bydr qaencard %Onc%t €. 8EE1on between
I'n addi tion, conpounds 1 n t GEM1 N Wwhi ch Sol Vat e
chopoexdmpl(8) lydr atde, shdrancbat &caetto) Wabemed@d texcept for

{085 58EALIS, PIRONIR 0, 80, ECLSAPOUBSENMI ot por

oblehefgenepalinfiorfhyl aad thﬁéﬂaﬁeptlcab pr epdkeat ipe’s mole of
cont ai ni n the conmpound of the present invention as
SAMBRYYelYngr edi ent are expl ai ned bel ow.  Such
phassBcRUtdt@ineppgpar ati ons are obt ai ned by

formul ati ng the conpound of the present invention into
standard 30 pharnmaceutical preparations, using

typically gapl oyeglléii l uents and/ or eXC|RumntSI@@ch as

fillers, entepd@4§ bi nders, wetting r/’)ﬁ

(R103) o (RIOS) o
fﬁg K\/) fﬁS K\/)
R112 R112
(19) (20)
wherein R, and R are the same as above; a' represents an
integer from 0 to 4; R'® represents any of the groups shown by

(1-1) to (1-37) as defined in General Formula (1), R“ represents
a.lower alkoxycarbonyl group; and R€ represents a carboxy group.

Compound (20) is produced by the hydrolysis of compound
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agents, disintegrants, surfactants, |ubricants, etc.
The form of such pharmaceutical preparations can be

wa@edoeateds f rom vari ous forns according to the PCI/{pREOE5/309988

of therapy. 35 Typical exanples include tablets,

pills, powders, solutions, WQ2006/121218

PCT/ JP2006/ 309988 -58 suspensi ons, enul sions,

fanul es, capsul es, suppositories, injections

? utions, suspensions, etc.) and the like. To form

tablets The Sviralyels RhowWrTEeHPferd%anbecatisiqfl out in a

ggg&é&@%o fa0 e3P 6ol tA G258t W teh S YGWsens@ULEMS acid or
oride ucose urea, starch, cal cium carbonate,

hasi¢rﬁ@mxmm@talllne cel I ul ose and ot her exci pi ents;

e oo 120fb1es PTOPAOLe B rrrgqu%ylﬂcgp, 1dLYGES®e water; lower

sol utions Fe so utions, tin so utlons

e acbioodyaretuayl aelmatbsmplﬁﬂﬂﬁﬂamol,neshgrwnﬂﬂqﬂ @@é.tert—butanol;
assi um phosphat poI V|n ral n

g?%%?e%ln rsSD ‘§3§}arc &B§%1§Fé %a SQ%EE Stners such as

ﬁmmﬂleyl et laam nadijmcapmodetretm@dmnfhympgmmmlkmmtmd diglyme;
|CI m carhonate, . fatty acid esters, q

GRS o stEb eansUshi (T ARy oG, goid; esters such
Eearrdt@yamai:éﬂarﬂ;@glmr edegl sicatebe; | alauegenam@tj hydrocarbons
ot her disintegrants; white sugar, stear

Buches 19 RFAEEgEnateE dPFE™ ?RPQﬁ¢m§l%ﬁiﬁ % FRE| Gipd  carbon

kBRERER I SidequUat @Ay 1 sallPBRI &d) bases-asedimmiauemide,  and
sul fate and other abpsorption _ pronoters; glycerol,

SeBPRH AAPhOERBP T Wt ATy FagBft Bixgyraspf SpgERtsREvents.

kaol i n, b%&%ﬂﬁié@ ol l gidal siddicise agihdend 0££Eﬂs such as

adsor bent s° purified talc, stearates, boric acid .

pada@¢thMJCpoByedhyl%mkiqﬁ%@toﬁcadd anterhydnsbromies: acid; and

8hfan RUCILIRPIELA. 0BY D GO2UAG WD Y PAER] 60ALWIGonic acids
erral’s’as required, to prepafe, for exanple,

sughrasoansdlubabae¢smcge¢ad|andoatedluemﬁsukfonlc acid.  Such

enteric Qs at ed tablet flln} bl ets, doubl e-
SFlﬁﬁIWay y5F88 %a&ﬁ $F atc’ §§ %Tﬁ]pllls any

of varlOUExbmpmascefrb&SSCcammhﬁnxhsedpludeludrhgnaﬁaﬂ such as

ctose, starch, .cacao ,.butter

pl e,
BB e halel e o BT, e s i B, Hiidrepencarbonate

@ﬁ@lpbﬁﬁé§ﬁudﬂﬂ?d¥b@bh@a@ﬁdﬁ&ﬁe,taﬁ%ymiaﬁkhamohgﬁfox1des such as
gelatin, ethanol and other bjnders; Ian1garan,

2RH-GF hiFORARET n(RGERRIST oR¥IToPdRor ARG LLERIUN hydroxide;

SYRROSHE OLLBSh ABYaDf hyaFd: Ol KNOYMh C24 I E8T Siuk aRyddeoxide; and
used, including, for exanple, polyethylene glycol,

ohBab 1Bt SRSIRi GREPOENEBhol SUCESDEFECofcoRPgHRAS may be used
%Eﬁ?f?'&nJQFk%%bEnatﬁﬁﬂ‘Synthet'C gl ycerides, etc. 35
To

orman iInjection, a solution, emnulsion or
The hydroly51s reaction advantageously proceeds usually

at about 0 to about 200°C, preferably about 0 to about 150°C, and
usually finishes in about 10 minutes to about 30 hours.

Compound (19) is produced by reacting compound (20)
with the compound shown by General Formula (21):

R'*°0H (21)

wherein R

represents a lower alkyl group.
Conditions usually selected for esterification
reactions are applicable to the reaction., between compounds (20)

and (21). For example, the reaction between compounds (20) and



10

15

20

25

30

WD 2006/ 121218 PCT/ JP2006/ 309988 -59 suspension is
sterilized and preferably nade isotonic to blood. Any

wo@Roosarizeris known wi dely used diluents can be BOPIRRgEH309988

to prepare the solution, enulsion or suspension.

Exanpl es of such diluents incipde water, ethanol,

propyl ene glycol, ethoxylated 5 isostearyl al cohol,

fBLYyoxan dteetadrsastieany| iralteh@restatt Yot thiRSher 8c98 such as

ol.yoxyet hyl ene sorhit etc. ILn this case, the
BW&?’( %%x]e%'%c AC1pr @B(gr %\L?f%ﬁ lﬁaﬁ‘céaht gF n? slfiQepnating agent such

bl ortigon gl uceseorode 9l Y G@I®phbRuan agRpH1 Uk Ci eBfiosphorus
are an Isotonic SOlUtlon, and may contain

t
P%?ﬂ%: Yodghidrrz &hespBef i risticty oftdegesfempeien s(21) is used

ehC.a ARdgéUrd:Rss | feNAGRRSALY, RLhAY (BYENt Sihe  reaction
preservatlves, flavors, SMBeten|ng agents, etc.,

AR Hragast sy rEdicerries usThélyr eporbooh ¢ tdeabout 150°C, and
ﬁPé‘Pé’fHBi fabBP@ B e@oeréttbohgv?aédco naln:dnmu%lg%l% ci:o&ngrlre‘ﬁ%s in about

har macedt i cal preparation i s not
5teglhcat] ¢y O0sbpeesed froma wide range. It is usually

Pﬂié’é@d’i%@ %Chgﬁgtlé]he phar maceuti cal preparation

contal n the conpound of the present invention in a
proportion of 1 to 70 w.% The route of

adm ni st rabi on ﬁfzot he pharnmaceutical pggparaibpon of

t he prese%t inyention is not |imted, %nd E 20

preparatip@nﬁmm stered by a route,suitabl e.fg the

f or m}{:ﬁ_g helurepar at?%n, patient's Nanlti\,;e'x,%R sﬁét us
8§

of the oy sease, and_ather conditipns\ For ‘exanpl e,

tabl etg7 pills, solutions, suspenstphs, emul sions,

granul ¢s_and capsul es- are adm nistered orally.

I'nj ectRBhs are intravenously adm ni k& ed singly or as

25 m xed w t? >typi cal injection transfusi n% such as

gl ucose sol Lf ?ons, am no acid sol uti ons of?¥he IiKke,

or singly admnistered intranuscul arly,

i ntracut aneously, subcutaneously or

intraperi EognealllO , as requi reld. Suppositories are

hfreinst Bred R ntraréctandy R'30 Fhe dosagesask the above; R

lﬂﬁ?{ tical epanrakion i i tahlyy 32l ect ed

accoe[r%lﬁ% taoqt%“%rrne%?hkgt&ltgp °u éT,OE%ét %gﬂlt Rs agEPTaRgNts @ lower
sy lsvadenyt yowfurt.he di sease, and ot her conditions,

and is ] hout 0. 001 t.o about 100 np/ bo

wei ght/d:]?},yeaaﬁ%acatplroe ef%§b|p§°8966&9t8°%%° k@g%odij%’vom compound
(i) ghts/ dayrried suhghe ar s@3btabM deslwiegesn Whe presence of an

02009_/ 121218 PCT/ JP2006/ 309988 -60 Since the dosage
At &< depeHding on various conditions, a dosage

smal | er thamngllRe abbvesesnDe sBByehes SUhtl GheNta@brd aliphatic
acids such as formic acid, acetic acid and trifluoroacetic acid;
alcohols such as methanol and ethanol; halogenated hydrocarbons
such as chloroform and dichloromethane; and mixtures of such
solvents.

Examples of useful oxidizing agents include peracids
such as performic acid, peracetic acid, pertrifluorocacetic acid,
peroxybenzoic acids, m-chloroperoxybenzoic acid and o-
carboxyperoxybenzoic acid; hydrogen peroxide; sodium
metaperiodate; dichromates such as dichromic acid, sodium

dichromate and potassium dichromate; permanganates such as
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dosage | arger than the above range may be required.
[Effect of the invention] 5 The pyrrolidine conpound

wo@Roobhz12ps esent i nvention has an effect of i nNPCDIR200309988

reupt ake of one, two, or three kinds of nonoam nes
(i.e., serotonin, norepinephripeg, dopam ne). The
pyrrolidine conpound of the present invention

exhinbhyysnsd grdifd, ¢ antli ymspe angefanapbakedi pbtHLE DY permanganate;
of these three nmonoam nes than

ct|V|t to one
; H%dﬂﬁﬁ%aﬁag?ﬁ% Eﬁﬁ%ﬂﬁgelﬁﬁﬁbltory activity to

monoam Nesin oMidikOngr a8¥n¥i ¥ BXREIIfBMST id Nat h§mount of at
g%crodlaly5|s study, the pyrrolidine conpound of th

8SEnePPHY et itsH 8 SFE?%XIH‘PJcﬁtgfsP@ﬁPW ntky) st ﬁ@ﬁg@iﬁeferably
abbaets td o Idofl%Ee%éi” N 1N FOEchPESE t hixge nobnoam nes
in the rat brain 15 than known conpounds havi ng uptake
i nhi bi t or yhgctisAqtjiono lﬁm@@éﬁﬂ}lﬂescam;l@oby@m’@l ati mbout -10 to

u nyenti o ectrum
PPty SaePr STt YRAK Rshro T gt eGangad vsually
ZonTaeepyimy @boditné b@nﬁ@ﬂﬁdlﬁfhohESpresent i nventi on.

ﬁgégtl&n%ﬁke 8'?T£ therapeutic effects even after
ort-term a tration. The pyrrolidine conmpound
of the present invention has excellent
bi oavai | abijisity, little netabolic enzype inhibitive
25 activityyin the liver, little sidg¢ effects, and is
very safe.rﬂhﬁzpyrrolidine conpound pf cihe present
[

i nventi bi tp3233f r@py activ in"a nouse
forced SMAnn1ng_LesLLLaLL_HsuquEL:;n test, which is
used foryScreening for antidepre nts. The
pyrrolid| ne conpound of the present i nvention al so
eXthItSR%% strong activity in thﬁ]Pat f or ced- swi nmi ng
t est |z@ is used for screening,f

antldepré ants. The pyrrolidine c ound of the
present invention also exhibits strong activity in the

LRSEL P nee nducgdz hypotiher @aﬁe”gg !;H;]oxy@J Ghad §. &Fﬁ%ggeﬁ@é a lower

screening for antidepressants rroli
ablpbuseowf hawngr eentor momet mrlogbsoamnasom izﬁ@gﬁesents an.

EHAO] Ps%ﬁ;%@ gggg§8].owe6% aﬁl)g\g}l 8Pét 8@1% tly\élgthl = i:lliblh‘te on the

nouse marb urying
fmano stgres nweilelh, add clorar ewa aIDWGEI yal@yl groups; and RY%®

rel at ed dlsease nodel

BRSO ha R ee FRr P noBh PERLHEL U8 Biachopn ofthe  amino
gn@m@whﬁmgoneuorah&>dbw@mealkyl)gﬁﬁugbhree ki nds of
nonoanine%hé _tser tonin, nore |nephr|ne ,
dopani ne) Jaeac ion between compound ' (24) and compound (25) is
carried out under the same conditions as in the reaction between
compounds (5) and (4) shown by Reaction Scheme 3.

Compounds (7) and (9) used as starting materials can be
easily produced, for example, by the process shown in Reaction
Scheme below:

[Reaction Scheme 12]
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therefore is effective for treating various disorders
caused by reduced neurotransm ssion of serotonin,

woerepnephri ne or dopam ne. 10 Exanpl es of SBEIP2006/309988

di seases include hypertension, depressions (e.g.,
maj or depression, bipolar 1 disprder, bipolar 2
di sorder, m xed episode dysthym c di sorders, rapid

cycl er, ypi cal ﬁ{ i on, onal affective
dlsordE;fiLEostpaﬁtu Epresjlon m nor depression,
recurr | ef depressive di 1n intractable

depre53|%n/cﬂﬁon|c depr essi on, doubl® depr essi on,

al cohol -i nduced nood di sorders, m xed anxiety &

depre55|3@ di sorders; depreSS|6ﬁ% i nduced by vari ous

physi cal disorders such as Cushi ng' s di sease,

hypot hyroi di sm hyper par at hyroi di sm__syndr one,

woeireson'% 0§ sdws saremersorbhea, amt | RIEt atdpmeseyhdr ankower alkyl

%%?&@gg?ﬂilnpﬁﬁleeﬁﬁ%%%ha&lggéygélﬁchgﬁﬁiefatlgue

syndrone &he maactidn lggpreess compofind he€27)matdl eomgednd (28) is

seni |l e depressjo epression.of. children and .

ST s T 587 BROP A ith fndcs FERehdon between
caxhpcmﬁreisan@) andept esicnm bpdRredt inh adjheskenBnt

di sorder, anX|et i nduced by 25 adjustnent di order

anxi et §OTRRIRE %%r?oSEa% g c5rt %ﬁég; ?epEPduced for
BeuhERA! Myl headplé e, sHk@l Byl RéEQetifN schBRer 1®afelow:

injury), cardlovascular dlsturbance (cardiac arrest,
éﬁﬁ%?%ﬁﬂléﬁﬁﬁmﬁc 3Fhythm), endocrine disorder (adrena
hyperfuncti o, cachexia exophthalmmca), breathing

probl em (ast hna, chronlc obstructive 30 puInDnary

di sease)), geseée i zed anxi ety disorders, s (e.g.,
agor aphobi \a @ obia, and sinple p 0||as 103

posttrau s ‘gyndrone, acute_spfeds ntt o
avoi dant erson I|ty di sorders, body dysnorphic
di sord recoci ous ejacul ation, eaN di sorders

(e.q. a orexia nervosa, and bulima rvosa), 35
obeS|ty riéhem cal dependencies (e.g., g8 al cohol

- cocai ne, heroin, W 2006/121218 PCT/JP2006/ 309988 -62

phenobar bi t al (3% cotine, and benzodi azepi ne§L) cl ust er
headache, mgraine, pain disorder, A zheiner's

sease, pbsessi onpul si ve dlsorders ani c
H}I%‘f'b%r% 'm??m& ‘?ﬁi(ﬁ defEe(Ehg. Samed@ﬁeﬁ{’g‘ée amesti c

di sor der , aad r@g@tﬁ_@ﬂl ated segidinee ddagoiung $3{ ARER)N , compound
Parklnson s di sease denenti a caused by

paP ki rﬂsSonCeraiLe%aé%ltrnegw @@ﬂa@elegeﬁflt}f}%ﬁceaolvent or in a

Bﬁikéﬁﬁ%”bdive%xnﬁﬁoﬂﬁb gralsdhve gy skiRgfidhg §€Q@@r'ne
di sorders (e.qg., Eerprolactlnaen1a vasScul ar spasm

(in partlé@E@Ple$n Phe Wb cﬁQkﬁﬂnﬁﬁoryﬂ§9§ﬂ%n1W@ﬁerr lower
FiEstpoae) aschebeller e, 10 agstialol Fbhoalol, corc-
butanol and ethylene glycol; acetonitrile; aliphatic acids such
as formic acid and acetic acid; ethers such as diethyl ether,
tetrahydrofuran, dioxane, monoglyme and diglyme; aromatic
hydrocarbons such as benzene, toluene and =xylene; halogenated
hydrocarbons such as dichloromethane, dichloroethane, chloroform
and carbon tetrachloride; and mixtures of such solvents.

Examples of a reducing agent include <catalytic

hydrogenation reducing agents such as palladium black, palladium
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and secretion), negative syndrome of schizophrenia,
prenmenstrual syndrone, fibronyal gia syndrone, stress

wWOo pentizmence, Tourette's syndrone, trichoti | POTEIH0EG:/309988

kl ept omani a, male inpotence, attention deficit

hyperactivity disorder (ADHD).gghronic 15 paroxysnal

hem crani a, chronic fatigue, cataplexy, sleep apnea

ey pgs e B headashe, (Ta@aairﬁﬂn 10 RNYiadPaRAYEy BESIel, and the

MODE FOR CARRYI NG OUT E | NVENTI ON Prepar ati on

Ek&fpl e, Reference Exanples, Exanples, and 20

Phar”aC°|@Q|8§%ai§%¥b B FhaAeneXplaldied PSSO is usually

Preparati on Exanp e conpound of the present

nAe@ninoAn( @@ougy oﬁoagov)t OaVi el 40t wade Padepreferably about

ganutacidnad By, ahs]; %%ougaw% ption), 30 g of

cornst ar ch, esium Stearate were m xed,

ground, Zghandradmé:nosukﬁ@anédgewishjol erpngedsi by adding basic
t.er ugar -.goatin

?8@5‘39%19{ hesqﬁwus bt %%hﬁgrg 1?%%]11 d% \?\Cg)r etchcoa © tulsolnngsySJCem of

ahéi reacdati.ng agent conpri si ng 10 g of TG5 (trade

nanme, Shi

, Et su Chemni cal . td., hydr.oxypropyl
nethylcel&BFo§€FCt§08 of° ﬁﬁ?§€bﬁy|%ﬂ%y 6%%Oab26t -30 to

gbeht casier, 3@nai |préﬂé}a%l?l»“é@b|a§o@£rmmt @f fhAnokeec, in a
Eﬁgdu0|ng filmcoated tables havi ng t he

VISt R TRTEASE RgP e d P ERP I e PEREEUER ahp| @Pqut 20 atm, and
§N@f&ﬁ§$§7Qﬁmwspherlc pressure to about 10 atm. The reaction
chl or ophen S& f1 uor ophen am no]

Bw%hr oﬁ%SPeéaﬂbo@éﬁgﬁr% a&Pdabeit Jk?u%fwlréster 35
Sodi um hydgide ?39; g@gbéﬂdo'k) ﬁ@édaggegtEQt%Qgn%aterlals
WO 2006/ 1212 8 PCT/ P2006/ 309988 -63 of di net hyl
sanf &g Rasibys@roghgest imhedfat S0OHls, dRradiden, Scheme shown
?HP sequently, 1.0 g of

3, 4-di chl or ophenyl) - (4-fl uorophenyl )ani ne was added
{Beadieian BWcheweahdll stirred at 60C for one hour. A DVSO
solution containing 2.0 g of 3-(tol uene-4-sulfonyl oxy)

5 pyrrolidine-1-carboxylic acid tert-butyl ester was
gradually Ré¥¥ded to the mixture and gi¥frred at 60C for

15 hour Ethyl &BKat38)was add o the reaction
sol uti The soetut+or—was—>¥hen [ washed with water,

and drl over nagne5|unmsulfate.N he sol vent was

distillddl off under reduced pressw[ﬁ, and the residue
was 10 purified by silica gel coIBnn chr omat ogr aphy

(n- hexanq ethyl acetate = 20 : y The el uent

sol vent mas distilled off under r%é&ced pressure to
thereby obtain 0.29 g of oily brown 3-[(3, 4-
ghehar ophenyly - 4a 4 uorophgny! i@nhlg&l'@,y ra e i fienerds Cents an

rboxylic acid tert-butyl ester. 15 ' HNW (CDC13) 6
Blfn group, a group represented by R'’, or an amino group, R™’

being the same as above.

The reaction between compounds (32) and (33) is carried
out under the same conditions as in the reaction Dbetween
compounds (5) and (4) shown by Reaction Scheme 3 above.

Compound (4) wused as a starting material is easily
produced, for example, by the process shown by Reaction Scheme
below:

[Reaction Scheme 15]
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1.43(9H,s), 1.74-1.92(1H m, 2.04-2.22(1H m,
3.10-3.35(3H,n), 3.61-3.85(1H n), 4.31-4.48(1H ),

w@G200a(1k1gld=2. 9Hz, J=8. 9Hz), 6.67 (1H, d, J=2.Bt®)P2006/309988

6.90-7.22 (5H, m . Reference Exanple 2 20 Synthesis

of

3(5)-[(3, 4- dlchlorophenyl)phenylan1no]pyrro||d|ne | -

carboxyllc aC|d 1@&; g)tyl ester Sodi um hydride (0.36
g, O%Idlg é eitoﬁ)ﬁ)]% of di net hyl

sul f oxi C» and stlrreg for one hour.

Subsequesyby 2.0 g of 3, 4-dighl orophenyl - phenyl am ne

was added 25 to the m xture and stirred at 60C for one
hour. A DWVSO solution containing 1.5 g of

3(R) - met hanesul f onyl oxypyrrolidine-I- carboxylic acid

tert- butyl ester was gradually added to the mxture
gherein ri'éd & 689G f2orarks theusame Etshyilheaeébaee was

added to e 99% n he ction .

sol ution &g% t%%n masﬁeg£m?5ﬁn§aﬂ§§ an&‘ Hi SqUREd () s

nagnegﬂLmndanfUMEesamhecsmdAHMMMs wasddsstibbdddrofdonnection with
der_reduced QPressure resi due R

b oot SR oL RURT B Rh: Bhr ARy I Rondhe OBy Reaction

acetéatei = 20 : 1). The el uent solvent was distilled

of f under _ reduced essuyr.e her o] in 0.13
of light GPBRAY g a Vph@gs égﬁ f%%s {i V(418 2?9 » (20),
¢hBpr eplienytg) pbesy! o@mmﬂs&.a/rkﬁlzlﬂsn% W, 2N 24238 can Dbe

PCT/JP2006/309988 - 64 ,1- carboxyllc acid tert-butyl
BEPRRCed 1Ry NVRPYRIEE3)R 6 B -2 1hvgrogiRns ptom in compounds (3),

1-5?3 @-693E]97| 2’)),112 Oglg 23((2@7' n’)22?’ A0y 3 é’lﬁ(s'd'h%h are used as

3, 61- 3
stagying deptrxiadey 1n= %CISI—E?aCtlSWB SAEDHRY, RepcBipRY  Schemes 2-

@196ug1195 (4 r@husz'o%ﬁaZnﬁ (gcg_rlnﬁgund7 a%S a staé“(élglg |_l'ng%erlal and

Ref er ence Exanpl e esl s

eyt inderlzy | pyw@mqjuma@xwa)l G@dbh?udﬂl@pimyd )caunda,éloAs as in
S
Eﬁw ﬁ%q‘ét EHBV_« _ %%'c@g?gzggge 45 )1% . g of .

enzy pyrro am ne
bronofluoﬂdbenzep@1¢&2lﬁ amulve, stb3tagcefi?, @Sed as a starting

hen hos bi n I , 0
Haé‘%ﬁd 2’ 1%4(019 Qg('du g;6e>rfz d’enZiié HE@D pal' ?éérun@z) and
(Pgl{ dbia) 2:hed. ﬁ’ébdﬁmln)s sabwen Hy3R@cﬁ:f1c$D$denes 3-11, optically
tert - but oxi 13%5 nngh hea Pe reflux 15
ARGEYS o 9WQ?%6%% rosfher e :%w urs Loppe Yi&dctiGr) (200,
$Butdn (@S ddn ter @ﬂgoa@cé@rwyeréar&qlnu_,bttﬁeﬁebﬁ@émn@%der the
ethyl acetate and ,water were added to the filtrate to

SEPArdUHENSoPEt { Bt Eactager showthd b Rgamitéonayehemes 3-11.
was washeg:W i WaEEr pokhen 50! ‘f@ntpr"&%ced'&;ﬂﬂo’uﬁg offy of the

under reduced pressure, and the residue was

present invention by using compound (2), (8), (13), (14), (16),
(18), (19), (20), (23) or (26) produced in the reactions of
Reaction Schemes 2-11 as a starting material in the reaction of
Reaction Scheme 1 without isolating it.

Each of the objective compounds obtained according to
such an above reaction scheme can be isolated and purified from
the reaction mixture by, for example, after cooling the reaction
mixture, performing an isolation procedure such as filtration,

concentration, extraction, etc., to separate a crude reaction

product, and then subjecting the crude reaction product to a
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20 purified by silica gel columm .chromatography
(n-hexane : ethyl acetate =20: 1 -p 1: 1). The

webkaent12sol vent was distilled off under reduckdr/JP2006/309988

pressure to thereby obtain 3.0 g of oily colorless

((S)-1-benzyl pyrrolidin-3-yl)=§3=f1 uorophenyl )am ne.

1H NWVR (CDC13) 6 ppm 25 1.59-1.78(2H,nm,

Stamd&r<$8pih}:b_ﬂjcat21.o39 Iﬁr&&(&ﬂe‘ﬂsud’g a5 (cl)*ﬂumgd’chromatography,
=9, 7THz) 2.71-2.85 (2H mM , 3.63 (2H, s)

% 553/% YoERhLAy %t%4(1H dt, J=2. 3Hz, J=11. 6Hz) ,

6. 29- 6. 41(AH, Mompbubd- of. kiﬁ&ﬂa&)Eb&m&la7 @903 Brding to the

Reference Exanpl e 4, 30 nt hesi s of

PESYETE béﬁé’?PEi—xPlPoHrd? Sy| FLo¥RAACERIAe and optical isomers

th&reds benzyl pyrrolidin-3-yl)-phenyl am ne was

synt hesi zed using (S)-1-benzyl pyrrolidin-3-ylamne and

bronnbenze@@PW91é%@eS§aﬁﬁlﬂ%nﬁ¥mPQ¥§dﬁnaH@be€?2$3pyrrolldlne
06L12121

BT ESh08, Shouke o s TR KRR %ﬁgﬁnﬂqa basic group or

IraeRs Meg( PE, fAjpitah - 2o35¢u, n)alte WhIEH? co8nd

%hgﬁnac’%u%‘icéﬂk@cce()p?t g:j (5)557%%‘ Enjamp%eél '}7 stzgngchgs include

hqupth§6@§kﬁﬂid,Svﬁ@ﬁﬁﬂemme &biﬂﬁﬂnit&18¥ﬂ&h@§li%fﬂhrlc acid,
| 3-fl uar ophen -
S e S o varooneny (L7
pfﬁmknameﬁglﬁoﬂlg aﬁldL(Sheiic ac1d|1c1tf§c acid, taﬁgarlc acid,
I I Ldi n-3- I gor ophen am ne
A BEGE bR R Bberaer| ARibLT i 2d other
omyHnic ﬁﬁlag,cétdm NAP (0.1 nnnl) 23 ng of pall adi um

acetate and 0. 28 of sodiumtert- butoxide
(2.9 mml(;%%@ i‘%@ﬁt SER TSt qOéPPHRdﬁarﬁ‘Iéi ofJectr pgerolidine

adnipesplene £10s é%éﬁ@%&s1n§@§tﬂ§§c%h%@esﬂétﬁﬂqnéﬁmﬁéldlc group

filtered to renove insoluble matter

Ao STRUBS AR V] et ified e abid P TS Sed teheviftin EDMQnt 0
m{a@EQtiBﬁﬁpla@de%@abmé ooalisalyce rc% ggaﬁdg r g%QaICﬁly g Y such

was washed wi tth water and dried nmagnes
kapicarempprds dalolade aadivi shyfdnoeddef fpmlumsdyde&(lde,

r e u S .pur ed b
(%gﬁﬁﬁﬂlg ?%%%%%grapﬁihﬁ Sﬁé%gﬁg%. pgt% ?‘%% é# 9?0 sodium
hydrogepcatoonatye, Fbéaebmenhydﬁdgentar%whéﬂb diegti. | | ed

48 g of
of f underb{%&%ﬁ%gogreggﬁgéﬁﬁ S Ege£hb¥&%%¥%hnwglch é%lvate
0|Iy col orl ess

2) ekaphe, Im/ydlrlacnlei, déethah 3ettuprephesel- €4-th
ﬂb ) ke 4 an1r3?ékf&-§NR (.CDC13) g ppm ©

L S NS 85 e o

reactlon formulae are included in each of the general formaulae.

L

Pharmaceutical preparations containing the compound of
the present invention as an active ingredient are explained below.
Such pharmaceutical preparations are obtained by
formulating the compound of the present invention into standard
pharmaceutical preparations, using typically employed diluents
and/or excipients such as fillers, extenders, binders, wetting
agents, disintegrants, surfactants, lubricants, etc.

The form of such pharmaceutical preparations can be
selected from various forms according to the purpose of therapy.

Typical examples include tablets, pills, powders, solutions,
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25 3.45(1H, d, J=12. 9Hz), 3.64(1H, d, J=12. 9Hz),
4.55(1H ), 6.78- 6.86(3H, n), 6.88-6.96(2H ),

wQ209A71286( 6H, m) . Reference Exanpl e 6 Synt hesi BCD#P2006/309988

3(S)-(3-chl oro-4-fluorophenyl am no) pyrrolidine-I-
carboxylic acid tert-butyl eslg _30 To a 50 m of
tol uene sol ution containing 5 g of 3 (9

saBbeepysidl | depei di el boxyhhsuass d t ebbshuty] estiffositories,
(27 npol) and 5.7 g of

ADBPERERTE chPoFBL1QTd uSHEBBRSERRS ( ZFCmiokRd Ve elikeded
1.7 g of BII‘BIAEoﬁg tZaHI@%ls) a9y3<9f % 0fi opal kadiMarriers can be
acetate (1.3 [) .5 g of sodiumtert-butoxide
(Jsedmwiemqludaslgrhéom @(%Q]‘?Rel%éaﬁ‘égﬁ%d WHder spehkuxsodium
n

BT 0 500088 L RE (a8 hodr e h S ArheR=E S0l KPS
cwm:@bm aeddelovat md wé:élead dedipienttshe wakeact i orhanol,

X iQ acet S .
BEPHEISLy ARPeE SiShn aliebR Sl &G Sr-tRgeorutions,
goheem retliudi ongpdearbeduettivpressulkese,t kel dstdue was

PHE Rk el o, PosdEriaty, EBohas, HuSIegiokrrolisone and

disét | b atHaafsS; umgestaﬁduce;@d@ms&@maw)d athe pesdsiie

B%ﬁﬁ%g %%%ée%?eQﬁ%#@&HS%&%E%%CS&Q%&N&S %2%2?8% carbonate,

366Ly (R rhlearterd- bF BRRGRY haMERe) i@l dspg1

carb%xyllc aC|g terﬁgiut I es?er 10 JH—NI\/R (Cﬁ%&S) 6

PRRTYhS g, sptearig. apl@s(ﬂfﬂoﬁycezrlﬁﬁsz s8pIFpmlactose and

8tﬂ@r %%@g%nts,?’ WHi %Ql%giﬂ n@tea?rﬁ’p %av'éQ&Z]S{mf_ger,
57-3.79(2H n, 3.85- 4.03

byég@qwa&@d @iéS(}lzd J@iélegr@)wlat@@ramoml anhikiteys:;. qL@ternary

BPist S SRAP Uy LD/ hon Buslers s g gererption

Da©m@ﬁ@MSA:gé@cérpbrtsﬁﬂngh aeétethék)WEﬂﬁingiagénts, starch,
[ | | h 15. 0
AR EY B I PO IOt TPl e Piane asper

adSerbiﬁﬂh SpMmmE)eanmhxb4 &tgabétes, borlc acid powder,

R°§%e§“>§fen@og;§%8% f‘a}r'zc? ok enz? ﬁl%q% nglg) e eo?dded

et hyl ene gbyeloltdtl@tt mmDlHe archtd4. 7igh of yRid=as SodBing
hos hat e 161 nol and heat ed under reflux under a
?Y’?%g%r? SphEY ' 116 PABPREGr SLOITIREPRARY | PFgar—coated

sgbhLEHN g\@@&t@ﬁob@ﬁté@ tra%qgtgg ¢erperaldbee@nNtablets, film-
filtered using Celite. The substance renmined in the

FPRERY haks Shdshee e h 8t Rl tackri et fbsf ¢t G-at e
was  conceflr e éﬁn@i@r éﬁyt@@%@l%a§umo&rpq;%&fi%rw LB pe

t he washi ngs, he residue was purif by silica
@%$dcdﬁﬁﬁwdéﬁgonﬁ@@gﬁﬁﬁﬁger glucose, lactose, starch, cacao

butter, hydrogenated vegetable oils, kaolin, talc and other

excipients; gum arabic powder, tragacanth powder, gelatin,
ethanol and other binders; laminaran, agar and other
disintegrants; etc.

To form suppositories, any of various known carriers
can be used, including, for example, polyethylene glycol, cacao
butter, higher alcohols, esters of higher alcohols, gelatin,
semisynthetic glycerides, etc.

To form an injection, a solution, emulsion or
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(n-hexane : ethyl acetate = 4 : 1). The sol vent was
distilled off 30 under reduced pressure, and the

w0 e®odz1’vas recrystallized from diethyl ethePCT/@P2006/309988

thereby obtain 15.9 g of white powdery 3 (S) - (3-
chIoro-4-fIuorophenylanino)pnggLidine-I-carboxyIic
acid tert- butyl ester. "HNWR (CDCl 3) 6 ppm 35

%ué éﬁéﬁéﬁ,1élsz%ri19§é£féﬂ8, préféPaBl Y 8fakd Msotonic to blood.
-2.28(1H m, WO 2006/121218 PCT/ JP2006/ 309988 -67

é\wwé RN smknogn gl de i aadngii luens $apgperepployed to

grégaré'éﬁgléél%kuoﬁ 3§hﬁiéﬁéhlﬁr”¥us en51on Ex ples of such
1H, dd Orz, 3=2. 9Hz) . 5 H

Néflée@wcel@&am waBes, sffrhaw@évspé@pylene g ycol, ethoxylated

%§£t&é&¥®“§¥8& %@y'§§1§5§§néﬁéa'hgb§%bé & On%?%h fatty acid

acid tert-butyl est a toluene so
@@heasr@fmpquQZygtbyl@mégsorbltan, etc. In this case, the

LR Delptat B cOB S Aol o 85180 grucose

werglymbhni &&.5nngmoﬁnﬁibdﬂﬂﬂé@eﬁﬁ 14 puraplare 22. Ssogprofc

pal | dimnactate 0, 1. of cesi.um

B bR PhRediE ke ab ededa “BRbrs.
b&éﬂgés:lxﬂdﬁjerﬁsm tateg;enarai maspher g i@rne&:elmarry, ApI1@fing
cooling to roomte ture, water was added to the

PESEET orPT SHTIAISNE an BASacPIBREFYIP agents, etc., and/or

direBloneuRiitrire was perfornmed. 15 After drying over
sodi um sul fate and concentrati on under reduced

pressure, LHR8 PERAUUSMasTt Hed GRAHNEdCbythe IFraseyé| invention
Gl vAB Wh@%é@%éﬂhﬁ%&eﬂem 4yilirdeehaked <h e

1). The purified product was concentrated to dryness
gHdEpb e dirlesrtefessonea twoide Fapapy Jit Abnulusblyy ryeferable

khg@t %@A&F3n1E%ﬂ€5¥a§(§%fﬁé}a%90n ontﬁln the, 8ompound of the

cyanophe )pyrrolidine-1-carboxylic ac
p@fetsebtjtwveeml@n inl1# PR QEDOR3PE 61 ppm 701 wAGE9H, S)

1.8-2.0(1 , - . -3.6(3 !
(i oy Ot rdurs Teatih e ol BESEhD) pnafircpinfcar
reparfatBie Jof, thé. pBefdit, ichwendidn6Hr nat=8.i#4kred, 2% the

Ref th
@%gggggggﬁ}afbagmﬁg%%%n<%ﬁ2ﬁyﬁaﬁ?y&s ?ﬂﬁ%%BleFﬂ the form of
Qaﬁb?xwaﬁatﬁ?nd betieﬂj)td’tsllageshﬁd dox a stadusobrt ’O]hé,leﬂ%ease,
SOl u on cont ai ni n

30%) oL B LG PB e 7o SFBERYI1 ERIeBSt Pt L ypolutons,

%&Eﬁénéﬂoﬁb ShumEBbhs ANgkid38 Gn@fcapsules are administered
| oro-3-bronoani sole (1.1 nmol) were added 67.0

SEa ﬂQ%Apngegilﬂ%%|3re A ﬁav%$ously administered singly or as

Hl'xééldwf‘&{‘ zyjpidaneas st oneidipahk ads iR QuRA7 281 ) cd
144 ng o
solutlons, amino acid solutions or the like, or singly

administered intramuscularly, intracutaneously, subcutaneously or
intraperitoneally, as required. Suppositories are administered
intrarectally.

The dosage of the pharmaceutical preparation is
suitably selected according to the method of use, patient’s age
and sex, severity of the disease, and other conditions, and is
usually about 0.001 to about 100 mg/kg body weight/day, and
preferably 0.001 to 50 mg/kg body weight/day, in single or

divided doses.
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sodiumtert-butoxide (1.5 mml). The m xture was
heat ed under reflux under a nitrogen atnosphere at

wae®s@P2es one hour. After 35 cooling to room PCT/JP2006/309988

tenperature, the reaction solution was filtered WO
2006/ 121218 PCT/ JP2006/ 309988_,68 using Celite. The
filtrate was concentrated under reduced pressure, and

t he res1dg§n&@Stméwdd§a@@ bxrﬁééI&épéﬁaanOBHnybrlous conditions,
chr.omat ogr aphy (n-hexane : ethyl acetaté = 1

3 d0§§9e1$ﬁ?l%9§rFh@@dﬁ%ﬁcﬁmmﬁﬁ ﬁé§9%dﬁﬁéﬁ¥¥§ﬂéﬁl@bent or a
u t I ain
@16%88@31&){2%(@ +hed E}I%OW amefg%%@ ﬁ&( A(}e 21 0Bh¢

oUs so
3€§¥e€@ %ﬁﬁ%ﬁbanﬁ@thﬁxwphenylan1no)pyrro||d|ne | -carb

ng;;SFFgF@. &g&&?ggg¥éif§§ﬁ§%u%%FQPPB%%L£%%§%n@ PR¥ntion has

3n1ef3ees( ¢H, MphibitGing. IS&WPLaEE3bfnpnel. 88¢3H>s) three kinds of

el Nl SetliathiioaeiionoR. erine

Exanpl e 10‘h§ynp_l;zesa>;81d11fne compound of the present invention

%%é%b{(ﬁ'&t lﬁgﬁ;ﬁ‘ig Fi\l a%l_an%jp reel Iﬁ.ﬁl g:fn}éjt%g&xélcltgvity to one

sdl utHese cotead NinBJodmAteQ @ﬁan known compounds having uptake
& % (3-chl orq-4- netho&gphenylan1no)p olldlne | -carb
IRUHPEEHS FOSLEY bt yTOURAENSoLB SdleRl OF G2 Vv oopxgeriments.

InN godi wachyaronide sehdy) ornandoPrdo1d @helO%mpound of the
pal | adi um carbon.” Catal ytic reduction_ was conducted

8?6?%%%1ﬂéﬁﬁ%?%@hrél%%de&hﬁbsbﬁeﬁn@nbf@§§Uﬂef2€¢ronger' effects

ngdhﬁ@fcéﬁaﬁrﬁfs%@) of TREcEEaGH, QR SRk QHe g drat brain
filtered using Celite and concentrate r uce

phes sukrownat@mpRasdaddbdvintg tbetakssi dmélbahdry activity to
gehsagiian wth dichloromethane was perforned. The

extract was dried over magnesium sul fate and

concent r affbd tyrrdi yahoss o@mgmnkbdu@eUh@rpssmﬂmttInvention has

by tain 0.2 of el | gw 25 ho s solid
%?géf %ﬁ%ﬁgog?pheﬁy an1g%3pyrr8ﬁ| gxylF%an known
antrhepmdssbntyl ester 1H NMR (CDC13) 6 ppm

1. 46( 9H, 1.79- 1H 10-2.2 , ,
3.12S3.2§%E rr?% ng g% e3Pl P E)??e75P£95ﬁ?t invention

SxﬁﬂaﬁtsDO(s&fEi'@lerﬁ; 50he B8 &itEG (8ffd§@ts BvéR- &f8RQr short-term

% Reference Exanpl e 11 Synt hesi s of
%@5 Fizet ¢85 | uor ophenyl ) ami no] pyrrol i di ne-1 -

car boxyl i @hécﬁ;ﬁrt_’@Iidfﬂg Y&orﬁg%@fd I atﬂé) Frefnt HRNMR ion has

solution containing 1.0 g 35 3 (S
SRFE-HSTFr r BEPAY FELgRi éﬁyoxyl%Eﬁkﬁn getabeliut ywnzgBeerinhibitive

éét}?v:ﬁ@ g.giogfléZﬂ%&,P%lt%Egogﬁée’g%%ts, and is very safe.

The pyrrolidine compound of the present invention
exhibits strong activity in a mouse forced-swimming test/tail
suspension test, which is used for screening for antidepressants.
The pyrrolidine compound of the present invention also exhibits
strong activity in the rat forced-swimming test, which is used
for screening for antidepressants. The pyrrolidine compound of
the present invention also exhibits strong activity in the
reserpine-induced hypothermia model, which is used for screening
for antidepressants

The pyrrolidine compound of the present invention also
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-69 mml) and 2.3 g of 3-brono-1-fluorobenzene (13
mol ) were added 32 ng of tri-tert-butyl phosphi ne

wao edosati2uwor oborate (0.11 mol), 24 ng of pal | Bdi/arm06/309988

acetate (0.11 mml) and 1.5 g of sodiumtert- butoxide
(16 mmol). The mixture was heaged under reflux under a
5 nitrogen atnmosphere for 8 hours. After cooling to
esbipitenperatgr ectieiey das ’ﬂc&jeﬁlo?@etlﬁ?r?gg%ﬁ%ng behavior
ti nd extractjon with ethyl acetate was .
Ihhctl SaPorfiti i, Yot Sebur mpdits avbiandare a anicty-
oons’emetsrsmiedlatédd@iséwmldemg;sssur e,h thet resi ﬂue(\r/]vas
ified by silica gel columm chromatography .
tlgeﬂegggle&hgeﬂ%@ge%%%% gcqnﬂpl%ndl)qf THe® pR¥edendd invention has
pn odfiféctwast iﬁﬂiﬁﬂﬂﬁh@tQéub@agéYBﬁsén@PdﬁﬁofQ?#C@ﬁ%?e kinds of
ressure to thereby obtain 1.56 g of oily yellow .
E‘%}O%ml[rﬁss- (@3e-7] uSPEPRERN ) amaisPinephrine, dopamine), and
efefdrdl nes loo@IRaXKl ireragi-datent - butyl, esger. d
R (CDCL3) 6 ppm ,15r1.31:3?9H,(%), %éz%selb%‘irfﬁrr% caused by
segaresl 6P Pransmi2s3039( 34, n) Ser@.c85n3. 8hdriddinaphrine  or
dopmihedl (1H, m , 6.61 (2H dt, J=2.1Hz, J=11.OHz) ,
6.61-6.68 (2HmM , 6.77 (2H, t, J=8.0Hz) , 7.18-7.31
(2H, M) . Redmplarce BRanpluehl? Gysddvesi s diclude 2lrcl)ypertelrlsion,
sy - dLchl or yk)-thiazol e-2-yl am noj. , ,
%E%egl[s flglnéeq}e géﬂ' brg%%]c&g i Sﬁ@Pt-Bﬁ?éJra]és{]e%jlsf%rd?rr bipolar
ESQiﬁPrdﬁrlommEﬁ@ spligbden Q@ﬁtﬁ&ﬁi?Qa@@o@?@r@fbrap?j cycler,
- (3, 4-di chl ar ophenyl am no) pyrrol | di ne-|-carboxylic
5?’;)1%'(8{%l Ctggrt(-j J?,I 3/ loélgt e?g"(‘%?f?agl nﬁ%ﬁ?c*éh%e 154FogdgEs, © postpartum
Bryessobh) azoher (Bbresaith) ro@ie-addedilr88:8rofsive disorder,
Iri-t%r - but yl phosphine, tetraf| uoroborate 25 (6.4 .
e a%.l%S %e SSTHON( R BNy | | HREFEaSdPBNe) dPpald adlapmession,
g13:0hb1 - immhgedndndsk 6 @.S@Eﬁd@ggl ungt ££4 - béﬂ}&)gtﬁﬁ (&1§%epressive

' :;) The mxture was heated under reflux under
433% gﬁﬁﬁ'a??ﬁﬁﬁﬂﬁ%QQSféPdQC%%dQ%JvarMQESréhyleﬁﬂ disorders such

| utck i M@Ss COQY4 roo r.e and, filtere .
aﬁfi ngugglﬂiﬂ?e&j V\gitllg%a\.t/?/gé adgié% tg toﬁtéﬂf ﬁll’t ra?{ééé%ad: HRnyrotdisn
SXEFFERT oAIgDsSMth disrAseac et rwhsac emdudiaetatAbh esyndrome,

%k ver j LM ; . ntration unde ,
shoins e, L TSRS v,
dipPrEas gefhrasiigmfat hgoess pytapiey ahd- hexases; degire¥kion of the
=4 : .. Th rified product was ,
n%gﬁggﬁ%ezﬁ'ed ste(])r)llgr y%leeggeﬁﬁﬁ%r%’ r eGUCEFSpPBssffe fhildren  and
adhéeebgnioht aleprésSiony ofduel bw IediewdesYsuch as interferons),

- 4-di.chl or gphenyl ) -t hi azol : 2-yl am no] pyrrol i di
R alner ToS05] BBl bt it008bootans 1 Aokt Wok lipduced by
adgigtnart -diistopbeestaxietyl HTMBeUCPE1 3 r Sl Physical disorders

.43(9H. s ,83:2,03(1H m, 2.11-2. 35(1H nm, .
(%.q8}§uz§ § ead trauma,’ 'brain infection, inner ear injury),
cardiovascular disturbance (cardiac arrest, abnormal cardiac
rhythm), endocrine disorder (adrenal hyperfunctio, cachexia
exophthalmica), breathing problem (asthma, chronic obstructive
pulmonary disease)), generalized anxiety disorders, fears (e.g.,
agoraphobia, social phobia, and simple phobias), posttraumatic
stress syndrome, acute stress syndrome, avoidant personality
disorders, body dysmorphic disorde, precocious ejaculation,
eating disorders (e.g., anorexia nervosa, and bulimia nervosa),

obesity, chemical dependencies (e.g., to alcohol, cocaine, heroin,
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3.73-3.87(1H, m), 4.97-5.09(1H n), 6.53(1H, d, J=3.5Hz),
5 7.14(1H, dd, J=2. 5Hz, J=8. 5Hz), 7.22(1H, brs),

wWQ 288014181, J=2. 5Hz), 7.56( 1H, brd, J=8. 5Hz) . RePET/BiI0es/309988

Exanpl e 13 Synt hesis of

3(S)-[(3-chl oro-4-fl uorophenylgppyri di n- 3-

yl am no] pyrrolidine-I-carboxylic acid tert-butyl ester
Fibntpaabifan] Ricdiolnesnearsdl whridieespanesng dlsigrofheadache,
3(S)-(3-chloro-4-fl uorophenyl aimhno?qE%( rol i&d}i ne-| -car k%) ,
aGadngei d PR t - BiEPFdest er HENSNbI§ afdS§2P6 g gPosessiver
<§ﬁ§£ﬂﬂﬁ9¥rkﬁkﬁﬁdéﬂs75 apel Jairecadfdeaeddrify dfsorders (e.g.,
9, 9-di met hyl -4, 5- bi s(di phenyl phosphi no) xant hene | ,
JRIERROS, Armepd iamsidsorgers mgidof ads 1ediatadi (FREdELYEe decline

#%g#?)”ﬂn|§af%5hégh'@ g gf ssol umitegt - but i@ ia(1285used by

i "The mxture was heated under “reflux under a _
Patkiogen'sat wospheee f oeugoherirss ARRNT cobPurpd o Parkinson's
r.00 nper e, _ th ; LN S Mol S Jqi
%%I?C{r?gogr%élit%%er Ss]hg%%’éggfo q% eC? ?P%?at%éogﬁggg (&9
exba il ant whadmiet)hy vascel at espasm comd pergdcu@r Af irerthe blood

dryi over sodium sul fate,and ratio ;
?bﬁ@%&orb’r esHHE™ t het r egi due \&)\%S%%t%%’ purélbft:.ég%ﬁgﬁr ataxia,
§hdt A ngektiohUmrachr aimbageaphy ifnihéiame chapgdylin movement
acetate = 1 : 1). The purified product. wa :

SR cor7R 00 andEP°F CHRCEH BB i 10 HEPEB) Bt RFFTensteual
%Yﬂdkdhéﬁ fAirsmbh Bt a yeyh@wend|, S)st{redsc ilnaoat dndce, Tourette's

uor ophenyl ) pyri di n- 3-yl am no] pyrrolidine-I|-carboxyli
BYRETE t er tLHGRGF L ELRAN Loy H- Nl\ﬁepéﬁﬁiéiaﬁ pprpﬁaie Yipotence,

I 43OHrS) | ads &l 9%@@:3&1‘2&@8-2@86&&&:50, (ADHD),  chronic
3.12-3.41(3H m, 3.65-3.85(IH m, 4.38-4.51(1H m,
pa B3 Egd( emicrapion- chronriss(faiigenciGdieRgexy, sleep apnea

J= = 1
fr el et s Sl 5,22 G

3(S)-[(3-chloro-4-fluorophenyl)cycl ohexyl anino]
R Qldidl BBR1cERERANY e SRk drkahir R I ester 35 A3

of acetic acid solution containing 0.60 g of WO
2006/ 1212 PBePLid tiRR0(B{-300e38 Refptence Examples, Examples, and

S) - -chloro-4-fl uorophenyl '
gé?ﬁmﬁo 'Or?é-cfaic%?%toxé;}ialm g%i %r% e%%]%ﬁ%]f BT (1.9
Bﬂ@dq E)ragﬂdmOEﬁﬁm]gl@fl cycl ohexanone (5.7 mmol) was
stirred at_roomte r re over nijght. Ta the mxture
was addedTE}?ﬁO@P%@i&g et PERCET by BBy | o] 3 40 g of
AoRkd1 Brfld ouee, byastFastngdtby quanieKperat Coepboation), 30
8 hours. Dichloronethane was added to the reaction

SoPht FOMStATEhy eabt | orf FoIMAIGT LiMlsSTRRIRE Wieh Wared: grounds
and ancRIUEPHSCEAEUMRS edaSRA i) using a punch of 10.0 mm in

diameter for sugar—coating tablets. The thus-obtained tablets
were coated using a film-coating agent comprising 10 g of TC-5
(trade name, Shin-Etsu Chemical Co., Ltd., hydroxypropyl
methylcellulose), 3 g of polyethylene glucol 6000, 40 g of castor
0il, and a suitable amount of ethanol, producing film-coated
tables having the above-mentioned ingredients.
Reference Example 1
Synthesis of 3—[ (3, 4-dichlorophenyl) - (4-fluorophenyl) amino]
pyrrolidine-l-carboxylic acid tert-butyl ester

Sodium hydride (0.19 g, 60% in oil) was added to 10 ml
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hydr ogencar bonat e sol ution, and then dried over
magnesi um sul fate. The solvent was distilled off

waeaen2negluced pressure, and the 10 resi due WaBCT/JP2006/309988

purified by silica gel colum chromatography (n-
hexane : ethyl acetate = 10 :_4)_ . The solvent was

distilled off fromthe purified product under reduced

I%PEGSﬁméQgS/Q lfsnﬁﬁsJ@yde obtvdd) Oarddt G Ofr I COHY | £35S one hour.
C or o-4-

fSPEé?@b%MI) @ shely| @ntfndl pyFersinhgnyd) 1{éaf banapphenyl) amine

d
gﬁglddﬁé%(%%ﬁ: uﬁﬁkt@%é@%g%%%%%%%B%Qgg%gﬁ o2PBhe hour. A DMSO

EOiQtQO@B(IGPrmalengS 3-90(1m, n) of3. 16- 3t311_1éa1td$-r'®-sulfonyloxy)

3. 70(2H 4. 07(1H,
ggoglﬁg%gﬁ’g%rb§6§§% eré%%ﬁ u@?% é%;%%esgésofgradually
3@S¢d[¢¢ déﬁbmmyﬁheaybﬁd(3ﬁdhked064>f@ﬂ@lo@h@ny$)hours Ethyl
SELERL e RL LALPES RN S LT B MORBLST v cen

an e ai ni
obhkbed- W¢ﬁhlﬂmﬁ@nheamd)dtﬁaﬁhﬁ&nym&@h@@yhmhsnyfaﬁﬁn Nohe solvent

RGO g1 o80 o AR 280 AL LBV S, (Rl e vas
pokﬂfi@m bi/olshiownes @%lskb&ﬁmﬁgc&koﬁ@@@@r&ﬁﬂpehﬂqﬁ&%ne : ethyl
for 15 hourg Di chl or omet hane and_ acetic acid we

809EY % 0™t K& r'eathi o' oPHISHN Rl TRIKe Y ‘Plh%\%‘tJfltﬂﬁi off under

selute® Norafd el toAhekeMRSHh T WM @9\/\@ Jr AgepbiRS3-[ (3, 4-
and wth an aqgueous 30 saturated sodi um

AV ek beerhayenat - Sbiqrqrbsnyh s aninplowyiolddt naet-carboxylic

gb§a|¢éﬁ¥15g lugggérreduced pressure to thereby obtain
Ite powdery

é%ﬂwmiémmﬁakﬁpﬁmphenyl) (3-chl or o- 4- quorophePyI)

I xyl i c uty ter
%EE‘% i I““’1' %4”% bz@ﬁig@ 3?3%? fé?{ﬁ WBULYl3 §3LS" 35 (31, m)
3.62-3. %Ts HHmm 2. 416&12426811:1;1;@,, 2. 98- 82 PB{(,31d~1%). OHY(J=8 . 9Hz)

SR e 2280y 6 50 6 G5 om
Refl@reh@8(EkHmple 7. 46-7. 58(2H, M), 7.68-7.78(2H, n),

%¥%§%%%%§gﬁ%o? if reg gbﬁéﬁgﬁ¥ﬁf lgzﬂéggéégjgﬁpyrrolldlne 1-

n&f%wﬁymﬂﬂ'b@mmlpﬁﬁﬁybht§n1é§ﬂeﬂnur(ﬂl di ne- I-carboxyl|c
acid tert- butyl ester To a dichl oronethane sol uti
containin&o g% dﬁlde (0.36 g, 60% in oil) was added to 20 ml

fsﬁlbéﬁhyﬁ|§ﬁ£fdkﬁk#oﬁﬁ@b?nﬁhh @&zg%baaﬁ%S@oﬁén@d&p@%e hour.

am noj rrolidine-I-carboxylic acid tert-but
%‘é@%@q‘{epté )O 10 Ybs3 a@dﬁéﬂepfd@@pge@ifl-phenylamme was added

H@t@%"n%ﬂﬁfeoéﬁéeg’éﬂfecﬁ%td 603¢1 £8U0L)e aloulC a pMSO solution
followed by stirring at for 2 hours. The react I on

containing 1.5 g of 3(R)—methanesulfonyloxypyrrolidlne—l—
carboxylic acid tert-butyl ester was gradually added to the
mixture and stirred at 60°C for 15 hours. Ethyl acetate was added
to the reaction solution, and the reaction solution was then
washed with water and dried over magnesium sulfate. The solvent
was distilled off under reduced pressure, and the residue was
purified by silica gel column chromatography (n-hexane : ethyl
acetate = 20 : 1). The eluent solvent was distilled off under
reduced pressure to thereby obtain 0.13 g of 1light brown
amorphous solid 3(S)-[(3,4~dichlorophenyl)phenylamino]pyrrolidine
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sol ution was washed wth water and dried over
magnesi um sul fate, and the solvent was distilled off

wapeen2negluced pressure. Subsequently, the reBRCTHIR00GER9I988

purified by silica gel colum 15 chronmatography
(n-hexane : ethyl acetate = 5.¢41 ->1: 1). The
sol vent was distilled off fromthe purified product
mﬁdmbdma@eQCl@r@@Mttﬂ tbheseby obtain 0.42 g of

oi ht I low 3(S)-[(3-
I%W % u&a@bhenyl ) - (4- met hanesul f onyl phenyl ) am no]
py42 O3t d)ne 117ga1b93y1H Gn)aci ¢, bgté EM& n?St ers 1893.36(31,m),

9H,
3. ﬁﬂ@%éﬁmﬁ gpénfir%@% H @5)16 63%@%@@%&2 9Hz, J=10.3Hz),

1 ) A4 6. 62 1 -
e 7@(1%%% bl 8a) Hz | ?629%%? 5 ) (725!1 73 %}Z@% 7.35

??‘%L@EZH?HQs(lHn) , 7.24-7.31 (1H mM , 7.66-7.74

ReFd B ce aﬁgi rence Exanple 17 Synthesis of
3(S)-[(3-chloro- 4 fl uor ophenyl ) - (6-cyanopyri di n- 2-

SYnEfsie] Qﬁrkﬁh-dl-ﬂt@nwdaybmyidnm—scw ;[eBt-thttl)dphenyl amine
T ol B) L:(;_Gi Qﬁ%”‘)ggﬁ' gl%nne %E%J?rb]%%/lolr% acig ©°of (8)-1-

f I uor ophenyl )am no rro
beraylipyrybl édiretr3-y3@mi560 nyl121506 mmol), zinczcyayi deor  3-

2,12
éé ra{‘ﬁ‘%bf PPEH %}%DI phg(ggthe) pFreRdi um €232 ny, 90. 106 2,2~
i) pivenelplsosprendg e i, W%Iﬁapﬂﬁck@ﬂnﬂbh%ﬁhﬁor@am 4%ol), 0.14 g
stirring.under a nitr
é%}s%ﬁ%%gnépﬁiﬁ%%??ﬁt@% 3%,1§adm effd B&ﬁ%lzng O 82r Bal) » and

1. 8meodt ybaiuet fortt-astbat geants V@tﬂol‘ﬁeﬁsagggﬁle&%r{d%r reflux
the reactjon solution to se arate the solution iInt

Yl & RAGTRO6B/ $RTo8BhEET/ T2 0961300988 The?SrGEmztlon solution
v@rsgafﬂlecéréﬁefto\/\@:_serﬁweﬁqé@lhﬁlté’a}n%'&t Pd QHﬂ %tﬁ%’;?r acetate and

magnesi um sulfate. The sol vent was |st|
WHtdeT "‘feé@u@@@leér éssuhe  fiddgathe erﬁedl@&“aWaS ther ISbllatiJ_on into

BYeshsl, i Gﬁleggrggﬂﬂ:mfaﬁ;é% 05@%0‘95 MY 4160 08 ag{e S’%}ﬁelt W ent was

acetate = vent Wasd
dfsfcifideeh tafe pundére&q@@@ctpuas@rrer,edumﬁi prassufesidue was

}%ugfé)ftlF rS;% KlsgL?gL_% ?g?é%_S crgy_Lu% Oéhlr%magggnr:ldp (n-hexane : ethyl

a‘dedtaltlepheﬁgl) 16—><k:)yan|omyrl e %tlyzbt}lagb?went was distilled off
rcolLlglnes- car pox |1 C aci d er u ester. |

P tedd 5 e ti25a01 CRjah up B i miliy colorless

zsoaazbarzﬂz(sﬂzhyﬂromd@ﬁ-&m(ﬁ(fs ~LuorSpHdind. ) &G AEL M |
28538(1 m, 6.21(1H d, J=8.7Hz), 7.04- 7.11 (2H,

H)TN REEDEF 0 Eﬁ’m(SH m . Reference Exanple 18
1Sw9t—!ne$8 621{),fm3 (S) -{ (B2ahborgtsfdyuorophenyly 39 550 (1x m),

2% géé%%p%n{ﬂ% PYEY dT A= 23 /] adi- AdTPYET QH &) ne- B-cxidiowyl, 3.90-

4i.¢0achtn), 6. 24 (1H,dt,J=2.3Hz,J=11.6Hz), 6.29-6.41(2H,m), 7.02-

7.11(1H,m), 7.21-7.39(5H,m).

Reference Example 4

Synthesis of ((8)-1-benzylpyrrolidin-3-yl)-phenylamine
((S)-1-benzylpyrrolidin-3-yl)-phenylamine was

synthesized using (S)-1-benzylpyrrolidin-3-ylamine and

bromobenzene in the same manner as in Reference Example 3.

Oily brown substance
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tert-butyl ester
3(S)-[(5-bronmopyridin-2-yl)-(3-chl oro-4-fluorophenyl)

wW@iono2ys rol i di ne-1-carboxylic acid tert-but yPCEIIR2006/309988

(300 ng, 0.64 mol ), 4-fluorophenyl boric acid (98 ny,

0.7 mml ), 20 tetrakis(triphenydphosphine)palladium
(23 ng, 0.02 mmol) and a 2 M aqueous sodi um car bonate

SoiNMR (GDCL ). 8Bpmt ) were added to tol uetne (3hrr1), t
0 stirrin er ni trogen atnosphere a
go%%o]fmﬁ% (%"ﬁl&)ur s. %f%—% 'éggﬂﬁn’ﬁ) to roorfiteEmssratiung, 2.70-
etdwi2n,an6t ate cangduyet.er menqiadded to. sNeH @AGLEOBL,), 6. 64-
ion to_separate 25 the_reaction solution into

%g.k/%{]ggm?he%i ahi £ (Y BY » whs? habsHEd 5B b sat ur at ed
Bafdhcd okbpwed Hy drying over sodiumsulfate. The

sol vent, was distilled off under reduced pressure, and

THENSSES d R walsl Sparrperey Iy ridliidangsty ot (Bmfluorophenyl) - (4-

S ORRLREERRPY o,y hexane © ethyl acetate =5 : 1).
The sol vent iv}va% %}’Il%lpl ['1Ted off 30 fromthe purified

product ufideFotesneced prdgisinme t@rtttaslnébg obt a:@ 255 ((s)-1-
I1.€ i S - ro-4-fl uorophenyl ) -[.5-

R hyr i St B O et 0-59

@(fyI‘i-@r@@pbenzetltiﬂiwflidei(%m nirtcbZ]J\)llvg6(23C§7§;(lc3:i}_| @Iﬁl\;}mﬂ @.1 mmol)
. (8-1. 89 -Z. ) .

% 8 LRI Gt o D mORETAIBob08 Soobbodiun tert-

butp:3085( IH,9 danol-7wids HeaB8Ha) ,un'ﬁeil'@ﬂ%(x% ghr%cmzrs( 3y nitrogen

H d,. J=8.8Hz), 7.06-7.14(3H, w I .
E%¥%§%%Ef?7ﬁ€6(gH}HfFE’S.§2@3. Hpnng%leggﬁewgé filtered to

fexevel €nk®10b8ynhhesds, adng ethyl acetate and water were added
3( %1-[ 3-chl oro-4-f1 uorophenyl )- (4-thiophene- 3- _
Ed 3 Sn%HBW%]t@lSFBPFﬂF%éu!@ ERBEXPNi Entilgyers. The organic

ISt RubYha @8dehwitHSliB8er and dried over mﬁ?nes'um sulfate. The
phenyl)am no

3(S -}[.(4- br omophenyl )-és-chl oro-4 fluoro _

Wﬁ’)ﬁa i U R edhstedlsex 9Ff cundand redicedupydsesteer amhdhe residue
t hh@RhenRePoL, C A6 _

V%-SS?E-)[ ( 3-%%3 o{)i{)- 4s§ ? Ilggr ogr?r%eng?%%- c?ﬁomatography . (n-hexane

etthivdplrereealey [sphafyl:) ali no] pyr Lol '[Lt)lli.ge_-ﬂihecaéhwfw | Solvent was
[ t t t nt hesi zed i.n the s .

dﬁglﬁgé%&gsolﬁ \ég?%fe%dg%éxéﬁﬁ%%uﬁe. G IS &%é’r Iogggm 0.48 g of

oddlys caposledst NIR f%myl%iﬂmr%idjgl—fgﬂ%o gﬁ?,ﬁun%mphenyl) —(4-
. 83- L. 2.05-2 20(1H, m, 3.18-3. , m,

t%????%?@‘i{%ﬁ%?ﬂﬁ%ﬁ%@%l( 1H ., 6. 71-6.80(1H ).

B8R (B[ Aigphk, 6. 94( 1H, dd, J=2. 8Hz, J=6. 4Hz),

1&3?2@ ;%%gﬁégrﬁr?pi e7'280' 2?'14755?5'1 @H,J)',SO' 7 55( 22&’6?—'2.78 (3H,m),
(

3.45(1H,d,J=12.9Hz), 3.64(1H,d, J=12.9Hz), 4.55(1H,m), 6.78-
6.86(3H,m), 6.88-6.96(2H,m), 7.19-7.36(6H,m).
Reference Example 6
Synthesis of 3(S) - (3-chloro-4~fluorophenylamino) pyrrolidine—1-
carboxylic acid tert-butyl ester

To a 50 ml of toluene solution containing 5.0 g of
3(8) -aminopyrrolidine-l-carboxylic acid tert-butyl ester (27
mmol) and 5.7 g of 4-bromo-2-chloro-l-fluorobenzene (27 mmol)
were added 1.7 g of BINAP (2.7 mmol), 0.30 g of palladium
acetate (1.3 mmol) and 3.5 g of sodium tert-butoxide (36 mmol).

The mixture was heated under reflux under a nitrogen atmosphere

14
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20 Synthesis of (S)-{(3-chloro-4-fluorophenyl)-[6-(4-
nmet hyl pi perazi n-1-yl ) pyridi n-2-yl]am no}pyrrolidine-|-

w@arboxeis ¢ acid tert-butyl ester PCT/JP2006/309988

3(S)-[(6-bromopyridin-2-yl)-(3-chloro-4- fluorophenyl)

am no] pyrrolidine-I|-carboxyliggacid tert-butyl ester

25 (200 ng, 0.43 mmol), 1-nethyl piperazine (0.61 n,

008658 mmpir)s, and then cooled to room temperatuﬁe Water was added
9. h bj s(.di phenyl phosphi no) xant hene

?QAﬁﬁ FE% gﬁﬁpmg iég p y R %rgctlon with ethyl acetate was

perﬁcéldmé@EnzyAw@ﬁe@ﬁpir@e&ﬁézpalsb@ﬂwWbﬁ?f&@e Ond1

nng%% g edFfllumt but oxi de (61 ng, 0.63 nm)l)n concentratlon

LG TG URFRS I S )Ehey oqqsd«ﬁé’@ WSstRwrrhﬁﬂ@duMersadlca gel

86 1 iy ech B $@ﬁ@b§%3QnahegQQQ fogtﬁyfoggéta{@sglgblel The

gaiter was renoved filtration, and the resultant

Y94t ¢ARas iebhebed r%ﬁfedm@ﬁéer edecki aeresmuessuped fhe residue
W§§|ﬁgﬁ%yﬁﬁﬁlmﬂﬁéé'f%hﬂnﬁf%% g ?ﬁ r G Y- eEylfbt%ﬁ% 4.76 g of

chr omat ogr aphy (n-hexane : acetate =
€l hRentPIierydi sk(S) Féa- @ﬁlozfmdmftlherpgmernymmmgycrolldme 1-

@@lq&; u hereby obtain 102 ng of
v Xc%ﬁ%r ggggp%%fé?%% pePed 2D Joo0! 121218

“75
b LB o et ) kg s,
&stler3. 301HHNVR ( CDGLI0-B. BEmYHAn44gggE§§Z ~3.79¢( 2H m 3.85-
%@&%{ﬁ?ﬂ(“&Ba’ES 34251(%&51(%4&&{14‘#%&):68%1{2 55 0H2), 6. 90-
B.BAIR, 80( 1H, m), 5.10- 5.23 (1H, '"5.32 (1H d, J=8

01 (1H, d, J81Hz),703 7.08(1H, ),
ngf&e%‘ ?5[? HRye Ref er ence Exanpl e 21 Synt hesis of
Syﬁﬁhebﬁé ChﬁDr034SfL¥§“dHﬂ@%6¥hlfiﬂch %yiaglho §§Erolld1ne 1-

enyl ) am no] pyrrolidine-1|-carboxylc
%%g%px ¥%9|a%%g(§ert0§pﬁ§l ester

3(9) - [ (44 ogoptenyl ) of3-Ci0p0; henyl,) s ami n
pyrrolidine-I-car boxylol c ac 35& l&tg%:/lﬁgest eP)Cland Rhtaining
]ﬁyﬁergdlﬁé 3(S) ~aminopyrrolidine- 1 —carboxylic acid tert-butyl

| e} [@% gh%&b ) aEhu%ﬁoghEPX{é é ﬁfer&agﬁaoro 4-iodobenzene

ell phenyl )am no[ “pyrrolidine-1l=-car box
tér-/- Boey) esrer addsd 1554ygt bé3|cz>p§iern (Che isdmBe (8.1 mmol),

n re col or] ess
9|sp,r?bgrﬁ'ance W‘%\Vg %%Efgx @Hp 1?3(%ﬁ § -« g of potassium
phos§h1t62g26ﬂnhmo%)?ga%d7géétédﬁun%f%iréf%ﬁ%iﬁ?ﬁgr a nitrogen
imgépg A%g%?%kpﬁfrsﬁ Zé GrQQé%ﬂ@qﬂFOlHtSQOGMEQGTHlﬁﬂ to room
temBerH N Hid)filtBeter ety RaAMRke 22 SYNI8ShS et cnained in

3-chl 4- cyanophenyl ) - ( 3- chl or o- 4-
tﬁ%udﬁl&%ﬁﬁﬁ)‘?’la%;orﬁaﬁ@]eypwlt%& |%%h?¥é |acearkex \ANce Hg dfiltrate was

cbacénttitdd asid®r reduced pressure together with the washings,
and the residue was purified by silica gel column chromatography
(n-hexane : ethyl acetate = 4 : 1). The solvent was distilled off
under reduced pressure, and the residue was recrystallized from
diethyl ether to thereby obtain 15.9 g of white powdery 3(S)-(3-
chloro—4—fluorophenylamino)pyrrolidine—l-carboxylic acid tert-
butyl ester.

'H-NMR (CDC13) § ppm:

1.47(%H,s), 1.78-1.96(1H,m), 2.10-2.28(1H,m), 2.10-2.28(1H,m),
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To an anhydrous tol uene solution containing 3(S)-[(3
25 chl or o- 4-fl uorophenyl) am no]

WER060Li268 ne- 1- carboxylic acid tert- butyl estBCT/§R208&0309988

g, 1.6 mml) and 2-chl oro-4-fluorobenzonitrile (0.30
g, 1.9 mmol) was added a 1.454%_ tetrahydrofuran
solution containing sodiumbis(trinethylsilyl)am de
11111-3|\/Bot4§m9 SY7.i3098.. 5EI(12H;H1)><,ture3Nasz Beapezhimmder  3.85-
reflux under a nitrogen 30 at nospher or 8 hour nd
£ Gl P 1 ool AR VGO eads Se i fy o -enare) . 6.90-
f egftiomy sol ution, and extraction with diethyl ether
was conduct ed. After dryi ng over sodium sul fate and
Rofrremceabkanclafder reduced pressure, the residue was

by, si lixqayg dPHe ARNY xylic
%{ﬂneéxsg%e .ojgthBIq%acgit% act:%m— 4 n‘i’/%ﬁ Th)ce&éS pusllPFetlj carboxy
mnﬂuterhﬂ@Janeeherat ed to dryness under reduced WO
2006/ 1212 P 0 Pr, \
obtain 0. é% ngflju %%t gjoggrg?%ﬁous so %%%%?lﬁ& Eh@je{‘? of 3
irﬁﬁ&dﬁymmdln@/m@mrm;cwi(: 3achd dre:r’fzi—hﬁttuér epheny[(}5 mmol) and

pRcL pur ol dunee L SAhoNd |0 POkl el k8ol B 5 ng of

BINAp 2 (273(11htmm 3 2R 53. nﬁja(&H Eﬂllac&Lﬁrﬁ a’ﬁ:e&a(caaH, (®.1 mmol) and

4. 39- 4 55(1H 1H, dd, J=2. 5Hz, J=9 ),...6.57

Pl 4 S3po CagDeBEY 04 LI T 7150 (R, vas heated

Qn@eﬁ"'%efﬂm@ 5ﬁ@ér, a Mmidrobed2 dthidsphere7. 43 (dHhodrs.  After

J=8.5Hz) . Reference Exanple 23 10 S the s, of .

20¢linech BP 0 5GPBXYIFPEFFRES To "8 “BIF ‘iﬁfﬁi (120 Hiey reaction

§6&ﬁ@&dﬂ NY 224 PY: ik 0h 10y 05 h Eg%hﬂﬁﬁbﬁeﬁﬂgﬁe was performed.

1-bronp-'4-chl orobutane (36 m, 315 nmol) was added

bﬁt%ﬁm@aﬂﬁ@ﬁaﬁ@dé% gulfiae: @Rsl Jconcsnitaedopyunder reduced
%§ $iAg afne rgegq{;] SapgLat Y f %ulslﬂ@eﬂrsby\/\éﬁ.ﬁic£3%@l column

was ‘added to the 15 reaction sol uti on,

ehrwmqqmpwt inehéxdneaceteithy( 308tAEY ad tﬁéﬂ The purified

é%ct wa%TQ%ngéggﬂﬁfciaygrd9@5e§93%58e¥”H%PW@EQrPressure to

I ed over magnesi um sul fate

‘ B]@dammt watstadirst i1 J5ed gq)ffoflndéngln’eduszebllcmesg@l‘lﬂéerﬁand3 -

t he residye was, t hen ur|f| SI|IC I

ERT TGO APy S R A E potoordiail 88 e SR ester.

Theyvpuebtigds prRduct was concentrated under reduced

ressure to._t bt ai n 3 ily cqlar _
:£a%%H)or o&u?oéy&yﬂgﬁ? )di n@'iﬁéfg,“g}t}/g@ ,Exg,?grg.lgi?ﬁ,m) , 3.6

Systhesi)s of 3.9-4. 1 2H,m), 6.7-6.9(2H,m), 6.99(1H,d,J=7.6Hz),

4- (pyridin- on )butylamno]pyrrol|d|nel- 25
Ea?%)é@rlch%r& EHEeFte AR ester

ﬁé@ré}méﬂ%ﬁb%l @Il ne-1-carboxylic acid tert-butyl
ester (O .0 mmol ), 2-(4-chl orobut ox )pyrldlne
@gn’g@e@ls 5 3( )= (3-chloro-4-methoxyphenylamino) pyrrolidine-1-
carboxylic acid tert-butyl ester

To a 5 ml of toluene solution containing 0.20 g of
3(S)—aminopyrrolidine-l-carboxylic acid tert-butyl ester (1.1
mmol) and 0.238 g of 2-chloro-3-bromoanisole (1.1 mmol) were
added 67.0 mg of BINAP (0.11 mmol) , 24 mg of
tris(dibenzylideneacetone)dipalladium (0.027 mmol) and 144 mg of
sodium tert-butoxide (1.5 mmol). The mixture was heated under

reflux under a nitrogen atmosphere at 100°C for one hour. After

cooling to room temperature, the reaction solution was filtered
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nmol ), potassium carbonate (0.83 g, 6.0 nmol) and
sodiumiodide (0.83 g, 5.5 mmol) were suspended in

wae®bo2is i le (20 m) and 30 heated under ref|RPXT/iRM0062399988

hours. After cooling to room tenperature, water (50
m) was added to the reaction_gglution and extraction
with ethyl acetate (50 ml) was conducted. The organic

bayey V@sliwashed et h el eFata %ﬁsanébﬂﬂéd%}aQ%Qr under reduced
nesi um sul fate. The solvent was distilled off

Bﬁ%%?ulf%'ducé‘@dpr%u?%smﬁ@ alffess t ﬁériléé‘?‘éiu@y\/va%ﬂtm@n gel column

col 12123 )
%%‘%’?Jé%gyfp@% ﬂe-g% chro t\cggr%%%‘éé %exane : ). The
@Pﬁ&/fl%féetf%ﬁ@uﬁ% wag) corgratFates| e pdby:rms wamder reduced

%9@5@@%&? %@%M@%Foﬁﬁggﬁ?% g %Slé% l'i?la{: h}?%ff’c%v oa.rrho%pﬂous solid

y CcO ess 3
§|§k;?%tﬁ§mQﬂﬂ‘ﬁo@p?h¢xyphﬁnWéamlngfmﬂﬁ@dMﬂdlaehm —-carboxylic acid
5 1H NVR (CDC13) 6 ppm 1.46(9H, s),
%%H%%H %tegi 95-2. 15(1H, ), 2.68(2H, t,J=7Hz),
%eemcneumm;m 3.25-3.65(4H, m), 4.30(2H t,J=6.5Hz),

s T ol s re sl T

BzeBefenZEe(smmml e.25(8ynhesi . 9208.96 (1H, m) 6 47 (1H,dd, J=2. 8Hz,

ro-4-fl uor ophen chloro yI)
g%r? %I%é pyl%pél gﬁn‘eL‘{Iu%aq}%(%xy% %1&]511 dj'tJelst ester
BéHrerdds3 sdahpne- 4o f | uor ophenyl ) ami noj pyrrol | di ne-1| -
arboxylic acid tert but ester (3.g, 5 mol ),
%YIE;? .53. 05 tht)ordpFep é }@Wlﬂmnﬂﬁpml)lddﬁ?@ —l-carboxylic

Q@l@ssgb@mggﬁppr@t%l(l 97 g, 14.3 mol) were suspended

in N-methyl pyrrolidone (NWP, 15 m), followed by

stirring %P FOOLY £ BF - @ThGHhenOAf tserlussoni egnteinoom 0.28 g of
seqner Mﬁ%mowlﬁétwgﬁ9gaﬁlﬂqé gﬁzfr%ﬁ%& C? g%#tbog&llc acid

and extraction wt acet at was con
¢@¥ﬁﬂbQﬁ%ﬁlﬁfuﬂﬁeweZ© @ﬁ@adle WaQeHHOVEiesoﬁlﬁnBodlwn hydroxide

§6'il§’@itoerr atr{?:ﬁ Osql %S %ai&é#l %g arbo unde:r égﬁgglc reduction

pressure. ue was ~pur i

- ¢®$ ungprlucaesEt ogt aphtyorﬁ n-teawemeturet hg/ﬂd acmiraispherﬁc pressure

t he ur| fie roduct_.was c entrated der
}&%ﬁcnga(f ST € get) 6 ther eby OBeE O%U%lﬁnofwaﬁl I Ntered using
@eﬂIHdEﬁnﬁ e8rehtBatdd arratet %5duced pressure Water was added

BYr et 1SR C P RoSST AL AR a VL Rr T B rEShaRe was perfomed.

Tk NMR {ERCL3)s @r@@ﬂ1ovér4m£%ﬁéﬂiunﬁkuif$t¥ gnd EbkkerOrated to
. 3.1-3.35 (4H, 3.35-3
dryiens, prdes. ?e@u@?‘il-ﬁn?ﬁssuﬁ%t‘? H}EW% Ob?r@lRefJe3%rH:eDf YellOW

B e A R payermeoticine-1-
ylic aclid tert-butyl ester
'H-NMR (CDC13) § ppm:
1.46(%,s), 1.79-1.88(1H,m), 2.10-2.22(1H,m), 3.12-3.25(1H,m),
3.30-3.52(3H,m), 3.60-3.75(4H,m) , 3.88-4.00(1H, m), 6.50~
6.58(2H,m), 6.72-6.80(2H,m).
Reference Example 11
Synthesis of 3(8) - [bis-(3-fluorophenyl)amino]pyrrolidine-1-
carboxylic acid tert-butyl ester

To a 10 ml of toluene solution containing 1.0 g of

3(8) —aminopyrrolidine-l-carboxylic acid tert-butyl ester (5.3
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propyl ) am no] pyrrolidine-|-carboxylic acid tert-butyl
ester

W@L®dpALI28s chl or 0- 4- f | uor ophenyl ) - ( 3- chl or opr opRE1/JP2006/309988

anmi no] pyrrolidine-l-carboxylic acid tert-butyl ester
(0.5 g, 1.24 35 nmmol ), 50% diggthyl ami ne solution (1
m ) and sodi um i odide (0.37 WO 2006/ 121218

BﬁéﬁlﬂP&ﬁ@623®9?88f 378 r6mo-21 -5 1T obe WRE Se Sl@@@%ﬂ@ﬁ ) I flere added
| oned by stirring at 60C for 4 hours.

Aft By eéo%rhgtqﬂ%@mlpb%@mwmr etewmr Efuampboraddedot b1 mmol),

bhemgeaet poM £Gh#t 022880 (@X1T agid19n 4t A . et y f aodlum tert-
acetate was conducted. The organi c | ayer was
BYEPXEHRi Urh stcflat e, THE alEx e éflﬂsvématﬁdsuntien reflux under a

di stbddred aod‘nfosg)ﬂgﬁé reduceg pﬁ@éf‘%“ aFpg residue, WaS room

urifred wt asic silica gel chroma ogra
Fg@@mlata{,f@trat g3temndiashe apdedf i el mh@duceaoz&mmt hfsnlutlon, and

8Q€f§5‘élr { % ndeeﬂ'q ledal%:%%gter %%%urc%nggcﬁgg ! ebﬁ(fi?ebll ac!*lrylng over

y colorles
3(3®)UJ[1 ( 3Uéﬁa’oe 0-ahdf | uomwhswtll)an( arttlevet bptianedo prE8sure, the

BLonsld ARLRK LOLLA 0P 1l SATR0KYELE &Gl Slrohit¥braphy (n-

heﬁaﬂe 75(49‘&1’1]7)1 dcdtmt 1%—2|74 m, 13. 19(‘@1He3)p,ur$f9ed product was
%o% %nfgz%.ﬁd to r§r51 $|S_| 14 %eH: rﬁeduch -ﬂ;@sggﬁ%oﬁﬂdghereby obtain

shosn bel oy wer e pepduced idiihe sameyenmRNers aszi8)-[pis-(3-

e above ference Exanples. WO 2006/121218
%@Wﬁg%%pﬁ?@ ldhpe-3-cawboxpdic msidRpertNpuyl ester.

' H3C+O CH3 Ref. Ex. R R RB R4 R5
RILJNMRHDC -H'"H NWR (CDCl 3) bppm 1. 46

%NQN%‘ (%), s) i 85- 189‘5 %ilﬁnm 2- Q%%?Z@I(mem, n')3712 3239 (3H,m),
2
%é&ﬁ 82.’>Q1§11m"|; nl 3534, 39 %HS%%}_' Hg @(ﬁgﬁéﬁz o1k 2511 0mz)

- 6b=%. 67332{‘111“}-} 61’—)77 '2H1517—@OOP(22)H 7njl8 2831 HZH,h’h)
R&ef_ém@ %%@E&%)q(;) bppm, 1346132(2H25321 ﬁ 72),1 o
Synthe51s of S)-[(3,4~-dichlorophenyl)-thiazole-2-ylamino]
pyrrolldlne—l—carboxyllc acid tert-butyl ester

To a 150 ml of toluene solution containing 20.0 g of
3(S)-(3,4-dichlorophenylamino) pyrrolidine-l-carboxylic acid tert-
butyl ester (60.4 mmol) and 15.0 g of 2-bromothiazole (91.5 mmol)
were added 1.86 g of tri-tert-butylphosphine -« tetrafluoroborate
(6.4 mmol), 2.88 g of tris(dibenzylideneacetone)dipalladium (3.15
mmol) and 11.6 g of sodium tert-butoxide (120 mmol). The mixture
was heated under reflux under a nitrogen atmosphere for 9 hours.
The reaction solution was cooled to room temperature and filtered
using Celite. Water was added to the filtrate, and extraction
with ethyl acetate was conducted. After drying over sodium
sulfate and concentration under reduced pressure, the residue was
then purified by silica gel column chromatography (n-hexane
ethyl acetate = 4 : 1). The purified product was concentrated to
dryness under reduced pressure to thereby.obtain 7.94 g of yellow

powdery 3(S)-[(3,4~-dichlorophenyl) -thiazol-2~-ylamino]pyrrolidine-
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3.30-3.52 (3H, n), 3.60-3.75 (4H, m), 3.88-4.00 (1H,
m, 6.50-6.58 (2H, m), 6.72-6.80 (2H, m. 29 -H -H

WO Big/121418 H H NVR (CDCl 3) bppm 1.46 (9H, s), 1PGDIF02309988

(L H m, 2.10-2.22 (1 H m, 2.24 (3H, s), 3.15- 3.23
(1 H m, 3.35-3.75 (4H, n), 3-85-4.05 (1 H m,
6.51-6.55 (2H, m), 6.95-7.05 (2H, m). 30 -H -H - OCH3

1€karbbk it NVR 1 GDEEBY - tstér(9H, s), 1.80-1.90
N O(.2120 %H m, 3. 10- 3.25 (1H, m,

ﬁ@@@dﬁleégppm 3.83 (3H, s), 3.92-3.96 (1 H ), '
6. 43 ¢i, sH de, 85=2. 83 ( 1f$|ﬂz) 62 qa—@135|(1ﬁ'mJ,;§/§.ﬁ|za)—'3.42(3H,m),

J=8. 8Hz
(65 é.) O™ /46 (9H, 4397 510%111,@2,(1 H, n§.53(1H,d, J=3.5Hz),
2.
H

0912, ?cﬂdéﬁjsz5$E} T=3: %I?z 36786 (%HH‘?%S 075%90(5&1(%1 J=2.5Hz)

8:-5 gi)ﬂHb@QJﬁ& 5H|z>H F -H 1.47 (9H, s), 180199(1

3.11-3.35 (1 H ), 3.38-3.57
i(%H Ie&é%}‘%“@? m, 3.79-3. 91((1H,m), 3. 94

aYID@QqSJH; 60329 (1 H3 (8} 5 DE2-BHprand-fludddhenyl) pyridin-3-

ﬁ%&@a&oﬁ&@lﬁﬁ% b (1 on el

1.78-1. 96T(31 aH, 10) m12.d0- PoP8drde HsoMtich 1@012ta2ﬁ11(n]_5; FL 0 g of

?%)7 §3 13 30 (%l%b%q?kgngég%iggﬁ?yqﬁollglgg %—qa;r]qo_[iyllc acid

tbnt)-bLﬁzyﬁO(e'ls’deLr da.. 2J #0000z 2a48d 0279H§) ofb. 39-@r$m9;(9\é1§ﬂd1ne (4.75
34 H - -CH3 -H H- NVR (CDCl 3) bppm 1. 46

rgrilol 1 7- 1w§r%1H ﬁx.ﬁjdeg 1-259 (1HM9) | gl (3R, 9S§ilmethyl 4,5-

Blé.tcBLp'ileﬁl%’hiphoB@hlrgo %%tﬁeﬁé"' Xﬁ@lTPPﬁ)SS 40 :'09( ]rmr{E)'l 1.4 mg of
6. 3 6, é 5
EP—EJ) a3§j51um|-| aqqtn}:p ((ﬁl 1Q-I MWJNWY’(%@@I I§) gbﬁémSZDleGm(QfH;t—butox1de

%)20 ]mn%lg 0 ’fl%e Hnlmurezw%szhéaé%dz Amdr% r%f% g 8 %\%{:a nitrogen
@ﬁmoqphyye(ﬁOM Sﬁihqpns’7 B6LERY, cPoRBng to room temperature, the
ﬁéﬁéﬂqgmg6%%%F%oﬂ7§?éLF£l§g}§ﬁﬁﬁ§;fgggegF§?|Fi aggngas added to
the 1l ratel, Hindn $X’6ra131©n32u(tb Hthyl, ackt3le3. B3 conducted.
%@&e'g ?g&%g?%)vérﬁ% & Zq%ﬁf% g‘gagéi %?o@ é&rgg%nde‘rﬁ reduced
pi¢ssdreC] thd rélsﬂitM\/Rwé@DfEhah tmﬁ:mfleé7 HPHsiBlca gel column

cé?ro%a%oggagi%y?) %gﬁr 2 '11t§y§o %e’ggtee 1T-|, %15 3 3T%e( ];-)urlfled
Brofhcl. §9s( &bhc@ﬁtra%eﬂluﬂdgﬁ fédd‘d;e re@sﬂge(ﬂo H:hé(ﬂeby obtain

% 7Hz and 6. 66 d, J= Hz) ,
%1 d, J98. 6H£>)f 5 v@l%bocsl 112319121% cweiﬂwow 3@9@88[ 3-giloro-4-
fluorophenyl)pyridin-3-ylamino] pyrrolidine- —-l-carboxylic acid

tert-butyl ester.

'H-NMR (CDC13) & ppm:

1.43(%H,s), 1.79-1.98(1H,m), 2.08-2.29(1H,m), 3.12-3.41(3H,m),
3.65-3.85(1H,m), 4.38-4.51(1H,m), 6.83-6.91(1H,m), 7.00-
7.23(4H,m[including 7.04ppm (dd, J=2.7Hz, J=6.4Hz) 1), 8.14 (1H, s),
8.22(1H,d, J=4.4Hz).

Reference Example 14

Synthesis of 3(S)—[(3—chloro—4—fluorophenyl)cyclohexyl
amino]pyrrolidine-l-carboxylic acid tert-butyl ester

A 3 ml of acetic acid solution containing 0.60 g of
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Table 2 H ONNRL CH3 011 0-7 H3C CH3 Ref. Ex. RL
NVR No. 38 1H NVR (CDCI3) bppm 1.20-1.30 (2H, ),

wa2eé/1tay s), 1.50-1.70 (5H, m), 1.80-1.92 (ZPCT/MH2006/309988

2.05-2.12 (1 H m, 2.92-3.05 (1 H, m, 3.06-3.15 (1
H m, 3.25-3.65 (4H, n). 39_~;"H NMR (CDCl 3) bppm
1.00-1.30 (5H, m), 1.46 (9H, s), 1.47-1.96 (6H,

3'2_|( AQ2: 3%91115(%1(5']' 4 -@Luo%oﬂﬁ)er@yﬁ (hml(nla] tﬂyrﬂ'&ll@lrﬂﬁr 13'{:&2‘1’06}1}/110

aqq.d\"VRr toar 8) foﬁﬁﬁ 1147 {‘@Pﬂ- sgnd P -8 gooe‘-lgycmhexanone (5.7
r%mé‘ 21,% s( L rg%d 2 ]'x:c;)bni3 t(e;nﬁerg’ln})lreg cflife} @11@%'@ r@@ ﬂ}lle mixture

B3 wqed 710217 2} (qf HSO%UIH 6tslachc0>@@omohwrl¢eg g597 mmol),

bl §05 e 8 MRS o o
mcﬁlmlo%oﬁ@tbané-l wag , agl’D-D Fhe Me‘aeté_gm sg}ut:gory,é 1(11@ reaction
?cil%loﬁ) was7 vgelfhﬁjii Iy'lHZc)n wj':n% éz %119%!3%%9% 4 dé&r%téli sodium
c@elzl):arﬁoﬂé)teé IsdHuthos) . ad2 tlhéerml(e@D@v@y hppnediwb sulfate.
f sa ver: 7w%%dls§hl?§%n%fglf§c§%%2§éti c?fi %}és%uz?ez, and the
J_3eé3ﬁiu3> 8v1a£€ AduriFied. %@r 4si)Elc(a1 bkl n)c,olﬁmAZ dhlrdmatddraphy (n-
J=2. OHz, OHz), 6.52 (g| Zm
hesana ) <ty ﬁCﬂmt%CDd ): b{)pm Th#e Segﬁené)was distilled off

ﬁrc?r@’ 2n@l 3&134:1 I\Fi—?od@ctz ﬁﬁdé% 6%Sed‘tﬁ):$813 %ﬁe@slfz'é (80 thereby
qbw—m 420 CEH, 9, & 48 qﬂ%’ (10%04%)9856 3576, g%‘ j-chloro-d-

gh% Aﬂ-gsoheﬁy%g }_?c%%é%l’éml%kﬁ%rg%ﬁglg@ gégﬁ]hicﬁ%e%ll(c Hacid tert-
lfl)tylleﬁs@ex 719(é g|6 n)(l %'74 2.01 (L H nm, 2.16-2.29

.d9- 3, | , 3.40-3.59 (1 H,
#&@%%%152%}3%, 4.01-4. 13)(1 H m, 6. (71 (1 E? dd,

0~21-2HB246H,8) fHz) , 46(BB 01 HL.60-3=00 Kym) , 7. 2379-2293 (1H,m),

l , , . 7. 43 59-7.
{:‘Mﬁﬁéﬁéﬂﬁf bppmg - (%nHlHéI;)' L s B%p ?gﬁr?f{; 335"
2.10¢4,29, (]SHBSP% O'/f(3(:2]l2:|0ir3 364%%‘5‘7 ]Jﬁ183H3m41 3.59
, , 1 H, 6. 69
%ﬁfﬁ’#e E?faﬁpi r‘§5 and 8.6Hz), 7.03 ((1 H, dfﬁ
ergtkgﬂﬁ)s Totl (BUH-[da-dafodphenyl 17 ($dct ord-4-fluorophenyl)

glmlsng’]l_ggrroglggne(all I_cl:ar(]jo'oxy\i1(% ac:ul %ert—butyl ester

To an ethanol solution containing 1.7 g of 3(S)-[(3-
chloro-4-fluorophenyl) - (4—ethoxycarbonylphenyl) amino]pyrrolidine-
l-carboxylic acid tert-butyl ester (3.7 mmol) was added 6 ml of a
5 N sodium hydroxide solution, followed by stirring at room
temperature for 15 hours. Dichloromethane and acetic acid were
added to the reaction solution to make the reaction solution
acidic. After washing with water three times and with an aqueous
saturated sodium hydrogencarbonate solution once, the solvent was
distilled off under reduced pressure to thereby obtain 1.50 g of
white © powdery 3(S)-[ (4-carboxyphenyl) - (3-chloro-4-
fluorophenyl) amino]pyrrolidine-l-carboxylic acid tert-butyl ester.
*H~NMR (DMSO-d¢) & ppm:
1.33(%H,s), 1.72-1.88(1H,m), 2.06-2.26(1H,m), 2.99-3.23(3H,m),
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WD 2006/ 121218 PCT/ JP2006/ 309988 -81 Table 3 R4 RS
RS/~ RN VRLNCH3 ~ -0~ CH3 0 CH3 Ref. Ex.

WORR00R22RB R4 RS NVMR No. 46 -H -H -C -C -H HCWIVIP2006/309988

(CDCI3) bppm 1.42 (9H, s), 1.73-1.93 (1 H m,
2.05-2.23 (1 H n), 3.10-3.36_43H, m, 3.61-3.83 (1
H m, 4.33-4.50 (1 H m, 6.48 (1 H dd, J=2.9Hz and

3= w<%d 6.724 . 0z Hy=1h . 33;2248Hf4)2,536§;9@9?1mn(2hé 5”"7L6 65 (2H,m),
7H19T-|7‘ N&Pm()cD@%? 7op5g§ﬁ2il 22 (9H58-5). 781 2fpm) 9@2(31 (1H,brs)

2. 46 (3H, 3.09- 3.33 (3H,
Heiﬁmené)e%{sa%p(?t% igé m),”l Sorg 58 (i)H m), 6. 77-6.88
(4H, m, Senghesios (1OP'5I n , 3 @)1r8-(3-gBlouet 4 rlupgopHenyl) — (4-

pbthttiesd) (O'{{y ﬁbkgﬁh@ 508 Oﬁ’?f@?’ﬁﬁf@ 1('%§r5?§2‘§1329 (%ﬁ'd tert-

ptyl 3x€83.79 (1 H n), 4.39-4.45 (1 H, n), 6.68-

2H, 90 7.15 (1
(0, 390 ooccloTi BIRLAS RSy s o o
3Ch) HE M‘V‘R‘h(l@ﬁa@l—a}fhmmnphe&@%].1ggémﬁman$ulfaﬁﬂiﬂp%jlib
@fngﬂg]sp if%ﬁnen% cafbf?y&lgg a(c:E_dH t%t—%él’tgg) (ef'Qerd (1.0 mmol)
8a2Had)led 607846 85f( lné‘ﬂ.adﬂi)lor%péﬁo@%mglcl_lacli_ld |_5_3’\“\1/Rmmol) at

éga ?PZB f‘ﬁgl X2 S(WHQ)J 3t _78 G. §PE(12 HhoHys- The reaction

g@D@tJ?Ol’Q:IW&(S]- washeH, w3tR8wat8h éﬁ’ch" dfed cﬂ7e§8nég§§s§1]m sulfate,
m, 6.76 (2H, d, J=9. 0OHz), 90- 6. 96 ,
T3 8 Soclé’ﬁn’cn)wasr Z@Sﬁlzitée(izkpﬁf sndds - edlocedrgpressure.

u 3 e 1 1 (<] 1 1 1 column
%ﬁsi&d%mwégcag H)r %@’Bﬁé g (%{3& 8) dn)bz/'?’ diPed1gEh co1

Gh5Yneg: RBEPHY m{n-héxanat : O&katll) acetage4 65 (11H~m,: 1). The

F 6
s Jg\?ergc gv% %1181:1%1%% cz% fg:og"n écﬁ%’;éslg%leeq_'pr&duc’ﬁ u%?ler reduced
PEESHFRINVR CCID@Ir@)Jprbhalm 42.{DH of) ,0ily734gh89yE1ldly 3 ( [ (3-

@%%%’%ﬁf%ﬂ%?@& )?5(’_41 %iggﬁe%ﬁ f,(%%,@lgmjgyl( YAging] pYrrolidine

T=daBizyl 174681, Srt-Bubgi7eddet 2H, ),

3

| JH—%%’EJ( CBQESFB S%m:

1.43(9%,s), 1.80-1.91(1H,m), 2.11-2.29(1H,m), 3.01(3H,s), 3.16-
3.40(3H,m), 3.70-3.86(1H,m), 4.49-4.61(1H,m), 6.62(2H,d,J=9.0Hz),
7.03(1H,ddd, J=2.6Hz,J=4.1Hz,J=8.6Hz), 7.01-7.06(1H,m), 7.19-
7.23(1H,m), 7.24-7.31(1H,m), 7.66-7.74(2H,m).
Reference Example 17
Synthesis of 3(8)-[(3-chloro-4-fluorophenyl)- (6-cyanopyridin-2-
yl)amino]pyrrolidine-l-carboxylic acid tert-butyl ester
3(S)-[(6-bromopyridin-2-yl)-(3-chloro-4-
fluorophenyl)amino] pyrrolidine-l-carboxylic acid tert-butyl ester
(500 mg, 1.06 mmol), =zinc cyanide (250 mg, 2.12 mmol) and
tetrakis (triphenylphosphine)palladium (122 mg, 0.106 mmol) were
suspended in 8 ml of dimethylformamide (DMF), followed by
stirring under a nitrogen atmosphere at 110°C for 9 hours. After
cooling to room temperature, ethyl acetate and water were added

to the reaction solution to separate the solution into layers.
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53 -H -H -N® -H -H HNVR (CDCl 3) bppm 1.42 (9H, s),
1.78-1.95 (1 H, n), 2.09-2.28 (1 H, nj, 3.10-3.38 (3H,

wWorpgo6/181278.- 3. 92 (1 H, n), 4.52-4.69 (1 H n), BCHEB0BHIISS

(2H, n), 7.08-7.18 c2H, m), 7.39-7.58 (3H m,
8.04(2H,d, J=8.1 Hz) 54 -H -H - -H -H H NMR (CDCI 3)
bppm 1. 42 (9H, s), 1.80-1.85 ( m, 2.00-2.15 (1H,

F[ihe Erééni&"la}ﬁér v?as1-8ﬂas31e35wﬁ§h| whter 3a1§c5 031:% (hed magnesium
440-4.50 (1 H ), 6.73 (2t d, 8.

éugéaéegoTP§HSQ%)‘feni7 1957 dﬂ@tgllﬂ-ﬁdnj)ff SEldEH neducpd pressure,

. 1. 4 l 8 atogra
%H,d l’zdhi EJ%/BZ%%Q)Q fsﬁl%éj_ %y( %Hl éll gél Q%ilu/;%? éré%m tography

(n-hexaye 4. 55h¥l650€1a1$ ) | 6 6 519‘(’2H§ d, 1J=8. 2hiz) solvent was

?il%@lil%@ ?Ljﬁ?%sdp étgé égrgfﬁ% (ﬂéd @:H- ﬁlﬁgp %cﬁ@pﬁfessure to

5@9???]%/4101%@3411 $)3981. 80- 1088 ¢illH, anlor2eB5- 23 ) «[1(3Hchloro-4-

F}L Elé }%? 1%13)65 (?Maﬂ%pyﬁl%@bﬁzyﬁs%&ﬂoﬂ %Eljr’ol%,dlne 1- c?arboxyllc
dc8d5kEYt -HuthQ- es#8r(5H, m. 57 -H-H -OCH3 -d -H
gh @IS%bpmlASWH, s), 1.80-1.88 (1 H, m,
%@2 BhOBPMY  3.15-3.30 (3H, ), 3.65-3.80 (1
H. 4419}126 90 (BH64—3) 844188nA. 447E g)7B l(leﬁlm(:LI;Iﬁnﬁ5lg3 33— 3 32 (3H,m),
S -
% %860% ?606/ %1%%;3@91&‘@%@6/ 369%8114'-%2?*?6\65?1@ 7.04-

R411R3HJmF;57| 23R2. M (B, y.CH r-O+ CH3 O CH3 Ref.
Ex. RL R2 R3 R4 R5 NMR No. 58 -H-H -OCH3 -H -H

FRERRRRITDEP Bppfh 1. 42 (9H, s), 1.80-1.86 (1 H, m,

1 H 3.15-3 346 _
gygghgs%gs(z (3H, rgsf) 4. 40- ﬁggo@g‘l’ Chmorf’ ¢ 5’%1%670%1’%‘-‘/“ 5=

ﬂvosml)ensel wredso—%jyﬂamwo}syw@cgme( 2Hcanl;>oxyrl:@1) ~ acid

J=7 7.10-7.20 (2H, m. 59 -H -H - OC2H5
&gklt gutyﬁﬁwsﬁ@?zcm 3) bppm 1.43 (9H, s), 1.47 (3H t,

J= 7 OHz), 1.37%51- b@-{oremopyri@iroL-¥121 (3¢¢hkyrani-fluorophenyl)
L e T
6.838- 6md381{ 3H, 4-fluorophenylboric acid mg, 0.7 mmol),
tetrakis (triphenylphosphine)palladium (23 mg, 0.02 mmol) and a 2
M aqueous sodium carbonate solution (0.83 ml) were added to
toluene (3 ml), followed by stirring under a nitrogen atmosphere
at 100°C for 10 hours. After cooling to room temperature, ethyl
acetate and water were added to the reaction solution to separate
the reaction solution into layers. The organic layer was washed
with saturated saline, followed by drying over sodium sulfate.
The solvent was distilled off under reduced pressure, and the
residue was purified by silica gel column chromatography (n-
hexane : ethyl acetate = 5 : 1). The solvent was distilled off
from the purified product under reduced pressure to thereby
obtain 255 mg of white solid 3(8)-{ (3—-chloro-4-fluorophenyl)-[5-
(4-fluorophenyl)pyridin-2-yl]amino}pyrrolidine-l-carboxylic acid
tert-butyl ester.

'H-NMR (CDC13) § ppm: :

1.44(9H, s), 1.78-1.89(1H, m), 2.05-2.23(1H, m), 3.07-3.31(3H, m),
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m, 7.04-7.08 (2H, n), 7.14-7.27 (2H m.. 60 -H -H
-OC3H7 -d -H 1HNWR (CDCI 3) bppm 1.08 (3H, t,

wa2006422)§ 1. 43 (9H, s), 1.79-1.95 (1H, 1), 1. 9BCRID006/309988

(1 H m, 3.15-3.38 (3H, m, 360385 (1 H m, 3.98
(2H, t, J=6.5Hz), 4.37-4.51 (4 ., 6.66-6.73 (2H,
m, 6.81-6.93 (3H, m, 7037%9(1H m, 7.14-7.28

6255 (19, GJdd-H gH7- I, - CH8. sty Hg'@ﬂ% 8y bpr&mi %308 1H, d,

&?gl %H% L3, 4 0?3h141§3ﬁr3n1)81r3 g -29-1 5%2&4 W) 4. 6 (4L FI 50 3H,m),

L1 =7.9 H), 677 1 (4H m,
r“?(1:3L7$8:@»?fal(((zlaﬁm 62 -H -OCH3 -F - F H ' H NVR (CDC 3)

BpBRT AN Erample )191719(1H , 2022(1_)H n,

3H, i S -
§yﬁtl§e§5]1s§1HHoE') %(@8 g %l:l'l}_iﬁ" @—f&ﬁa%gp}(%&l 4 thlophene 3
ylshepyl) anOO'}’pQr:(q_l:Hilqﬁ—l ¢a:2bc7x§411(QH,cm’() téth-Hrht}H <ster

- 3) bppm 1. 42 1,75-1.9
H ;' C%Ng@%ﬁ&(l)? H) mppms. 10-3§. (?4"(@% Progophgng) (](égbhloro 4-

ﬁlmprqghenyl4amﬂn5ﬁpjﬂﬁ¢lu@hne6l?é%ﬁh¢xylL& 8c2bzkert-butyl ester

XCHEVEINE A3 Y E I R

thmbphen§%36¥lﬂﬂeﬁy&béhl%émpyiréﬁhdlﬁﬁilébakboﬁ§llc acid tert-
3.12- 3.64-3.91 (1 H

%}jlty 2e3€e4 %s’(&l t}FSSlZ@dSZ{IZ}(rtsed sagnes er as in Reference
ﬁxérﬁplﬁa&l(lH n, 7.21- 7.41 (5H, m, 747758(1H

-H-d -H' H-NI\/R(CDCIS) bppm 1. 43 (9H,
?)ly 1C°ﬂ8’rieéé %&bﬁar}ﬁe 2.07-2.20 (1 H m, 3.15-3.31

.74 (1 H, 440451(1Hn7655

“one, (1M 83y 88 GELM03 2( Q5P 26 (LHzr07- 73148¢3. 31 (3H,m),

28 (1 , 7. 43 (1 _ i}
3;ooj"(;ﬂ} 12%2%%1 %c‘r/Jpz%gkﬁ%Boggl %§4m8’3 Tab] ﬁ 6?3 ?éH ’&?l 6.85

REBIRLBL, M) RS 6 R NHRARI=RG8HN T43 4H=) _ouo&—:ﬁs 10Q1BH8), 7.30-
Rel5 (R m) R17 RBP4 SARBRY  R8 RORLONVR No.
Reference Example 20
Synthesis of (S8)—{ (3-chloro-4-fluorophenyl) - [6— (4-
methylpiperazin-1-yl)pyridin-2-yl]amino}pyrrolidine-l-carboxylic
acid tert-butyl ester

3(8) - [ (6-bromopyridin-2-yl) - (3-chloro-4-
fluorophenyl) amino]pyrrolidine-l-carboxylic acid tert-butyl ester
(200 mg, 0.43 mmol), l-methylpiperazine (0.61 ml, 0.55 mmol),
9,9-dimethyl-4, 5-bis (diphenylphosphino)xanthene (XANTPHOS, 12 mg,
0.02 mmol), tris(dibenzylideneacetone)dipalladium (9 mg, 0.01
mmol) and sodium t-butoxide (61 mg, 0.63 mmol) were added to
toluene (5 ml), followed by stirring under a nitrogen atmosphere
at 100°C for 8 hours. Insoluble matter was removed by filtration,
and the resultant filtrate was concentrated under reduced
pressure. The residue was purified by silica gel column
chromatography (n-hexane : ethyl acetate = 4:1). The solvent was
distilled off from the purified product umnder reduced pressure to

thereby obtain 102 mg of oily colorless (S)-{(3-chloro-4-
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66 -H-H-Cl-Cl -HR--H-F-H-H HNW (CDCl 3) 8ppm
1.43 (9H, s), 1.73-1.91 (1 H n), 2.01-2.21 (1 H m,

W@20943288 (3H, 1), 3.60-3.82 (1 H, 1), 4.29-ECHBPA15/309988

H ), 6.41 (1 H dd, =2.9Hz and J=8.9Hz), 6.67 (1 H,
d, J=2.8Hz), 6.90-7.22 (5H, m)_767 -H-H-C-C -H-F
“H-H-H-HHNW (CDCl 3) 8ppm 1.42 (9H, s), 1.73-1.92

Flbordherds105-12- 28—&é1fhy1rmpe%a£2n313ﬁl ;(ﬁl‘_ﬂdlm-Z—
363386(Hn) 4.51 (1 H, 1 H,
dd) @mamg}r&yraw&lgheﬁz} C@b@@y@}cl—ﬁcﬁd tﬁlzt‘hqu ester.

?H%gc%%l . 7.31-7.45 (1 H, m 68 -H-H-H-F
g@pﬁmH H NVR ( CDCI 3) SB%ml 43 (9H, s

i. ’MiiHéﬁ (11H/4m 892(1@2m2,212 (013 A 1H,3n1ro 3:36(3H,s), 2.51-

@3'5'5 !ﬂi)i;m3 632 %—%23%3}\'%‘!,%? 73|_§3)43(%H42g§( (11%"_%4’ 59:.89_03’1%1}1 , 5.10-

é BB(BHB@ r(l HS . 88 (11H &,=8H1HE) , H - 1§.08 (1E, d =8 Inz, 7.03-
VR 3 pn09-7.21 (1H,m), 7.29-7.38
?2%8%1%9@’ ?%H %3’ LY (LH m, 2.06-2.29 (1
Refeyend: (B8pde 2( 4H, rr) 4.35-4.51 (1 H m, 6.27 (1
il SR> S Soh A P s
y&bhéhy11aM&@Hpr&rbﬂiﬁiﬁ@Ql(6@?b8%yfﬁ¢ﬂﬁdhd4Sekgfbgﬁﬂl ester
1.75-1.91 (1H, m, 2.01-2.21 ,, 2.50 (1H,
3.11-3.32 B389 ny, 3.63-3.83 (%& rf)r? 4‘%@0%0%%@ (jy chloro-4-
@lﬁéréﬁhéﬁyﬂﬁaming]§¢Erdﬂﬂﬁrﬁeli datBixylB.AAdil Hert-butyl ester
J=8.4Hz), 6. 48- 92-7.01 (2H,

Shd5. pibstidtien Dol Isanl ot irsl P RoT R I -yt ppiciin-1-

tghéhyf$amﬂﬂo k&%@%&%ﬁl&Lg%rﬁgﬁf}ﬂz4%3&9%er%>butyl ester was

(swhﬂéplzesﬂ 1 Shslfeqmqa rﬁann@rsgs4ug9‘<e2?ﬁqen@p Egamale 24 .

9 (6H, 72 -H-H-F-H-H-H
ijy,Jooitel, 0,9 Tedd (M m) 72 HHF H oH -H

ta—NmR .@mz) ®©pﬁ 15 (1 H m, 3.10-3.30 (3H m,

H 5-6.,8 H
L8930, (P 1058 it 1yl 8800
zmzwml@cm 3) 8Pphe43 .43 (¥kn)s), 13781 % (LEHD) , 4.23-
12-3.39_ (3 3. 65;

@3%51 35 4(4é16( 6@* ﬁ%% é.‘g?"é(%{]g{'}‘“3+2918§|z§§9¥g‘15f1 m)
Bofdr@ttd FxGmble6268 (2H, m), 6.77 (2H, J,J=8.0Hz),

18-7.31 (2H, 74 -H-H-F-C -H-H-F-H-H-H
»Z-w F(Jcﬁ)cu( 3) %g)pm 1. #35{ o g-sshqol‘f%-iywamylﬁf 3-chloro-4-
Zl@@ré@ﬁﬁhjﬁl@mlﬂ%}pﬁkﬁblialag 14§ékbd§ylr% 831i8- ﬁ%&ﬂ;bdﬂyl ester
m, 4.35-4.50 (1 H n), 6.38 (1 H dt, J=2.3Hz and

11. 7Hz), B°9@N 13nhwH@us)tplpppe poludfipn,ggntaining 3(S)-[(3-

chloro-4-fluorophenyl)amino]pyrrolidine-1-carboxylic acid tert-
butyl ester (0.50 g, 1.6 mmol) and 2-chloro-4-fluorobenzonitrile
(0.30 g, 1.9 mmol) was added a 1.45 ml tetrahydrofuran solution
containing sodium bis(trimethylsilyl)amide (1.1 M) wusing a
syringe. The mixture was heated under reflux under a nitrogen
atmosphere for 8 hours and cooled to room temperature. Water was
added to the reaction solution, and extraction with diethyl ether
was conducted. After drying over sodium sulfate and concentration
under reduced pressure, the residue was purified by silica gel
celumn chromatography (n-hexane : ethyl acetate = 4 : 1). The

purified product was concentrated to dryness under reduced
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J=8.8Hz), 7.08 (1 H dd, J=2.6Hz and J=6.5Hz),
7.11-7.22(1 H, m75 -H-H -F -CH3-H -H -CH3-F -H -H

WO BbobiVR2(&CDCl 3) 8ppm 1.43 (9H, s), 1.8-2.0 (1HCTyR2006/309988
2.0-2.2 (1H, m, 221(6H s), 3.1- 3.4 (3H, m,
3.6-3.8 (1 H m, 4.3-4.5 (11 m,66-67(4H,n),
6870(2Hnr)76HHF -H-H-F-H-H -

] F56 5S¢, ofl - whil » soli -
5&%&«%@2& %lﬁew%gé%&@ S}L:i A 31t4e9 ik rﬁ% solid 3(S)
3. rm‘l %1%0 hepy J =

0
(8= QhJBDr(Or‘lHCYﬁyloplae@m) 5(3 ¢h
1
0

%% é/ 1rffg‘ PCT? ? P%%%J%%gs&?%it ér%be%%’lvg Tfe%r

R3-NMR (CRE1RI OppmR8 R2 R7 N R R6 CN CH3 ~-0--E-

% (98 R BB 500 85 0, oo,
BOBEH3)8 higplwml , 43 4 H9~4s 5 ( 1H7mL 9 G14BY(1H)dd, 2= BH2, J=9.0Hz) ,
1 4Q..(3H 3 1H
by 578y Boreel Pl St Gy S Bhm e t st -6 s
% . B347 F32) (1H6m92 7040 L, J38= 5328 Hz) 6.9-7.1 (1 H,
7.1-7.3 (1. H, 78 -H-H-H-F -H-H-CH3 -H -H
W?\i‘ﬁ%ﬁ?é? %g)pm 1.43 (9H, s), 1.7-1.9 (1 H ),
ByftRest o bfH2-MA~ cﬁl@v_“bbdt&dy fyridinke 3.4 (3H, m,
3.6-3.8 (1H m, 4 34 ﬂs
6. 33(1H, dT9=22! %ﬁlz?o%uﬁlm HléoJm 3coppginiga 2gpgridinol (10 g,

o5 Mmoo B) & %%moﬁhrcﬁl&r&a&a(n%H 3@) ml 23153m1(1c11)H \was added
79 -H -H - -F -H -H H NWR 3)

?ﬁwa% %@worsi)te 1 176199 éiGHmml 2f@léoze@1bm sHirring at
208k téﬁﬂ!rasf)ure?’ 3. lﬁglﬁs Wade®: 3(3%0( :HI!() Mas added to the
4.3-4 m, 6.6-6.8 (4H, m, 6.8-7 m 80

reﬁcﬂomsmmm, #nhd Hextracyiop) wummf(m@l@)tabppmﬁoo ml) was

Fof At Ard i e Bl B W) o2 500
Hwice and dried over magnesium sulfate. The solvent was distilled
off under reduced pressure, and the residue was then purified by
silica gel column chromatography (n-hexane : ethyl acetate = 5 :
1). The purified product was concentrated under reduced pressure
to thereby obtain 3.32 g of oily colorless 2—- (4~
chlorobutoxy)pyridine.
Reference Example 24
Synthesis of 3(S)-[4~-(pyridin-2-yloxy)butylamino]pyrrolidine-1-
carboxylic acid tert-butyl ester
3(S)—aminopyrrolidine-l-carboxylic acid tert-butyl
ester (0.93 g, 5.0 mmol), 2-(4-chlorobutoxy)pyridine (0.93 g, 5.0
mmol), potassium carbonate (0.83 g, 6.0 mmol) and sodium iodide
(0.83 g, 5.5 mmol) were suspended in acetonitrile (20 ml) and
heated wunder reflux for 24 hours. After cooling to room
temperature, water (50 ml) was added to the reaction solution and
extraction with ethyl acetate (50 ml) was conducted. The organic
layer was washed with water twice and dried over magnesium
sulfate. The solvent was distilled off under reduced pressure,

and the residue was then purified by silica gel column
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m, 6.54 (2H, d, J = 6.5 Hz), 6.74 (1 H d, J =7.1
Hz),, v.8-7.2 (5H m 81 -H-H-H-F-H-H-H-CH3 -H

WO OO NI (CDCl 3) bppm 1.42 (9H, s), 1.7-1.9 (HCHJP2096/309988

2.0-2.2 (1 H m, 2.38 (3H s), 3.1-3.4 (3H m,
3.6-3.8 (1 H, n), 4.3-4.5 (L H-_m, 6.28 (L H d, J
12.5 Hz), 6.3-6.5 (2H m), 6.96 c2H d, J = 8 2 H),

¢hBordatodr3idhyM(n8Rexdhe H I GeetbteH=F ~HpyH -, fied
HNR/Ra(c%ahs bppm};(L 23 (9%) T7-19 (1H" ¢ purifie

product wap ponggntzated ynggr §e;du®ohmeasspgea tt9) thereby obtain
3.8 H, 4. 3- (1 H 38 (L _ -

%z@g ka&}G 46W%a H éﬂl 00181 ,55 57 (%&ilqéd{pgrldln -2

¥1lgxy) Wyl;amgnq;&gyrzgﬂg@llp@ ;rc@rb@{yﬂlcsamldlzyerﬂ—kﬁﬂ:yl ester.

2H, 83 -H-H-C -CH3 -H-H-F -H
(}&T%%—PI%@LCMI% (3) b?pml 43 (9H, s), 1.7-1.9 (1 H,
W46 PH-=2,2 (1. 5H1. 19)6H2m)3r5 1386-3)15 QHim3, 4 (RBHMS (M, t, J=7Hz),
H, _
% %% éISG&?iT%HZ) 6. 233.%13 631?‘3“‘ M), 6. 953012 t, J=6.5Hz),
ad71 (]1H;c8J@8I.—ﬁHz)8, 1 6H8%,(18, 89, (=5. HHZdJ_((;liHZn))' g45_|7—|' 65 (1H,m) ,
. J2(1H, ) ,7.3-7. 4 -
§I—?A_@H éidg%ﬁlgﬁlﬁgﬁfi ])F H( H |+ NMVR (CDCI 3) bppm
He fGech @2 Bkdmplle M5 2.03-2.22 (1 H, n), 3.11-3.39 E(53H,
Thipitsit & o3 4 Byl Sigicrnd- %iuﬁll‘f%hfnyalﬁs @rghioropropyl)
&{rﬂﬁo};ﬁ/&rolﬁldtheii dérbe ﬁc%rd"t‘e'i’t—ﬁh'f‘yf“\é% &D% 3)

b 1.43 1H
3 13, 4 Eia 3? C@lers & ?huq#omgenya ammcs];%qulld}ne 1-

@alﬁ.&)){ J_H aﬂzld Jter@-oo@t%ﬂz) es@e1_75 (3.1%',' gV\% mmo%(,) l-bromo-3-
Hz 1 5

Opza?mae P%ﬂ'/ Jij F!an)oell%oms al% pP4&bbelm RdaR9onaRd) : (1.97 g,
B8, 3 Rend N7 he ¥ B}sﬁéﬁn e@;firbolﬂl—%}%ﬁﬁro@f&m@m@, 15 ml),

R R3 R4A RS R6 R/
followed by stirring at 100°C for 8 hours. After cooling to room

temperature, water was added to the reaction solution, and

extraction with ethyl acetate was conducted. After drying the

organic layer over sodium sulfate, the solvent was distilled off

under reduced pressure. The residue was purified by silica gel

column chromatography (n-hexane : ethyl acetate = 3 :1), and the

purified product was concentrated under reduced pressure to

thereby obtain 1.0 g of oily colorless 3(8)-[(3-chloro-4-

fluorophenyl) - (3-chloropropyl) amino] pyrrolidine-1l-carboxylic acid

tert-butyl ester.

'H-NMR (CDC13) § ppm:

1.46(%4,s), 1.7-2.1(4H,m), 3.1-3.35(4H,m), 3.35-3.7(4H,m), 3.8-

4.1(1H,m), 6.7-6.9(1H,m), 6.9-7.1(2H,m).

Reference Example 26

Synthesis of 3(S)-[(3-chloro-4-fluorophenyl) - (3-dimethylamino

propyl)amino]pyrrolidine-l-carboxylic acid tert-butyl ester
3(S)—[(3-chloro-4-fluorophenyl) - (3-chloropropyl)

amino]pyrrolidine-l-carboxylic acid tert-butyl ester (0.5 g, 1.24

mmol), 50% dimethylamine solution (1 ml) and sodium iodide (0.37



10

15

w@2m6321218 (3H, m,

No. 86 -H-H-F - -H-H

bppm 1.44 (9H, s), 1.7-1.9 -
3 8 3 4, 5 (H.C’HJPM)QBO%SS

6.7-6.9 c2H, m, 6. 0 0-7.4 (4H, m,

87 -H-H-F -Cl -H-H-H - OCH381:I H H NVR ( CDCl 3)

bppm 1.43 (9H, s), 1.75-1.91 (1 H m, 2.02-2.18 (1 H,

), 2.3. hoB) 35e(:8|—|su§@enc&cﬁ(lrﬁﬁl<@" (@Hm1y, f%l&%wé@"by stirring
H, dt, J=3.5Hz and

ﬁl)c 6%&21?0 42% E_l A?&ergcgéﬁég d:ﬁ)dr\?o@ *ierpﬁgratglrg@ water was
@aidéSH.:o nﬁh@&:ea'dt15n Eoi@loﬂ',' ad @xt%@tié‘ﬁmvﬂtl’ff MMRy1 acetate

% 321 m1.43 (9H, s 75191%

agoc %‘6&? T@F orgaga;C(Jﬁyelg)wasg, rpesl Iger3odin sulfate,
3n§0§|§<258§r?g3;53153%as ;l:h%% 4&1@%1@1&'1" o@f uﬁdgg G:édglsecgt pressure.
Jhs. SﬁfFldBe%"Va(SZHPLElfJ@G 3m)th 6@1&1¢ 02i(lilda mgel column

R N (eba'S) T 1 5271, 36" e P TR Pt vas cnen

sqnqqn’farrﬁtqdatur@er @ducgd7pﬂaﬁs)ura tal- theekyl ditath, 0.36 g of

3199- ’Zc%ffooxé ]e(s%_l i:}?oﬁﬁz‘%;zo“%s ;‘%_u?rﬁah?rly :3’ ﬁi’l ’dgmethylamlno

Erqp,y]( _‘amalnodpyrBG:Bl@HE landrBe®y Tz )aci@ Gér{dbltyldéster.

= 6.1 Hz), 984-7.01 (5H, m) with at
%b%B%Hé?egqs‘iE?mgo H-H-F-C -H-H-H-CH5 -H -H

H: NVRH,GDGI 3)1 .13panT 5. 25, rﬁSH 1. 751;2715(bln)m L. 43. i@HiH,s 3.0-

§)3J4]H7Z‘§Hé) %1§ %o%éz*?én J(3H, Oﬁf‘* 3! é‘éﬂ@mé(f -f; 8&.4{1%1 6.8~

241302}41149(1H m, 6.53-6.61 (1 H m, 6.76 (1 H,
and J=6.3Hz), 6.87 (1 H, d, J=8.2Hz),
6 91 7. osHé?L ﬁomﬁfundiz 8471022 Oh) "Fre pproquged gn - phe same
m&iméis- GR2E3Hbhe %bﬁéﬁ@%rér%’@aw%ﬁ%@ 1.35 (3H t,
J=7.1 Hz), 1.43 (9H, s), 1.78-1.95
2.09-2.27 (1H, nm), 3.11-3.39 (3H, A 3. 69
3.85(1H,m, 4.32 (2H, q, J=7.1Hz), 4.93-4.61 (1H, ),
6.57 (2H, d, J=8.9Hz), 6.96-7.04 (1 H, n), 7.14- 7.29
(2H, n), 7.81-7.94 (2H, m 92 -H-H-F -C -H-H -H
-C2H -H-H 1 HNW (DVMSO d6) bppm 1.33 (9H, s),
1.72-1.88 (1 H m, 2.06-2.26 (1 H m, 2.99-3.23
(3H nm, 3.61 (1 H dd, J=6.4Hz and

?33?

. 6-3. ) 4.
9-7. 7.



J=11.3Hz), 4.53-4.69 (1 H n), 6.57-6.65 (2H, m,
7.19-7.28 (1 H n), 7.46-7.58 (2H, m), 7.68-7.78 (2H,

worpgo6A2028 (1 H, brs) 93 -H -H -CH3-H -H -H - HPCFHIP2D6/349988

"H NVR (CDCI 3) bppm1.42 (9H, s), 1.74-1.92 (1 H m,
2.00-2.20 (1 H m, 2.30 (34, s), 3.13-3.32 (3H, m,
3.62-3.80 (1 H m, 4.33-4.48 (1 H n), 6.74 (2H, d,
J=8.5Hz), 6.80-6.88 (2HTaMle 6.90-7.02 (2H, m,
7.03-7.13 (2H, m). WD 2006/ 121218 PCT/ JP2006/ 309988
-86 Table 8 RA RO RBLR8 R2I 7N! | RZT RLR6 N
CH3 ~ 0 CH3 0 CH3 Ref. Ex. R¢ R2R3 R4 R5R6R7 R8
RORI0O NVR No. 94 -H -H -F - REH -H -N(CH3)2 -H -H
H NVR (CDCl 3) bppm 1.43 (9H,g 14M70-1.87 (1 H, m,
2.00-2.13 (1 H m, 2.97 (6H )& 3.10-3.29 (3H m,

3.59-3.77 (1 H n), 4.28-4.38 (1 nm), 6.41 (1 H,
dt, J=3.4, 9.1 Hz), 6.57- 6.61 (THp=om, 6.68-6.72
(2Hn) 6.84-6.94 (3H m. 95 -H-F -C -H-H-H
<CN-H -H ' H NVR (CDCI3) bhppm 1 5 (9H,_s), 1.79-1. 92
Ret ExRl 4 Pr?), 2%9-BO1PMRL H m), 3.11-3.32 (3H ), .
. o =2 OO 1A e e (21
27 -4 - 3HoI \_..H I_I, -HI/' HN My — 000 (=T,
7 28r %y (o0 2*%84@%%%33 eai”y?‘gaé;‘i%% M 818920 (11 m)
7. 18 7.28 m : ,d,
- CE ttDcl §)15ﬂp?;9r€¥*1 3 (9H,
28 4 H"'gg gl fi'l-llzgl Cg:
1 0 ( (9FE P T 78.1- 0-2.23 (tH2 ) 33453, 25 (1H, m),
(3H n, 3 65- 3. 803(60-3H2 ( ,,m)43 311;8-4 00 (1HEmPH4.50-6.58
o ézHg d,,J 8Hz) 2rom), emaswaH m):z 7.°4.1, 8.6H),
2 . 18- 7% (EH [ ’1? %%_{E?H%ME_ ggm%piﬁ ’Zé Fan s), 3.15-
-CI -H -H - OCH3 H32 m),FE (H,EE:)(), 1655 (2H, m),
30 s), 1. S%Hl 90 (1 0522I-Q4n)2 18 1 3 15-3 3
4 -4. 43
Ei 353535"&5” ; (.5 0520 ),
! 1 '4 ? b = b §
J=1. 8, 8. 2HZ), 6 7 %z)‘;é g 8% ,;J ?—lz) (
31 -Y=2H7-F6.4HH), 3 mwnxqc a:|3 2 (1 H m.
146 (9H, s) 175182 (1H, m),zoo-z 24 (1H, m), 3.03-3.79 (5H, m),
3.80-4.05 (1H, m), 6.51-6.57 (2H, m), 6.90 (2H, dd, J=8.5Hz, 8.5Hz)
32 -H -H -H F -H 147(9Hs)180199(1H,m),210—226(1H,m),311-3.35(1H,m),
3.38-3.57 (2H,m), 3.61 377(1H,m) 3.79-3.91 (1H,m), 3.94~
408(1H m), 6.29 (1H, dt,J=2.3Hz and 11.4Hz), 6.33-6.39 (1H,m), 6.40-
6.47 (1H,m), 7.04-7.16 (1H,m)
33 H -H -F -Cl  -H '"H-NMR (CDCly) app
1.47 (9H, s), 1.78-1 6(1H, m),210-228(1H,m) 2.10-2.28 (1H, m),
3.11-3.30 (1H, m), 3.30-3.56 (2H, m), 3.57-3.79(2H, m), 3.85-4.03 (1H,
m; 6.38-6.47 (1H,m), 6.60(1H, dd, J=6.0Hz and 2.9Hz), 6.90-7.00 (1H,
m
34 -H -H -F CH; -H 'H MR(CDClg) dppm
1 (9H s), 1.7-1.9 (1H, m), 2.1-2.2 (1H, m), 2.21 (3H, s), 3.1-3.3 (1H
m), 3.3-3.8 (4H, m), 3.8-4.1 (1H, m), 6.3-6.5 (2H, m), 6.83 (1H, dd, J
= 8.9 Hz, J = 8.9 Hz)
35 -H -H -H -CN -H 1H- NMR (CDCls) 8ppm
1.46 (9H, s), 1.8-2.0 (1H, m), 2.1-2.3 (1H, m), 3.1-3.6 (3H, m), 3.6-3.8
(1H, m), 3.9-4.1 (2H, m), 6.7-6.9 (2H, m), 6.99 (1H, d, J =7.6 Hz), 7.23
g1H dd, J=7.6 Hz, J = 8.4 Hz)
36 -H -H -F -CF; -H H- MR (CDCl;) dppm
1.47 (9H, s), 1.76-1.96 (1H, m), 2.11-2.27 (1H, m), 3.13-3.32 (1H, m),
3.3 353(2H m), 3.61-3.84 (2H, m), 3.92-4.06 (1H, m), 6.66-6.76
g m), 7.02 (1H, dd, J=9.5Hz, 9.5Hz).
3 -H -H I ¢l H R(CDClg) dppm
1 47 (9H,'s), 1.80-1.92 (1H, brs), 2.11-2.26 (1H, m), 3.15-3.30 (1H, m),
3.40-3.5 (2H m), 3.60-3.75 (1H, m), 3.79-3.8 (1H m), 3.91-4.04
(1H, m), 6 (1H dd, J=2.7Hz and 8.7Hz), 6.66 (1H, d, J=2.7Hz),
7.19 (1H, d, J=8.6Hz)




98 -H-H-F -Cl -H-H-0C2H5-H -H -H ' H NMR (CDCl 3)
bppm 1.38 (3H, t, J=7.0Hz), 1.43 (9H, s), 1.80-1.90 (1

woR006/31219. 03-2.18 (1 H m, 3.16-3.32 (3H, n)PCT/IP2006/309988

3.60-3.69 (1 H m, 3.96 (2H, q, J=7.0), 4.31-4.41 (1
H ), 6.37 (1H t, J=2.2Hgy. 6.41 (1H, dd, J=1.58,
8.0Hz), 6.59 (1 H, d, J=8.1 Hz), 6.75 (1 H ddd,
J=2.9, 3.9, 8.8Hz), 6.93 (1 H ' dd, J=2.8, 6.4Hz),
7.00-7.08 (1 H, ), 7.14- 7.25 (1L H, n). 99 -H -H -F
-Cl -H-H-SCH3 -H -H - HTahlﬁwﬂ (CDCl 3) bppm 1.43 (9H,
s), 1.78-1.92 (1 H, ), 2.04-2.20 (1L H, n), 2. 44 (3H
s), 3.11-3.33 (3H, n), 3.60-3.80 (1H M, 4. 31-4.45
(1H m), 6.57 (1 H, ddd, J=0.8, . 8.1 HzZ), 6.70
(LH t, 1.9H), 6.76 (1 H, dddN'31-28 4.0, 8.9H),
6.90-6.96 (2H, ), 7.03-7.11{AH ), 7.16- 7.23 (1
H m. 100 -H -H -F -CH3-H - -hKE
(CDCI 3) bppm 1.43 (9H, s), 1.&1
5.01-2.20 (1 H m), 2.31 (3R, _'(ﬂg'

-

Ref. Ex.
No.

T

\.I

0. UI bLl_I IIIF,

—v.?ﬁZ‘)"“G‘% :
I:2112H d, J=7 . 101-H H-F

I3
2
T

370388(1H rr), 4504591
G

[ N
wh T 1300|—\'
© Tt ooI
b HO:

R

38

39

40

4

42

43

44

45

HNVR \\/L}Lzl J

st

Z—’Z 20 (1%0 MO (2H gb%%m s§5)1 50%
3. 78 ( Y1kl myd.02-345 ¢, ) oDod 4.1 I-Mn
J=9.5Hz), 6. 83 6. 99 (2H T 03- 5'(1 H

7.32-7.43 (Zaﬁﬁ (C%P 2Q %121218 PCT/JP2006/ 309988

o R R

17919

s (1
@a%ﬁ gl_g(’?&r@ pe?H };1) d, Jfré@géa?' gné)7?2i($ H6 %)H 612)71
)

H m, 6.50-6, oo

» 1.47 (9H, s), 1.82-2.00 (1H, m), 2.18-2.32 (1H, m), 3.14-3.37 (1H, m), 3.39-3.56

N (2H, m), 3.73 (1H, dd, J=6.0Hz, 11.5Hz), 4.37-4.52 (1H, m), 4.59-4.71 (1H, m),
7.84 (1H, d, J=2.5Hz), 7.90 (1H, d, J=1.0Hz), 8.00 (1H, brs).

'H-NMR (CDCl3) 8ppm
/©:> 1.46 (9H, s), 1.79-1.95 (1H, m), 1.97-2.24 (3H, m), 2.82 (4H, dd, J=7.5Hz,

;%3
= .;DJ
53
@Zﬁ\ R

14.5Hz), 3.13-3.29 (1H, m), 3.36-3.81 (4H, m), 3.95-4.08 (1H, m), 6.42 (1H, dd,
J=2.0Hz, 8.0Hz), 6.52 (1H, brs), 7.04 (1H, d, J=8.0Hz).
'H-NMR (CDCls) 8ppm
W 1.46 (9H, s), 1.73-2.01 (1H, m), 2.15-2.31 (1H, m), 3.12-3.35 (1H, m), 3.38-3.59
(2H, m), 3.65-3.79 (1H, m), 4.27-4.42 (1H, m), 4.48-4.65 (1H, m), 6.35-6.42 (1H,
m), 6.56-6.64 (1H, m), 7.38-7.46 (1H, m), 8.04-8.15 (2H, m)
s 'H-NMR (CDCls) Sppm
/@:/) 1.46 (9H, s), 1.55-1.71 (1H, m), 1.74-2.01 (1H, m), 2.16-2.29 (1H, m), 3.19-3.36
(1H, m), 3.40-3.59 (1H, m), 3.63-3.85 (2H, m), 4.01-4.19 (1H, m), 6.71 (1H,.dd,
J=2.2Hz and 8.6Hz), 6.99 (1H, d, J=2.2Hz), 7.13-7.21 (1H, m), 7.35-7.43 (1H, m),
7.59-7.68 (1H, m)
'H-NMR (CDCls) Sppm
m 1.46 (9H, s), 1.88-2.01 (1H, m), 2.19-2.29 (1H, m), 3.20-3.36 (1H, m), 3.41-3.59
S (2H, m), 3.68-3.90 (2H, m), 4.03-4.18 (1H, m), 6.69 (1H, dd, J=2.1Hz and 8.6Hz),
7.03 (1H, d, J=2.0Hz), 7.11 (1H, d, J=5.2Hz), 7.17 (1H, d, J=5.3Hz), 7.59 (1H, d,
J=8.4Hz)




6.68-6.72 (1 H m, 6.77-6.84 (2H, m, 6.93-7.01 (1 H,
m, 7.06-7.11 (1 H m . 103 -H-H-F -d -H-H-H
wWOo gBbfi2eis - H ' H NVR (CDCI 3) bppm 0.96 (3H, t, BEWJIB6e309988
1.43 (9H, s), 1.61-1.70 (2H, m, 1.76-1.89 (1 H, m,
2.01-2.18 (1 H m, 2 51-2.65_ (2H, m), 3.11-3.35 (3H,
m, 3.62-3.82 (1H, m, 4.31-74.43 (1 H m, 6.55-6.59
(1H m, 6.76 (1 H dd, @FA.9H and 6.3Hz), 6.86 (2H,
d, J=8.2Hz), 6.97 (1 H, q, J=9.1 Hz), 7.11-7.19 (2H,
M 104 -H-H-F -C -H-H-H-G(CH3)3 -H -H H NW\R
(CDC1 3) bppm 1.31(9H , s), gd. 48 9H. s), 1.78-1.89 (1
m, 2.02- 2.19 (1 H m, [- (3H m,
2-3.80 (1 H m, 4.32-&45 4™ nm, 6.59-6.65 (1
m, 6.79-6.88 (2H, mwithRigAat 56.81, J=2.8Hz and
3Hz), 6.99 (1 H g, ,1=8.9Hz).N7.2857.38 (2H, m
05 -H-H-F-C -H-H-H-SCH - proHek,NVR (CDCl 3)
bppm 1. 43 (9H, s), 1.79-1.89 (1 ¥ m%2.03-2.09 (1 H,

H,
3.6
H
6.
1

Ref. Ex. ,R2 y. Rddd‘l(dt‘l -, 50558uun
No. 665669(1. .680686(3Hm702(

3.36 (3H, m),
9Hz and
6-

H
H
0-
2,
16-7.34 (2H,

46 !:1' “Fy=8! 8Hz) ,-Cl B ¥ -H_-
-S2CH3 -H -H H;@%E%%% %&)%0% i"m(%n&%l

1. 80 1. 91 (1H m, 210.3H3; 2™ 1@1 8Hz) R), 7
3.16- 3. , 18), 7@5343@2r(m . 61 (1

47 Hy -S H H
ur @ 62 (@H d'1§MW% % (ZE ﬁjH m),2. 3 s), 3.00-
J=2.6Hz, 4.1 Hz and %@ 362 f%g i o B ),
7.19-7. 23 (1 H m 6g7r7268(ﬁH ), ]18H33 n?f H]

48  -HO7H- HCl H - H-HSCH3- H-NI\H-R (GDClF dppmH H NI\/R CDCI 3) m

1.43 (9H, s), 1.78- 3%—78- 7(12 65_{%%?] 362970(32HHr3
2.40 (3H 's), 3. 11;%6 4]? ‘%)95 '%3;0 7)40(2H( m).
49 4. 38-4H50 (1-& -0)

6.56 QH, brs), '19 (HH mﬁ%ﬁﬁ'ﬂ :IBHF m)6293’-2"291ﬂ-| m), 319 3.41

3.89(1 6
(5H, m. 108 H z%% ) 11%9732’(2?-?%;5724 52(1Hm)

s T

50 -4CDGI 3pckppm.f. 47 ﬁ
2.08-2.23 (1 H m,1.422 )(3m1s1)(1H3m)l,403-2C§3 (B k), BD8-3.86 (4H, m),
3 71 3782 (1 H 1) 43840 551K, 15 6018 (34, arfoo.Obizy .06 6686 (B, oy, 3 03-7 22
51 c@&?ﬁw(jzm) 29- .) mé8(2H m,
41 788 L] ngl 10423BH,5), ), 2.080Ds-(rH -, 3.m2-3.34 (3H, m),
-CH3 -H -H - OCH3 -I-?..GQ 8dt HHml\»vﬁsaCD@lsa) 4lp@ m5 11 (@50659(2H,
5 @ c% 78-1.90 (14, | N E7 I( §1 m51@ﬁ,m)72822(aHg 1Hz)
), 3. 13-3. 30° 3, . s ,gk 11|?3fn(§553333Hm
s), 4.39-4.52 (1 Hga. 5@14, (4 ééZ?ZH d) =1.6Hz), )
§741 702-7 1(2H m) 730750(3H m)
53 H -H -NO, H -H HNMR( DCI3)
1.42 (9H, s), 1.78- 5( , m), 209-228(1H m), 3.10-3 38(3H, m),
3.71-3.92 (1H, )45 4.69 (1H, m 8655(2H m), 7.08-7.18
(2H, m), 7.39-7. 8(H m), 8.04(2H.d,J=8.1Hz)
54 H -H -CHs H -H 'H-NMR (CDCl) b
1.42 (9H, s), 1.80-1.8 5( H, m), 2.00-2.15 (1H, m), 2.34 (3H, s) 3.18-
3.25 (3H. m), 3.65-3.80 (1H, m) 4.40-4.50 (1H, m), 6.73 (2H, d
J=8.1Hz), 6.85-6.90 (3H, m), 7.10-7.26 (4H, m).
5 -H -H -CHO -H -H 'H-NMR'(CDCl) oppm
1.42 (9H,'s), 1.80-1.88 (1H, m), 2.10-2.20 (1H, m), 3.15-3.30 (3H, m),
3.70-3.85 (1H, m), 4.55-4.65 (1H, m), 6.59 (2H, d, J=8.4Hz), 7.10-7.15
(2H, m), 7.40-7.60 (3H, m), 7.60-7.70 (2H, m), 9.75 (1H, ).
56 -H -H -Br H -H 'H-NMR (CDCl;) &ppm
1.41 (9H, s), 1.80-1.88 (1H, m), 2.05-2.20 (1H, m), 3.15-3.30 (3H, m),
3.65-3.75 (1H, m), 4.38-4.46 (1H, m), 6.65 (2H, d, J=8.9Hz), 6.94 (2H,
g J=8.5Hz), 7.10-7.40 (5H, m).
57 -H -H -OCH; -CI -H 'H-NMR (CDCl) &ppm
: 1.43 (9H, s) 1.80-1.88 (1H, m), 2.05-2.15 (1H, m), 3.15-3.30 (3H, m),
3.65-3.80 (TH, m), 3.90 (3H, s), 4.38-4.44 (1H, m). 6.65-6.70 (2H. m).
6.82-6.90 (3H. m), 7.07 (1H. s). 7.15-7.25 (2H. m)




wEan6AP2006/ 309988 88 Table 1

.91 (2H, m,
2

6.28 (1 H n), 6.38-6.41 (1 H, n), 6.80-
1 006/ 121218
0

, 6
6.92-7.06 (1 H m, 7.07-7.13 (1 H m WO
R4 RO R3 | PCRBP2006/309988
‘1*R8 R2ZNR7 RLR6 NCH3 >0--( CH3 0 CH3 Ref.
Ex. Rl R2R3R4 RSR6R7 R3 RORIONMR No. 110 -H -H -Cl-Cl
“H-H-F-H-H-HHNW (CDJ3) bppm 1.43 (9H, s),
1.78-1.92 (1 H, m), 2.03q2:A% @l H m, 3.12-3.36
31- 4
6
6.

(3H, m), 3.61-3.82 (1H, m, 4. .50 (1H, ), 6.57
(1H, dt,J=2.2Hz and 10.7Hz), 6.61-6.66 (1H m, 6.69
(1H, dd, J=2.7Hz and 8. 7Hz) r@75 85 QH m, 6.95
(1H d, J=2. 7THz), 7.19-7.3% 1HHF-CI-H
“H-H -H -H H NWR (CDCl 3) u 3 (9H, s),
1.59-1.75 (3H, m), 1.79-R , O 1.95-2.15
(2H, ), 3.11-3.32 (3H m) 3;158-13 79(2H m,
3.89-3.99 (1 H n), 4.30-4.43 (1 , 5.30 (1 H,

s), 6.43-6.44(1 H n), 6.62-6.BK ( 685697
c3H n), 7.02-7.10 (2H, m 112 w—@rfﬁHsCFS H-H-C
“F -H - HH-NI\/R(CDCIS) bppm 1. 43?9Hs

[ L. L, TH,, UI 1T, Ily, P s e oT o oTE 1Y
Ref Ex R &¥ 3 %:%m n’%“ 78 JN“ﬁR45(1H m. 6.73-6.79(1H ).
58 -B- 98- 0. YOCAEL M, LHOTHINWR(3HE ,5 nﬁ 05=716(2H—m—5
WD 2006/ 121218 PCT/ JP20@ gg 186 &%, Tl @-dl A, P 3.15-3.26 (3H,
R3( R NR7 R2 NI RB) Rlssms(ﬂh @hR33.89 36 §): 4.8843.50 (1H, m), 6.63 (2H, d,

J=7.6Hz), 6.75-6.80 (1H, m), 6.86-6.95 (2H, m), 7.00 (2H, d,
J=7.6Hz), 7.10-7.20 (2H, m).

59 -H -H -OC;Hs -Cl  -H 'H-NMR (CDCly) Sppm
1.43 (9H, s), 1.47 (3H, t, J=7.0Hz), 1.75-1.92 (1H, m), 2.01-2.21
(1H, m), 3.11-3.36 (3H, m), 3.64-3.83 (1H, m), 4.10 (2H, g,
J=7.0Hz), 4.36-4.51 (1H, m), 6.67-6.74 (2H, m), 6.83-6.93 (3H,
m), 7.04-7.08 (2H, m), 7.14-7.27 (2H, m...

60 -H -H -OC3H; -Cl -H 'H-NMR (CDCl)) Sppm
1.08 (3H, t, J=7.4Hz),1.43 (9H, s), 1.79-1.95 (1H, m), 1.96-2.20
(1H, m), 3.15-3.38 (3H, m), 3.60-3.85 (1H, m), 3.98 (2H, t,
J=6.5Hz), 4.37-4.51 (1H, m), 6.66-6.73 (2H, m), 6.81-6.93 (3H,
m), 7.03-7.09 (1H, m), 7.14-7.28 (2H, m)

61 -H -H F -CH; -H 'H-NMR (CDCl3) dppm
1.43 (9H, s), 1.7-1.9 (1H, m), 2.0-2.2 (1H, m), 2.24 (3H, s), 3.1-3.4
(3H, m), 3.6-3.8 (1H, m), 4.4-4.6 (1H, m), 6.69 (2H, d, J=7.9
Hz), 6.7-7.1 (4H, m), 7.1-7.3 (2H, m)

62 -H -OCH; -F -F  -H 'H-NMR (CDCl;) 8ppm ,
1.43 (9H, s), 1.7-1.9 (1H, m), 2.0-2.2 (1H, m), 3.1-3.4 (3H, m), 3.6-
3.8 (1H, m), 3.76 (3H, s), 4.3-4.5 (1H, m), 6.0-6.3 (2H, m), 6.92
(2H, d, J =7.5 Hz), 7.0-7.2 (1H, m), 7.2-7.4 (2H, m)

63 -H -H F -H -H 'H-NMR (CDCl;) Sppm
1.42 (9H, s), 1.75-1.92 (1H, m), 2.00-2.24 (1H, m), 3.10-3.32 (3H,
m), 3.61-3.83 (1H, m), 4.41-4.53 (1H, m), 6.72(2H,d, J=8.2Hz),
6.85-7.10 (5H, m), 7.16-7.28 (2H, m)

64 -H -H -H -H -Cl "H-NMR (CDCl;) 8ppm
1.30-1.50 (total 9H, m with two ss at 51.41and 1.44), 1.79-1.96
(1H, m), 2.06-2.32 (1H, m), 3.12-3.41 (3H, m), 3.64-3.91 (1H, m),
4.41-4.60 (1H, m), 6.52(2H, d, J=8.2Hz), 6.70-6.81 (1H, m), 7.21-
7.41 (5H, m), 7.47-7.58 (1H, m)

65 -H -H H -Cl  -H 'H-NMR (CDCl;) Sppm

1.43 (9H, s), 1.78-1.88 (1H, m), 2.07-2.20 (1H, m), 3.15-3.31 (3H,
m), 3.65-3.74 (1H, m), 4.40-4.51 (1H, m), 6.55 (2H,dd, J=1.2Hz
and 4.8Hz), 6.67 (1H, t, J=1.2Hz), 6.80-6.85 (1H, m), 6.98-7.03
(1H, m), 7.07-7.14 (1H, m), 7.21-7.28 (1H, m), 7.34-7.43 (1H, m)




0 CH3 Ref. Ex. R1R2R3R4R5R6R7R8R9NI\/RNO.

113 -H-H-H-H-H-H-H-H-H HNW (CDCl 3) bppm 1. 42
w@ ds/131218 1. 68-1. 72 (1 H m), 1.99-2.21 (1 H PGT/IP2006/309988

3.06-3.31 (3H, m, 3.83 (1 H dd, J=7.2Hz and

10. 7Hz), 5.32-5.49 (1 H mMg35.96 (1 H d, J=6.0Hz),

6.52-6.65 (1H, m, 7.10-7.29 (3H, m), 7.31-7.52 c3H,

M. 8.15-8.23 (1 Hm 114able B -H -H -H -H -H -H -H
H NMR (CDCl 3) bppm 1.43 (9H, s), 1. 75 1.94 (1 H m,

2.09-2.38 (1 H, m, 1% 3 49 ( . 3.70-3.85 (1
Y 448460m(1 HE;\Q%&(SH &Y (2H n

6.68-6.79 (1 H m, g rR), 8.27(1 H, s),
8.36-8.44(1H, m) 115 -H"-CF FRGH H-H-H-H-H
H NVR (CDCl 3) bppm 1.45 (9H; 3 :70-1.89 (1 H ),
2.02-2.25 (1 H, ), 3.04-3.49 (BF°n), 3.84 (1 H dd,
J=7.1 Hz and 10.8Hz), 5.30-5.49 (1 H 1, 6.02 (1 H

Ref Ex RIR2B384 OREJGR7 tReoSFORTGNNR H, n) 7-0Z-7. 39 (&4H 1

66 R168?83Hm1]6-- CIHHCI—BHHH
3
A A by popm i "h3 21 gggm % 3.00-3.38
2.00-2.20 (1 H m, @%‘?60@ 9-4.48 % 611Hdd
(3H, m), 3.72- 395(1 ld,J 7.22 (5H, m)
67 -4H1G-C, -H-F=8. SiHz) -H e NMFS %Ha 7 05 7
-{9H, )1 3- 1l:l|-m ), 3.12-3.35
m, 72975031Hm) ) gﬁgﬁ )391H
-H H- NWMR (CDCl 3) bIolomjd égbzﬁgossg % 08-7.28 (4H,
o8 é%éé@ué‘w m V\ll_llthrS)HB1625@.17-)m) n?j,
-r3- ) H mft- '
J=8.6Hz), 7.07 (1H d 3%%?% 'Z 7m é’ Q( e 338
7.29-7.31 c3Hm, 8. (& % ', 55665(1H
60 'imbé' E_H*ﬂ_!'(j*_' He H H- RS 15 pmogl?ﬁ ,75—738(2Hm)
H A6 g - aH HF ) H
612 i 3.08-3.89
5.05:3.31 (3 1. ng ﬁ %@m %gmm;m
H n), 5.92 (1 H, d, 381 HH) ’41-653(1Hm)701721
70 %=8. 6Hz), 7.10-7. 20H 2&5H
81865 iz 3y 1%@% |§75"Pg ' m), 2.50 (1H,s)
~H NVR (CDCI 3) bppm 1. 4 ) fﬁg 1H, m), 6.34
1.90-2.10 (1 H, m, 2(1119 ££=Ij3H§ nd r& A4Hz), 6.48-
3.76-3.86 (1H, m, 62I5_|8(1Hm) 6.92-7.01 (2Hm) 705-718(1Hm) 722731
m
71 H-H-F-H -H-H-H -Cl -H-H gH -NMR (CDCl;) &ppm
1.42 (9H, s), 1.75-1.92 (1H, m), 2.01-2.20 (1H, m), 3.10-3.33
(3H, m), 3.61-3.81(1H,m), 4.32-4.99 (1H, m), 6.61 (2H, d,
J=8.8Hz), 6.94-7.19 (6H, m)
72 -H-H-F-H -H-H-H F -H-H 'H-NMR'(CDCl;) oppm
1.42 (9H, s), 1.80-1.88 (1H, m), 2.00-2.15 (1H, m), 3.10-3.30
(3H, m), 3.60-3.75 (1H, m), 4.30-4.38 (1H, m), 6.75-6.85 (4H,
m), 6.90-7.00 (4H, m).
73 -H-H-H-F -H-H-F -H -H-H H-NMR (CDCl)) ppm
1.43 (9H, s), 1.78-1.95 (1H, m), 2.02-2.26(1H,m), 3.12-3.39
(3H, m), 3.65-3.83 (1H, m), 4.35-4.51 (1H, m), 6.61
(2H,dt,J=2.1Hz and J=11.0Hz), 6.61-6.68 (2H, m), 6.77 (2H,
J=8.0Hz), 7.18-7.31 (2H, m)
74 -H-H-F-Cl -H-H-F -H -H-H "H-NMR (CDCl;) &ppm
1.43 (9H, s), 1.75-1.92 (1H, m), 2.02-2.35 (1H, m), 3.12-3.38
(3H, m), 3.63-3.85 (1H, m), 4.35-4.50 (1H, m), 6.38 (1H, dt,
J=2.3Hz and 11.7Hz), 6.90 (1H, ddd, J=4.2Hz, J=4.2Hz and
J)8 .8Hz), 7.08 (1H ,dd, J=2.6Hz and J=6.5Hz), 7.11-7.22(1H,
m
75 -H-H-F -CHg-H-H-CHs-F  -H-H 'H-NMR (CDCl;) ppm
1.43 (9H, s), 1.8-2.0 (1H, m), 2.0-2.2 (1H, m), 2.21 (8H, s), 3.1-
3.4 (3H, m), 3.6-3.8 (1H, m), 4.3-4.5 (1H, m), 6.6-6.7 (4H, m),
6870(2H m)
76 -H-H-F-CHg-H-H-F -H -H-H MR (CDCls) Sppm
43 (9H, s), 1.7-1 9(1H, m), 2.0-2.2 (1H, m), 2.27 (3H, s),
31- 3.4 (3H, m), 3.6-3.8 (1H, m), 4.3-4.5 (1H, m), 6.26 (1H, d,
J =12.4 Hz), 6.3-6.5 (2H, m), 6.8-7.2 (4H. m




5.19-5.36 (1H, n), 5.96 (1 H, d, J=8.6Hz), 7.01-
7.06(1 H m, 7.07-7.17 (2H, m), 7.18-7.26 (2H, m,

w@2®8/1¢2k d, J=12.5Hz) 120 -H -C -F -H -H - HPCHIP2003309988

“H'H NWR (CDCI 3) bppm 1.43 (9H, s), 1.68-1.81 (1 H,
m, 2.02-2.20 (4H, m with ggat 62.12), 3.04-3.32 (3H,
m, 3.78-3.84 (1H, m), 5.29-5.42 (1 H, m), 5.80 (1 H,
s), 6.40-6.53(1 H, m), @a@agglo (1 H m, 7.11-7.25
(2H, m, 8.05 (1 H, J=5.0Hz and 12.2Hz) A 5 WD

2006/ 121218 PCT/JP2006/ 309988 -90 Table 12 R4 R6 R 3
-039 CH3 0 CH3 Ref.

) NR7 R2 NR8 RL =
Ex. RIL R2 R3 R4 R5 R6 R8 121 -H - -E
-HHCHSHHH 1.44 (9H, s),
1.68-1.82 (1 H, , ooRalgN(lH 2.39-2.49

(3Hm)302337(3H , 43C§|4(1Hrr)

5.32-5.51 (1 H, ), 5.70-5.8 6.41-6.57 (1
H nm, 7.04 (1 H ddd, J26Hz>/zr§F{z—‘g*Ld87Hz)

1.62-1.82 (1. H m

7.10-7.30 (3H m 122 -H - ad ®F -HCHH -H -C -H -H
™ : WéHmsm(lHdd

78

79

80

81

82

83

84

85

: m), 3. 6%
“H=H-0, L. BFEICFb. HWW}; H—dh
J=9. OHz), 7.04 (1H, ddd, J 21@3(944 2)1 ~169(,1H7m,°,@0-2722161 m), 2.40

(4H, m), 8.12-8.14 (1 H,

B, m}3.618.8 @H; ), 4.3-4.5 (1H,

-H -H -H ' H NWR (CDCl 3) bpp 3{??’ g i%?‘d% 1%%;?%2)
s Fiab

HIHEH nF, 24022126 1 Hy H
(1 H dd, J=7.0Hz, 11.0Hz), éﬁ%@%ﬁ% g%ﬁ &1(%%2( )253(4:H
(1 H d, J85HZ) 6.62-6.7 e iz 6421,' =83
m, 8.18-8.26 (1 H m. H22)7634-16|_(|3 (1’H 'm) 68692(2H m) 7. ’ (2H' m),
H-H-F CH; H-H-H -F -H-H ZH NMR (CDnaL) Sppm
1.43 (9H, s), 1.7-1.9 (1H, m), 2.0-2.2 (1H, m) 22
(3H, s), 3.1-3.4 (3 5 (1H,

H, m), 3.6-3.8 (1H, m), 4.3-4
m), 6.6-6.8 (4H, m), 6.8-7.1 (3H, m)
‘H-H-H -CH; -H-H-H -F  -H-H 'HNMR (CDCl) &pp
1.43 (9H, s), 1.7-1.9 (
(3H, s), 3.1- 34(3H m), 3.
m), 6.54 (2H, d, J =
6.8-7.2 (5H, m)
-HH-H F -H-HH -CH; -H-H TH-NMR (CDCl,) 6ppm

1.42 (9H, s), 1.7-1.9 (1H m) 2.0-2.2 (1H, m), 2.
3-4.5

(3H, s), 3.1-3.4 (3H, m) 6-3.8 (1H, m), 4.

m), 6.28 (1H, d, J =12.5 Hz), 6.3-6.5 (2H, m), 6.9

g2H dJ= 82Hz) 7073(3H, m)
-H-H-CH;-Cl -H-H-F -H -H-H H-NMR (CDCly) 6ppm
1.43 (9H, s), 1.7-1 (1H, m), 2.0-2.2 (1H
(3H, s), 3.1-3.4 (3 H
m), 6.38(1H,d, J
Hz), 6.57 (1H, dd J
81 Hz), 7.02 (1H, s),
-H-H-Cl -CH; -H-H-F -H -H-H H-NMR (CDCI3) By
1.43 (9H, s), 1.7-1.9
(3H, s), 3.1-3.4 (3H
m), 6.36 (1H, d, J
Hz), 6.55 (1H, dd, J=
8 3 Hz), 6.89 (1H, s),
-H-H-F -CI -H-H-Cl -F -H-H 'H-NMR (CDCly) 6p
1.75-1.92 (1H, m), 2.03-
m), 3.61-3.79 (1H, m),
(2H, m) 6.87-6.91 (2H, ),
§5 Z).
-H-H-H -F -H-H-CN -H -H-H "H-NMR (CDCl;) dppm

m

1H, m), 2.0-2.2 (1H, m), 2.27
6-3.8 (1H, m), 4.4-4.6 (1H,

6.5 Hz), 6.74 (1H. d, J = 7.1 Hz),

(1H,
6

1.43 (9H, s), 1.8-1.9 (1H, m), 2.1-2.3 (1H, m), 3.1-3.4
(3H, m), 3.6-3.8 (1H, m), 4.4-4.5 (1H, m), 6.68 (1H, d
J= 02 Hz), 6.75 (1H, d, J = 8.0 Hz), 6.9-7.0 (3H, m),

7.1-7.4 (3H, m)




124 -H-CH3 -F -H-H-H-C -H-H'HNW (CDC 3) bppm
1.43 (9H, s), 1.68-1.82 (1 H m, 2.00-2.19 (1 H m,
wQ2@9/183 s), 3.10-3.29 (3H, m, 3.79 (1 H, dBCT/JP2006/309988

J=7.1, 10.8Hz), 5.15-5.32 (1 H m, 5.93 (1 H, d,
J=9.1Hz), 6.90-6.99 (2H, mMge:7.01-7.21 (2H, M,
8.11-8.12 (1H, n). 125 -H ?—F F-H-H-H-A -H-H
"H NMR (CDCl 3) bppm 1.42T@%lj,e ), 1.73-1.82 (1 H m,
2.00-2.17 (1 H m, 3.06-3.29 (3H, mM, 3.79 (1 H, dd,

J=7.1, 10.8Hz), 515532(1H m, 592 (1 H d,
J=9. 0Hz), 7.07-7.27 ( 8.12 (P H_d, J=4.7). 126
-H-CIFHHHHEI-; d) I V1L REDCI 3) bppm 1. 43
(9H, s), 1.7-1.9 (1 Hg, _0- Fﬁ m, 3.0-3.4
(3H, m, 3.7-3.9 (1 H mr1 5.%°5.4 {4 H m, 6.15 (1
H s), 6.82 (1 H d, J=50¢), 7.0:7.1 (L H m,
7.2-7.4 (2H, n), 8.3-8.4 (1 MNm_ 177°-H -C -F -H -H
-OCH3 -H -H -H ' H-NWR (CDCI 3) BpPm L. %43 (9H, s),
1.7-1.9 (L H m, 2.0-2.2 (1 H> m, CH3.1-3.4 (3H, ),
_ _ _ 5de5-3 (1 H )

f Ex FE RS 4 1 H)R R1H d, J =83 H),

86 - 7 Lot TAHA O, -H-Z TARCRHTEN D 2@;%%'121218

91 Tabl e 134ms 9 RE1, mN\2.0RY2 (1H, m), 3.1-3.4

NR8 RL RO N,-O+ CH3 Q)S_;IBIC%“" #:0.(11R1m), 6.7-6.9

A=

PCT/ JP2006/ 309988 - L)
R2 |

2R R@; Rﬁ = }%mLIY:OJA (4hly m),

87 A E?N (?_%503) bppr>n41£l 89,51 1(114, rﬁ’)92®2§88(1H m),

(1 H, n), 208229 (1 H m, 2@1&3@(@4 g 7m1t,HJ,m 383(3Hs

365385(1Hrr)438451 . zan

H m, 7.00-7.23 (4H, mwith ng é% )ﬁ g%ﬁér{aa“ﬂ)“@-
88 -A=B.-BHzp| 8.-44(d1H.cls), 8H24 I-lNMR ClLy4apphiz BI

1.43 (9H, s), 175 1.91 (1H, m), 2.02-2.20 (1H, m),
2.37 (1H, s), 3.11-3.38 (3H, m), 3.60-3.83 (1H, m),
4.29-4.49 (TH, m), 6.56 (1H, dt, J=3.6Hz and
9.0Hz), 6.74 (1H, dd, J=2.9Hz and J=6.3Hz), 6.86
H, d, J=8.3Hz), 6.91-7.02 (1H, m), 7.11-7.21 (2H,

H-NMR (CDCl;) 8ppm
:32-1.50 (12H, m, with s at 51.4
o z), 1.74-1.91 (1H, m), 2.0
-3.32 (3H, m), 3.58-3.81 (1H
8 z), 4.28-442 (1H, m), 6.44 (1H, d

- /\;
\3,'\9"

89 -H-H-F -Cl -H-H-H -OC,Hs -H -H
2 and 1.
1-2.18 (1 H, m),
, m), 4.06
44 ( t
=9.0Hz), 6.61 (1H, dd, J=2.9Hz and J=6.1Hz),
.84-7.01 (5H, m) with at 06. 96, J=2.5Hz)
-NMR (CDCIl;) dppm
.25 (3H, t, J=7.5Hz), 1.43 (9H, 1
,200-220 (1H, m), 2.64 (2
(3 LI m),

-‘O'Jm f_(;o;_\

90 -H-H-F -CIl -H-H-H -C;Hs -H -H

3_\

H, m), 3.60-3.81 (1
-6.61 (1H, m), 6.76
=6. Hz), 6.87 (1H, d, J=

SN OW

91 -HH-F -CIl -H-H-H -CO,C,Hs -H-H

-_—

3.85(1H,m}, 4.32 (2H,
m), 6.57 (2H, d, J=8.9H
7.29 (2H, m), 7.81-7.9
92 -H-H-F -Cl -H-H-H -CO.H -H-H 1H-NMR (DMSO-d6) &
.33 (9H, s), 1.72-1.88
.99-3.23 (3H, m), 3.6
1.3Hz), 4.53-4.69 (1H, m) 6.57
-7.28 (1H, m), 7.46-7.
12.3 (1H, brs)
NMR (CDCl;) dppm
(9H s), 1.74-1.92
3H, s), 3.13-3.32
-448(1H,m),67 ( 8
H, m), 6.90-7. 02 (2H, m), 7.03-7.13 (2H, m).

H
(1H,
7.

-b-(o_Q

00!\7
o
3

93 -H-H-CHzg-H -H-H-H -F -H -H




129 -H -CH3 -F -H -H - -H-H-H' MR (CDCl 3) bppm
1.43 (9H, s), 1.7-1.9 H m, 2. 2 (1H m,
wQ2@6/12238 s), 3.1-3.4 H m, 3. 6-3 8 (1H, n¥CT/4P2866/309988
4.5 (1H, m, 6.8-7.1 (5H, m, 7.9-8.1 (2H, m 130 -H
-H-H-H-H-H-F-H-H'H (CDCI 3) bppm 1. 43 (9H,
s), 1.73-1.96 (1 H m, 2.01°2.29 (1 H, rr), 3.11-3. 40
(3H, M), 3.64-3.86 (1H mMyp14 37-4.56 (1 H m,
6.79-6.94 (3H, m), 7.02-7.15 (1 H, m, 7.19-7.40 (3H,
m, 7.80 (1 H brs) 131. -H-C -F -H-H-H-0CH3 -H
-H ' H- NMR (CDCl 3) bppm 1.%43 %QH SO 1719(1H m,
2.0-2.2 (1 H m, 3.1- F3HRY O RE-3.8 (1 H m,
3.96 (3H, s), 4.3-4.5;
(1H m, 6. 50( 1H, d, J=9. OHz)r16. d&(u4r63_ 6.0 Hz), 6.78
(1 H d J=8.8H), 6.9-7. , 7.26 (1 H d,
J =8.8H), 7.92 (1 H s Giy-H-H-H-H-H
-H-H'H—N%\/R(CDCIB) bpm14>r€|+ssi 1.7-1.9 (1H,
m, 2.1-2.3 (1H, n), 3.1-34(3H ,3739(1H

N.o.
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H’F_CDI—‘HH'
g
D~
-l - -

T
3

-Cl -H-H-OCH; -H

-Cl -H -H -OC;Hs-H

-Cl -H-H-SCH; -H

-CH3-H -H -H -NO,

-CHz-H -H -H -CN

Gy Jo '8(86 )éogg

H N
2.3
4.5
7.3
)

c3H\q 56
134 - | 7k)
BEAN 1. 43 -H9HH-

-H-H

ggﬂ%%%ﬁ% §7(1R4|:1 l(;b-2|—13(1H m),

R8 Rl RO GiF (6H.G) f3.10-32B(3H0mE:
R5 R6 R7 428-4338 (NNWRn)\N6.41 (Tl-Bfat J=H34I§1Hz) 6.57-

RaNMR.

1*1 H;%
(1H, 37 é??fg;%

9-3.77 (1H, m),

%&64’8 (Z(HBHI) %§4 -6.94 (3H, m).

09-2.17 (1H, m),
%sgw m_) 4.45-4.53 (1H,
H H, ddd, J=2.8, 4.2,

87tb( m’)"?“ Iled J=7.9Hz).

R (CDG3y 16ﬂon6 1H, ;

1.43 (9H, s), 1.78-1.90 (1H, m), 209-2 23 (1H, m),
3.12-3.34 (3H, m), 3.65-3.80 (1H, m), 4.40-4.52 (1H,
m), 6.64 (2H, d, J=8.8Hz), 7.02 (1H, ddd, J=2.7, 4.1,
8.6Hz), 7.15-7.25 (2H, m), 7.42 (2H, d, J=7.7Hz).
'H-NMR (CDCl;) dppm

1.43 (9H, s), 1.82-1.90 (1H, m), 2.04-2.18 (1H, m),
3.15-3.32 (3H, m), 3.65-3.80 (1H, m), 3.76 (3H, s),
4.33-4.43 (1H, m), 6.35 (1H, t, J=2.3Hz), 6.59 (1H,
dd, J=1.8, 8.2Hz), 6.74-6.79 (1H, m), 6.95 (1H, dd,
J=2.7, 6.4Hz), 7.02-7.10 (1H, m), 7.15-7.22 (1H, m).
"H-NMR (CDCl;) Sppm

1.38 (3H, t, J=7.0Hz), 1.43 (9H, s), 1.80-1.90 (1H,
m), 2.03-2.18 (1H, m), 3.16-3.32 (3H, m), 3.60-3.69
(1H, m), 3.96 (2H, q, J=7.0), 4.31-4.41 (1H, m), 6.37
(1H, t, J=2.2Hz), 6.41 (1H, dd, J=1.58, 8.0Hz), 6.59
(1H, d, J=8.1Hz), 6.75 (1H, ddd, J=2.9, 3.9, 8.8Hz),
6.93 (1H, dd, J=2.8, 6.4Hz), 7.00-7.08 (1H, m), 7.14-
7.25 (1H, m).

'H-NMR (CDCl;) 8ppm

1.43 (9H, s), 1.78-1.92 (1H, m), 2.04-2.20 (1H, m),
2.44 (3H, s), 3.11-3.33 (3H, m), 3.60-3.80 (1H, m),
4.31-4.45 (1H, m), .57 (1H, ddd, J=0.8, 2.3, 8.1Hz),
6.70 (1H, t, 1.9Hz), 6.76 (1H, ddd, J=2.8, 4.0,
8.9Hz), 6.90-6.96 (2H, m), 7.03-7.11 (1H, m), 7.16-
7.23 (1H, m).

'H-NMR (CDCls) dppm

1.43 (9H, s), 1.80-1.90 (1H, m), 2.01-2.20 (1H, m),
2.31 (3H, s), 3.18-3.38 (3H, m), 3.70-3.88 (1H, m),
4,50-4.59 (1H, m), 6.50 (2H, d, J=9.5Hz), 6.85-6.97
(2H, m), 7.07-7.15 (1H, m), 8.03 (2H, d, J=7.9Hz).
H-NMR (CDCls) Bppm

1.43 (9H, s), 1.81-1.93 (1H, m), 2.08-2.20 (1H, m),
2.35 (3H, s), 3.18-3.30 (3H, m), 3.65-3.78 (1H, m),
4.45-4.55 (1H, m), 6.50 (2H, d, J=9.5Hz), 6.83-6.99
(2H, m), 7.03-7.15 (1H, m), 7.32-7.43 (2H, m).




3.1-3.4 (3H, m, 3.7-3.9 (1H, m, 4.4-4.5 (1H m,
6.47 (1 H d, J =8.1Hz), 6.54 (1 H d, J = 11.2
wo2006/171228 7.4 (3H, m), 8.30 (1 H, s), 8.45 (1 PCT/IE)06/309988
135 -H-Cl -C -H-H-H-H-H-H"'HNW (CDCl3) bppm
1.43 (9H, s), 1.8-1.9 (1H _g). 2.1-2.3 (1H, m,

3.1-3.4 (3H, m, 3.7-3.9 (1H m, 4.4-4.5 (1H, m,

6.63 (1H, d, J = 8.7 Hz) 17610 o 1H, s), 7.2- 7.4 (3H,

m, 827(1H s), 8.41 (1 H s) 136 -H-CF3 -F -H -H

-H-H-H-H'"HNW (CDCl3) bppm 1.43 (9H, s),
1.74-1.94 (1 H m, 2.06-R428 (1 H pmg, 3.12-3.38

(3H, m, 3.65-3.82 (1R _R8. 38104 86 g H m,
7.01-7.25 (5H, m, 8.16 s), 1H d
J=4.5Hz). 137 -H -H - Ro“R¥ 3 H NVR

—~

(CDOI 3) bppm 1.43 (9H, s)R11.75-1.97 fgl H, ),
2.03-2.23 (1 H m, 3.11-3.2¢°%3H, m 363379(1H
m, 4.38- 4.50 (1 H n), 6.83'6N92 (1, m), 7.01-7.12

(5H, n), 8.01-8.10 (2H, m). 5 W @121
PCT/ JP2006/ 309988 -93 Table 150R4 R7cHR3 N R2 |
R5NR6I f R8 Rl R9 NGB ---O+ OB O CH3 Ref. Ex.

Ll 1l

38—ttt

No. -H-H-H.- H-NI\/R(CDCIS) bppm 1. 42 (9H, s) 177192

102 W1 F i $H 6000 7H1H, i H Q'I!NMR}CB D]

3.68-3.89 (1 H n), 4.41- 4 61, g%( ' Q)Z @@3%0-3 18 (1H, m),
(2H, n), 7.08-7.15 (2H . §1 ’56 @ﬁﬁ m>e5<§ T
8 12-8.22 (1 H m 139 H C|6 &6:7 ?H‘(ljl’_t;]é%)?(-]-BH ), 6.93-7.01 (1H,
p 43 ( % 1
103 54? ! 'ﬁ?dn mC]H’s 1235}'3 %Og( P z) g% Bds) ﬂéé"rw (2H,
4. 41 4.61 (1H m, 32- 6( (1R) g > m), 2.51-2.65
235 (3H m), 362382 (1H, m), 4.31-

n),
.18-7. 32
(1H M, 7.18 55-6.59 (1H, m), 6.76 (1H. dd.

6.3Hz), 6.86 (2H d, J=8.2Hz), 6.97
1Hz), 7.11-7.19 (2H m)
(C CI) Sppm
) 1
1H

-
\l

ng
A
3:
w

010

3_\
\_/_\

N
I"-h
T

N
QO/\
II?JLN T

Il
og
RYex

104 -H-H-F-Cl -H-H-H -C(CH3)s -H-H

g
i

(9H s), 1.78-1.89 (1H,
1-3.34 (3H, m),36238

5( )65966 (1H, ),67

ith dd at 56. 1, J=2.8Hz and 6.3Hz),

.9Hz), 7.29-7 8(2H m)

H NMR (CDCIS) Bppm

43 (9H, s), 1.79- (1H

.51 (3H, s), 3.13

5-6 69 (1H, m)

=8.8Hz), 7.21-7.2

-NMR (CDCI3)

43 (9H, s), 1.80-1.91 (1H,

.01 (3H, s), 3.16-3.40 (3H,

49-4.61 (1H, m), 6.6

dd, J=2.6Hz, 4.1Hz a

7.19-7.23 (1H m), 7.2

m)

1

1.

QJAOO
°°Ero
L:azéz
f=N
CDQDO

105 -H-H-F-CI -H-H-H -SCH; H-H

M_\ —*C_B .[:.[\)_\

m), 2.
4 (3H, m), 3.
68 0-6.86 6 (3H, m
27 (2H,m)

5p

03-
63-

e
Iooo)
\_,C\,w

106 -H-H-F-CI -H-H-H -SO,CH; -H-H

Q. how=

6. 2 (2
z and
7.24-7.
107 -H-H-H -SCH3-H -H -H -F -H-H "H-NMR (CDCl3) 8pp
3 (9H, s), 1.78-1.91
2.40 (3H, s), 3.11-3.30
4.35-4.50 (1H, m), 645(
g1H, brs), 6.75 (1H, d, J=7.
H-NMR (CDCl,) 6ppm
43 (9H, s), 1.78-1.9
‘219 3

(3H, s), 3.14-3.
5-4.55 (1H, m), 6.75-6
, 7.0)3-7.28 (@2H, m), 7.4
m
MR (CDCl;) 8ppm
9H, s), 1.78-
3
3
1

o

108 -H-H-H-NO, -H-H-CH; -F -H -H

1
EEQNE,
I;:v
s
33

PR W=

109 -H-H-F -CH; -H-H-OCH; -H -H-H

NN

( 1.90
(3H. s), 3.13-3.30
(H,s),439-452
(1H, m), 6:
06 (1

-7.

OO WN =
©ON
M




(2H, mwth dd at 67.21, J=2.5Hz and J=6.6Hz), 8.12-

8.31 (2H, n) 140 -H-C -F -H-H-H -H-CH3 -H ' H NW\R
w@ a@oeh3iz1bppm 1.43 (9H, s), 1.8-2.0 (1 H n), PCLIR20@/309988
(LH n, 2.40 (3H s), 3.1-3.4 (3H n), 3.7-3.9 (1H

m, 4.4-4.6 (1H, n), 6.1-6g8-(2H, m, 6.9-7.1 (1H,
m, 7.1-7.3 (2H, m, 8.12 (1 H d, J =5.0 HZ) 5 WO
2006/ 121218 PCT/ JP2006/ 309988 1694 Table 16 R4 R3 R5
RRN,R6 R CHs -O+CH3 0 CH3 Ref. Ex. RL R2 R3 R4
RS R6 NVR No. 141 -H -H -F -H - HH-NI\/R(CDCI)bppm
0.80-1.36 (6H, m, 144(%Hs) -1.99 (6H, m,
2.75- 2.93 (1 H m), . 3153.31(1
H m, 3.33- 368(2H3 *?én),HFH
6.86-6.98 (2H, m, “H

“H ' H NMR (CDCI 3) bpp%él U 61R7%. 81 (3H, m

S
1.89-2.01 (1H, m, 2.95- B170 £ H, n)RSS 88401(
n, 6.88-7.10 (4H m 143 -H -F -CICH,H ' H- NMR
(CDCI 3) bppm 1.19-1.74 (18H mWwt§H CH
61.46),1.89-2.02 (1H, m, 2.9748.63 (5H°m,
3.71-3.91 (1H, m, 6.89-7.07 (2H, m, 7310 (1 H, d,
1=6 4Hz) 144 -H -H -FE -H -H H NVR (CDCI 3) bppm 1.4

1H

3

Ref. Exaﬂ@ﬁm%‘} RORARY 0?8(1H ul RQRGM\WI& (1H, m, 3.1-3.4
8-7 0. (2H m 6.4 (3H 5m)(2H, nj

6. 6

”0 BN -Heh, 8li 7m 144# WWCCFD% SoRP H- NVR
(CDCI 3) bppm 1.44 (9H, s), 1. - -7- 2(H 2
(1Hn)3134(3Hn)3§’n ELH
(1LH m, 6.00 (2H s), O (% '

H d J=6.2 H), 6.7-7.0 (2khy (1H”J_%|

111 -H-HNWRC{ CDEI-B)-Hbppm O -H-H HNMR(CDCIa) Sppm

1.43 (9H, s), 1.59-1.75 (3H, m), 1
070 1.95-2.15 (2H, m), 3.11-3.32 (3H,

~

3-2.23 (1H, m),
4 31-4.50 (1H,
), 6.61-6.66
7Hz 6.75-6.85

97]'3‘9 (2H m)

.79-1.92 (3H, m),

m), 3.58-3.79 (2H,

m), 3.89-3.99 (1H, m), 4.30-4.43 (1H, m), 5.30 (1H,
s), 6.43-6.44 (1H, m), 6.62-6.67 (1H, m), 6.85-6.97

(3H, m), 7.02-7.10 (2H, m)
112 -H-H-F-CF; -H-H-Cl -F -H-H H-NMR (CDCl;) ppm

1.43(9H,s), 1.76-1.91(1H,m), 2.03-2.09(1H,m), 3.11-
3.37(3H,m), 3.61-3.79(1H,m), 4.32-4.45(1H,m),

6.73-6.79(1H,m), 6.93-6.98(2H,m
7.05-7.16(2H,m)

), 7.01-7.04(1H,m),




1.43 (9H, s), 1.8-1.9 (1H, m, 2.0-2.2 (1H m,
3.1-3.4 (3H mM, 3.6-3.8 (1 H mM, 4.3-4.5 (1 H m,
we208/1t2 s), 6.27 (1 H d, J = 12.6 Hz), 6.BJI/§P064/309988
d J =85H), 6.4- 6.5 (1 H m, 6.5-6.7 (2H, m,
6.8-6.9 (1 H m, 7.0-7.2 _d47 -H-H-F -Cl -H ~HNW\R
(CDCl 3) bppm O') 1.43 (9H, s?l 1.78-1.90 (1 H, m,
2.04-2.16 (3H, m, 2.79-7829P1 (4H, m, 3.13-3.32
(3H, n), 3.61-3.80 (1H, m), 4.27- 4.45 (1 H, m,
6.50-6.57 (1 H n), 6.61- g.79(2H, 6.83 ",6 cl H,
s), 688702(1H n% 74 3. .22 (1 59 148 -H -H
-F -Cl -H HNWR (CDCl 53 .45 ( , 1.7-1.9 (1
H n, 2.0-2.2 (1 H, %E .4 , 3.6-3.8 (1
H n, 4.27 (4H, s), 3-4.5 4-6.6 (3H
dd, J =

&

m, 6.68 (1 H d J =6 2Rl), A %H,' . 9.1

L3 = 9.1 H), 6.970(1H 149cHH-H-H-H-H

"CO " H- NVR (CDCl 3) bppm : 1.41 C%.S-Z.O(lH, n
150 - H

3H, 7m8(j| Hdd, J =7, 7H), @2-7. 5 -H
CH LY - 4 5Hz
Rer\flExFF &26%&1R”9F651R, ﬁr?) Rﬁ.o@é‘é\m H m), 3.05-3.4
o (1|—| m
H 7
113 ﬁ Sh‘(zﬁ d' 3= ’é'sz* 6 %% 6] %(m"n) S \3}&,_221 (H, m),
(1H,d, J=7Hz), 7. 35- 7. 6(3H, m (mﬁ ,83M R, -dd W37 .2Hz and
2006/ 121218 PCT/ JP2006/ 309988 1ogﬂzyra 2@ 4911H,m4;,5913(1|u d, J=6.0Hz),
RS R2 ,R6 N Rl N CHa O+CH36 %% 29¢3H ), 7-31-7.52
B3 R4 5 RS NVRNO. 4y 157 -H AHE
14 oo 3) bppm: 1.407 (9H, '), 11745; A} (113‘& ¢1H, m), 2.09-2.38 (1H, m),
2.0-2.25 (1H, m, 3.1- 3.4 ( 3H12F@49(3H65)379-3()851(w rm), 4.40-4.60
) 445465(1H n) ( 64-661(2Hm 6.68 7(H )
! , 71_.2' 827(1H s), 8.36-8.44(1H, m)
115 . 6g( 2H, dyd= ﬁHZ-)'I 6. £ 6. 83(2Hymy 6ppm
J=2,8,5Hz), 7. 1- 7. 25( 2H, m),7 34(1145(%, 21%)1 89 (1H5M), .02-2.25 (1H, m),
H dd, J = 3.5, 85Hz ), 7.65 (3.0¢ g, i), 3.84 (1H, dd, J=7.1Hz and
108Hz) 530549 (1H, m), 602 (1H, d, J=8.6Hz),
615H8-6)72 (1H, m), 7.02-7.39 (4H, m), 8.16-8.28
,m
16 H H -H H -H CHy -H -H -H gH -NMR (CDCl;) dppm
143(9H s), 1.68-1.89 (1H, m), 2.00-2.20 (1H, m),
2.43 (3H, d, J=4.6Hz), 3.09-3.30 (3H, m), 3.72-
3.95 (1H, m), 5.39-5.58 (1H, m), 5.74 (1H, d,
J=8.5Hz), 6.33-6.53 (1H, m), 7.05-7.20 (3H, m),
729-7 50 31H, m)
17 H H -H -H -H H -CH; -H -H 'H-NMR (CDCl) &ppm
1.42 (9H, s), 1.68-1.85 (1H, m), 1.95-2.20 (4H, m
with s at 52.17), 3.03-3.31 (3H, ),3 75-3.88 (1H,
m), 5.24-5.47 (1H, m), 5.92 (1H, d, J=8.6Hz),
7.07 (1H, d, J=8.6Hz), 7.11-7.19 (2H, m), 7.29-7.31
(3H, m), 8.00 (1H, d, J=5.2Hz)
{48 ‘H -H H -H -H -H -H -CH; -H 'H-NMR (CDCl;) oppm
142 (9H,<), 1.65-1.87 (1H, m), 1.95-2.12 (11, m)
2.1 (3H, s), 3.05-3.31 (3H, m), 3.78-3.88 (1H, m),
5.21-5.45 (1H, m), 5.92 (1H, d, J=8.6Hz), 7.07 (1H,
d, =8.6Hz), 7.10-7.20 (2H, m), 7.28-7.31 (3H, m),
7.96-8.05 (1H,m)
{19 H €l -F -H -H -H CHs -H -H 'H-NMR (CDCly) Sppm
1.43 (9H, s), 16 1.71 (1H, m), 1.90-2.10 (1H, m),
219 (3 H, s), 3.01-3.36 (3H, m), 3.76-3.86 (1H, m),
5.19-5.36 (1H, ), 96 (1H, d, J=8.6Hz), 7.01-
7.06(1H, m), 7.07-7.17 (2H, m), 7.18-7.26 (2H,
m), 8.01 (1H, d, J=12.5Hz)
120 H € F -H -H H -H -CHs -H 1H-NMR CDCl;) Bppm
43 (9H, s), 1.68-1.81 (1H, m), 2.02-2.20 (4H, m
W|thsat62 12), 3.04-3.32 (3H, my), 3.78-3.84 (1H,
m), 5.29-5.42 (1H, m), 5.8 (1H,s),640—653(1H
m), 7.02-7.10 (1H, m), 7.11-7.25 (2H, m), 8.05 (1H,
dd, J=5.0Hz and 12.2Hz)




152 -H-H-F -Cl -HO 'HNWR (CDCl3) bppm 1.40 (9H,
s), 1.7-1.9 (1 H m, 2.1-2.3 (1 H m, 3.1-3.4 (3H,
worpgo632818.9 (1 H m, 4.3-4.5 (1 H m, 6.4- 6PEI/§PR064/309988
m, 6.64 (1 H . 6( d, J =7.4 H), 6.8-7.1
(2H, ) (1 H dd, J =8.9 Hz, J
= 9.0 Hz) -H-H-F -O -HS'HNW
( CDCI 14.9 (1H, m, 2.1-2.3
(1H, 3. 1H, m, 4.3-4.5 (1
H m ( d, J = 6.2 Hz),
6.9-7. ReA-7.6 (2H, m,
7.8-7. , H Pk N¥R (CDCl 3) bppm
1. . s), 2022(1 m,3.1- S
3.4(3 , 3. 65 )R8 6. 82 ( 2H,
dd, J , 8.5 Ire 2,
8.5Hz), 7. 15-7. 3(3H, ) , 736(IH =5. 5Hz) | 7. 47
$1H, d, J=2Hz), 7. 73(1H, dd, J=2. 5, Hz) .CH,155 -H -H -H -H
-H H- NMR (CDCl 3) bppm : 141(9H>,—§)—)6CHs 75-1.95 (1
H m)

, 2.0-2.25 (1 H m),

Ref. Ex. R )

No. H 9 ' . n)’

121 - CII-WWWW H =
“H -“H S H NVR (CDCi 3) bppm : 1.440(8ih <5 )1, 68115625??@ @Y, 2do-2.19 (1A,
m, 2.0-2.25 ( IH 1), 3.1- 3.4nf), 8b-289 |3H, &), B:R-931 (3L, m), 3.74-
H, m), 4.45-4. 65 ( I H, n), 6. B®B4 (1H, m), 5.32-5.51 (1H, m), 5.70-5.81 (1H,
(2H, d, J=8Hz) , 6. 89( 1H, dd, J7. 5, 7. 54z§.466.6B(1H, m), 7.04 (1H, ddd,
(1H, dd, J=2. 5, 8, 5Hz), 7. 15- 7. 3( 3HJﬁ36ﬁza3H25nd87Hz) 710-730(3H m)

122 -BH-A) , 7F82thHd;th=3. 5018 B HZ H
H NMR (CDCl 3) bppm: 1.41 (9 143 ;@0 2.01-2.22 (1H,
2.0-2.25 (I H m, S 3.15- ,27 =70
1H m), 4.35-4.55 ( 1 H, _
m, 6.55-6. 7(1H, n) , 6. 82( 1H, dd, J= ?’,2% 3@;30“5 %?11%426 42,85, 729

123 2HCEM £ 7480 WH. oy = 5y SHAMR (CBCL Gah
J=5.5Hz), 7. 48(1 H,d, J=2Hz), 7. 76(I1H.3Q9Hs)1 1)79(5va 2.02-2.26 (1H,
2006/ 121218 PCT/ JP2006/ 309988  1953.0RBEE (38 m) RA4RBH RE, J=7.0Hz,
R2 N--R6 11.0Hz), 5.30-5.41 (1H, m), 5.97 (1H, d,

J=8.5Hz), 6.62-6.73 (1H, m), 7.26-7.47 (4H, m),
8.18-8.26 (1H, m).
124 H CH; -F -H -H -H  -Cl -H -H 'H-NMR (CDCl) &ppm

1.43 (9H, s), 1.68-1.82 (1H, m), 2.00-2.19 (1H,
m), 2.29 (3H, s), 3.10-3.29 (3H, m), 3.79 (1H, dd,
J=7.1, 10.8Hz), 5.15-5.32 (1H, m), 5.93 (1H, d,
J=9.1Hz), 6.90-6.99 (2H, m), 7.01-7.21 (2H, m),
8.11-8.12 (1H, m).

125. -H -H F -H -H -H Cl -H -H 'H-NMR (CDCl;) 8ppm
1.42 (9H, s), 1.73-1.82 (1H, m), 2.00-2.17 (1H,
m), 3.06-3.29 (3H, m), 3.79 (1H, dd, J=7.1,
10.8Hz), 5.15-5.32 (1H, m), 5.92 (1H, d,
J=9.0Hz), 7.07-7.27 (5H, m), 8.12 (1H, d, J=4.7).

126 -H CI -F -H -H -H -H -CF; -H 'H-NMR (CDCl;) 8ppm
1.43 (9H, s), 1.7-1.9 (1H, m), 2.0-2.2 (1H, m),
3.0-3.4 (3H, m), 3.7-3.9 (1H, m), 5.2-5.4 (1H, m),
6.15 (1H, s), 6.82 (1H, d, J = 5.0 Hz), 7.0-7.1 (1H,
m), 7.2-7.4 (2H, m), 8.3-8.4 (1H, m)

127 -H €I -F -H -H -OCH; -H -H -H 'H-NMR (CDCl) &ppm
1.43 (9H, s), 1.7-1.9 (1H, m), 2.0-2.2 (1H, m),
3.1-3.4 (3H, m), 3.7-3.9 (1H, m), 3.90 (3H, s),
5.1-5.3 (1H, m), 5.51 (1H, d, J = 8.1 Hz), 6.09
(1H, d, J = 8.3 Hz), 7.0-7.1 (1H, m), 7.2-7.4 (3H,
m)




Rl CN) CH3 ~C+CH3 0 CH3 Ref. Ex. Rl R2 R3 R4 R5 R6
NVR No. 158 -H-H-F -Cl -H O H NWR (CDCI 3) 8ppm :

WO k621218 (OH, s ), 1.68 (9H, s ), 1.7-1.95 ( HCHPA09309988

2.0-2.2 "tBu
(1H m,3.1-3.3(3H M, 3. 65-399(1H M ,4.4-4.6

(I H, nb6. 26( 1H, d, J=4Hz), 6. 35- 6. 45( 1H, rr) :

6. 60( 1H, dd, J=3, 6Hz), 6. 8- 6385&!1 Hym) , 6. 99( 1H,
d,J7.5Hz),7.25-7.4(1H, m, 7.53 (1 H br ), 8.15 i
1H d, J = 8.5Hz). 159 -H-H-F -C -H H NWR (CDCl 3)
8ppm: 1.41 (9H,s), 1.63(@¥4s), 1.8-2.0 ( 1 H m),
2.0-2.25 (1H mM,3.15K3. 4 SHR@ R’é 6&3,;8,5(1H, m, 4. 35-
But-p p (1 dd, HJ m 2, 6|9\ O(H m),(7.1
H m), 6.86 45 7.55 Ro 65(1 H m,
7.86 (1 Hbr). 160 -H -H gk

" H NMVR
(CDCl 3) 8ppm : 6
1.17(18H.d, J=7.5Hz), 1. 40(9H, s g gg,J H3C sl
rr% 5.

CH3 = 7.5, 7.5Hz), 1.75-1.95 ( 7 2.0-2.25 ( 1
H m), N CH3 3.05-3.35 ( 3H, 395(1H

m
Ref. Ex. A1 RR &- p@gbR,gJ.Ry R6 CRp T WR‘« 6 6—F5

No.

1

I

Cm) 6.8-6°95 (14

128

129

130

131

132

O

333 ZEA
SJI

I
\I-PIJ_ET]_CDOUOO-P‘_

3444I-LHT) B2 THg, JFSFaNmRD Jacw' 5t

( s), 1.18)2.0 6PPM (14sloms) 1270k (3H(r%la) b|08-229(1H m),
(3H m, 3.7- 3 9 GH213.41MBH, ), 4:64-3@5(1H, h), 4.38-4.51

1 H, n) 7. . 2 (112 1), 6‘@36?1 @HT m§, 7(0bH;, 23 (4H, m with

8. 2 ) dd 8t &7104¢ 1=2AFHzsgnd UER4HZ) 8.14(1H, s),

9H§S 8@5 1H} d]J=g.4Hz] 1 H m ,

2

-5.0

.5

|-|Z)

)

H

1.

N
@

-C

w

(
(
(1

LR NN Y-

(0@% 30pp
H 22(1H, m),
1@%% ’?6’,37 8 (1H, m), 4.3-
9 15_3‘8 HZH m)
Ej'bp ”in(
m fl‘.t 1 196 1H 201-229 (1H, m),
3.

ﬁ ( 6 38 (H'm)437—456
Hm). 2715(1H m),

(
FﬁCI H
Hz) ,
3.05-3.35 ( 3H m). 3.6
4.75(1H,m, 6.25-6. 4(1H, m, 9 (

-§Hzg, 6.-75-74. Qg HHm)ob H4 2 (

7.5. 7.5Hz), 8.05- 25(2H m)»43§9|-9 711|'b(1 m7]2-o-22(1H m), 3.1-
3.4 (3H, m)3638 1H, m), 3.96 (3H, s), 4.3-4.5
(1H, m)650(1HdJ 9.0 Hz), 6.67 (1H, d, J =

6.0 Hz), 6.78 (1H, d, J = 8.8 Hz), 6.9-7.0 (1H, m),
7.26 (1H, d, J = 8.8 Hz), 7.92 (1H, s)

)
. 8-
. 0-
!
5

IE-N @vsﬂIHHIVE*

H ¢l .-H -H -H -H -H -H -H 'H-NMR (CDCls) 8ppm

1.41 (9H, s), 1.7-1.9 (1H, m), 2.1-2.3 (1H, m), 3.1-
3.4 (3H, m), 3.7-3.9 (1H, m), 4.4-4.6 (1H, m), 6.71
(1H, d, J =6.9 Hz), 6.83 (1H, s), 7.03 (1H, dd, J =
6.9 Hz, J = 7.8 Hz), 7.1-7.3 (2H, m), 8.24 (1H, s),
8.36 (1H, s)




.5Hz ). 164 -H-H-H -H -H N HNWR (CDCl 3) 8ppm: 1.39
(94 d, J =6Hz ), 1.65-1.85 ( 1 H m), 1.95-2.25

W@ 24531288 05- 3. 35(3H, m), 3. 7-3. 95(1 H, m, 4. 6- 4. 8PCT/JP2006/309988

(IH m, 6. 54(2H,d,J=8HZ),6.65-6.8(1Hg), 7.05-7.2 (

2H, m), 7.3-7.45(2H, ), Z977 (1 H,dd,J=
7.5,7.5Hz),8.1-8.25(2H,m, 8.93(1 H d, J=3.5Hz). 165
“H-H-F-C -HN"'HNVWR4EDS 8) 8ppm 1.40 (9H, s),
1.7-1.9 (1 H, ), 2.0-2.3 (1 H m), 3.1-3.4 (3H, m,
3.7-3.9 (1 H n, 4.5-4.8 (1 H n), 6.3-6.5 (1 H, ,
6.5-6.7 (L H n), 6.8-7.0g41 H m, 7.5-7.8 (3H, m
8.08 (1 H, d, J = 6.7gkz) 8R§7R@;1 N, &), 9.28 (1 H,
s) WD 2006/ 121218 PCT/J @ 6/ 309986 ¥ 97 Table 19 R4
RBRS R2): -R6 N RIRS S rg0 CH3 Ref.
Ex.R1R2R3R4R5R6N : 166 -H-HH-H
H NVR (CDCI 3) bppm 1 (H@l 2.0 (1 H m, N\
/| 2.1-2.4 (1'H n), 3.1-3.4 ( g 7-3.9 (1 H m,
5.3-5.5 (1 H m, 7071(1 2-7.4 (3H m,
7.45 (1 H d, J S:77Hz) - 3(3, M. 7.61(1
Ref. ExH, RWOR2J R39R%4 RE- RO R7 O 58"\49 ﬁfﬁ —H ==t
No. ' H NMR (CDClg) E% m 1.44 (9H, s),Ml 8-2.0 (1H m, N\
133 [ H 2.F2. 4-H I.HH -H) H 3H2- 373 (3 'HMR Cscf')aﬁap H—ms
5.2-5.4 (1H, , 7.0-7.4 (4H m.43 (o %ﬂéﬂz 1HJm)'21-23(1H m),
8.6 Hz), 7.50 S (I H d, J = 7.318@)3H/nh236B.8H1Hdds), 4445 (1H
J =8.2 H, J=28.6H) 168 -H mi6667GHH; hh)lel-ml\ﬁ(m m), 7.0-7.3
( %) bppm N Ove 1.43 (9H, s gsm 18)216((H.dl—u B)6,Hz), 8.25 (1H, s)
134 2.0%12'.4 (f[')H,H mi 4 2.5 H~s (C@CIQ@p 1BH, sg
3.8-4.0 (1 H m, 5.2-5.4 (1 H, 89215(1 HﬂHdrﬂ 2. £2.3 (1H, m),
8.6 Hz), 7.03 (1 H s), 7.1-7.3 ;739(1)%4“2%‘1%(?
7.39(1H, d, J=8. 6Hz), 7. 52 (1H, ,J= L
-H-I(-I-F 2 -HN)'H- R (000 3 b 74 319 OB, s), 8.45 (1H,
135 -H CI -Cl -H -H -H -H -H -H 1H NMR(CDCI3)6ppm
143 (9H, ), 1.8-1.9 (1H, m), 2.12.3 (1H, m),
3.1-3.4 (3H, m), 3.7-3.9 (1H, m), 4.4-4.5 (1H,
m), 6.63 (1H, d, J = 8.7 Hz), 6.90 (1H, s), 7.2-
7.4 (3H, m), 8.27 (1H, s), 8.41 (1H, s)
13 -H CF; F -H -H -H -H -H -H 'H-NMR (CDCl;) 3ppm
1.43 (9H, s), 1.74-1.94 (1H, m), 2.06-2.28 (1H,
m), 3.12-3.38 (3H, m), 3.65-3.82 (1H, m), 4.38-
4.56 (1H, m), 7.01-7.25 (5H, m), 8.16 (1H, s),
8.28 (1H, d, J=4.5Hz).
137 H -H F H H -H-H H -H 'HNMR(CDCL) &ppm

1.43 (9H, s), 1.79-1.97 (1H, m), 2.03-2.23 (1H,

m), 3.11-3.29 (3H, m), 3.63-3.79 (1H, m), 4.38-
4.50 (1H, m), 6.83-6.92 (1H, m), 7.01-7.12 (5H,
m), 8.01-8.10 (2H, m).




1.44 (9H, s), 1.9-2.1 ( 2.3 (1 H m,
3.2-3.4 (3H, m, 3.7-3 4.6-4.8 (1 H m,
W@2006/1¢21H, d, J s / = 7.2 (2H, PGT/IPR20@E309988
(1H d J=6.4H), 7. J =5.6 Hz), 7.45
(1 H, d, J =56 Hz), 8. 5.6 Hz) 170
-H-H-H-F -H 1H NWR ( 1.43 (9H, s),
1.82-2.00 (1 H m, 2.03 n, 3.10- 3.39
(3H, m, 4.32-4.50 (1 H dt, J=2.3Hz
and 12. 2Hz), 6.41-6. 57 dd, J=1.4Hz
and J=5.1 Ft) 6.96 (1 d J=3.1 Hz)
7.06-7.18(1 H m.. 1%k H C CH3 ' H NWR
(CDCl 3) bppm3YCH11 ANHz), 1.43 (9H,

s), 1.77-2.21 (2H, m g :
3.59-3.82 (1 H, m), 4 26- 1 H mg C ~ CH3
5.97-6.02 (1 H m, 6.43-6.58 m, 6.62-6.70 (1 H,
M, 3 CHB 6.76 (1 H s), 6.83-895 (GHH, m) WO

2006/ 121218 PCT/ JP2006/ 309988 -%Oréb% 20 R4 R3 RS
R2 /R6 N R CN) CHs -O--CH3 @CI—BCsRef Ex. Rl R

No. Oll(lH n)

D

135 P OB B LT NG 4}5&5"F~|UWNMRU( Sppm

3.12-3.38(3H m, 3.69-3.85(1kiapoH, sﬁ@'% 1%9299A In)04.64-2.27 (1H, m),
Hm, 6.85(1 Hbrs), 7. 11(1bl1d133$=<2-|51h123885@@hH m) 441—461 (1H,
7.37(1H,d, J=2.5Hz), 7.51- 7. bw(6l32-6.40 (2K/), 7H08-7H 5-(BH -6, 7.38-7.54
“H N ' HNVR (CDCI 3) 8ppm | | ~(3H, 48, § BH.23)1H, t) 81- 2. 00
H1KCl nf, B 16l 2H0-H 144 mH  3H-NMR (D1 100pBH, :
3.68-3.88 (1 H m, 4.99-5. 134 19FHS> r‘r)73 16954 1H, )1297-2@7(1H m),

J=3.5Hz), 7.12-7.31 (3H 1) @? (f\} 365383 15;111441-461 (1H
- YR 6 H,m), 7.18-7.32
gnd J=2.5Hz) 174 -H -H -d H mWIhdd at% (g&jg%l nd J=6.6Hz), 8.12-
ppm 8.31 (2H, m)

140 -H Cl -F -H -H -H -H -CH; -H 'H-NMR (CDCl;) &ppm
1.43 (9H, s), 1.8-2.0 (1H, m), 2.1-2.3 (1H, m), 2.40
(3H, s), 3.1-3.4 (3H, m), 3.7-3.9 (1H, m), 4.4-4.6 (1H,
m), 6.1-6.3 (2H, m), 6.9-7.1 (1H, m), 7.1-7.3 (2H, m),
8.12 (1H, d, J = 5.0 Hz)

139




1.43(9H,s), 1.83-2.03(1H, 2.11-2.35(1H, M, 3.18- S
3.42(3H, m, 3.73-3.87(1H, 4.97-5.09(1H m,
wG2®8(rehsl, J=3. 5Hz), 7. 14(1H, dd, J=2. 5Hz, 8. 5Hz) PCT/JP2006/309988
7.22(1H,brs), 7.39(1H,d, J=2.5Hz), 7.56(1H, brd, J=8. 5Hz)
175 -H-H-F -Cl -H N - 'HNW (CDCl 3) 8ppm CH3
1.42(9H,s), 1.80-2.03(1 H,n), 2.08-2.22(1 H m,
2.22(3H,s), 3.13-3.38(3Hpg13168-3.85(1H m,
4.98(1H,tt,J=6.5Hz, 6. 5Hz), 6.84(1H brs), 7.11-
7.23(2H,m, 7.33(1H,dd, J=2.5Hz, 6.5Hz) 176 -H -H -F -H
-H N "H NWR (CDCl 3) 8ppm 1.42(9H,s), 1.76-2.03(1H m,
2.08-2.33(1H m, 3.08- 3. 42(@H m, 3.71-3.87(1H m,
5.03-5.20(1H m, 6.47(1H =3.5Hz), 7.11-7.32(5H m
177 -H -H -F -Cl -H N ' kh-R\NG /33R68ppm) 1.43 (9H,
s), 1.80-2.00 (1 H m, 2. (1H m, 3.18- 3.42

m,
m,

(3H m, 3.63380(1 H, m), 4, .50 (1 H m, 6.95-
7.05(1 H m, 7.14-7.30 (2H m ddChy¢ 87. 17,

J=2. 6Hz and64Hz) '8.12 (2H, s), );807‘12“5(*‘le) 178 -H
-H-F-C -HN' H-NI\/R(CDCIS) 8pprﬁ|| %144(9H s),

4

Rel‘floEX . 6 62
141 -1 H —S) -H6 PO 9 ! A ; , 9.21-
8.41 (2H, m 179 -H-H - F -¢po jBﬁfﬁ"L(ﬂ)@"f N@}l @BCP%{QSH, m),275
15 3@ (1H, m), 3
5§ , 1516-6 '(2H, m), 6.98-

8ppm 1.43 (9H, s) -1.9 ,

2.53 (3H, N/NSL@ 34§§3§ 3332395% PEoSy

142 B 3u5.p ({4 Hy M7 56 (1 ‘rFllNMR(dDel )0-oppfz) , 7.0-7.1
(L H nm, 7.2-7.34H, m, 1214(911(51%1 ﬁ81(3H:n51BQHz)1 (5H, m), 2.95-
WO 2006/ 121218 Egﬁﬁpzoocsl 39904, M), §B8F| (&Hom), 688-7HE (4H, m)

143 -H RE RR |-C| Rf R1 ON CHs'H-NKRHEGES) HMpeH3 Ref. Ex.
RLR2 R3 R4 R5 R6 o 1.19-1.74 (18H, m with s at 51.46), 1.89-2.02 (1H, m),
> 2.97-3.63 (5H, m), 3.71-3.91 (1H, m), 6.89-7.07 (2H,
m),7.10 (1H, d, J=6.4Hz)
144 -H -H F -H -H 'H-NMR (CDCl;) 8ppm
1.43 (9H, s), 1.8-2.0 (1H, m) 2.0-2.2 (1H, m), 3.1-3.4
(3H, m), 3.6-3.8 (1H, m), 4.2 44(1H, m), 5.95 (2H, s),
6.4-6.5 (2H, m), 6.6-6.8 (3H, m), 6.8-7.0 (2H, m)
145 -H -H F -Cl -H 'H-NMR (CDCl;) 8ppm
1.44 (9H, s), 1719(1H,m) 2. 2(1H,m) 3.1-3.4
( H,

o_O o_0O

0-2
3H, m), 3638(1H m),4 44( m), 00(2H s),
6.4-6.5 (3H, m), 6.66 (1H, d, J = 6.2 Hz), 6.7-7.0 (2H, m)
146 H -H H -F -H H-NMR (CDCl;) dppm
1.43 (9H, s), 1.8-1.9 (1H, m), 2.0-2.2 (1H, m), 3.1-3.4
(3H, m), 3.6-3.8 (1H, m), 4.3-4.5 (1H, m), 6.02 (2H, s),
6.27 (1H, d, J=126Hz) 6.37 (1H, d, J = 8.5 Hz), 6.4-
/©:> 6. ;54(1|—l), m), 6.5-6.7 (2H, m), 6.8-6.9 (1H, m), 7.0-7.2
1H, m
147 H H F -Cl H gH-NMR (CDCl;) Bppm
0™ 1.43 (9H, s), 1.78-1.90 (1H, m), 2.04-2.16 (3H, m), 2.79-
o 2.95 (4H, m), 3.13-3.32 (3H, m), 3.61-3.80 (1H, m), 4.27-
4.45 (1H, m), 6.50-6.57 (1H, m) 6.61-6.79 (2H, m), 6.83
(1H, 5), 6.88-7.02 (1H, m), 7.13-7.22 (1H, m).
148 H -H -F -Cl H H-NMR (CDCl;) ppm
1.45 (9H, s), 1.7-1.9 (1H, ) 2.2 (1H, m), 3.1-3.4
(3H, m), 3.6-3.8 (1H, m), 4 7( H, s), 4.3-4.5 (1H, m),
6.4-6.6 (3H, m), 6.68 (1H, d, J = 6.2 Hz), 6.84 (1H, dd, J
= 9.1 Hz, J = 9.1 Hz), 6.9:7.0 (1H, m)
149 -H -H -H -H -H 'H-NMR (CDCl;) 8ppm :
1.41(9H, s), 1.8-2.0 (1H, m), 2.05-2.3 (1H, m ), 3.1-
3.4 (3H, m), 3.7-3.95(1H, m ), 4.5-4.7 (1H, m ), 6.85-
7.0 (3H, m), 7.08 (1H, dd, J =7, 7THz ), 7.2-7.5 ( 5H,
m), 7.6-7.8 ( 3H, m ).
150 -H -H -H -H -H 'H-NMR (CDCl;) 3ppm
1.40 ( 9H, d, J = 4.5Hz ), 1.65-1.9 ( 1H, m ), 2.0-2.25
(1H, m), 3.05-3.4 (3H, m ), 3.7-4.0 (1H, m ), 4.6-4.8
(1H, m), 6.54 (2H, d, J = 8Hz ), 6.65-6.8 ( 1H, m ), 7.0-
7.25(2H, m), 7.31 (1H, d, J = 7Hz ), 7.35-7.6 ( 3H, m ),
7.75-8.0 (3H, m). *




s),

No. 180 -H -H -F -Cl -H N H NVR (CDCl 3) bppm 1. 43

(9H, s),
W@208431249 (3H, nm), 3.71-3.89 (1 H m, 5.12-5PGRIK200d+409988

1.71-1.90 (1H, m), 2.01-2.25 (1H, m),

m, 7.05-7.13 (1 H n), 7.23-7.33(2H, m, 7.49 (1 H,

7.90 (1 Hs), 8.09 (1Hys) 181 -H -H -F -H -H

H-NI\/R(CDCIS) bppm 1. 43 (9H s), 1.69-1.87 (1 H, m,
2.00-2.21 (1 H m, N 3r95:3.84 (3H, 3), 3.71-3.87 (1

H m,

5.13-5.27 (1 H m, 7.17 (4H,

J=5. 5Hz),

7.44 (1 H, s), 7.85 (1 H s), 8.08(1H s). 182 -H

8-

pmN 1

33g5:;;e

H-F-C -HO'HNWR (CDCI@) bppm 1.40 (9H, s),
1.9 1

3. 6-

6.6
d,

.17 (1

3.0-3.4 (3H n,

(1 H m, 2.0-2R LERs M, 3. 1- NH(3H

3.8 (1 H m, 4. 243 (1 H, ,
1 H dd, J = A7+ =9

6.0 Hz), 7. H: m,

(
H, brs) 18
.44 (9H, s), 1.7

-'.\’EO’.‘*’

® o
T

Ref. Ex. R1) \R20-R3 AUE :
of Ex RIBA B R 95%8 1100

No.

3. 6- 3.

4. 9- 5.3 (2H m, 6.4-6.
. Z-
2

151

152

153

154

155

156

157

LR

A CGH3 _-HReH. BX. RL NM6 NO. THIAR @g\j %gh,uu 3 —8ppm

(1H,In 12.08.25 (1H, m ), 3.1-

147(9Hs),Hb409 5t 75-
Nz ~ 34(3Hm 36539(1H,m)445-465(1H m ),
3.2-3.4(1H ), 3. 4- 3. 6( 2H, N)6.68 @B+ 3, H56=H), BY,6M85(AHLH,)DT.00 ( 1H, dd,

)681

I H d,

1HC' H 8)78
185 0 H NMR ( CDCI

1;:% 4-6.6 (1H,
oy B § s;agé‘“?aﬂf%? i

(4H, m)

J=2,85Hz),7.1-7.25 (2H, m ), 7.34 ( 1H, d, J 2Hz ),
3HZ) 6 86(1H dd, J7—@(41"8d¢H2=)35' 8158*l27) B3 H Hrps ).

3)1H m), 3.1-3.4

J = 2.3H ), 7.31

7.67
K 1EHd -B=8cBHg) , 7. 5 14, d, J= Hr@hﬁ}ond@% om 111 RYRs( 1.7-1.9 (1H, m),
CDCI 3) 8ppm 1. 477 (YA s), 211-93 ({H, )41 m)(3H2n)156 :831H, m), 4.3-4.5
1H m, SR,
I-r(lr)'l-:l)" 6I_5|- 3H85|§|1H' m, 3.85- 4$@ﬂ1rﬁ'];7ﬁ“)73(1|'| m), 7.4-7.6 (2H, m), 7.8-7.9 (1H, m)

3. 15- m, (3:4,4n)36.662H1H, m), 6,76 (1H, d, J = 6.2 Hz), 6.9-7.1
H-NMR (CDCl;) &ppm :
1.41 (9H,s ), 1.8-2.0 (1H, m), 2.0-2.25 (1H, m ), 3.1-
3.4 (3H,m), 3.65-3.95 (1H, m ), 4.4-4.65 ( 1H, m),
6.82 (2H, dd, J =1, 8.5Hz ), 6.95 (2H, dd, J = 2,
8.5Hz ), 7.15-7.3 (3H, m ), 7.36 ( 1H, d, J = 5.5Hz ), 7.47
(1H,d, J=2Hz), 7.73 (1H, dd, J = 2.5, 8.5Hz ).

Jga
-H -H H-NMR (CDCl;) &ppm
141 (9H,s), 1.75-1.95 (1H, m ), 2.0-2.25 (1H, m ),
s 3.1-3.4 (3H,m), 3.7-3.95 (1H, m ), 4.5-4.75 (1H, m ),
— 6.59 (2H, d, J = 8Hz ), 6.7-6.8 ( 1H, m ), 7.05-7.25 ( 4H,
m), 7.3-7.5 (2H, m ), 7.86 ( 1H, d, J=8Hz).
s 'H-NMR (CDCl;) Sppm :
/@i/) 1.40 (9H, s ), 1.75-2.0 (1H, m ), 2.0-2.25 ( 1H, m ), 3.1-
3.4 (3H, m), 3.7-3.9 (1H, m), 4.45-4.65 (1H, m ), 6.76
(2H,d, J=8Hz), 6.89 (1H, dd, J = 7.5, 7.5Hz ), 6.99
(1H, dd, J=25,8,5Hz), 7.15-7.3 (3H, m ), 7.4-7.5
(2H, m), 7.82 (1H, dd, J = 3.5, 8.5Hz ).
H-NMR (CDCl;) Sppm :
/@\/\§ 1.41(9H,s), 1.75-2.0 (1H, m ), 2.0-2.25 (1H, m ),
S 3.15-3.4 (3H, m), 3.65-3.9 ( 1H, m ), 4.35-4.55 ( 1H,
m), 6.65-6.7 (1H, m ), 6.82 ( 1H, dd, J = 3, 6.5Hz ),
6.85-7.1 (2H, m), 7.30 ( 1H, d, J = 5.5Hz ), 7.41 ( 1H, d
J=565Hz),7.48 (1H,d, J=2Hz), 7.76 (1H. d, J =
9Hz ).

)




RefExQ’HFE@ R3 RORI B ( 1

4.0-4.2(1H m, 6. 75(1H, dd, J=2. 1, 8. 7THz) , 6. 9- 7. 0(2H, m),

7. 60( 1H,
WA 2006152k S),

),

m),

),

ci

1. 47 (9H, s),
2.36 ( 3H, d,

/'\w

N

3"“"

J
1.85-2.05
3.2-3.4 (I H m),
4.16 ( 1 H br),
6.96 (
(1 H d

S d,

0(1H m),

- 2.
.37(3H,s), 3. 15- 3.

8.6Hz ).

3.4-3.6 (2H, m),
6. 76

187 ' H NWMR (CDC13) 8ppm

( 1H, m), 2.15-2.35 ¥AFJP2006/309988
3.65-3.9 (2H,
1H dd, J =2.2, 8.6Hz
.26 (1 H s ), 7.59

"H NMR (CDC13) 8ppm
2.1-2.3 ( 1H, m,
.1-3.35 (I H m),

o

.2,8.6Hz),6.76(1H, d
7.49 ( 1H, d,
1.47 ( 9H, s ),

2H, ) , 3. 65- 3. 85(

). 6.85 (1 H d.

A—od—3 2-
CH3 7.03 (1

5
2;
H

158

159

160

161

162

163

164

165

!d!

E
;

mAIool—\tmoo

aT

-H 7F61Cl 1H, d, J=8) 5Hz
(9H, s), 2.04
-3.35 (1 H /M), "
), 3.8-3.95

: 2l 2
EQB‘”‘” IE

74HZ)

3H, d, 0.

lZFIH m)

J

(1H, d, J=2. 1

4 (PH.gS)y kg2 (

=

\

-Cl -H
~
™

H -H -H

H F

‘H F -Cl H

se
~

_F8ppm.yl. 47 "9H s ) - ﬂMR'(@D
.35 (1 H, \ 1.41(9H, s ), 1.63( 9Hs)18-20
- 65(3H 3. 9((l#H, M), 31634.(3(2 :H)Féseﬁs

- 7. A AH1457 1H, BOR6 5i6-d8NRH (oDGl6)
8ppm 1.47 (9H, s) “t1091 ( 1( M, dthrl)= 2, 8,504z, 639-7.

2.51
gHg‘S' 3'5 {5
(2H, ), 4. 07( 1H, bho—é\
6. 93
2006/ 121218 PCT/
ON CH ~O~f' CH3 O
H NVR (CDCl 3) bppm

47
18-2.3 4 L,H m N 3.
Hﬁ é‘5|§85( 4,
70(IHde20 6.
87Hz)86(1Hs

:c (i, 85
Fs?;é(om b

0BDC 3) 8pp
f( RS ), 1)7;1.95 (1H, m ), 2.0-2.2
I(2l3H 31)6395g9((1m m), 4.4-4.6

%g 36-6.45 (1H, m),

05 ( 1
s %6_/@153P1
pb‘n m),
m), 2.0-2.25

H,
é»b% (im), 4.35-
8(1H, m), 6.86
0K 1H|, m1x)7.45-7.55 ( 1H,
), TH5IE65 186 M), 1.864 Thinby ).

-NMR (CDCI3) dppm :
18 4@@ rip,)s; 71(3H, qq, J
é 20-2 5(1H, m),
52{

'}rﬁi 4.4-4.6 (1H,
), 6.8-6.95 ( 1H,
]152 4 58Hz).

3436(

m.), 6.99 (1H,
H, br), 8.15

9Hz

1

H-NMR (CDCls)

2
~N&
W0

In

N co
o

k=9
Ao
~dl

=

wo

.05-7.2(2H, m)
5, 7.5Hz ), 8.1-8.
H-NMR (CDCls)

140 (9H, 8), 1.7-1.9 (1H, m), 2.0-2.3 (1H, m), 3.1-3.
(3H, m), 3.7-3.9 (1H, m), 4.5-4.8 (1H, m), 6.3-6.5 (1H,
m), 6.5-6.7 (1H, m), 6.8-7.0 (1H, m), 7.5-7.8 (3H, m),
8.08 (1H, d, J =6.7 Hz), 8.37 (1H, s), 9.28 (1H, 5)

3

[N
—~~

Gppm




\ 3.15-3.6(3H,m,3.7-3.85(1H, M), 4.4-4.65(2H m),
6.43(1H d,J N g 8.6Hz), 7.07(2H,s), 7. 76( 1H, d, J=8. 6Hz) .

wa 9B6@218 H NVR (CDCl 3) bppm 1.47 (9H, s), 1.BGI/gP20d4099ss

br), 2.17-2.29 ( 1H, m), N o 3.27 (1 H br ), 3.49
(2H, br ), 3.69 (3H, s ), 3992 (2H, br ), 4.08 (1 H,
br ), 6.69(1H d,J=9.6Hz),6.71 ( 1H, d, J = 2.9 Hz),
6.91 (1H, dd, J=9.0 Table 19

Hz), 7. 23(1H,d, J=2. 9, 9. OHz) , 7. 55(1H, d, J=9. 6Hz). 5 WD
2006/ 121218 PCT/ JP2006/ 309988 -102 Table 24 R4 R3
RENH RR RO ~-O O ~CHRH3C CH3 Ref. Ex. Rl R2 R3

R4 R5 NMR No. 196 -H -kB-EL-FR5H H NVR (CDCI 3) 5ppm
1. 47(9H, s), 1.76-1.95(1 2.09- 2.25(1 H m,

3.11-3.32(1H, m), 3.36-R2 R63. 58- 3. 78(2H,
M), 3.85-4.03(1 H, n), 6.19%6.30CL H n), 6.34-6.43(1
., n), 6.96 (1 H dd, J=9.0, 1¢’ )197HCI-H
-Cl -H"HNWR (CDCl 3) bppm 1.4 1.77-1.95
(1H, m, 2.02- 2.27 (L H m, 3. 15?/3 G
3.87-4.02 (2H, m, 6.45-6.46 czHom Ch. 68-6.70 (1

caI

Ref. EXMR1 RS RITRATRIIRg TFS - H FF N

No.

-

\1%“ LJIVDU'UO) uppln.
(9H, s), 1.64-1.85 (1 H, m, 00218(1Hn)221

3.42-3.60 (1 H, 3.96 z(ﬂ-zlzﬂmm)m 1 +3.9 (1H, m), 5.3-5.5

166 (3H, -H) -H2.-Q7-8. 10 (3’ . SHANVIR (GCH) ( 8l m'1P4e(9H (;) 1.8-2.0 (1TH, m),
d

J = 6.8 Hz) 6 43 J @#HEMH7.02. 15(1ler)1) 7@- (3H, m), 7.45 (1H, d, J

(1H’ d, J = S 7.06 (1 +.7Hz), 3.47.6838, mlz)761a1919de 8.2Hz J=
-H,- -F_- F H " H-NI\/R(DI\/S @E)b&? : 1.39 (9H,

167 gyH [HggE. IClng(1|-| 1.93- iz‘NLMR1( Gh) ﬁrpm24929FBs)10 8-2.0 (1H, m),
(1 H M. 3.20-3. 4N ] n) 24 ( ,73%§|5| m), 388 (1H, m), 5.2-5.4
(3H 5), 3.80-4 oo/‘% . 6.00-1: 187 waf}d 4 8.6 Hz), 7.50

" NNR(CDCIS) bp 477 (1H,dd, J =82 Hz, = 8.6 Hz)
e85y P T ﬁ‘ Cf?-éls _
@\n Hs), BE-2.0 m% f?z%m, m), 3.2-3.5
Hm 333351 J( -.-,%33 : )52541H
6.08-6.21 (2H, n) Ql “H -F - > (16, g Ji=tg: 173((2|-| nr?))
bppm 1.45 (9H, s), 1.78--1. 9?7:{91(1|h4d k8. 62HA 37 22(1 4do(§r 9.0 Hz, J =
H n, 3.09-3.31 (1 H m, 333&}132)52(2H'T)
169 3:60-8. 7% -Cl -H SN '"H-NMR (CDCl;)  5ppm
| 1.44 (9H, s), 1.9-2.1 (1H, m), 2.1-2.3 (1H, m), 3.2-3.4
7 (3H, m), 3.7-3.9 (1H, m), 4.6-4.8 (1H, m), 6.77 (1H, d, J
I =5.6 Hz), 7.1-7.2 (2H, m), 7.29 (1H, d, J = 6.4 Hz), 7.37
(1H, d, J = 5.6 Hz), 7.45 (1H, d, J = 5.6 Hz), 8.49 (1H, d,
J = 5.6 Hz)
1770 -H -H -H -F -H _ 'H-NMR (CDCl;) Sppm
/Qs 1.43 (9H, s), 1.82-2.00 (1H, m), 2.03-2.25 (1H, m), 3.10-

17

3.39 (3H, m), 4.32-4.50 (1H, m), 6.37 (1H, dt, J=2.3Hz
and 12.2Hz), 6.41-6.57 (2H,m), 6.76 (1H, dd, J=1.4Hz
and J=5.1Hz), 6.96 (1H ,dd, J=1.4Hz and J=3.1Hz),
7.06-7.18(1H, m..
-H -H -F -Cl -H H,c.CHs "H-NMR (CDCl;)  Sppm
='"Y cH. 1-11(18H,d, J=7.4Hz), 1.43 (9H, s), 1.77-2.21 (2H, m),
/@N-SH 3 3.07-3.35 (3H, m), 3.59-3.82 (1H, m), 4.26-4.42 (1H, m),
HC oo 5.97-6.02 (1H, m), 6.43-6.58 (2H, m), 6.62-6.70 (1H, m),
sv CH; ° 6.76 (1H, s), 6.83-6.95 (1H, m)




~1H, n), 3.85-4.08 (1H, m), 6.15-6.24 (2H, m). 202 -H
“H-CH3 -F -H H-NMR (CDCI 3) bppm 1.46 ( 9H, s ), 1.87
W@ 206HR1206 ), 2.14-2.23 (1H, 1), 2. 15(3H, d, J=1. 4M)/JIR0@1309988
(1H, br),3.45(2H, br ), 3.68 (2H br ), 3.97 (1 H, br

), 6.26-6.31 (2H, m), 6.95,5_1H dd, J = 8.5,10.7

Hz). 203 -H -H - -H HH-RI?\/R(CDCIS) bppm 1. 46 (9H,

s), 1.78-1.96 (1 H, M, 2a80e 2020(1H m, 3.11-3.30
(1H, m), 3.40-3.56 (2H, m), 3.60- 3.80(2H m,
3.85-4.03 (1 H, n), 6.52 (2H, d, J=8.7Hz), 7.12 (1 H,
d, 8.7Hz) 5 WD 2006/ 121218 RET/ JP2006/ 309988 - 103
Table 25 R4 RO R3)( RSRRIQL] R8 R2NR7 R R6 NO
XCH3 H3C CH3 Ref. Ex. R3 R4 R5 R6 R7 R8 RO RI10
NVR No. 204 -H -H -F -g 8F -H -H H NWR

(CDClI 3) 6ppm{1.42 (s), 1. ( )ttotal 9H, 1:1},
1.71-1.89 (1H ), 2.03- 2.19 ( 52,08, (35 9.
3.12-3.36 (3H, ), 3.61-3.82(1 . 32-4.45 (1 H,
M, 6.23-6.29 (1 H ), 646(1H &H—%so

6. 0Hz), 686707(4H rr)205 H@-I- HFE -H-H-F -F

oy X} Q2L Ll

Ref. Ex.
No.

H Y\ GRS bppmT iR toHt—s ) — 73— +—92+H
BALEALADS ;_%(1 bom, 3. g 36(3H n, 3.59-3.78 (1

172

173

174

175

176

177

178

179

H 7). Ch 2b@ AL IA T, 7 09(2H;

dd, J=8.5, 18.0Hz) 5 WO 200642%@4%%%@5})1](?%961@99%4 m),

-104 Table 26 R4 , C Ro2. RG3H Rin)Fth 88(B¥ m), 3.69-3.85(1H,m),

A P~ch,  4.89-5.01(1H,m), 6.85(1H,brs),
7.11(1H,dd,J=2.5Hz,8.5Hz), 7.37(1H,d,J=2.5Hz), 7.51-

7.54(1H,m)

-H -H -F -Cl H N "H-NMR (CDCl;) 8ppm
/H:\B 1.43 (9H, s), 1.81-2.00 (1H, m), 2.10-2.40 (1H, m), 3.11-
s 3.41(3H, m), 3.68-3.88 (1H, m), 4.99-5.13 (1H, m), 6.51

(1H, d, J=3.5Hz), 7.12-7.31 (3H, m), 7.35 (1H, dd,
J=6.5Hz and J=2.5Hz)
N 'H-NMR (CDCl;) 8ppm

/(_\) 1.43(9H,s), 1.83-2.03(1H,m), 2.11-2.35(1H,m), 3.18-
3.42(3H,m), 3.73-3.87(1H,m), 4.97-5.09(1H,m),
6.53(1H,d,J=3.5Hz), 7.14(1H,dd,J=2.5Hz,8.5Hz),
7.22(1H.brs), 7.39(1H,d,J=2.5Hz), 7. 56(1H,brd,J=8.5Hz)

-H -H -F -Cl H N 'H-NMR (CDCl;) 8ppm

_XCH 1.42(9H,s), 1.80-2.03(1H,m), 2.08-2.22(1H,m),

3 2.22(3H,s), 3.13-3.38(3H,m), 3.68-3.85(1H,m),
4.98(1H,tt,J=6.5Hz,6.5Hz), 6.84(1H,brs), 7.11-
7.23(2H,m), 7.33(1H,dd,J=2.5Hz,6.5Hz)

-H -H F -H -H N—§ 'H-NMR (CDCl;) 8ppm

Py 1.42(9H,s), 1.76-2.03(1H,m), 2.08-2.33(1H,m), 3.08-
S 3.42(3H,m), 3.71-3.87(1H,m), 5.03-5.20(1H,m),
6.47(1H,d,J=3.5Hz), 7.11-7.32(5H,m)
H -H -F -Cl -H _N 'H-NMR (CDCl;) 8ppm
/Q) 1.43 (9H, s), 1.80-2.00 (1H, m), 2.10-2.31 (1H, m), 3.18-
~-N 3.42 (3H, m), 3.63-3.80 (1H, m), 4.38-4.50 (1H, m), 6.95-

7.05(1H, m), 7.14-7.30 (2H, m with dd at 57.17, J=2.6Hz
and 6.4Hz), 8.12 (2H, s), 8.72 (1H,s)
-H -H -F -Cl -H P 'H-NMR (CDCl;) 8ppm
j 1.44 (9H, s), 1.70-1.90 (1H, m), 2.02-2.21 (1H, m), 3.09-
3.41 (3H, m), 3.75-3.90 (1H, m), 5.21-5.38 (1H, m),
6.62 (1H, s), 6.99-7.09 (1H, m), 7.15-7.29 (2H, m), 8.21-

8.41 (2H, m)
‘H -H -F -Cl -H o-CH, "H-NMR (CDCl;) 8ppm
1 1.43 (9H, s), 1.7-1.9 (1H, m), 2.1-2.3 (1H, m), 2.53 (3H,
NSy s), 3.1-3.4 (3H, m), 3.7-3.9 (1H, m), 5.3-5.5 (1H, m), 5.56
P (1H, d, J = 5.7 Hz), 7.0-7.1 (1H, m), 7.2-7.3 (2H, m),

7.91(1H, d, J = 5.7 Hz)




RIE RON70CH3 OBCCH3 Ref. EX. RLRR RB R4 R5 R6

R7 R8B R9 NV\R No. 206 -H-CI -1 -H-H-H-H-H-H
WORMNMRI2GDC! 3) bppm 1.43 (9H, s), 1.79-1.90 ¥AT/¥2000/309988

2.10-2.20 (1 H m, 3.15-3.33 (3H, m), 3.67-3.84 (1

H m, 4.39-4.52 (1 H, m 63 (1 H dd, J=2.7,

8.8Hz), 6.89 (1 H d, J=2 .24-7.32 c3H m,
8.28 (1 H brs), 842(1;;%3% .207HCI-F-H-H
-H -H -H -CH3 H-NVR (CDA 3) bppm 1.44 (9H, s),

1.74-1.89 (1 H m), 2.04-2.20 (1 H m, 2.12 (3H, s),
3.13-3.21 (1 H, m, 3.24:3. 38 (2H, m, 3.69-3.85 (1

H m, 4.39-4.55 (1 iy &s525-6.36 (1 H, m), 6.52
(1 H dd, J=3.1, 6.0Hz) 90-6.98 (1 H, m,
7.25-7.28 (1 H m, @2 )-R8. 48 (1H d,

J=4.8Hz). 208 -H -Cl -0 - HﬁH H-H-CH3 ' H NWVR
(CDCl 3) bppm 143(9H s), 1.7051.86 (1 H, m,
2.04-2.28 (1 H m), 2.12 (3H S 3.T#H3.21 (1 H m,
3.23-3.35 (2H, m), 3.68-3.84 (1 B~ CH4. 43-4.51-5.35
(LH m, 6.29 (1 H d, 8 7HzZ), 6.56CH H, d,

277 36—(4—H—)
Ref Bx B K2 (TP Y s 50(1H dNMR4 7Hz). 5 WD

\ 2QH3225 (1H, m),
MR A, mid5.12-5.39 (1H,

- “H-H-H -H HM\/ROG (ﬁ) nlibppmmi(ziﬂiém) 7.49 (1H, s),

(9H, s), 1. 72-1. 89 (1 H, n)79(2(19|&)23®4(dl:’ls)-| m,

Bl 0B+ 3F32H( 3H, n)N 67 3. SH-NMRKGDO), 54pB8-4.52 (1

H 1), 6.52-6.53 @; 6165798, 991.691.87 ( m) 200-221 (1H, m),

7.35-7.40 (2H, 34- 8 3?505(71%(% m).&8. H43. glm13527(1H

181

17(4H, d, J=5.5Hz), 744(1 s),'7.85 (1H, s),
808(1H s).

182 -H -H -F -CI -H O 'H-NMR (CDCl3) Sppm
/Cf 1.40 (9H, s), 1.8-1.9 (1H, m), 2.0-2.2 (1H, m), 3.1-3.4
NH (3H, m), 3.6-3.8 (1H, m), 4.2-4.4 (1H, m), 6.5-6.6 (1H,

m), 6.62 (1H, dd, J = 10.0 Hz, J = 9.8 Hz), 8.72 (1H, d,
J=6.0Hz), 6.9-7.1 (1H, m), 7.2-7.3 (2H, m), 13.17 (1H,
brs)

183 -H H -F -CI -H o 'H-NMR (CDCl) dppm
Z Q 1.44 (9H, s), 1.7-1.9 (1H, m), 2.0-2.2 (1H, m), 3.0-3.4
N (3H, m), 3.6-3.8 (1H, m), 4.2-4.4 (1H, m), 4.9-5.3 (2H,

m), 6.4-6.5 (1H, m), 6.6-6.7 (2H, m), 6.7-7.1 (3H, m),
7.2-7.4 (5H, m)




210 -H -CH3' -Cl -H-H-H-H-H-H'HNW (CDCl3) bppm
: 1.43 (9H, s), 1.79-1.92 (1 H m, 2.04-2.22 (1 H,
worpqo6221348 (3H, s), 3.15-3.38 (3H, m, 6.76 (1P¢y/IrRPdY6/39988
=8.4, 2.5 Hz), 6.85 (1 H d, J =25 Hz), 6.97-7.05
(1H m, 6.87-6.89 (1 H d¢;J = 8.4, 4.6 Hz),
7.27-7.35 (1 H m, 8.09-8. 195( H m, 8.18 (1 H,
d, J =3.8 H). 211 -H -€kp gzyHHH-FHHNI\/R
(CDCI 3) bppm 1.43 (9H, s), 1. 8 .95
(1H, M, 2.05-2.3(1H, m, 3.15- 4(3
3.65-3.8(1H, m), 4.35-4.5(1H, , 6. 59(1Hd J =
10.2Hz ), 6.95-7.05 (1 H, m, K, +7.3(2H, m 7.84 (
1 H br), 7.96 (1 H d, = Hz). 212 -H -CH3 -F
-H-H-H-H-F-H'H-NI\/R( ) bppm 1.43 (9H s),
1.8-1.95 (1H m, 2. 05-2. 25( IXI B9(3H,s),3.15- 3.35

( 3H m), 3.65-3.8 ( 1 H m
6. 45-6.55(1H, n) , 6. 85- 6. 95( 2H, 7. 15( 1H,

%h@ 5H45(1H m,
-
. Z.Z9(1H-H br) 7. 87(1H. d . J= 1. 9Hz) 213 -H-H-F -H

Ref EX 4R14 -4 - F - H NMRNMR (CDCI 3) bppm 1.43 (9H, s),
N0.1Q1on: (bH-m 2 05-2 25(1H ), 3.1-3 35(3H_n,

3. 6 (2H, m), 4.17 (1H, br), 6.81
EiHHd =2 185) .7( fiogn Bg%ﬂé@dg@gﬂm m), 7.37

-106 Tabl 15 ; '

185 N . 1H, m),
CHS/@E‘}J—B Reh.35 fés %ﬁié 587 2H, m ),
No H - Qe7i ‘rI-Hd b‘EQHHz')"T I?dJ 2.0Hz ).
bppm 1.43 (9H, s), 1.8-1. m), 1

186 H M, 3.1H-3. 41!-(—Nlak|(0ﬁ5bl)6§pr§5l£7 (s ) 113 )br)215-23(1H,m),
4. 35- 1 H3m34(6H5ﬂ3)(3413H(2lq‘,m, esﬁéﬁs%ﬁz m); 3.85-4.0 ( 1H, m ),
695- 5X 1 H.0AR, (1R, ﬁ:)7saa((21lﬂdd, =2.1,87 z)6970(2H m), 7.60 ( 1H,

$1br)d7J963(61kH)dJ .1Hz). 215 H-CH3 F H

o i sl
( 2.15-2.35 ( 1H,
mlH w&g%l@#ﬁ? ? 9:3, ' 3’(;)5(2]F‘T;Im)416(1H br),
6.76 ( 1H, dd, J =2.2, 8.6Hz ), 6.96 ( 1H, d, J = 2.3Hz ), 7.26 ( 1H, s ), 7.59
(1H,d, J = 8.6Hz ).

"H-NMR ( CDCl5 ) Sppm: 1.47 (9H, s ), 1.85-2.0 ( 1H, m ), 2.1-2.3 (1H, m ),
2.36 (3H,d, J=1.1Hz), 3.1-3.35 (1H, m ), 3.4-3.6 ( 2H, m ), 3.65-3.85
(2H,m),4.0-42 (1H, m), 6.71 (1H,dd, J = 2.2, 8.6Hz ), 6.76 ( 1H, d, J =
0.8Hz), 7.01 (1H, d, J =2.1Hz), 7.49 ( 1H, d, J = 8.6Hz ).

'H-NMR ( CDCl3 ) 5ppm: 1.47 (9H, s ), 1.85-2.0 ( 1H, m ), 2.15-2.3 ( 1H,
m), 2.37 (3H, s ), 3.15-3.35 (1H, m ), 3.4-3.6 (2H, m ), 3.65-3.85 ( 2H, m ),
4.05-4.25 (1H, m ), 6.72 ( 1H, dd, J = 2.2, 8.6Hz ), 6.85 ( 1H, d, J = 2.1Hz ),
7.03 (1H,s), 7.61 (1H, d, J = 8.5Hz ).

184 3, 65/-@@1 H MR @%)Epma 417 (9H, /), 3046 506, B%5-2.35 (1H, m),

188

189

5\ w w /io
L

'H-NMR ( CDCls ) Sppm: 1.65 ( 9H, s ), 2.04 ( 1H, br ), 2.1-2.3 ( 1H,
3.15-3.35 (1H, m ), 3.35-3.6 (2H, m ), 3.6-3.8 ( 1H, m ), 3.8-3.95 (
3.95-4.1(1H, m), 6.71 (1H,d, J = 1.9Hz ), 6.90 ( 1H, d, J = 1.5Hz
(1H,d, J=5.5Hz), 7.30 ( 1H, d, J = 5.7Hz ).

190 m),

1H m),
)715

o
n_ - o
xI

'H-NMR ( CDCl; ) 5ppm: 1.47 (9H, s ), 1.9-2.1 (1H, m ), 2.05-2.35 ( 1H,
m), 3.2-3.65 (3H, m), 3.65-3.9 (1H, m ), 4.0-4.3 (2H, m ), 6.53 ( 1H, d. J =
7.4Hz ), 7.15-7.4 (4H, m).

191

"H-NMR ( CDCls ) Sppm: 1.47 (9H, s ), 1.91 ( 1H, br), 2.0-2.3 ( 1H, m ),

Y—CH, 2.51(3H,d, J=0.9Hz ), 3.15-3.35 ( 1H, m ), 3.35-3.6 ( 2H, m ), 3.6-3.85
s ®(2H,m), 4.07 (1H, br), 6.62 ( 1H, dd, J = 2.2, 8.5Hz ), 6.80 ( 1H, s ), 6.93
(1H,d,J=2.1Hz), 7.42 ( 1H, d, J = 8.5Hz ).

192

@@@




3.35 ( 3H m), 3.65-3.8 (1 H m), 4.35-4.5 (1 H,
m, 6.45-6.55(1H, n), 6.85-6.95(2H n), 7.0- 7.15(1H,
WORQB1TRELH, br), 7. 87(1H,d, J= 1.9Hz). 216 -H - BCEIP2006/309988
“H-H-H-F -H'HNW (CDC3) bppm 1.43 (9H, s),
1.8-1.95 (1 H m), 2.05:2.25 ( 1 H m,
3.1-3.35(3H, m), 3.65-3.8C' 1L H m), 4.35-4.5 ( 1
m), 6.45-6.55 (1 H, mMyfeP5-732(4H, n), 7.80 (1 H,
br), 7.88 (IHd,J=2.1Hz). 5 WO 2006/ 121218
PCT/ JP2006/ 309988 -107 Table 29 R4 R3 L RS R2
N,,,,-R6 RLA N OXxCH3 H3C CH3 Ref. Ex. Rl R2 R3
R4 R5 R6 NVR No. 217 -H -H - t‘y,Rcl “H ci H NMVR (
CDCl 3) bppm 1.43 (9H, s), 1.75-1.89 (1H m,
2.03-2.20 (1H, n), 3.08-3.33 , N 3.80 (1H dd,
J=7.1, 10.9Hz), 5.17-5.29 (1 rr) CH@ 00 (1 H d,
J=9.0Hz), 7.03 (1 H, dd, J=2. % 7.25 (1 H,
dd, J=2.2, 9.0Hz), 7.29 (1 Hod ;Gl-lg Hz), 7.52-7.57
(1 H dd. J=4.7 8.3H7). 813 (1 H d. J=4 7Hz). 218

Hl

Ref. Ex- HRMH -F -Cl -HMR ' H NMR ( CDC13 ) bppm 1.44 (9H,
No. s), 1.80-2.21 (2H m 320347(3Hm 3.57-3.78

193 (1H,N 4. 68 srhﬂ%’"jﬁf Qs){i%p 47698155771@3?%er)@15-3\;;(2;+(!2?)”1)
7.55-[¢. 90 N1 H1%5:
BEENSY 3%@ e R, 851 15'7‘ili7§é1HdJ-
23 .10 .34 3. 85 0§

1

7

194 NMF Bp P 43.2.35 (1H, m),

(1m0 %@ )3-864@:; Oéaz 3(1H, d, J =

. NREs 36 aiialy 1 B T %LE ‘5(
(1H dV =5 okz) . 230 “H-H - CDC13

195) bppm 1CH3 ( HNNR CDlCIﬁOpg_m91347(9H s) 193(1H br ), 2.17-2.29 (1H, m ),
O 3.27 (1H, br), 3.49 (2H, br), 3.69 (3H, s ), 3.92 ( 2H, br ), 4.08 ( 1H, br ),

N
/@j 6.69 (1H,d, J=9.6 Hz), 6.71 (1H, d, J = 2.9 Hz ), 6.91 (1H, dd, J = 9.0
= Hz ), 7.23 (1H, d, J = 2.9, 9.0 Hz ), 7.55 (1H, d, J = 9.6 Hz).




| CHZ (1H, m), 2.05-2.21 (1 H m, 3.14-3.35 (3H m,
3.67-3.82 (1 H m, 4.35-4.46 (1 H m, 536 (1 H d,
wQ2001869 , 6.05 (1H, d, J=17.4Hz), 6.75 (1H, PT/JP2006/309988
J=10.8, 17.4Hz), 6.83-6.89 (1H, m, 7.02-7.19 (3H,
m, 7.24 (1 H d, J=8.6Hz)_; 09 (1 H s). 221 -H -H
-Cl -Cl -HO, "HNWR ( CDCI'3") bppm 1.32 (9H, s),
1.75-1.89 CH3 (1H, M, 2508822220 (1H, m), 3.07-3.32
(3H, m, N3.67-3.81 (1 H m, 3.97 (3H, s),
4.38-4.46 (1 H n), 6.42 (1 H dd, J=2.9, 9.0Hz), 6.66
(1 H d, J=2.9Hz), 6.81 (1HR4dd, J=3.1, 8.4Hz), 7.17
(1H, d, J=6.8Hz), 7.30 (g HIdR5 J=2.7, 8.8Hz), 7.94
(1 H d 2.3H). 222 -H-HF 10 ;;H CH3 "HNWR (
CDC13 ) bppm 1.43 (9H, sky {BON1.93 C (1 H m,
2.15-2.20 (1 H m, 2.29 (3H R$ 3.18-3.39 (3H m,
3.63-3.77 (1 H m, 4.41 (1H, bks h 6.85 N 6.91 (2H,
m, 7.03-7.07 (1 H m, 7.11-7.18 m, 7.73 (1 H,
brs). 223 -H-H-F -Cl -HCH3 'H )(thtac13) bppm
1.43 (9H s), 1.78-1.92 (1 H ), FBCOQHQ 36 (1 H m,

S b B8 (T M (i T Sea ey b

196(1HH dOH J=9.RFZ)F 7.6 "HINNR (GBEL) 35k 1 87 (o @@5&(11 m), 2.09-
7.15-7.27 (1 H m, 7.5, %Wm m)22?6-3 2, mgsss- .
-Cl -H O, "HNW ( CDCJ£78)(2+bmpm8514érﬁ1|(|9M 639 -B30(1H m) 6.34-6.43(1H,
1.78-1.97 CH3 (1 H, mm), 2908+HR2dBB=9.0H9.08z) 3. 12- 3

197 (3HH nf!  NH: 3:617- 3HOEHNVRYCGL) SEpraS! 473BH, $3)1,77-1.95 (1H m), 2.02-
5 14-5.33 (1 H, m, 6.327(1HH), a1535§(@1-|zw)),367422(2ﬁ k), 6.45-6.46

9 W8H2) (o 7 (r)[‘g V%H Z'ddED 6§8- 7

w0 A e b@%@éo@e@@* R
. J%% )%%G(m d,J=

-108 Tabl e 30 R4 R3 R%
). §175{ 1t ) =25

CH3 Ref. Ex. RL R2 R3
-Cl -H C HNWR ( CDCl 3},
199 (1 -H, -OLH, 2-F10- 2% 35 _{1Hn- NﬂR(@Mé@d@)&&b 3i'h9(@m,s) 1.60--1.82 (1H, m),
1.93-2.17 (1H, m), 2.92-3.10 (1H, m), 3.20-3.44 (1H, m), 3.48-
3.57 (1H, m), 3.75 (3H, s), 3.80-4.00 (1H, m), 6.01-6.19 (2H,

m).

200 -H -F -F -F -H "H-NMR (CDCls) 5ppm: 1.47 (9H, s), 1.74--1.92 (1H, m), 2.08-
2.21 (1H, m), 3.08-3.28 (1H, m), 3.33-3.51 (2H, m), 3.61-3.95
SZH, m), 6.08-6.21 (2H, m).

201 -H -F -Cl  -F -H "H-NMR (CDCls) dppm: 1.45 (9H, s), 1.78--1.93 (1H, m), 2.03-
2.24 (1H, m), 3.09-3.31 (1H, m), 3.36-3.52 (2H, m), 3.60-3.75
$1H, m), 3.85-4.08 (1H, m), 6.15-6.24 (2H, m).

202 -H -H -CH; -F -H "H-NMR (CDCls) dppm: 1.46 ( 9H, s ), 1.87 ( 1H, br), 2.14-2.23
(1H, m),215(3H,d, J=1.4Hz), 3.21 ( 1H, br), 3.45 ( 2H,
br), 3.68 (2H, br), 3.97 ( 1H, br), 6.26-6.31 (2H, m ), 6.95
S 1H, dd, J = 8.5, 10.7 Hz).

203 -H -H -CI -H  -H 'H-NMR (CDCI;) 5ppm 1.46 (9H, s), 1.78-1.96 (1H, m), 2.10-
2.20(1H,m), 3.11-3.30 (1H, m), 3.40-3.56 (2H, m), 3.60-
3.80(2H, m), 3.85-4.03 (1H, m), 6.52 (2H, d, J=8.7Hz), 7.12
(1H, d, 8.7Hz)




N= 3.74-3.95 (1 H nm), 5.34-5.45 (1 H m), 6.31 (1 H,

d, J=9.4Hz), 7.06-7.10 (2H, m, 7.21-7.33 (2H, m.
WQ2®6A221H -F -Cl -H N C 'H NVR (CDCl 3) bppm PAT/#R006/309988

(9H, s), 1.84-1.99 N (1 H m, 2.10-2.29 (1 H m,

3.12-3.38 (3H, m, 3.70-3.7641 H m), 4.36-4.45 (1 H,

m, 7.02 (1 H ddd, J=2.7, 4.1, 8.6Hz), 7.20 (1 H,

dd, J=2.5, 6.4Hz), 7.217dx28 $3dH m, 7.97 (2H ).

227 -H-H-F -C -H H3C,O"'"HNW ( CDCl 3) bppm 1.44

(9H, s), 1.80-1.95 (1H, m, 2.04-2.20 (1H, m,

3.20-3.40 (3H, m, N 3.7@&4(6H, s), Ro/7-3.88 (1H m,

5.21-5.30 (1H, CH m), R3 R5H,R$() 0% (1 H ddd,

J=2.5, 4.3, NO 3 8.7Hz . 13- 7. H m, 7.24 (1
H dd, J=2.4, 6.6Hz)R2 - RH H3C, O

"H- NMR ( CDCl 3) bppm 1.4 1(9H s), R&70- 1. 88 (1 H,

m, 1.97-2.20 (1 H, m, 3.07- (3H, m, N 3.72-3.82
(1 H m, 3.83 (3H, s), 3.96 . s), 4.86 CH (1 H,

s), 5.37-5.41 (1 H, n), 7.05 (1 AHOgeH, J=2.6, NO 3
4.2, 8.7Hz), 7.21-7.31 (2H m. off -H-F -H-HN

"HNMR ( CDCI 3) bppm 143(9H s, 1386196 ~N (1

Re'\fJOE')?' 2?1’3 %27%.4?448%% lRGZ 41 4R§1R?1ﬁ_|t?°m/|ﬁ”7 I(;yg’ 7.17

204(3H,-HMH 8FO7.cUZH ~h, & 04 (IHFHS) TH-RMR (CHCL) $pomi1.42 (s), 1.44 (5
-CH3 -H N "H-NWR ( CDCI 3) bppm 1. 43totdbH, 15, 1.71- 189{1H r(n))203-()
1.85-1.97 IN(1 H m, 2.05-2.28 (12I1-b(1m®,m)&(%€{3|e ,,312336(3H,
s), 3.20- 3.35 (3H, m, 3.70-3.78 (1mh3.6M382¢1H}3nM %74 .45 (1H, m)
(1 H ), 6.89-7.97 (2H, n), 7.06-76.236L3KH,m),6.48 08, dd, J=3.0,

c2H ) 8 63 (1 H, s) 231 -H - H - C§-0HZ) 6.8647.87 @H, m)

2051 \vH (-Hopbi 3f bpprH 1. 43 (ForcH s)H 1. HBNMR, (GQCIaN m1Hl3(9H s), 1.73-
m, 2.10-2.31 (1 H m, 315339(3H92( Tigm), 3.11-
(1 H n), 4.37-4.45 (1 H m, 690( 65 6%.2 1Hm>74025-
8.6Hz), 7.16 (1 H, d, J=2.4Hz), 7. 51 o 9(2H,
J=8.3Hz), 8.05 (2H, s). 232 -H -H -F &_')H-NI\/R
—CECH3—bppmm—t—A2—( 9 —s)r—% 78 - 33 '1 H—
2.10-2.26 (1 H n), 3.09-3.37 (3H, m), 36 23,70 (1

H m, 4.37-4.45 (1 H, m, 7.07-7.29 (4H, m), 7.92
(2H, s). 233 -H-H-F -CH3 -HN C 'HNWR ( CDCl 3)
bppm 1.43 (9H, s), 1.81-1.95 N (1 H ), 2.05-2.27
(1 H m, 2.29 (3H s), 3.19- 3.43 (3H n), 3.65-3.80
(1H m, 4.35-4.43 (1 H n), 6.90-6.97 (2H, m,
7.07-7.13 (1 H, n), 7.91 (2H, s).



WO 2006/ 121218 PCT/ JP2006/ 309988 -109 Table 31 R4
RBRLRRR2I /RE N RRON OCH3 H3C CH3 Ref. Ex.
WR0R212RB R4 R5 R6 NVR No. 234 -H -H -F -C -PCFHIR000409988
( CDCI3) bppm 1.44 (9H, s), 1.74-1.90 FF (1 H, m,
2.08-2.26 (1 H, m, 3.09-3.35 (3H, n), 3.78- 3.88 (1
H n), 5.20-5.35 (1 H n), 65.92 (1 H d, N J=4. 8Hz),
7.04 (1H, ddd, J=2.5, 4.2, 8.7Hz), 7.20- 7.25 7.25
(2H m, 8.47 (1 H d, J=4.6Hz). 235 -H-H-O -d -H
"H-NMR ( CDCI 3) bppm 1.83b{eH6s), 1.77-1.88 N (1 H,
nm, 2.05-2.28 (1 H m,2.52 (3H s), 3.15-3.33 CH
(3,m) 3.70-3.90 (1 H n), 5.28-5.43 (1 H, m, 5.60

N'S 3 (L1H d, J=6.0Hz), £,03 (1H dd, J=2.4, 8.5Hz),
7.29 (1 H d, 3:2.4%)8, 5%5(];6H N, R3=8.3Hz), 7.90
(1 H d, J=6.0Hz). 2 CRN=H N ' H NMR (
CDCI 3) bppm 1. 44 (9HR . : rel (1 H m,
2.05-2.20 (1 H_n), 3 12-3,36 13H Wb 3.77- N 3.87 (1
T Y 524-5.34(1H M. 6. 2(1 H brs), 7.02 (1
H dd, J=2.4, 8.5Hz), 7.27 (1 J=2.4Hz), 7.51 (1
H,dd,J41,84Hz)832(2Hho'r CH237 -H -H -F -Cl
-H CH3 ' H-NVR ( CDCl 3) bppm 1@p4cg s), 1.87-1.96 p
N(1H m, 2.04-2.20 (1 H m, 151?39(3Hn)
(1 M
7 A A
RefE’% ! 9 g NMB) 706(1H

- )
7 1 Ad 1= 4 7£:E/1

NO 0o Q CLll=N 11 ) /il pa—
O; (e} ] T T X Y TH

205 ) Brey oo BT W gty %’Vﬁ? Eﬁ‘ é Gty fro-1.%0
H3C N ' H-NMR ( CDCI3) bppm 1 (1 38 53}2% m), 6.63 (1H, dd,
(2H, m, 2.00 (3H s), 2.48 (3=2%)s.8H Hz), 7.24-7.32
N~CH m), 3.61-3.82 (1 H m, éﬁ?ﬁb,gﬁe@m s) 3142(1H brs).

207 6. 88- 6CB4F3 Hl ‘H, H) -H6 -B5-CHOIHNMRHCDO)) Sphn018.46 19HHs), 1.74-1.89
t, J= 8 6Hz), 8.04 (1 H, d, J=%1R2)2.0£390 (1H, miH 2-12 (3i€]s), 3.13-3.21
“H M ' HNVR ( CDCI3) bppm 1. 41H.(0Hp.243.38 (2H78), B.A963.85 (1H, m),

4.39-4.55 (1H; m), 6.25-6.36 (1H, m), 6.52 (1H, dd,
J=3.1, 6.0Hz), 6.90-6.98 (1H, m), 7.25-7.28 (1H,
m), 8.30 (1H, s), 8.48 (1H, d, J=4.8Hz).

208 -H -Cl CI -H -H -H -H -H -CH; 'H-NMR (CDCls) Sppm: 1.43 (9H, s), 1.70-1.86
(1H, m), 2.04-2.28 (1H, m), 2.12 (3H, s), 3.14-3.21
(1H, m), 3.23-3.35 (2H, m), 3.68-3.84 (1H, m),
4.43-4.51-5.35 (1H, m), 6.29 (1H, d, 8.7Hz), 6.56
(1H, d, J=2.9Hz), 7.16-7.20 (1H, m), 7.27-7.30 (1H
m), 8.29 (1H, s), 8.50 (1H, d, J=4.7Hz).

¥




W 2000/1¢ 1218,

(1 H m,

Nl ]

2.05-2.24 (1 H m, 3.08-3.31 (3H, ), 3.80

*d (1 H dd, J=7.0, 9.0Hz), 5.17-5.23 (1 H, m,

ddd, J=2.6, 3.9, 8.7Hz), 7.26-7.32CT/B006/309988

m, 7.88 QH, s). 240 -H-H-C -C -HN HNWR (
CDCIS) bppm 1.44 (9H, s), 7718711(1H m,
2.21 (1 H, ), 3 11-3.35 (3H n), 3.75- N 3.86 (1

2. 04-

H m,

8. 5Hz
Hz) ,

),

5.14-5.23 (1 H Map7e077(1 H dd, J=2.4,
7.

33 (1 H d, J=2.4Hz), 7.51 (1 H d, J=1.1

7.58 (1 H, dd, J=3.9, 8.2Hz), 7.90 (1 H, s),
8.09 (1 H s). 241 -H-H-C -C -HF 'HNW ( CDd 3)

bppm 1.44 (9H, s), 1.73-1.R® (1 H , 2.01-2.18 (1
H ), 3.03-3.33 (3H, nR33582R5 \R} Bd, J=6.1,
10. 7Hz), 5.13-5.22 (1 H, m, _le. 06 (Al Bl dd, J=3.4,
9.2Hz), 7.02 (1 H, dd, 5&2 7 Az)Y7.88.7.,12 (1 H,

(1 H brs). WD 2006/121218 PCT/

006/ 309988 -110

m, 7.28 (1 H d, J=2.4Hz), R17€%7 5%9(1H M, 8.06

Table 32 R4 RBLRSR2I1 /R6

M5\7/-|i81&1{|roc}|3 ~H3C

CH3 Ref. Ex. R R2 R3 R4 R5 R6 Mo, ® 242 -H -H -Cl
-Cl -H HNMWR (CDCI 3) bppm 1.43 (9MC &H; 1.75-1.84 (1
H N, 2.04-2.18 (1H_n), 3.03-3.33 (3H, n),
Ref. BB, R- R2B5R8 Rt R5 Mp, K. B8- ROSBMRL H, n), 5.68 (1 H,
No. dd, J=2.1, 12 OHz). 6.38-6.46 (1 H_m, 7.03 (1 H,
209 dd,-HJ=9! 4-H &Ci5pH) -H7-129-H 1 -4H "”AENMRLZ DY Jppnv:. B4B (PH5ED, 1.72-1.89
(1 H n, 8.10- p.18 (1 H, n) (‘Qﬂsn 2-4)&2»24@4 m{13.0913.32 (3H, m),

H NVR ( CDCI 3) bppm 1.43 (9 Of (1i3.m). 485 1521(1H ), 6.52-6.53
2.04-2. 22 (1 H n), 3.08-3. 3 g %8%%’25 °<2H m)
210 Nth 8r'|"le 24289937 1 s)179192

J=8. 6Hz 668(1"' m, R( (3Hs)315338
8. 5Hz) , 727735(2H m, 753+7 u 8425Hz)685(1Hd
8.17-8.22 cl1 H m. J= 25Hz) 697-705(1H m), 6.87-6.89 (1H, dd, J

= 8.4, 4.6 Hz), 7.27-7.35 (1H, m), 8.09-8.145 (1H,
m), 8.18 (1H, d, J = 3.8 Hz).

211 -H €l F -H -H -H -H -F -H 'H-NMR (CDCl) dppm: 1.43 (9H, s ), 1.8-1.95
(1H, m),2.05-2.3 (1H, m), 3.15-3.4 (3H, m),
3.65-3.8 (1H, m), 4.35-4.5 ( 1H, m ), 6.59 ( 1H, d,
J=10.2Hz ), 6.95-7.05 (1H, m ), 7.1-7.3 (2H, m ),
7.84 (1H, br), 7.96 (1H, d, J = 2.1Hz ).

212 -H -CHy F H -H -H -H -F -H "H-NMR (CDCls) 5ppm: 1.43 (9H, s ), 1.8-1.95
(1H,m), 2.05-2.25 (1H, m), 2.29 ( 3H, s ), 3.15-
3.35(3H, m), 3.65-3.8 (1H, m ), 4.35-4.5 ( 1H,

m ), 6.45-6.55 ( 1H, m ), 6.85-6.95 (2H, m ), 7.0-
7.15(1H,m), 7.79 (1H, br), 7.87 ( 1H, d, J =
1.9Hz ).

213 -H -H F -H -H -H -H F -H "H-NMR (CDCl;) dppm: 1.43 (9H, s ), 1.8-1.95

(1H, m), 2.05-2.25 (1H, m), 3.1-3.35 ( 3H, m),
3. 65 3.8 (1H, m), 4.35-4.5 ( 1H, m ), 6.45-6.55
(1H H, m), 7.05-7.2 (4H, m ), 7.80 ( 1H, br ), 7.88
(1H, d, J =2.1Hz).




1.73-1.90 (1 H, Y, m, 2.05-2.22 (1 H m,
wWQ@2084312831 (3H, n), 3

82 (1 H, dd, J=7.2, 10.7¢®)L2006/309988
5.16-5.25 (1 H m, 7.08

244 -H -H -F -Cl -H H-NVR ( CDCl 3) bppm 1.44 (9H, s),
(
27.14 (1'H m. 7.27-7.33
(2H, m), 7.49 (1 H s), 7.8%41 H brs), 8.09 QH,
brs). 245 -H -H -d -C -HHNWR ( €Al 3) bppm 1. 44
(9H 's), 1,76-1.89 (1H ghbil gh, 2.05-2.28 (1 H m,
3.10-3.35 (3H, m), 3.77-3. aLe N (1 H n), 5 14-5.25
(1H m, 7.08 (1 H dd J=2.4, 8. 5Hz) 734 (1 H d,
J=2.3Hz), 7.52 (L H s),.7. '{1 d: 9=4.0.
8. 2Hz), 8.10 (1 H brs)® 5 246 H-H-a
"0 -H N HNWR ( cms%z 1. 1.75-1.86
(1 1M, 2.09:2.28 ( 1@-3123591(3Hn)
3.80 (1 H dd, '-NO "Ho. E¥13-5.24 (1H ),
7.07 (1H, dd, J:24 85Hz) 7. 734(2H m, 7.59
(L H d J=8 Ok), 8.49 cl H s GHyH -H -Cl -Cl
“H N H MR (CDGI3) bppm 143 (9Hclon, 1. 82-1.95 (1H
ongooqum212237(3F—|m370380

Ref. E>(1Ff4 R, Re. ié- 35566(37|—R8n)R96N|88 (1 H, dd, J=2.5,
6H2) 71’2(114 1=2. 5Hz) 748(1Hd

214 J_gHg,_E5 B 7% (hHH gj Fg. g4l ( j:IWR§ DCg4gpprpq14;1(9@|,s), 1.8-1.95
-C -H N H NVR ( CDCI 3) bppm fskw )1 1Mp3 15-38 (3H, m ),
(1H 1= m, 2 05-2.20 (1 TR N
m, 3.77-3.87 N (1 H m, 22%5} _ '-T%éuﬁimz)

215 H, -hrSO:H3 7 04 (M HH dﬂh H=2. CD 1,48 @H, s), 1.8-1.95
J=2.4Hz), 7.51 (1 H, J=4 3(1|-8m45|'Eb5-2 5 2H(r3 12.29 (3H, ), 3.15-
brs) 249 -H -H -Cl CI "_HNC 33+ 3VR X MNNG.35-4.5 ( 1H,

1 43 (9H, s), 1.79-1.90 (1H, ﬂN)re)45-6255)(4i4-2ni2)76(3a6I95(2H m), 7.0-
, 3. 14- 3 36 (3H, m 3 67- 3. 801 (11H—Im)n77941l-$6>r;0.7zw(1H d,J=

89 (1 H J=2.5,1 16 (1 H, d
2163 szH? F7 %r&ﬁ a*, 58 h!sz*N'%RogD h)ﬁppméﬂ@(gHsMsws

250 -H -H -F -d -H NY C H-N 45(1%3”3])3564?;?6?5)
(9H, s), 1.80-1.98 (1H, m,

3.15-3.39 (3H, m, 3. 68 3 78 1 g a0 ) A9 (Ml br). 7.88
A, 1y, ©. 99705 \J. H; T J.o- I LI LI_I, ||y, +—9F

(2H ). WD 2006/ 121218 PCT/ JP2006/ 309988 -111 Table

33 R4 RBRRS R2I /R6 N



RLN~-CCH3 OH3C CH3 Ref. EX. RIL R2 RB R4 R5 R6 NWR

No. 251 -H-H-F -F-HHNW ( CDCI3) bppm 1.43(9H,
WG@E2006421298 1. 97(1 H, n), s 2.01-2.22(1H, m, PCT/JP2006/309988

3.08-3.38(3H, m, 3.60-3.78 (1H, m, 4.25-4.41(1 H,

m, 6.42-6.62(2H, m, 6.66(-4+ dd, J=1.5, 5. 0Hz),

6.78(1 H, dd, J=1.5, 3.0Hz), 6.91-7.07(1 H m, 7.30

cl H d, J=3.0Hz) 252 -HrakheGg-CH3 -H HNWR ( CDCI 3)

bppm 1.43 (9H, s), 1.78-1.97 (1 H m, S 2.03-2.20

(1H, m, 2.29 (3H, s), 3.18-3.38 (3H, m, 3.61- 3.82

(1 H m, 4.34-4.43 (1 H, 4 6.54-6.73 (4H, m, 7.11-

7.30 (2H, n). 253 -H -CR3 RSH 'H NWR ( CDCl 3)

bppm 1.44 (9H, s), 1.78--1.94 (1H, , S 2.04-2.20

(1 H m, 313334(3I—R2n) 3. M 0 (1 H m,

4,29-4.45 (1 H m, 6.48 (2% d, j 1.7 Hz),

6.72-6.83 (2H, m, 7.04 (1H d
7.37-7.42 (1H, m). 254 -H -H -F
bppm 1.43 (9H, s), 1.82-2.00 (1HJm X‘*Szo
H m, 3.10-3.40 (3H ), 3613&(:1@4%
4.26-4.42 (1 H m, 6.41-6.44 (1L H m 50 (1 H, dd,

2.23 (1

Ref. EXJ= R1 R2 F&GHZ)R56R6397UZ (CAHNWIR, 7. 18 (11— brs)
No.255 .4 .H.-Cl -Cl -H' H-NNR(CDCIS) bDDm 1.43 (9H,

217 ) Hy, Ql @l o8! (4H, 12. 05- R(% }rpppm 143 (9H, s), 1.75-1.89

3.12-3.38 (3H, n), 3 82 (1 "l{fg,dd gﬁp E%%i%%%% m
H m, 6.50 (1 H, d, ng 4z E? 1H\ dd1J=2.4, 8.4Hz),
m, 6.96 (1H, dd, J=1.5, OHZ)7ZW(1EIOd%:'H=22lQrOIHz) (1H,d. J=2.2Hz),

9.5Hz), 7.36 (1 H, brs) 256 - H L§Lf CHJGMHSM 8.43 (1H,

21g (CDGl 3 hppry 1H27 2 (11"' "ﬁz #R)Q%%: éﬁp , 1.80-2.21
1.90-2.05 (1 H, -3. 69 saﬁ @ - 78 (1H, m),
n, 6.95-7.00 (1H 7.00- 74]&34 . 7.55-7.59
“F -0 -H'HNR ( coéfs) Dppm (18, gé

1.4 (QHES)e ( O 1.52-1.73 (, 34, go fihs) 1.71-1.80
219 n, 2.91 (2H, ! d : v Ky, %Wﬁ?&%ﬁ féh 0333)4 (3H, m),
3.35-3.65 (2H, n), 3111;5 (1h) dd,61=76- 60882(5351543 (1H, m),

- k), 7.8 ((H, m) 726-
g)bbl g) ggpg'mlol(il;’ EHC q%?%751 (2H m), 0842 (1H, d,

(OR 1.8-1%
220 2. I1H2.R25(AH-0) -3. 15;@}‘5/&% ) 1H?pu\ﬁi£>) DR ()1dpoM 1.43 (9H s), 1.80-1.93

4.45-4.6(1H,n), 6. 7- (6H,9mY, 2)@1«12 1H.. @), 3.14-4.35 (3H, m),

(IHmM,7.21 (1Hs) (IH d3’£§ (1% 46@(15 @6575361(;%31
(1H M. 259 -H-H-H-H-H a Y 5%@, ))7027(19(3H

.42 (9H, s), 1 8-1.95 ( 1H, n)n),724(1H d, J= 86Hz 809(1H s).
221 ‘H -H -cl -Cl -H o. "H-NMR ( CDCl; ) 5ppm: 1.32 (9H, s), 1.75-1.89
I N TCHy (1H, m), 2.08-2.20 (1H, m), 3.07-3.32 (3H, m),

_N 3.67-3.81 (1H, m), 3.97 (3H, ), 4.38-4.46 (1H, m),

6.42 (1H, dd, J=2.9, 9.0Hz), 6.66 (1H, d, J=2.9Hz),

6.81 (1H, dd, J=3.1, 8.4Hz), 7.17 (1H. d. J=6.8Hz),

7.30 (1H, dd, J=2.7, 8.8Hz). 7.94 (1H, d, 2.3Hz).
222 -H -H -F Cl H CH, "H-NMR ( CDCl; ) dppm: 1.43 (9H, s), 1.80-1.93
Cl (1H, m), 2.15-2.20 (1H, m), 2.29 (3H, s), 3.18-3.39
| (3H, m), 3.63-3.77 (1H, m), 4.41 (1H, brs), 6.85-

N 6.91 (2H, m), 7.03-7.07 (1H, m), 7.11-7.18 (1H,

m), 7.73 (1H, brs).

223 -H -H -F -CI -H ~CH, "H-NMR ( CDCl, ) Sppm: 1.43 (9H, s), 1.78-1.92

| (1H, m), 2.09-2.36 (1H, m), 2.55 (3H, s), 3.15-3.32

NEA (3H, m), 3.68-3.99 (1H, m), 5.31-5.52 (1H, m),
6.24 (1H, d, J=9.2Hz), 6.96 (1H, d, J=9.2Hz), 7.06
(1H, ddd, J=26, 4.2, 8.6Hz), 7.15-7.27 (1H, m),
7.557.59 (1H, m).

224 H -H -F -Cl -H O 'H-NMR ( CDCls ) Sppm: 1.43 (9H, s), 1.78-1.97
| CHs  (1H, m), 2.082.36 (1H, m), 3.12-3.32 (3H, m),
NN 3.67-3.96 (1H, m), 4.05 (3H, s), 5.14-5.33 (1H, m),

6.39 (1H, d, 4=9.6Hz), 6.72 (1H, d, J=9.6Hz), 7.07
(1H, ddd, J=2.6, 4.2, 8.6Hz), 7.11- 732(2H m).




2.1-2.25(1H, M, 3.15-3.35(3H, m, 3.65-3.9(1H m,
4.45-4.6(1H,n),6.85-7.0(3H M, 7.05-7.2(2H mM, S

WQ 20647124 3H, n), 7.6-7.75(1H,n). 260 -H -H - F PCA/IP2DTB09988
"H NWR ( CDCI 3) bppm 1.42(9H, s ), 1.8-2.0 ( 1H, m
), 2.1-2.3 1/ 4.4-4.6(1H-nK, 65-6.75 (1H
m 36. 86($H,dd,J ) 2.9, 6. I—le , 6.95 (1 H dd, J =
2.2, 8.6Hz ), 6.95-7.1 (@ Khe €
M, 7.35(1H s), 7. 42(1H, d, J=2. 1Hz), 7. 74(1H,d,J =8. 6Hz).
WD 2006/ 121218 PCT/ J 2 06%309988 -112 Table 34 R4

RBRRE R2I| /R6 N RIR CH3 oH3C CH3 Ref. Ex. RL
R2R3 R4 R5R6 NMR No. 2 H -HgsH -H - H H NVR (
CDCI 3) bppm 1.41 (9HR?s) 17872.0 (1H, m

(L) H?M), 45-4.7( H, ), 6.8-6¢92H m) 2697.1 O (2H,
m),7.2-7.35(3H,m),7.42(1H,d, AHz), 7.65-7.75 ( 1
H m). 262 -H-H -F -H -H ' H NVREH"CDCI 3) bppm 1. 42

(9H, s ), 1.8-2.0 ( 1 H ( 1 )®OneR, 4.45-4.6 ( IH,

3m|%| 6,80 ( 1Hdd. J 7= 2.3 C 8.8Hz ), 6.9-7.1
Rer\flEM m3 Ry 47 B§ BQH m), 7.0MR- 1H d, J = 8.6H).

225

228

229

230

231

232

233

55 4 G B 1 B W“%hﬁﬁ%&ﬁé%ﬁf‘@m

2 352 sstat o K lcon o eSS U 21
(1H M), 4. 4- 4. 6(1H m [ 6.82( 1H, ddd O ks (e
56:95:7,2 (6H m), 7.55-7.7 ( 1.H ?—l

: N m143(9Hs)184199
'1H8_T SEB( TCHW h&)(@ppm (?H Mf 0- 29 (1 ' m), 3.12-3.38 (3H, m),

6(1H (1H, m), 7.02 (1H,
m, 2. 05-2. 25(1H, n), 274 3Hng % Té“%z) F24a i T 1
3H m), 3739( 1H - % %1625 . 7.97 (2H, m).

M , 6. 75 6F8562H, 1 , 64,8- 7. 05( 3H, MLNKIRLTOGIS) dppm: 1.44 (9H, 5), 1.80-1.95
(2H, ), 7. 45(1H, d, J=1.°9I®) , 7. 63( (1, dgi,,zdea-z H, ), 310-3140'(3H, m),
265 -H-H-H-H-H"' |—|N ( CDCB3) (@M)p)1B.72-348 ((19h), §121-5.30 (1H,

J = 2.9H), 1.8\ / CH. ™), 5.46 (1H, 5), 7.02 (1H, ddd, J=2.5, 4.3,
1.95(1H, m, 2. 05-2. 25 I-[N n)OZ §9§3H2)d733-‘719(1|'* m), 7.24 (1H, dd, J=2.4,
H H -F -l H HC H- NMR(CDCIs)ﬁppm 1.43 (9H, s), 1.70-1.88
0 (1H, m), 1.97-2.20 (1H, m), 3.07-3.30 (3H, m),

SN 3.72-3.82 (1H, m), 3.83 (3H, s), 3.96 (3H, s), 4.86
| J__cH. (1H,s),5.37-5.41 (1H, m), 7.05 (1H, ddd, J=2.6,
N” O™ 4.2 87Hz), 7.21-7.31 (2H, m).

H -H F -H -H N "H-NMR ( CDCls ) 5ppm: 1.43 (9H, s), 1.86-1.96
Lﬁ (1H, m), 2.16-2.28 (1H, m), 3.10-3.35 (3H, m),
N 3.72-3.77 (1H, m), 4.41-4.51 (1H, m), 7.09-7.17
(4H, m), 8.07 (2H, s), 8.64 (1H, s).
H -H -F -CH; -H N "H-NMR ( CDClg ) 8ppm: 1.43 (9H, s), 1.85-1.97
Lﬁ (1H, m), 2.05-2.28 (1H, m), 2.29 (3H, s), 3.20-
N 3.35 (3H, m), 3.70-3.78 (1H, m), 4.43-4.47 (1H,

m), 6.89-7.97 (2H, m), 7.06-7.13 (1H, m), 8.06
$2H, s), 8.63 (1H, s).

‘H -H -cl -CI -H Ng_Cl H-NMR ( CDCl; ) dppm: 1.43 (9H, s), 1.81-1.96
/LY (1H, m), 2.10-2.31 (1H, m), 3.15-3.39 (3H, m),
N 3.63-3.78 (1H, m), 4.37-4.45 (1H, m), 6.90 (1H,

dd, J=2.5, 8.6Hz), 7.16 (1H, d, J=2.4Hz), 7.51
(1H, d, J=8.3Hz), 8.05 (2H, s).

H -H F H H N._Cl H-NMR ( CDCl; ) 8ppm: 1.42 (9H, s), 1.78-1.93
/@/ (1H, m), 2.10-2.26 (1H, m), 3.09-3.37 (3H, m),
N 3.63-3.70 (1H, m), 4.37-4.45 (1H, m), 7.07-7.29
(4H, m), 7.92 (2H, s).
H -H -F -CHs -H N._Cl "H-NMR ( CDCls ) 8ppm: 1.43 (9H, s), 1.81-1.95
ﬁ (1H, m), 2.05-2.27 (1H, m), 2.29 (3H, s), 3.19-
N 3.43 (3H, m), 3.65-3.80 (1H, m), 4.35-4.43 (1H,

m), 6.90-6.97:(2H, m), 7.07-7.13 (1H, m), 7.91
(2H, s).




0.8H ), 3.15-3.35 ( 3H m), 3.7-3.9 ( 1 H m), 4.45
CH34.65 (1 H m), 6.65-6.75 (2H, m), 6.8-6.9 ( 1
woto0am21218 7. 01 ( 1H, dd, J 1.8,8.5Hz), 7.11 PAH)E2e)6/309988
7.15- 7.3(2H, m, 7.39(1Hd,J=1.9Hz),7.81 (1H dd J =
3.6, 8.4 Hz ). 266 -H-H-H H-HC "HNWR CDal 3)
bppm1.42(9Hs,1811§)5(1H m), 2.05-2.25 (
1 H m), 3.15-3.35 ( 7-3.9
(1H m, 4.45-4.6(1H, m 6}_%67?3(% 3§J =1.9Hz), s
6. 93( 2H, dd, J=1. 0, 8. 5Hz) . 7. 15(1Hn) 7.23(1 H,
s), 7.25-7.4(4H, m. 26"?3 -H H-H"'"H NW (
CDCl 3) bppm 1.41 (9H, 8 5-1.85 ( 1H CH3
2.2(1H,n, 2. 57(3FEs

m, 2. 0- )31N3 35( 3H,
M. 3.7-3.9(1H N, 4. 45- 4. 6( TH, m) & 75( 2H, d,
J=7. 8Hz), 6. 8-7.0(3H,rr),7.1573 rr) 7.39 j 1 H d
J=1.7H ), 7.58 ( 1 H, dd, J = 3B _@&2H ). 268 -H
-H-F “H-H HNVR ( CDCI3) bppm H@%@H s),
1.75-1.95 ((1H \ CH3 m.

RTE2 (RD. R:{msnm RB5RBH, d, J=1. OFRMRS. 15- S 3. 35 (3H, m

No.), 3.657-3.85 ( 1 H m), 4.35-4.55 ( 1 H,

234 m , 6. 7-5+6F9( 4H, ) , 6. 9-F7. 05(2H -NVIRAGY0OIH, ) 5ppm) 1.44/(9Bi1s), 1.74-1.90
(I H d, J 8. 6Hz )F WO 2006/HLa).218-2.26 (1H, m), 3.09-3.35 (3H, m), 3.78-
PCT/ JP2006/ 309988 Table 8,88 (1l M) F520r8;35 (¥, W), BB (1H, d,

RL CN ~-C CH3 OHSC Ref SRG: N8 7Hz), 7.20-
No. 269 -H -H - F ' ﬁp Nwﬁz?%)&ﬁp@ﬁnd $749H2).

235(9HH SH ~bl8c "H-NMR ( CDCl; ) Sppm: 1.43 (9H, s), 1.77-1.88
(1H, m, 2. 1-2. 3(1H ml/@d{ 3. 4( @H, %g&;s?z:tﬂm m)2552 354';38()@15)35320
3.9(1H, ), 44546( CH;L m (1H. m
6.9-7.05 ( 1H m, '7§ J—24 )[%gg “:1 ngJ 2&?57923(239
(1'H d. J=8. 8Hz), 8. 72(1H, s) . 27od S-S AP ALRRATE:

236 CDGH3)-Hbpj@mn -C1. 48 (9H,.s), 1.8! I-QNK)IR((ZCDG:I3 ) Sppm: 1.44 (9H, s), 1.75-1.88
m, 2.1-2.25(1H m, 3. }5- 3. 35( 3H1k) m3.2AB-2.20 (1H, m), 3.12-3.36 (3H, m), 3.77-
3.95(1H, M, 4.5-4.6 M) , 6. 698.8H( 14t m)=5.24-5.34 (1H, m), 6.62 (1H, brs),

.02 (1H, dd, J=2.4, 8.5Hz), 7.27 (1H, d, J=2.4Hz),
7.51 (1H, dd, J=4.1, 8.4Hz), 8.32 (2H, brs).

237 H -H F €l -H cH "H-NMR ( CDCl, ) Sppm: 1.44 (9H, s), 1.87-1.96

O N (1H, m), 2.04-2.20 (1H, m), 3.15-3.39 (3H, m), 3.61
I ] (3H, s), 3.72-3.84 (1H, m), 4.77-4.86 (1H, m), 6.96
SN (1H, ddd, J=2.6, 4.3, 8.7Hz), 7.06 (1H, dd, J=2.6,

8.5Hz), 7.11 (1H, dd, J=2.6, 6.6Hz), 7.65 (1H, brs),
7.79 (1H, d, J=4.4Hz).
238 H -H -F Gl -H HC_N "H-NMR ( CDCl5 ) dppm: 1.42 (9H, ), 1.90-2.20
I | (2H, m), 2.00 (3H, s), 2.48 (3H, s), 3.22-3.45 (3H,
SNPNCH. M), 3.61-3.82 (1H, m), 4.67-4.76 (1H, m), 6.80-6.84
3 (1H, m), 6.95-7.02 (1H, m), 7.08 (1H, t, J=8.6Hz),
8.04 (1H, d, J=5.2Hz).

239 -H -H -F -Cl -H N "H-NMR ( CDCl, ) Sppm: 1.44 (9H, s), 1.78-1.86
[ (1H, m), 2.05-2.24 (1H, m), 3.08-3.31 (3H, m), 3.80
N Gl (1H, dd, J=7.0, 9.0Hz), 5.17-5.23 (1H, m), 7.10 (1H,
ddd, J=2.6, 3.9, 8.7Hz), 7.26-7.32 (3H, m), 7.88
(1H, ).
240 -H -H -Cl -ClI -H N H-NMR ( CDCl; ) ppm: 1.44 (9H, s), 1.77-1.87
/[ j (1H, m), 2.04-2.21 (1H, m), 3.11-3.35 (3H, m), 3.75-
N 3.86 (1H, m), 5.14-5.23 (1H, m), 7.07 (1H, dd,

J=2.4, 8.5Hz), 7.33 (1H, d, J=2.4Hz), 7.51 (1H, d,
J=1.1Hz), 7.58 (1H, dd, J=3.9, 8.2Hz), 7.90 (1H, s),

8.09 (1H, s).
241 -H H € -Cl -H T —_—F  "H-NMR(CDC;)3ppm: 1.4 (9H, 5), 1.73-1.80
| (1H, m), 2.01-2.18 (1H, m), 3.03-3.33 (3H, m), 3.81
SN (1H, dd, J=6.1, 10.7Hz), 5.13-5.22 (1H, m), 6.06

(1H, dd, J=3.4, 9.2Hz), 7.02 (1H, dd, J=2.4,
8.4Hz),7.06-7.12 (1H, m), 7.28 (1H, d, J=2.4Hz),
7.50-7.55 (1H, m), 8.06 (1H, brs).




2.2,8.9Hz),7.05-7.15(3H,m, 7.3-7.4(1H, m), 7.4-7.5

(2H, m,7.76(1Hd,J=7.7Hz),8.68 1H, bs). 271 -H -H -F
WO RhosHRIBHANVR ( CDCl 3) bppm 1.43 (9H, s), 1. 8-HCBIP2006/309988

(1HM,2.1-2.3(1H M, 3. 1-3.35(3H M, 3.7- N

3.9(1H m, 4.5-4.65(1H m, 6..63(1H, dd, J=

2.2,9.0Hz),7.05-7.2(5H, m, 7.75(1H,d,J= p.3Hz ),

8.67 ( 1H, s). 272 -H -HpabhaHoH HNVR ( CDClI 3 ) bppm

: 1.43 (9H, s), 1.7-1.9 (1 H m), 2.05-2.25 ( 1H, m

, 3.1-3.35 ( 3H, m) 3.8-3.95 N

% 1H n), 5. 4-5.55(1H, m 693(%@,& 8.9Hz ), 7.0-7.05 (
1H m), 7.05-7.1 (1 H C1-7.2( 2H m),
7.35-7.55 ( 3H, 1), 7.58 pRHz ). 273 -H-H -F
-H -H HNVR ( CDCl 3) bppm R'1143 DggH s ), 1.7-1.9 (1
H m,2.05-2.25(1 H, n), 3.05-385(3H,m,3.8 NS
395(|Hm),54555(1Hm),6.02( d, J=
8.9Hz),7.0-7.2(6H m, 7. 60(1H, d, J= H, 274-H H-H
“H-HS'HNW ( CDCI3) bppm 1.4%,¢ H s), 1.7-1.9
(_1H manqaza(1Hm21335(3’Hm 38395 /

Ret BX 1i RS & 5R‘65f6$rﬁﬁ) 606(1NMB J= XL. 9.0 ),

. LY T l.o l.\.)\.)\ R '

242 (B T o 770 K, chvreg0- orge) IR DL DTS b 377 3,08
N H NMR (CDCl 3) bpp 9H1H ))5%% Esezmu 1%%11{@9%{':14
2.08-2.26(1 H, n), 3.16- z .
= 450261(1H n)’ 688 ﬁg %14“?%-273 74759(1 , m), 8.10-

243 7. 28(4H, ) ,-cr.-Bp(1 H__dd, FI4N R( D@HZ;)SppnY 1883-(9H, s), 1. 2186(
8.05(2H, m, 8.76 (1(H d, Jm)zzgmgzzﬂﬁm)wewa T ,3.83 (1H,

O 1H, d
-CH3-H p ' H NMWR ( %7 %ﬁg H&dJ "
T (1 178.22

1.88(1H M, 2. 12(1H br), 2. 28
o 00 e S0l ik 3 H aﬁcmz )6 1.44 (9H, s), 1.73-1.90 (1H,
244 ) ,-B. 4B( 2R, t-CD=6.. 6 69 3 ppm: s
R AN e i iy
(1H dd, J=8.1, 8. 6Hz) zf‘b 49(1H s). 7:89 (H, brs), 8.09
7.09(1H, m, 7. 87( 1H, dd, J=8. 7, (8 1)

245 - H-H NHO -CH--RIVRH( bppmNMRMDGBHSprm) 1411 (83 -s1,.19%6-1.89 (1H,
\\ 1 CH3 (1 H, m),iéz Ilﬁ 5 ( ), H05-829 (1H3 M28. B)-B35 (3H3H), 3.77-3.87
m), 3.69- 3.85 (1-H>M), 41@62;)(53%52@(3)'1 nnzgoe m7c5'499((J3H23d8J5'12%’
br), 6.65- 6.70(1 H, n), 6. 85 'Mégéﬁ brs)agé@%(m )6 ,

046 (1Hyd, J= g?"‘éz ﬁ 99- 05(71'; rlr\i %3‘ m: 144(9H s), 1.75-1.86 (1H,
dd, J=2. 9Fz), ﬁi( | 3.12-3.34 (3H, m), 3.80 (1H, dd,
71 10.0Hz), 513 5.24 (1H, m), 7.07 (1H, dd, J=2.4,
8.5Hz), 7.32-7.34 (2H, m), 7.59 (1H, d, J=8.0Hz), 8.49
1H, s).
247 -H H €l -Cl -H N sH-NMR(CDCI3)6ppm: 1.43 (9H, 5), 1.82-1.95 (1H,
/L/W m), 2.09-2.25 (1H, m), 3.13-3.37 (3H, m), 3.70-3.80
N (1H, m), 4.41-4.50 (1H, m), 6.86 (1H, dd, J=2.5, 8.6Hz),
7.13 (1H, d, J=2.5Hz), 7.48 (1H, d, J=8.8Hz), 8.22 (2H,
s), 8.82 (1H, s).
248 -H H -Cl -Cl -H _ "H-NMR ( CDCls ) 5ppm: 1.4 (9H, s), 1.74-1.88 (1H,
Nﬁ m), 2.05-2.20 (1H, m), 3.10-3.38 (3H, m), 3.77-3.87
JEN (1H, m), 5.22-5.34 (1H, m), 6.63 (1H, brs), 7.02 (1H,
dd, J=2.4, 8.5Hz), 7.28 (1H, d, J=2.4Hz), 7.51 (1H, dd,
J=4.3, 8.4Hz), 8.32 (2H, brs).
249 -H -H -Cl -Cl -H N._CI "H-NMR ( CDCls ) 5ppm: 1.43 (9H, s), 1.79-1.90 (1H,
/E:lf m), 2.04-2.27 (1H, m), 3.14-3.36 (3H, m), 3.67-3.80
NN (1H, m), 4.36-4.45 (1H, m), 6.89 (1H, dd, J=2.5, 8.5Hz),
7.16 (1H, d, J=2.3Hz), 7.51 (1H, d, J=8.4Hz), 8.05 (1H,
brs).
250 -H -H -F -Cl -H N._Cl 'H-NMR (CDCl; ) 5ppm: 1.43 (9H, s), 1.80-1.98 (1H,
/E/T m), 2.11-2.28 (1H, m), 3.15-3.39 (3H, m), 3.68-3.78
~-N (1H, m), 4.36-4.45 (1H, m), 6.99-7.05 (1H, m), 7.18-
7.27 (2H, m), 7.97 (2H, s).




m .
Rer\floESg 89*%1

(2H, ). WD 2006/ 121218 PCT/ JP2006/ 309988 -114 Tabl e
36 R& R3R5 RZNR6 RLN-OCH3 OH3C CH3 Ref.
WE06RI2R2 R3 R4 R5 R6 NVR No. 278 -H -H - F -BUT/M0G@H9988
'H- NVR ( CDCI3) bppm 1.43( 9H, s ), 1.78- 2 O

1.90(1H, ),

Hz

m
(1
6.
)

L
7

2.04-2. 17(1H mL_,

), 2.86 ( 2H, dd,

3.36 (3H s),
m, 6. 60(1 H,
-6.78 (2H, m),

ddd,

6.93-7.02 ( 2H, 279 p

CDCI 3) bppm

br),
br),

.43 (9H, s
(1H, m, 2. 05- 2. 17(1Hn) B
dd,

]%1166(2H dd, J = 6.7, 7.7
7.7 Hz), 3.19-3.29 (3H,

3. 66 @ag§6(3g H m) 4.35-4. 41

Hz ),

686(1H dd J:1 9, 8.6 Hz

H -H-H CH3 H NMWR (
%3Hz) 3.26 ( 3H,

=6. 18. 3Hz) , 2. 82( 2H, dd, Jg6. 1
3.33 (3H, s), 3.69-3.79 m), 4.41 (1H,

6.62 ( 1H, br),
(1H dd, J=2.5,8. 7Hz) , 6. 84- 6. 91 (3%@0 CH. 93-7.03 (2H,
CHCH3 ' HN

280 -H -H

-F -C

[a'al

6.72

3) bppm 1.41

N-OL(3H-Lim 3 R?'Q’) 13-2.18

o

RR

36 82- 7003, 1((mH %3

S
frd,
e 594§ éﬁ‘l 5 '344?%3 Qgg))@%p 7@7(% Jm)1 230
’6HBm21 A68H), 1.781.97 (1H, m),

3Hs)'1ﬂ“"§1445( 1H m),

3797 97(1H, m),
60)378((1H nrqr;)

m) 2.29 (3H, s), 3.18-3.38 (3H, m), 3.61-

251 6. GA B 7 € L 6. TS'HAR
dd, J = 2.7,6.2
(.27-7.32 ( H
-H-H-CH3 -F -H CH3 HN

252 ), -M.-A8ei Nc@, 3y 91 |Hn)
d, J=6.6, 7. 6H2) , 3. F5-8. 27(3¢J0m2
(3H,s),3.68-3.7 ‘'m ),

254

255

256

257

258

259

260

m, 6. 36- 6. 43( 2H,
253 (34 B)-H 28D +H -

43. 8814, di 4.4 43 (1H, m), 6.54-6.73 (4H, m), 7.11-

m. 6. 79180 @HImP. 2 Hz), 6.87-7.02
CH3 - FH-MVRIHSDCH) Rivin:(1.430GH,3), 1.78--1.94 (1H, m),

bppm 1.41 (9H, s
H-H-F H H
s
-H-H-Cl C -H
s
Sy
H-H-F -CI -H
S
H-H-F -Cl -H
~p
H-H-F €l -H cl
Jgs
. S
H-H-H -H -H Cl
Jgn
S
H-H-F -Cl -H S
Jov;

S. 60- n3-84-2.20 (1H, m), 3.13-3.34 (3H, m), 3.67-3.80 (1H, m),

4.29-4.45 (1H, m), 6.48 (2H, d, J = 1.7 Hz), 6.72-6.83 (2H,
m), 7.04 (1H, dd, J = 3.1, 1.7 Hz), 7.37-7.42 (1H, m).

"H-NMR ( CDCl5 ) dppm: 1.43 (9H, s), 1.82-2.00 (1H, m),
2.01-2.23 (1H, m), 3.10-3.40 (3H, m), 3.61-3.79 (1H, m),
4.26-4.42 (1H, m), 6.41-6.44 (1H, m), 6.50 (1H, dd, J= 1.5,
5.0Hz), 6.89-7.02 (4H, m), 7.18 (1h, brs)

"H-NMR ( CDCl; ) dppm: 1.43 (9H s), 1.81-1.98 (1H, m),
2.05-2.24 (1H, m), 312338( H, m), 3.63-3.82 (1H, m),
4.30-4.46 (1H, m), 6.50 (1H, dd, J = 3.0, 9.0Hz), 6.72-6.76
(2H, m), 6.96 (1H, dd, J=1.5, 3.0Hz), 7.20 (1H, brd, J =
9.5Hz), 7.36 (1H, brs)

"H-NMR ( CDCl5 ) 8ppm: 1.27-1.52 (11H, m), 1.62-1.82
(3H, m), 1.90-2.05 (1H, m), 2.95-3.69 (7H, m), 3.85-4.05
(3H, m), 6.95-7.00 (1H, m), 7.00-7.16 (2H, m).

"H-NMR ( CDCl; ) 5ppm: 1.15-1.35 (2H, m), 1.46 (9H, s),
1.52-1.73 (3H, m), 1.76-2.05 (2H, m), 2.91 (2H, d, J = 6.7
Hz), 3.08-3.35 (4H, m), 3.35-3.65 (2H, m), 3.80-4.00 (3H,
m), 6.76-6.88 (1H, m), 6.95-7.10 (2H, m).
"H-NMR ( CDCl; ) 8ppm: 1.42 (9H, s ), 1.8-1.95 ( 1H, m ),
2.1-2.25 (1H, m ), 8.15-3.35 ( 3H, m ), 3.65-3.85 ( 1H, m ),
4.45-4.6 (1H,m ), 6.7-6.8 (1H, m), 6.9-7.0 (2H, m ), 7.0-
7.1(1H,m), 7.21(1H,s),7.31 (1H, d, J = 1.7Hz ), 7.65-
7.8 (1H,m).
'"H-NMR ( CDCl3 ) 5ppm: 1.42 (9H, s ), 1.8-1.95 ( 1H, m ),
2.1-2.25 (1H, m ), 3.15-3.35 ( 3H, m ), 3.65-3.9 ( 1H, m ),
4.45-4.6 (1H, m ), 6.85-7.0 (3H, m ), 7.05-7.2 (2H, m),
7.25-7.4 (3H, m), 7.6-7.75 (1H, m ).
"H-NMR ( CDCl )5ppm 142(9H s), 1.
:i 1,m), .

3 (1H
6 (1H, )
.9, 6.3Hz ), 6.95
735(1 s)

CDVCOJ}-—‘
/\o)w
=T

3
-

w,

°"o>




—M—W Ref — Ex Rl B2
: 4

.20 NO 31 .24-(3 2" ( 3H m2), 372" ( 3H s),
3.75-3 85 1 m.45 m672' ( 1H d4J=95 Hz) ),6. 2( 1H,
whedos/121218 7.21 (2H, m), 7.31-7.34 ( 1H, m), FCBH82006/309988
2.9, 9.4 Hz). 283 -H-H-F -CH3 -H CH3

"H NWVR ( CDCl 3) bppm 1.43,(494 s), 1.78- 2 O

1H, dd,

1. 90( 1H, M),

J

2.02-2.13(1H M, 224(3H, i | s),

2.62(2H, dd, J=5. 4, 8. OHz) , R. 9 23 B4
(2H, ), 3. 19-3. 29(3H, n) , 3. 32(3H s), 3.98-3.79 ( 1 H m

), 4.35-4.46 (1 H m), 688 (1'H br), 6.70-6.76 (
3H, ), 6.84-6.99 (2H, 284 THH -F -CHB - H CHB H NMVR
( CDCI 3) bppm 1,42 (9H f80-
1.92(1H, m), 2. 08- 2. 18( 1Hx 3HRE N O
s).3.24-3.31(3H, ). 3.69 (@H ). 3.75-3.81 ( 1H,
M. 4.44 ( 1M, br). 6.69 ( IH ,J:94 H ),

6.74-6.79 ( 2H m), 6.96-7.01

7.21-6.79(1H M),

7.55(1H, d, J=9. 4@; ><\Altﬂ32006/ 121218

PCT/ JP2006/ 309988 - 115 Tabl e 37 e Igg RS R2 ,R6 N

RA RS RA NMR

HReReé .o -H 0|+N|W'? CDCI3) bppm 142

1 2 _06-2

\W;nrluH)'EI 4 4.

3.6

1 Q9
EB—+—1-82 DCl pm141 9H )‘]8-20 1H,
2 SW), 2*'@“%{5%3 ﬂ@ 31532 3Hsm)373(9

(2H m, 3.15-3. 27 (1H 5-4.7 6 2H, m ), 6.9-7.1
3.73(IH, M, 3. 78(3H, s) él 34 glg i %3@%34%7 (|.7| d, J=2.1Hz),
@5(77

6.53-6.89 (7H, m), 6.97-

Hm)

262 (2HH-286 - ~H -F -H zH 1 ﬁ1mi4ﬂ-(§f23 1.8-2.0 ( 1H,
1.61-1. H, nrn)),2m59@(2HOﬁ%)(31'l5$~l4(N-| ), 3.7-3.85

263

264

265

266

267

268

(9H, s),

m, 2. 74( 2H, dd, J
3. 10-

7.9 Hz),
H-H-F

H-H-H

-H-H -H

-H-H-H

-H-H -H

-H-H-F

-H

{9Hz), (2H.37) @28;:4.81d1H,dn =68081H, dd, J = 2.3,
i 8.8Hz ), 6.9-7.1 (4H, m), 7.2-7.35 (2H, m ), 7.62
(1H,d, J =8.6Hz).
H-NMR ( CDCl; ) Sppm: 1.43 (9H, s ), 1.8-1.95 ( 1H,
m), 2.05-2.25 ( 1H, m ), 3.1-3.4 ( 3H, m ), 3.65-3.9
(1H,m), 4.4-46 (1H, m), 6.82 (1H, dd, J = 2.0,
8.8Hz ), 6.95-7.2 (6H, m ), 7.55-7.7 ( 1H, m ).

Cl
e
S
CH, "H-NMR ( CDCls ) Sppm: 1.41 (9H, s ), 1.8-1.95 ( 1H,
m ), 2.05-2.25 (1H, m ), 2.42 (3H, d, J = 0.6Hz ),
m 3.15-3.35 (3H, m ), 3.7-3.9 (1H, m ), 4.45-4.65 ( 1H,
S m), 6.75-6.85 (2H, m ), 6.9-7.05 (3H, m ), 7.15-7.3
(2H,m),7.45 (1H,d, J=1.9Hz ), 7.63 ( 1H, dd, J =
3.9, 8.5Hz ).
S 1HNMR(CDClg)6ppm140(9HdJ 2.9Hz), 1.8-
@ 1.95 (1H, m ), 2.05-2.25 (1H, m ), 2.39 (3H, d, J =
0.8Hz ), 3.15-3.35 (3H, m ), 3.7-3.9 (1H, m ), 4.45-
CH, 4.65(1H, m), 6.65-6.75 (2H, m ), 6.8-6.9 ( 1H, m ),
7.01 (1H, dd, J = 1.8, 8.56Hz ), 7.11 (1H, bs ), , 7.15-
7.3(2H,m), 7.39 (1H, d, J =1.9Hz ), 7.81 (1H, dd, J
= 3.6, 8.4Hz).
cl "H-NMR ( CDCls ) Sppm: 1.42 ( 9H, s ), 1.8-1.95 ( 1H,
m), 205-225(1H m), 315335(3H m) 3.7-3.9
N\ (1H,m), 4.45-4.6 (1H,m ), 6.87 (1H, d, J = 1.9Hz ),
s 6.93 (2H, dd, J = 1.0, 8.5Hz ), 7.05-7.15 (1H, m ),
7.23(1H,s), 7.25-7.4 (4H, m ).
"H-NMR ( CDCl5 ) 5ppm: 1.41 ( OH, s), 1.75-1.95 ( 1H,
)@E\\”’”@» m), 2.0-22 (1H, m), 2.57 (3H, s ), 3.15-3.35 ( 3H,
S m), 3.7-3.9 (1H, m ), 4.45-4.6 (1H, m ), 6.75 ( 2H, d,
J=7.8Hz),6.8-7.0 (3H, m), 7.15-7.3 (2H, m ), 7.39
(1H,d, J =1.7Hz), 7.58 ( 1H, dd, J = 3.8, 8.2Hz ).
HNMR(CDCIg)ﬁppm 1.42 (9H, s ), 1.75-1.95 ( 1H,
m m), 2.0-22 (1H, m), 2.55 (3H, d, J = 1.0Hz ), 3.15-
S 3.35(3H, m), 3.657-3.85 ( 1H, m ), 4.35-4.55 ( 1H,
m), 6.75-6.9 (4H, m ), 6.9-7.05 (2H, m ), 7.26 ( 1H,
s),7.51(1H,d, J=8.6Hz ).
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8.75(1H,s). 291 S'HNWR ( CDCI3) bppm 1.40 (9H, s),

1.8-2.0 ( 1H m), 221 N2.3 ( 1 H m), 3.15-3.4 (
wa@koeei218 3.7-3.9 ( I H m), 4.5-4.65 ( 1 H, PCT/JP2006/309988

n,6.95-7.2(3H,mM,7.38(1H,s), 7.53(1H,d, J= 20Hz) cl

3
7.75-7.9 (1 H m), 8.05-8.2 (2H m). 292 N 'H NWR
(CDCl 3) bppm 1.40 (9H, s); fszo( 1H, m), 2.1-

2.3(1H ), 3. 1- 3. 4(3H, M. 4.45-4.6(1H, S
F”)( 6. ‘r?é 6. 6(1H$T) 7“7091%%1%1 d39 =1. 2)),8 4Hz) , 7. (38(1H

d, J=5. 4Hz), 7.54(1H,d, J=5 %ﬁ 65(1H, d,J= 1. 7Hz),

7.8-7.95 (3H, m. 293§ FR (CDCI 3) bppm 1. 42

(9H s), 1.8-2.0 ( I H_ 1 ~~Re

2.3(1H m, 3134(3Hn)23. - 3. 9NH, m , 4. 45-4.6(1 H,

|~I~F m),6.45-6.6(1H m, 7. 07( 1HAd, J2. 0, 8. 4Hz) , 7. 3-7. 4

(1H ), 7. 55( 1H, d, J=5. 4Hz), 7. 59(\Li{ d, J=2. OHz), 7.8-7.9

(2H, m, 7.96(1H, d, J=5. 4Hz). 294 G+O Cl—ﬂa-l-NI\/R(CDCIS)

bppm 1.40 (9H, s), 1.8-2.0 ( 1HO9mJ\.

2 B(1H M .3 1.3, 4(3H.m . 3.7-3. 0 1Hh 5134546(1H S
ReF B iy, 635-763 65CAH Rp, ROI5( 1, dd, JAMIRD, 6, 5Hz), 7. 40( 1M, a

No. Q\ Z. —

\l
@

218 T PB00E) 308688 - 117 b _Pé&f”;(-m N
(3, 4-di chl or ophenyl ) phegy idd) 1= 87 YA AR N 86 ( 2H
di hydrochl oride An ace aC| d s blzt 3. 1983, 9163H11n) 3
contai ning 3- 5 oxopyfrolidne- I-3§§r(65§<? 56‘1?_112

tert-butyl ester (0.67 g) and sseém dd, J—19 58106
(3, 4-di chl or ophenyl ) phenyl am ne stirr

e
279 at -Hoohh -Fenpétatte over niight. H‘1DIMH1(eCEPﬁPIa<X &1 has
added 1.5 g of sodium |e@x 5("%@“@%2 ?Il_b
by stirring at roomtme H9r3 33 (3H,
Di chl or onet hane was add the(nﬂaﬁt)|4czt1 (stel[ bit)] ®160
and washed with water, foll ovved WH J Ag-%0§éHz), 6.8
magpesi,um.sul f The soIv
280 undgr l_Ieg\ljced Cgr essure, anoC 3he 1r9g |1q§§él )az%p h
purified by silica gel h GHah

hexane : ethyl acetate 5 %Hv ﬁt6 4
distilled off fromt epurlfled
pressure, and the residue 15 was I7$S§2(V|E|dml hygg

281 hydHocHl oCHe #&ci d-tet hanol an4 he HMRJ(rmmla)&pefnt ux
one hour. The reaction i 0f H erfk
dryness to thereby obt4 e g% @qq @
solid (3,4- dichlorophe heny | pyrsr)p giema%ﬂy A

di hydrochl ori de. 1H NWR (DI\/SO dGEI )6669?59432((25’”m ), 6.7¢

282 -H -H CH; -F -H cH, H- NMR(CDCI )6
LT

-3.32(3
283 -H -H -F -CH; -H CH
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20 1.50-1.68(1H, m), 2.10-2.29(1H ), 2.74-2.90(1H m,
3.02- 3.22(2H, M, 3.51-3.66(1H M, 4.61-4.79(1H m,

w@2®8(1h18ld, J=2. 9Hz, J=9.OHz), 6.87 (1H, d, JeCr/&4n)6/309988

7.13-7.19 (2H, M , 7.29-7.44 (2H M , 7.45-7.54
(2H m , 9.03 (2H brs) . Example 2 25 Synthesis of
(S)-(3, 4-di chl or ophenyl ) phenyl pyrrolidin-3-ylam ne

di hydrochl ori de Table 37

3(S)-[(3, 4-di chl orophenyl ) phenyl am no] pyrrolidine-1I-
carboxylic acid tert-butyl ester (0.13 g) was
dissolved in 1 N hydrochl oric acid-ethanol and heated
under reflux for one hour. The reaction solution
was concentrated to dry ﬁhereby obtain 0.11 ¢
of brown anorphous solid
dlchlorophenyl)phenylpy?% din-
hydrochl ori de. 1H NMWR (DI\/B@HG

1.50-1.68(1H ), 2.10-2.29(1H, n{ﬁWg 75-2.90( 1H, m,
3.02 WD 2006/ 121218 PCT/ JP2006/ 308 @ {§18
3.23(2H, M, 3.51-3.65(1H nm, 4.60 , 6.58
(1H, dd, J=2.9Hz, J=9.0Hz) , 6.87 Gﬂ@ICHS J 2. 9Hz) ,
£.12-7. 19 (2H m . 7.29-7.44(2H M,

Ref. Bx7 /9. REAPH Y, B50B62H, brs). Exan'pl eNMRS Synt hesi s

No.

of (3- f|unrnnhpnvl\-(%\-nvrrol|d|n -(4-

285 ¢ r i-H| gbr ofret M phethyl ) am ne tU -NMR 6CDCl; ) 3ppm: 1.42 (9H, s ),

286

287

288

1, 2- di chl or onet hane sol ution n1) édr7t7a’f$ﬂ(n m) 2.06-2.10 ( 1H,
((S)-1-benzyl pyrrolidin- 3y 3f|uo ﬁgﬁ')?} (@H. m), 2.86-2.91
trifluoromethyl phenyl) 048 5( 3H, m ), 3.64-
added 1 10 chi oroet hyI or §f or rrate é%’;_ssgg“?“H“Hv
mol ). The mi xture wa tirred at ro r7ejﬁ1717((2Hm)'

for 15 hours and heated under refl ux ,ﬂ‘ hour

soWentl was dHstiidH ed of der reducaqu;;e@@mm; ppﬁ,nqll42(9H s),
5 m nethanol was then ed to the restdus @rdmhenseeoo ( 1H,
under reflux for 3 he ffXer di stim), iAg(eheld, J=5.8, 7.9 Hz),
sol vent off under 15 reduc pressur e2-87 iéHrdsks il & Bes, wast) 3.10-

then dissolved in dichl oron¥ hiine and-23&3Hed )vdG63.88 1H, m), 3.77
aqueous saturated sodi um hydreQen€Hs g)égagt)e"fg%ﬂaﬁi(@)'rﬁ m), 4.81 ( 1H,

After drying over nagnesium sul fate, b, d, J=15.5
distilled off under reduced pressure.

ZG éﬁ:@ﬁ z),6.37
di ssolved in ethanol, fumaric acid (1 % %18%? 99 (9H,

wasH 2CH t ke, adldedHt hereto, gi v n a urp,fmr s ut
The solvent was distilled d@ 5 neé-lrlgém‘%‘mr%s)d%%é ?12((%:'?,1))

and the crystals produced Jbyxadding 21|18h13|®rsqn217$12l79(2H m), 2.88-
to the residue were sep ratNedoby fil2.eat2iem f3di3-3.25 (3H, m),
dried, giving 0.24 g o ghf” brown pd@eéi7§ ((8:-m), 3.78 (3H, s ), 4.34-

f1 uor ophenyl S r. - 3-yl - (4- f‘%fl‘*ﬂsdﬁbﬁ@@lﬁ Hph), 6.36 ( 2H,

en;|)afn ney) (S)-py yi-( m ), 6.70-6.74 ( 2H, n?)g;3-691
(3H, m), 6.99 ( 1H, br), 7.17 (1H, d, J
=8.6 Hz).

H H -F  -CHy -H Oy "H-NMR ( CDCls ) Sppm: 1.42 (9H, s ),
3 1.76-1.85 ( 1H, m ), 2.01-2.09 ( 1H,
m),2.22 (3H,s), 2.71-2.75 (2H, m ),
N. O 2.84-2.88 (2H, m ), 3.13-3.28 ( 3H,
/@j m), 3.63-3.75 (1H, m ), 3.77 (3H, s ),
4.33-4.37 (1H, m), 5.06 (2H, s ), 6.47-
6.53 (2H, m ), 6.69-6.85 ( 5H, m ),

6.91-6.95(1H, m),7.14 (2H,d, J =
8.5 Hz).




25 difumarate. Melting point 144.0-146.2C. Exanple 4
Synthesi s of (3-chloro-4-fluorophenyl)-(4-nmnmethane

waeiobommeiphenyl ) - (S)-pyrrolidin-3-ylam ne PCT/JP2006/309988

hydrochl oride 30 3(S)-[(3-chl oro-4-fluorophenyl)-(4-
nethanesulfonylphenyl)aninﬁjgyjrolidine-l-carboxylic
acid tert- butyl ester (O. é'g, 0.9 mmol ) was added to
4 N hydrochloric acid/ ethylcasgtate, followed by
stirring at roomtenperature for one hour. The
reacti on solution was concentrated to dryness under WO
2006/ 121218 PCT/JPZOOG/SOQ?ﬁS -%&9 reduced pressure
to thereby obtain 0.35 g of 'Wnrte powdery (3-

chl or o- 4-f 1 uor ophenyl ) - (4- et Aanesul f onyl phenyl )-(S)-p
yrrolidin- 3-ylamne hydrochKESide. I H NVR (DVMSO-d6) 6
ppm 5 1.56-1.68 (1Hm , 2.1 N%; 9 (IH M , 2.82-2.94
(1Hm , 3.08 (3H, s) , 3.10- 3,
3.57-3.68(1H,m, 4.70-4.85(1H, cec9- 6. 75(2H, m,
7.32-72.37(A1H m 7 58-7 64(1H M . 7.65-7.69(3H m,

Ref. EXg RJ- 9. 45(2H,Ré. ExanpMR 5 10 Synt hesis of

No. (2 chloro-4-fluorophenyl)-[4-(pyridin-2-

289 y

yI dRy) but yl ] - (Syepyr r ol MR GCRGlalRnre: 44T (st 6528 (@H, m), 2.1-
1 Lo e Y=-1 3 ,S , L. ,
(pyrg -yl oxy)but yl ki ]65 ol ﬁ'} nbﬁ%qtgo%(ﬁﬂgn* (

290

291

292

293

294

Jlll_l/ '\’

acid tert- butyl ester )-

4-br omp=2- chl oroz| 15 fil WRMROREFES W pk01 82 o1, O: $82.0( 1H. m). 2.1-

nmay’) e addefd tjri -tQBt(ﬂHbMt)yé.aﬁlﬁﬁl@BHﬂﬁ), 3.7-:?.9(1H, m(), 4i5r?4?'7 (1H,
tetrefl bor N 14 ry), 608 08H,r8apd 3 2.0, 8.9Hz ), 7.28 (1H. s ), 7.3-7.4 ( 2H,
tris(di benzylideneacet oney.dé pat,Idadi-0mHg},18.3v),1H) s § B45-8.55 ( 1H, m ),
mol ) and sodiumtert8@b(éRisde (110 ny, 1.2 nmol) and

heat®d-mader reftdux urdd&MRA GRGl )Apem: hedo¥piser ©8-RON 1H, m), 2.1-
12 Aft g}%@plin S GHr Bdrd oS¢ eApen a0TR9 ( Whtrek, 4.5-4.65 (1H,
was./add8d to the“Teact [.81)%71 {3 nm)g- ( 15k 89,33 (I, d. J = 2.0Hz),

wi th ethyl acetate was’ ¢ORGUCTeR ) &HESE4eH4BY was

dri ed _ower magneNium siH-NEIRg GDTL )Gppeentc edred )UNBLL0 (1H, m), 2.1-

reddicg pr ess;)jr e,] and28KdHrm3i xtd4al, mhar-pay i) rﬁé 4.45-4.6 (1H,
by STi¢a gel ohr ofeb.6 ¢ Hphy, 7(08-(Helxane = 1.8z ), 7.38 ( 1H,
acetate = 3 : 1). The %dﬁzxéﬁftlz RB5h63H.H, dEiS4Had, B6F (1H, d, J =

fromthe purified prodglé'ﬂl ki@ﬁgq%ﬁhf}“@d ressure. The
: : e : ; 1.8-2.8(dH, m), 2.1-
T S R T et
. * . . .1 3 d = 8 B ¥
thereto, Tol lowed by s ki AgsatyrHgm (m;gi,; I_Pdf“ﬁ'f%tgH?’Z;ﬁr
3 hours. After concentpatd (9 Widess ( AUCedspHESSUrE, ’
thelresidue was_puri f i ®EINMR (CDCIs ) dppm: 1.40 (9H, s ), 1.8-2.0 ( 1H, m), 2.1-
y g 23(1H,m), 3.1-3.4 (3H, m),3.7-3.9 (1H, m ), 4.45-4.6 ( 1H,

F M) 6.5-6.65(1H,m), 7.18 (1H, dd, J = 1.9, 8.5Hz ), 7.40 ( 1H,
S $),7.59 (1H,d, J=1.7Hz ), 7.8-8.0 ( 3H, m ).




10

15

20

25

30

30 HPLC. After collecting objective fractions, the
solvent was distilled off under reduced pressure, and

wAaMsAazeHus pot assi um carbonate sol uti on wasPEO#Rd0d/399988

the residue, followed by extraction with

di chl oronet hane. The extract _ _dried over nagnesium

sul fate and concentrated under reduced pressure, and

araMf 2006/ 121218 PCT/ JP2006/ 309988 -120 et hanol

sol ution containing fumaric acid (8.1 ng) was added to

frethesitiue (@ hanol3,dofichbenonhenyiepbbyy bipymial iadlin-3-ylamine
ion. After concentration under reduced

g?fé{é(g{ﬁeehl%\%al;&teer (3 m) was added to the residue,

fol |l owed Bn fraaezt&cdr yacngl tcsoauﬂ:lfheneby(1(5bt ahn 19%dcLBhing 3-

3= chI fI or en
%Qéfréfd}?%fdl?%o;(y? FS;J rB‘F’}/J%I'kﬁ[té’Jyl aptere (0.67 g) and
dBchﬂil@xopﬂ;éhm é?l‘jﬁ@}nﬁiﬁé S §)45qds 555(1:%'1‘&:@:1 room
65-1.8 , 95(1H, m, 2.05- 15(1H
ezgpeb%ate%ﬂ_'omar 1’1349’1’2?5. (2} tthe g&gtgp@)was LBlegl ZL 5 g of sodium
fﬁﬂad@to(x o§éh§zéﬂde§) Ofoll e,% ;J% %g{z%ill %dSA—%) 5pgn temperature
feg. %Hz(yurs 7 pgo@ipmozd@thaheglﬂza,s \h::@ldzi) to ThBS5reaction solution

% vﬁ%{pg ﬁft?lug?%p enyq;loz'q@ ﬁg?h% gi%es}‘%‘ﬁ%flu%?ulfate

Tl&i pytvett divas 3-dfkam hed hydr ouhaefl dedhBedC@ire6saséd and the
SO

BB Tk theh e A A ek Dok (e arumne srwemgtography (n-

lesthd er tet Ut pleeester=(£ 60 g, 1 T%e"%%'llreﬁ’adwa distilled off
3- met hyl t hi opr opi oni ¢ al dehyde (0.6 g, 5. ?
519 (i BUrib6Re t RERIBIGH @ﬂéeévwdwfghtpre%uSedl aumi the residue

hdd agel Q% hor 91h drN % ot o4 ¢ 358; 41 ﬁan\l\@sr%%egieﬁ&gd under

t he thure yStlrrlnga roomte
feflus frsurane f[(m:thl ofTbeetreaneivassatdetbrt ovddeconcentrated to

tion saol,uti nd.th react sol uti on_was
TR Y RO S0B0 S Hu erobitameoLia (3, 4-
diydrlogephan pD) st yS Gl b D1H 1 red B yd Bin@ e ON £y ARIPES-UAL |
125 sul fate. ge solvent was distilled off ‘under

ﬁeHMBéW%? &lsd @P™M: and the residue was then dissol ved
1.50L1NeBY g 0gN Ori & agid: 29§r gl (10 o) _ 9”99 rﬁ%"tr@g 3.02-
ol Was

under reflux for one hour reaction sofl U
TordeHy at ed- Pb-Weadsismi o ﬂh@l-eﬁby79o(k3ﬂamm, 0. 18 (1i,afd, J=2. 9Hz,

Jgs_z) Iog\y anog QPPH%I aol | %3 chI 9r934 fiy&kp%heny )%%37 44 (2H,m)

yI sul br opy1)=-'(’S) - pyrro1 yI a
hy@r—@cﬁﬂ@?fﬂdﬂa H—LOIP(/RH(H\@O dé) 6 ppm
]%3352 1. 70( 2H, m 1.80-2.18(i ncl udi ng

7ppn(s)]), 2.40- 2.51(2H n), 2.84-3.49(6H m,

S‘}/nggeglég%g" Iirﬂ) (8; 8:&r8kdbhBAy1) h?3n pyrrb 2R3 ~-ylamine -*

dlhydrochlorlde
3(8)-[(3,4-dichlorophenyl)phenylamino]pyrrolidine—1~

carboxylic acid tert-butyl ester (0.13 g) was dissolved in 1 N

hydrochloric acid-ethanol and heated under reflux for one hour.

The reaction solution was concentrated to dryness- to thereby

obtain 0.11 g of brown amorphous solid 3(S)-(3,4-

dichlorophenyl)phenylpyrrolidin-3-ylamine hydrochloride.

'H-NMR (DMSO-ds) § ppm: ,

1.50~-1.68(1H,m), 2.10-2.29(1H,m), 2.75-2.90(1H,m), 3.02-



WD 2006/ 121218 PCT/ JP2006/ 309988 -121- Exanple 7
Synthesi s of (3-chloro-4-fluorophenyl)

wWE6d2 18-yl - (S)- pyrrolidin-3-ylam ne PCT/JP2006/309988
di met hanesul fonate To a di chl oronet hane ' sol ution (100
m) containing 3(S)- 5 8- _ o
[ (3-chl oro-4-fluorophenyl )pyrl d.L i'n-3-ylam no] pyrrolidin

o Qs (e@yioxylic acid tesi=pusyliester (16.0 9, Alsy 4 g0
vv{elIg)o')a(ldded trifl uoroacetdl [ aC| d (20 m), 18,m),

ﬁop?é%od%yj—gt PHEl Ag° el %)oorh - dTdAPedada? OHor, 37 HAHIS 19 (2H,m) ,
hegsol S digtidl unge uced pressure,
;’an9aﬁ %Lg{?ed\ﬂ@ sgt %%ajz e%pszglglgnum O@]ﬁ/%eg)ge ¢ar bonat e
gsbwplem was added to the residue to make the residue

siheline, oll oved by exytaciion wun dol ororeuizne

sol Yembrovas hydpsehll pehiofd dﬂ@dﬁ&ré@éﬂuced pressure, and
the residue was _purified by basic silica gel colum

chr omat ogr&phy ﬂﬁztﬁllléhi%?@?@h%@e sohitdanol(l= ml) : containing
Ixs) The g‘lﬁﬁ}kr?ﬂ@§dﬂ{—s§J§)ﬂ yeqs_ @;[I_Ltl r?qlrgn:yﬂg g#rl fied

roduct un reduced preéssure.
§§#@%mmﬂ@¢ﬁwéphen@l)tamneesu dué8was addéd mmol) was added 1-

g and .t he sol vent s
Fﬁen?%blqér&l dlorfo?% { % %l ticdd r?rgsérﬂ}o& Thg\ﬁ\qae mixture was
sésrmﬁa aﬂzasrcroacrt;es@ahrawzeﬂeffcmnlﬂ heowdls @d2GehbelelNder reflux
a%q‘bl6 sg f }%];rs tgﬁ%;%olg\g diystllled off under reduced pressure,

§Iy{dil 8li it Sntlhand)l- Rk @hefli Bddsy NI residue and heated under
di net hanesul fonate. Melting point 194.0-195.0C g}‘h

EBhpbtndsrof3 ERawpt e 8 AfGer18iHAANDN e belvent off under
réblesy Ca%r@%sﬁf@})ar &g d N the;sa0® ner $..a3 Ind‘ilsﬂ]seolved in

above 257Ex usi ng correspon ng st arfnl ng
@b@m;mi@thanet rend olWlashvedg Wil esn cagpesuds setttibatd® sodium

%&hﬁ%é%%ca@%?ﬁ gélé% %%%E_a%ﬁtgké8%2&%&&E§§&0%%beg%%ﬁﬁ.sulfate,
es esqiveduceds agidtallled YWOr 208841 28318ed pressure. ThRe2 residue

PCT/ 1P2006/ 309988 -122- Table 39 R4 H JR5 H'H
KEH RESPPIMed HiExethgnoRl fungd Re@st MI28 (1y, Sakt 8mol) was

tién Fhidddd ﬂﬂéﬂét&7ggzv%zé 9 EHE@éﬁﬁesolutlon. The solvent was

distilled off under reduced pressure, and the crystals produced

by adding dichloromethane to the residue were separated by

filtration and dried, giving 0.24 g of light brown powdery (3-

fluorophenyl)—(S)—pyrrolidin—3—yl—(4—trifluoromethylphenyl)amine

difumarate.

Melting point 144.0-146.2°C.

Example 4

Synthesis of (3—chloro—4—fluorophenyl)—(4—methanesulfonylphenyl)—

(S) -pyrrolidin-3-ylamine hydrochloride
3(S)-[(3-chloro-4-fluorophenyl) - (4~

methanesulfonylphenyl)amino]pyrrolidine—l—carboxylic acid tert-

butyl ester (0.42 g, 0.9 mmol) was added to 4 N hydrochloric

agid/ethyl acetate, followed by stirring‘at room temperature for

one hour. The reaction solution was concentrated to dryness under



9 -d -d -H-H-H 160.3-162.6 Fumarate 10 -H -Cl -H

-H -H 144.2-146.7 Fumarate 5 Table 40 R4 H *1 R5 H/
woiooR32RBS N H RL NH Ex. No. RI R2 R3 R4 R5 MNVRIERabd/309988

11 -H-H-d -C -H1 H-NI\/R(DI\/SOd6) 5ppm2 Hydro

1.50-1.68 (1 H m, 2.10-2.29 (139H , 2.90 (1

H nm, chloride 302322(2|!1 ,351366(1H

maduéec@]-%ﬂegsg.zﬁél b mer&y's%ﬂt]allfl #Ads ‘]glzof?gﬁqft%j powdery -

, 7.13-7
?hmrq- leqromlenyl mcﬁnmheaeisuhﬁ onylipheHyl H-{ &) -p}@lrolldln-

6 m Fumarate 1.49-1.68 (1 H m,

3%%%%?—"? Qf‘%”}l '29-2. 82 (1 H, m, 2.92-3.15 (2H,

F-NMR (MSB-60) &%dﬂﬂ; n), 4.55-4.74 (H; ) n), ?'ﬁ.‘“ﬁH’

H tl

-:5%%78 (. & Elf%ﬂ%ﬁraﬂ ) 20- BB 1 5H (ym ', 5.08 (38, 9),
3. 48-3. 21 2, m mmegsmzw PCT/ @Pi’dl%/s%%ﬁsﬁ“ 6.69-
-123- Table 41 R4 R5 R10
P EX (2Had) 'R1 /RB2R3 - 3&21 %Hﬁe@ R7 - F'z@ ROGRIBLMIP.  (ICH5S3L 69 (3H,m) ,
3 “H-H-H-F -H -H 155. 4-156. 4 Funarat e
é410{|b LHQE ""H-H-H-C -d -H178.7-180.1
Exarplt & 15 -H-H-H-H-F -H-H-C -d -H

6- 1.58. 7 Fumar.at e 16 H-F -H -H-H-Cl - -H .
gﬁtl%%ﬂf 158.5 Pdmarate 5 GF608T ?ﬂ?ﬁ@"henyl)‘?‘l“(Pledln"Z‘
PO )RA06A/1 309988y rrdld4ti nFabl BatthRH iumarate

To a toluene solution (4 ml) containing 3(S)-[4-
(pyridin-2-yloxy)butylamino]pyrrolidine-l-carboxylic acid tert-
butyl ester (0.2 g, 0.6 mmol) and  4-bromo-2-chloro-1-
fluorobenzene (0.8 ml, 0.65 mmol) were added tri-tert-
butylphosphine *+ tetrafluoroborate (14 mng, 0.05 mmol),
tris(dibenzylideneacetone)dipalladium (11 mg, 0.012 mmol) and
sodium tert-butoxide (110 mg, 1.2 mmol) and heated under reflux
under a nitrogen atmosphere for 12 hours. After cooling to room
temperature, water was added to the reaction solution, and
extraction with ethyl acetate was conducted. The extract was
dried over magnesium sulfate and concentrated under reduced
pressure, and the residue was then purified by silica gel column
chromatography (n-hexane : ethyl acetate = 3 : 1). The solvent
was distilled off from the purified product under reduced
pressure. The residue was dissolved in 0.4 ml dichloromethane,
and trifluoroacetic acid (0.06 ml, 0.8 mmol) was added thereto,
followed by stirring at room temperature for 3 hours. After
concentrating under reduced pressure, the residue was purified by
HPLC. After collecting objective fractions, the solvent was
distilled off under reduced pressure, and 10% aqueous potassium
carbonate solution was added to the residue, followed by
extraction with dichloromethane. The extract was dried over

magnesium sulfate and concentrated under reduced pressure, and an
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RBRRSHH I I R NH R H HEx. No. R R2 R3 R4 R5
MP. (O Salt 17 -H-H-C -H-H 152. 0-153.0 Funarate

wadoehkr@® -Cl -H -H 144.0-147.9 Fumarate 19 PE¥/dR4006/309988

-SCH3 -H -H 152. 9-155.5 Funarate 20 -H-H -F -H -H
143. 0-145.0 Fumarate 21 -dC 1? H-H-H 138. 1-141. 8
Furarate 22 -H-H -CH3 -H -H 21 7-143-8 Fumarate 23

ate. 24~ H -H,- 3
-egj?rlllgl Bi%u%%ﬂ'%é%%ﬁa;lrnéﬁé %&éﬁ%&_é@lgﬂHﬁﬁﬂﬁ[ I1_r|1g) %Fs added to
the. crasigive Fipthantel Z®luHiop - GR8 tHerkb§2(oiR:ali2d. 6 uniform

SRR 5, TSI W P40 R g vacer (9

Hi&sH aaaea 140. %héum@me 30fol-lcm}éd- @C:H:Sreé'z'e—arylng to
Fu rate -H 164. 8- 166.

%B%? - 9. %FSll?-FCEH Sf%-edw@ Phi‘w‘é%?%T”e flg@rop'henyl - [4-

5
:(E&/rﬁmﬁﬁ%%nybl‘gs l]ﬁ-u%r g?rf@%%h?nﬁ%'éﬁﬁﬁe 3f funﬁra%e

THAIMR( DMSOedeLﬁmprate 36 -H -0 -OCH3 -H -H 142- 144
t 7 44,2145 = rate
UL Al (287 I 1?@5“& gﬁz 12g514: 9%&#&5 Le ogcgr_%s 1H,m)

-H-F -C Gmar at e
2Hp= 440158(5.1@71137 24 Rinfetlat e =@ bHA ,- CU . 30C3H7LH, h)-,H 6.55(4H,s),

B S a080Bh C100 Tl B RsT R 4 | . oi 1 ¢ 6-RrTyP (1H,m),

. 0EKLH, Nol, JRIHERIRS. Fk )RS NVR7Sab {14144, =0z, gbuzH -H  7.65-
}J]—LP, (DI\/B? d635 SﬂPm Hydr ochl ori de
Example 6
Synthesis of (3-chloro-4-fluorophenyl)- (3-methylsulfanylpropyl) -
(S)-pyrrolidin-3-ylamine hydrochloride

An acetic acid solution (3 ml) containing 3(S)-[(3-
chloro-4-fluorophenyl)amino]pyrrolidine-l-carboxylic acid tert-
butyl ester (0.60 g, 1.9 mmol) and 3-methylthiopropionic aldehyde
(0.6 g, 5.7 mmol) was stirred at room temperature over night.
Sodium triacetoxy borohydride (0.81 g, 3.8 mmol) was added to the
mixture, followed by stirring at room temperature for 15 hours.
Dichloromethane was added to the reaction solution, and the
reaction solution was washed with water and an aqueous saturated
sodium hydrogencarbonate solution, and dried over magnesium
sulfate. The solvent was distilled off under reduced pressure,
and the residue was then dissolved in 1 N hydrochloric acid-
ethanol (10 ml) and heated under reflux for one hour. The
reaction solution was concentrated to dryness to thereby obtain
0.16 g of yellow amorphous solid (3-chloro-4-fluorophenyl) - (3-
methylsulfanyl propyl)-(S)-pyrrolidin-3-ylamine hydrochloride.
'H-NMR (DMSO-dg) 6 ppm:
1.52-1.70(2H,m), 1.80-2.18(including 5H,m[2.07ppm(s)]), 2.40-
2.51(2H,m), 2.84-3.49(6H,m), 4.29-4.49(1H,m), 6.85-6.95(1H,m),
7.05-7.35(2H,m), 9.30-9.79(2H,m).
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20

25

1.50-1.68 (1 H, m), 2.10-2.29 (1 H n), 2.75-2.90 (1H,
m, 3.02-3.23 (2H, m), 3.51-3.65 (1H, m), 4. 60-4.80

W@ 2006t1212)8 6.58 (1 H, dd, J=2.9Hz and 9. 0Hz), PGI/82006/309988

(1H, d, J=2.9Hz), 7.12-7.19 (2H, m), 7.29-7.44 (2H
m, 7.45-7.54 (2H, m), 9.05 % brs) 42 -H-H -NH2
-H -H 1 H NVR (DVBO-d6) 8ppm Illyd hI 1. 32 1((139H(1mH

&% 2.24 (1 H m, 2.71-2.86 chloride ' ,
gk%%lglsg}l(zH(n) 3.48-3.62 (1 H m, 4.52-4.75 (1 H,
ﬁ;m BeSA 6. 9PL( 2H, (Aychbons=4-IBorpphenyd), 7. mfr1d23—3—yl—(s)—

7. 44 (2H, ,
%bli(?lgn ?5%131%7%& l%%th@‘eﬁ‘(%ﬁéisazte H-H 1 H-NI\/R

(DI\/BO d6) TSppnﬁzzcmwhrcmethaﬁa &oI@tf(dn Hclot) ml3. @32+dTning 3(9)-
1 He % 2. 87 chl.qride 92-3. 24 (8H,
&n F"E % ggu%ﬁph%y Pyr3gi "13T-Yl nOépggr%mlr@ -1-
daﬂocﬁljﬂ)Lc Ga&ﬂj 7t89t kﬂ@ijll n'&stgr 2216, (70&,4"!11 n')nmoa dézas added

9 12- 9. 60 -F -H-H1
BEb YQRPRC éC 16@@11 é@ (IIlH fcllgwes- w0 E(t:D-IH,lng’) at room

’%eﬂé’el?at%ﬁeg]fgg i‘?ﬁogrQG ng}% %ﬁveﬁ} wé _/dl%tgél%%i ﬁff under

Ayduged7 (Eﬂessdirea 8. 2&1291 7. @5 (1 3duethts J=2sBhizratadd  sodium

ﬁ%@eqﬁgrglgﬁziﬁgm H oMy, %jgdﬁzﬁ g}]pdgtgnaq J.%%lgigle @o_ make the
e Sk 7@ll(a1131-1‘l,e n’)fo]ZLohﬁe—dZB}@(is)léét%c%‘ﬁllonszfﬁi 2398n{dromethane.

ik%ggﬁt%@cgt? 1W1'1_F H,%le% SXSE. GUWILSFLUR) sujzfgg)ég 2be (spivent was

Mstil138- 7048 (dnddr n')redﬁcé% 7}::>L§§ sdadd, Mung 7tg§|37 %>91due was
(2H_m, o. 34(2H brs) 12 H o brs) 46 -H -
RyFifjed NVR ( aFu meget e  ¢oBarin 7 (¢hkbmatography

H, .S -2.9%1 H,%),. .
1Ock%o%o%§|€hz§xg‘s é‘ﬁ%ﬂ%@%léﬁ élld )l Té_e 4‘.591 ini'H’w ’dlStllled
SLALXEH, the PBrBEBe® pﬁcbdua:i) undieJB Pedudstt, pfﬁssure " To an
-7..0 7.0-7..3n% H, .47 -H -F -
%k&wﬁs?%@éorﬁ:&dﬁlgg g%t Jégljfj%e pap (';@diapl anfthanesulfonlc
2101 2(9. 219|')1, n&nd 2the?. Solverd Ws 3H@n3. Cglét%h!le@ off under
37 m, 3.77 (3H, s), 4.6-4.8 (1 H
%eaglc§ 4p ?F-Isulfﬁ 6TH7 {:gﬁldgs wasy J@@r(ygf;pl@zeqy Erdm &@thanol to
el 5BthinHieddl, oW CH@)ro 3fl71:1 5ro henyl
(2H, % VO 2006/ 121318 PCT/ J%oé?]efé'gg orophenyl)
pyridin-3-yl-(S)-pyrrolidin-3-ylamine dlmethanesulfonate.
Melting point 194.0-195.0°C.
The compounds of Example 8 to 1180 shown in the below
Tables can be prepared in the same manners as in the above
Examples, using corresponding starting compounds. In the
following Tables, compounds with the physical properties, such as
crystalline form, m.p. (melting point), salt, H-NMR and MS (mass

spectrum), were produced actually.
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Table 40
R4 H
R3 R5 H H
R2 N H
R1 H
N
\
H
Ex. No. R1T R2 R3 R4 R5 NMR Salt
1 ‘H H < ¢ H 1HNMR (DMSO-d6)oppm 2 Hydro
1.50-1.68 (1H, m), 2.10-2.29 (1H, m), 2.74-2.90 (1H, m), chioride

3.02-3.22 (2H, m), 3.51-3.66 (1H, m), 4.61-4.79 (1H, m),
6.58 (1H, dd, J=2.9Hz and 9.0Hz), 6.87 (1H, d, J=2.9Hz),
7.13-7.19 (2H, m), 7.29-7 44(2H, m), 7.45-7.54 (2H, m),

12 -H -H C € -H 1H-NMR (DMSO-d8)dppm Fumarate
1.49-1.68 (1H, m), 2.05-2.25 (1H, m), 2.69-2.82 (1H, m),
2.92-3.15 (2H, m), 3.44-3.60 (1H, m), 4.55-4.74 (1H, m),
6.44(2H, s), 6.57 (1H, dd, J=2.9Hz and 9.0Hz), 6.85 (1H, d,
J=2.8Hz), 7.11-7.21 (2H, m), 7.29-7.41 (2H, m), 7.43-7.54
(2H, m)
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ExNo. R1 R2Z R3 R4 R5 R6 R7 R8 R9 R10 M.p.(°C) Salt

13 H H F H -H H -H F -H H 1654-156.4  Fumarate
14 H -H -F H -H H H € C -H 178.7-180.1 Fumarate
15 H H H H -F H -H C C H 166.6-168.7  Fumarate
16 H -F -H H H H C C -H H 166.4-1585  Fumarate
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0ZOr NCY) d LCDCO1 00 CAOr NCOLC CO X N
tioti NI- N 1= 1- |- 1‘_%_0000 00 00 00 00 LL WO
2006/ 121218 PCT/ JP2006/ 309 -128 -a) moa) co -,

a3 5, to =~qEdYUskL MU V co O O N 6-0) 00 00 LO
ooo0 Cct" r P O111 ticoo\/ L L r O0=0C
ZLOco =UcoCNOC %=(czzz o0zQc

R4 H
R3 R5 H H
R2 N H
R1 ; H
Q
H
Ex No. R1 R2 R3 R4 R5 M.p.(°C) Salt
17 H -H -Cl H -H 152.0-153.0 Fumarate
18 H <l -Cl -H -H 144.0-147.9 Fumarate
19 -H -H -SCH; H -H 1562.9-165.5 Fumarate
20 H H -F -H H 143.0-145.0 Fumarate
21 €l -H -H -H -H 138.1-141.8 Fumarate
29 -H -H -CH; -H -H 141.7-143-8 Fumarate
23 €I Cl -H -H H 130.2-132.2 Fumarate
94 -H -H -OCF; H -H 131.2-133.6 Fumarate
25 -H -Cl -H -H -H 146.6-149.1 Fumarate
2% -H -H -CF; -H H 120.3-124.6 Fumarate
27 H -H -OCHs -H -H 137.5-139.2 Fumarate
28 -H -H -NO, -H -H 153.0-135.5 Fumarate
29 -H -OCH; H H -H 135.3-140.7 Fumarate
30 H -H -COLCH; -H -H 147.5-149.0 Fumarate
31 H -C -H Cl -H 164.8-166.8 Fumarate
32 -H -H -Br -H H 156-158 Fumarate
33 H -H SO,CH; -H -H 184.5-185.8 (dec.) Fumarate
34 -H -F -F H H 137.5-138.5 Fumarate
35 H -H -CN -H H 146.7-149.6 Fumarate
36 -H -Ci -OCH; H -H 142-144 Fumarate
37 H -H -H F -H 144.2-145.2 Fumarate
38 -H -F -Cl -H -H 155.4-158.4 Fumarate
39 H -OCHs -H -H 135.0-137.2 Fumarate

40 -H C -OCH, -H H 129.6-132.4 Fumarate
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41 -H Gl -Cl -H -H  1H-NMR (DMSO-d6) 8ppm Hydrochloride
1.50-1.68 (1H, m), 2.10-2.29 (1H, m), 2.75-2.90
(1H, m), 3.02-3.23 (2H, m), 3.51-3.65 (1H, m),
4.60-4.80 (1H, m), 6.58 (1H, dd, J=2.9Hz and
9.0Hz), 6.87 (1H, d, J=2.9Hz), 7.12-7.19 (2H, m),
7.29-7.44 (2H, m), 7.45-7.54 (2H, m), 9.05 (2H,
brs)

42 -H -H -NH, -H -H  1H-NMR (DMSO-d6) dppm 2 Hydro
1.52-1.69 (1H, m), 2.09-2.24 (1H, m), 2.71-2.86 chloride
(1H, m), 3.00-3.21 (2H, m), 3.48-3.62 (1H, m),
4.52-4.75 (1H, m), 6.82-6.90 (2H, m), 6.98-7.08
(2H, m), 7.14-7.23 (1H, m), 7.24-7.32 (2H, m),
7.35-7.44 (2H, m), 9.30-10.9 (5H, m)

43 H -H -N(CHs), -H -H  1H-NMR (DMSO-d6) dppm 2 Hydro
1.50-1.70 (1H, m), 2.09-2.27 (1H, m), 2.69-2.87 chloride
(1H, m), 2.92-3.24 (8H, m with s at 53.01), 4.60-
4.77 (1H, m), 6.83 (2H, d, J=8.6Hz), 6.90-7.20
(8H, m), 7.22-7.70 (4H, m), 9.12-9.60 (2H, m)

4 H O F H -H  1H-NMR (DMSO-d6) dppm Fumarate
1.50-1.68 (1H, m), 2.05-2.20 (1H, m), 2.72-2.86
(1H, m), 2.96-3.13 (2H, m), 3.43-3.57 (1H, m),
4.52-4.69 (1H, m), 6.45 (2H, s), 6.77-6.86 (1H,
m), 6.97 (2H, d, J=8.2Hz),7.05 (1H, dd, J=2.8Hz
and 6.4Hz), 7.09-7.17 (1H, m), 7.26-7.41 (3H, m)
45 H H COH H -H  1H-NMR (DMSO-d6) Sppm Hydrochloride
1.50-1.70 (1H, m), 2.14-2.30 (1H, m), 2.70-2.90
(1H, m), 2.99-3.22 (2H, m), 3.51-3.70 (1H, m),
4.69-4.89 (1H, m), 6.54-6.64 (2H, m), 7.19-7.29
(2H, m), 7.38-7.48 (1H, m), 7.49-7.59 (2H, m),
7.68-7.79 (2H, m), 9.34(2H, brs), 12.32 (1H, brs)
46  -H CH; -F H -H  1H-NMR (DMSO-d6) 5ppm Fumarate
1.5-1.7 (1H, m), 2.0-2.2 (1H, m), 2,20 (3H, s),
2.7-2.9 (1H, m), 3.0-3.2 (2H, m), 3.5-3.6 (1H, m),
4.5-4.7 (1H, m), 6.44 (2H, s), 6.66.8 (2H, m),
6.8-6.9 (2H, m), 6.9-7.0 (1H, m), 7.0-7.3 (3H, m)

47 H F F -OCH; -H 1H-NMR (DMSO-d6) Sppm Fumarate
1.5-1.7 (1H, m), 2.0-2.2 (1H, m), 2.7-2.9 (1H, m),
3.0-32 (2H, m), 35-3.7 (1H, m), 3.7 (3H, s),
4.6-4.8 (1H, m), 6.26.4 (2H, m), 6.47 (2H, ),
7.00 (2H, d, J=7.6 Hz}, 7.15 (1H, dd, J = 7.3 Hz,
J=7.3Hz), 7.3-7.5 (2H, m)
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194 -H -Cl -F -H -H -H N H H 1454146 2 Hydro
/©/ chloride
195 -H Cl -F -H -H -H F -H -H 113-116 2 Hydro
/@F chloride
F
196 -H CIl -F -H -H -H -H -H 128-130 2 Hydro
/g\j chloride
07 CH,
97 -H Cl -F -H -H -H -H -H 116120 2 Hydro
/@\ chloride
Cl
98 -H -H -F -H -H -H O H -H 132135 2 Hydro
N chloride
199 H CI -F -H -H -H H -H 142-145 3 pyaro
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e
200 -H Cl -F -H -H -H NH H O H 212215 4 Hygro
hlorid
/N\) chioride
201 -H Cl -F -H -H -H N -H -H 208211 4 Hydro
8 hlorid
/N\) chloriae
202 -H Cl -F -H -H -H o) -H -H 200-203 3 Hydro
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204 -H CIl -F -H -H -H Cl -H -H 167-170 2 Hydro
Cl chloride

O

205 -H Cl -F -H -H -H O. -H -H  200-203 3 Hydro

\ /©/ 3 chloride

‘/\N

N
206 -H CIl -F -H -H -H -H -H 243-246 3 Hydro
chloride

(N

N c
207 -H CIl -F -H -H -H y -H -H 145-147 4 Hydro
~ | chloride
(NN

N
208 -H -H -F -CI -H -H (\O -H -H 143-145 3 Hydro
chloride

N
209 H -H -F -H -H -H ‘/\O -H -H 131-133 3 Hydro
chloride

N
210 -H -H -F Cl -H H (\N,CHs -H -H  184-186 3 Hydro
chloride

N

211 -H H -F Cl -H -H -H -H  160-162 3 Hydro

chloride

2
O

C

212 -H -H -F Cl -H -H 133-135 2 Hydro

chloride
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CH -H -H 143-145 2 Hydri® or 3 chloride_. 194 -H -C -F
-H-H-H-- N-H -44_145 146R; Hydr o c?orlde 195 -H
-Cl -F-H-H-HF - R F
chloride 196 -H -C 128-130 2 Hydro
chloride 0 CH3 1%®e"-

Hydro chloride C 198 -H-H -F -H-HReH D -H -H

132-135 2 Hydro chloride 19@-0 “F-H-H-H-H

-H 142-145 3 Hydro N chloride\ 200 -H -O -F - H H-H

ANH -H -H 212-215 4 Hydro N J®hloride 201 -H -d -F
EN-HHH/N~CHHH2082114HydroI3,'N
x. Noch|Rjr iRfe R3 R4 R5 R6 R7 R8 R9 g
213 H €l -F H -H -H AV

CH -H -H 128-131 2 Hydro
/J:::]/i\ 3 chloride

214  H Cl F -H -H -H H -H 164166 2 Hydro
chloride
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R4 R7
R3 R5 R6 l Y
P
R2 N R8
= R9
O
N
\
H
ExNo. R1 R2 R3 R4 R5 R6 R7 R8 RO NVR Salt
274 H H H -H H H H H H 1HNVR DVMSOJ6) Sppmi 52177 (1H, m), Hydrochioride
2.21-2.39 (1H, m), 2.40-2.99 (1H, m), 3.00-3.25
(2H, m), 361-3.78 (1H, m), 4.98-5.12 (1H, m),
6.55-7.10 (2H, m), 7.35-7.45 (2H, m), 7.53-7.71
(3H, m), 8.22-8.38 (2H, m), 9.80 (2H, brs),
14.45 (1H, brs)
275 H € F H H H H H H 1HNMR (DVSO-d6)5ppm 2 Hydro
1.56-1.76 (1H, m), 2.20-2.38 (1H, m), 2.89-3.02  chloride
(1H, m), 3.03-3.20 (2H, m), 3.60-3.75 (1H, m),
4.94-5.11 (1H, m), 6.70-7.15 (2H, m), 7.41-7.53
(1H, m), 7.66-7.76 (1H, m), 7.85 (1H, dd,
J=2.5Hz and 6.9Hz), 8.33 (2H, d, J=7.0Hz),
9.44-9.80 (2H, m)
216 H € F -H H H CHy -H -H H-NMR (DMSO-d6)5ppm 2 Hydro
1.6-1.8 (1H, m), 2.2-2.4 (1H, m), 2.50 (3H, s), chloride

2.8-3.0(1H, m), 3.1-3.2 (2H, m), 3.6-3.8 (1H,
m), 4.9-5.1 (1H, m), 6.4-7.0 (2H, m), 7.4-7.5
(1H,m), 7.69 (1H, dd, J = 9.0 Hz, J = 9.0 Hz),
7.8-7.9(1H, m), 8.20 (1H, d, J = 5.5 Hz), 9.54
(1H, brs), 9.70 (1H, brs)
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277 -H -H H -H -H = 124.7-126.7 Fumarate
s
278 H 1 F H -H = 135.0-136.0 Fumarate
s
279 H -F H -H -H _— 139.0-141.0 Fumarate
o
Table 80
R4
R3 R5
R6
R2 ry/
O
N
\
H
ExNo. Rt R2 R3 R4 R5 R6 NMR Salt
280 H H -F H H o 1H-NMR (DMSO-d6) Sppm Hydrochloride
/O 0.99-1.50 (2H, m), 1.51-2.20 (4H, m), 2.80-3.65
(7H, m), 3.60-3.99 (2H, m), 4.10-4.81 (1H, m),

7.01-7.99 (4H, m), 9.15-9.90 (2H, m)
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R3 R5

R6
N

N
\
H

R2

Ex. No.

R1T R2 R3 R4 R5 R6 NMR

Salt

281

282

283 -

284

285

H € F H H _ 1H-NMR (DMSO-d6) 5ppm
);:NH 1.68-1.83 (1H, m), 2.05-2.22 (1H, m), 2.75-
3.20 (3H, m), 3.41-3.59 (1H, m), 4.51-4.72
(1H, m), 5.80-5.90 (1H, m), 6.57-6.65 (1H, m),
6.69-6.79 (2H, m), 6.80-6.88 (1H, m), 7.09-
7.19 (1H, m), 9.10-9.50 (2H, m), 11.05 (1H,
brs)
H TH-NMR (DMSO-d6) Sppm
N O 1.6-1.8 (1H, m), 2.1-2.2 (1H, m), 2.8-3.0 (1H,
/Ej m), 3.1-3.3 (2H, m), 3.4-3.6 (1H, m), 4.64.7
(1H, m), 6.56 (1H, d, J = 9.6 Hz), 6.7-6.8 (1H,
m), 6.94 (1H, d, J = 9.2 Hz), 7.25 (1H, dd, J =
9.2 Hz, J=9.0 Hz), 7.43 (1H, d, J = 9.6 Hz),
7.58(1H, s), 8.90 (2H, brs)

1.6-1.8 (1H, m), 2.1-2.2 (1H, m), 2.8-3.0 (1H,
m), 3.0-3.2 (2H, m), 3.4-36 (1H, m), 4.54.7
(1H, m), 5.04 (1H, d, J = 14.5 Hz), 5.12 (1H, d,
J=14.5Hz),6.48 (2H, s), 649 (1H,d, J=95
Hz), 6.6-6.7 (1H, m), 6.8-6.9 (1H, m), 7.1-7.5
(7H, m), 7.94 (1H, s)
H C F H H o} 1H-NMR (DMSO-d6) Sppm
1.6-1.8 (1H, m), 2.1-2.2 (1H, m), 2.8-3.0 (1H,
>Ny m), 3.0-3.2 (2H, m), 3.42 (3H, s), 3.4-3.6 (1H,
8 m), 4.54.7 (1H, m), 6.46 (1H, d, J = 9.5 Hz),
6.6-6.7 (1H, m), 6.8-6.9 (1H, m), 7.22 (1H, dd,
J=91Hz,J=91Hz), 7.30 (1H,d, J=9.5
Hz), 7.87 (1H, s), 9.42 (1H, brs), 9.49 (1H, brs)
H 1H-NMR (CDCI3) Sppm : 1.65-2.0 (2H, m),
| N 2.052.25(1H,m), 2.7-3.05 (3H, m), 3.1-3.3
(1H,m), 4.4-4.55(1H,m), 6.4-6.55 (1H, m),
L@ 6.65-6.75 (1H,m), 6.86 ( 1H, dd, J =9, 9Hz),
7.0-7.1(2H,m), 7.1-7.45 (4H, m), 851 ( 1H,
br).

2 Hydro
chloride

2 Hydro
bromide

-H € -F H H 0 1H-NMR (DMSO-d6) dppm Fumarate
e

2 Hydro
chloride
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Ex. No.

R2 R6 NMR

Salt

286

287

288

289

290

291

292

N 1H-NMR (DMSO-d6) 5ppm
C@\ )l/\j 1.56-1.76 (1H, m), 2.01-2.17 (2H, m), 2.21-2.35 (1H,
Z m), 2.76-3.01 (5H, m), 3.05-3.25 (2H, m), 3.59-3.74

(1H, m), 4.79-4.91 (1H, m), 7.07 (1H, dd, J =1.5Hz,
7.5Hz), 7.20 (1H, s), 7.42-7.53 (2H, m), 7.70-7.76
(1H, m), 8.06 (1H, d, J=3.0Hz), 8.19 (1H, d,
J=5.0Hz), 9.46 (1H, br), 9.52 (1H, br).

_ 1H-NMR (DMSO-d6) Sppm
C@\ /(] 1.62-1.81 (1H, m), 1.99-2.15 (2H, m), 2.20-2.37 (1H,

SN m), 2.84-3.21 (7H, m), 3.57-3.73 (1H, m), 5.10-5.26
(1H, m), 6.38 (1H, d, J =8.5Hz), 6.90 (1H, dd,
J=6.5Hz, 6.5Hz), 7.1 (1H, dd, J=1.5Hz, 8.0Hz), 7.24
(1H, s), 7.44 (1H, d, J=8.0Hz),7.68 (1H,
dd,J=7 5Hz,7.5Hz), 8.12 (1H, dd, J=1.5Hz, 5.5Hz),
9.42 (1H, br), 9.51 (1H, br).

N 1H-NMR (DMSO-d6) Sppm
C@\ I ] 1.64-1.85 (1H, m), 1.99-2.25 (3H, m), 2.85-3.28 (7H,
N m), 347-3.63 (1H, m), 5.02-5.15 (1H, m), 7.09 (1H,

dd, J=2.0Hz,8.0Hz), 7.22 (1H, s), 7.38-7.43 (2H, m),
7.88 (1H, d, J=2.5Hz), 8.19-8.21 (1H, m), 9.26 (1H,
br),9.54 (1H, br).

N TH-NMR (DMSO-d6) dppm
(/t©\ /Ej . 166-1.71 (1H, m), 2.15-2.25 (1H, m), 2.82-2.91 (1H,
S Z m), 3.01-3.14 (2H, m), 3.54-3.62 (1H, m), 4.70-4.85
(1H, m), 6.47 (2H, s), 7.09 (1H, dd, J=1.9Hz and

8.5Hz), 7.12-7.16 (1H, m), 7.20-7.26 (1H, m), 7.45
(1H, d, J=5.4Hz), 7.77 (1H, d, J=5.4Hz), 7.85-7.88
(1H, m), 7.91 (1H, d, J=8.5Hz), 8.04-8.09 (2H, m)

N 1H-NMR (DMSO-d6) Sppm : 1.55-1.8 ( 1H, m ), 2.1-
/Ej 2.35(1H,m), 2.754.5(7H, m), 4654.9 (1H, m),
& 646 (2H,s), 7.09 (1H, dd, J=2.5, 9Hz ), 7.2-7.35

(2H,m), 7.35-7.55 (2H, m), 7.60 ( 1H, d, J = 2Hz ),
7.75-7.95(3H, m ), 8.1-8.25 (2H, m ).

N 1H-NMR (DMSO-d6) Sppm : 1.45-1.7 (1H, m ), 2.1-
ij 23(1H,m), 2643 (7H, m), 4.754.95 (1H, m),
S & 6.48 (2H,s),6.85-6.95 (1H, m), 7.1-7.25 (2H, m),
_ 7.2574(1H,m), 751 (1H, dd, J = 7.5, 7.5Hz),
7.78 (1H,d, J =5.5Hz ), 7.85-8.0 (2H, m ), 8.10
(1H,d, J=8Hz).
N 1H-NVR (DMSO-66) 5ppm : 1.4-1.7 (1H, m ), 2.0-
O /Ej 2.3(1H,m), 2.64.65(7H, m), 4.85-5.0 (1H, m),
Z 649 (2H,5),6.86.9(1H, m), 7.12 (1H, dd, J= 4.5,
O 85),7.45-7.7 (4H,m), 7.77 ( 1H, d, J = 8Hz ), 7.84

(1H,d,J=3Hz), 7.91 (1H,dd, J=1,4.5Hz), 7.99-
8.1(2H, m).

2 Hydro
chloride

2 Hydro
chloride

2 Hydro
chloride

Fumarate

Fumarate

Fumarate

Fumarate
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7 1 rH-NYIR @MBO-d6) Sppm : 1.55-1.75 (1H, m), Fumarate

21523 (1H,m), 2.55-4.55(7H, m), 4.754.9 ( 1H,

m),6.48 (2H,s), 6.95-7.05 (1H, m), 7.1-7.25 ( 1H,
m),7.38(1H,d,J=7.5Hz), 7.45-76 (2H,m), 7.75

(1H,d, J=5.5Hz), 7.85-8.05 (3H, m).

1H-NMR (DMSO-d6) dppm 2 Hydro
1.569-1.69 (1H, m), 2.21-2.49 (1H, m), 2.82-3.24 (3H,  chloride
m), 3.61-3.75 (1H, m), 4.84-5.02 (1H, m), 7.90 (1H,

d, J=2.0Hz), 7.92 (1H, d, J=5.5Hz), 8.14 (1H, d,

J=2.8Hz), 8.19 (1H, d, J=5.5Hz), 8.24 (1H, d,

J=8.5Hz)

1H-NMR (CDCI3) 6ppm : 1.7-1.9(2H, m ), 2.16

(1H,dt, J=7.5,7.5Hz), 2.85-3.0 (3H, m), 3.21

(1H, dd, J=6.5, 11.5Hz ), 4.45 (1H, {t, J=6.5,

6.5Hz),6.77 (1H,dd, J=1,2Hz),6.86.9 (1H, m),
7.0-71(2H,m), 7.38 (1H,d, J=2Hz), 7.55 (1H, d,
J=85Hz),768(1H,d,J=2Hz),7.99(1H,dd, J=

1.5,4.5Hz ), 8.04 (1H, d, J=3Hz).

1H-NMR (CDCI3) 8ppm : 1.75-1.95 ( 1H, m ), 2.05-
24(2H,m),2.88(2H,t, J=7.5Hz),2.98 (1H, dd,
J=5511.5Hz), 3.17 (1H, dd, J=6.5, 12Hz ), 3.83
(3H,s),4.354.5(1H,m),6.48 (1H,dd, J=0.5,
3Hz),6.756.85 (1H, m ), 6.9-7.05 (2H, m), 7.11
(1H,d,J=3Hz),7.3-745(2H,m), 7.92 (1H,dd, J
=1.5,4.5Hz),8.03 (1H,d, J=3Hz).

TH-NMR (DMSO-d6) & ppm: 1.3-1.65 (1H, m), Fumarate
2.0225(1H,m) 26-5.65(8H,m),6.46 (2H,s),

6.54 (2H,d, J=8Hz),6.71 (1H,dd, J=7.5,
7.5Hz),7.12(2H,dd, J=7.5,8.5Hz), 7.52 ( 1H, dd,
J=4,85Hz),7.59(1H,dd, J=1,7.5Hz), 7.87

(1H,dd, J=7.5,8.5Hz), 8.09(1H, d, J=8.5Hz),
8.15-8.25(1H, m), 8.93 (1H, dd, J=1.5,4Hz).

1H-NMR (DMSO-d6) dppm : 1.55-1.75 ( 1H, m ), Fumarate
2156235 (1H,m},265.75(8H, m),6.50 (2H, s),

6.95-7.05 (1H, m ), 7.1-72 ( 1H, m ), 7.3-7.5 { 3H,

m), 7.9-8.0(3H,m) 8.0-8.1 (1H, m).

1TH-NMR ( DMSO-d6 ) &ppm : 1.65-1.85 (1H, m ), Hydro
2.156-2.36 ( 1H, m ), 2.85-3.05 ( 1H, m ), 3.05-3.3 chloride
(2H, m), 3537 (1H, m), 47-49 (1H, m ), 6.9-
7.05(2H,m),7.38 (2H, d, J=5.5Hz ), 7.565 (2H, d,
J=15Hz),7.76 (2H,d, J=5.5Hz), 7.91 (2H,d, J =

8.5Hz), 9.28 (1H, br), 9.60 (1H, br).

1H-NMR ( DMSO-d6 ) dppm : 1.65-1.85 ( 1H, m ),  Hydro
2.15-2.35 ( 1H, m ), 2.8-3.05 ( 1H, m ), 3.05-3.25 chloride
(2H,m), 3.35-3.8 (1H, m ), 47549 (1H, m ), 6.9-
7.0(2H,m) 7.39(2H,d,J=55Hz),7.64 (2H,d, J
=565Hz), 770 (2H;s ), 7.79 ( 2H, d, J = 8.5Hz ),

9.24 (1H, br), 9.43 (1H, br).
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a) N pOc=~LCDII C700 rn1l Il ECi oil :E
E=N=CI 00=pr-M _00Cj 06 ~O Il dn pCfl
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R4
R3 R5
R6
R2 ry/
RS
N
\
H
Ex. No. R1 R2Z R3 R4 R5 RB M.p.(°C) Salt
301 H C -F H -H =<ycoCHy 194.9-196.1 (dec)  Hydrochloride
302 H € -F H -H -CHycyclo-CeHy 158.5-161.0 Hydrochloride
Table 85
R4
R3 R5
R6
R2 ry/
S
N
\
H
ExNo. R1 R2 R3 R4 R5 Rp NMR Salt
303 -H C -F -H H -cycloCgHy TH-NMR (DMSO-d6) dppm Fumarate

0.80-1.09 (3H, m), 1.15-1.38 (2H, m), 1.42-1.58
(2H, m), 1.60-1.87 (5H, m), 1.88-2.05 (1H, m),
2.81-3.12 (3H, m), 3.12-3.29 (1H, m), 4.09-4.25
(1H, m), 7.00-7.10 (1H, m), 7.20 (1H, dd.,
J=2.6Hz and 6.7Hz), 7.24-7.34 (1H, m),

34 H H F H -H -ooloCHy  1HNMR (DMSO-d6)Sppm Hydrochloride
' 0.59-1.55 (8H, m), 1.58-2.43 (5H, m), 2.81-4.11
(4H, m), 4.40-5.22 (1H, m), 7.00-8.20 (4H, m),
9.25-10.45 (2H, m)
305 -H -CI -F H -H «CH)SCH; 1H-NMR (DMSO-d6)5ppm Hydrochloride
1,52-1.70 (2H, m), 1.80-2.18 (5H, m with s at
62.07), 2.40-2.51 (2H, m), 2.84-3.49 (6H, m),
4.29-4.49 (1H, m), 6.85-6.95 (1H, m), 7.05-7.35
(2H, m), 9.30-9.79 (2H, m)

- 306 H Cl -F -H -l}l -cyclo-CsHyg TH-NMR (DMSO-d6) dppm Hydrochloride
= 1.15-1.88 (9H, m), 1.95-2.18 (1H, m), 2.71-3.49
(4H, m), 3.60-3.85 (1H, m), 4.35-4.55 (1H, m),
7.05-7.55 (3H, m), 9.01-9.45 (2H, m)
307 H -G -F H:-H +CH)NHCH; 1H-NMR (DMSO-d8) dppm 3 Hydro
- 1.6-3.5 (14H, m), 3.7-3.9 (1H, m), 4.1-4.6 chloride
(2H, m), 5-5.75 (1H, brs), 6.8-7.1 (1H, m), 7.1-
7.3 (2H, m), 8.7-9.7 (2H, m)
308 -H O -F -H. -H -(CH)N(CHs), 1H-NMR (DMSO-d8)dppm 3 Hydro
: M 1.7-2.3 (3H,m), 2.70(3H, s), 272 (3H, s), chloride
2.9-34 (8H, m), 4.38(1H, m), 6.8-7.0 (1H, m),
7.1-7.2 (1H, m), 7.28 (1H, t, J=9.1Hz), 9.2-9.4
(1H, brs), 9.6-9.8 (1H, brs), 10.3-10.6 (1H, brs)




OLOL=E-T =00 "C~.r... 06 =EZN1M ti Zi..
Er-IVZSQCr)OO sZc Qj C4 LO- .6 C- ORE2u 10
wo 20061221880 C,) E.n | MEMp~N M Cfl (TS / RCT/JP2006/309988
=Cflv~u) Ecy) -Z U~-CYjp=p= ELra~ ~040: 00 co O -Z,

co of Zp' 211 2i [-v~ t|-pO7) Z(6 Z.-r-C/jOO
a=r-rjlcp 200 ~U2 22630 2= =LL CY) UU C4
0 Zr ti X NO4 WW OO 321218 PCT/ JP2006/ 309988
-156 co lcr 'T _ oQl

R5
N/Rs

N

\

H
ExNo. Rl R2 R3 R4 R R6 NMR Salt
309 -H I F H H <CHyp)OCcHs TH-NMR (DMSO-d6) Sppm : 1.852.1 2 Hydro
(1H,m),2.1-2.3(1H, m), 295325 chloride

(2H,m), 3.25-355 (2H, m ), 367 (2H,
t, J=5.5Hz), 3.85-4.1 (3H, m), 4.4-4.6
(2H,m),6.87.0 (4H, m), 7.17.2 (1H,
m), 7.2-7.35 (3H, m), 9.43 (1H, br),
9.60 ( 1H, br).
310 H C F H -H 1H-NMR (DMSO-d6) Sppm : 1.8-1.95 9 Fumarate
(3H,m),2.052.15( 1H, m ), 2.6-3.95
| (11H,m), 407 (2H, t, J = 6Hz ), 4.35-
z 4.45(1H,m), 6.57 (4H, s), 6.9-6.95
(1H,m), 712 (1H, dd, J = 3, 6.5Hz ),
7.26 (1H,dd, J=9, 9Hz), 7.32 ( 1H, dd,
J=45,85Hz),7.38 (1H, dd, J=1.5,
8.5Hz), 8.17 (1H, dd, J = 3.5, 3.5Hz),
8.31(1H,d, J = 3Hz).
31 H C F H H 1H-NMR (DMSO-d6) Sppm : 1.45-1.55 2 Fumarate
(2H,m), 1.65-1.8 (2H, m ), 1.8-1.95
| (1Hm),205215(1H,m),264.05
Ny (11H,m), 4.25 (2H, t, J = 6.5Hz ), 4.3-
4.4(1H,m),6.55 (4H,s),6.77 (1H, d,
J=85Hz),6.86.9 (1H, m),6.97.0
(1H,m), 7.03(1H, dd, J = 3, 6.5Hz),
7.22(1H,dd, J=9, 9Hz), 7.65-7.7 (1H,
m), 8.1-8.15(1H, m).




M MO0 M3 Er N _(q_ Mt’ _rOoO-"ll gE_M
=C NNOOLLLLNN z~Eti '~ co "~ ~ =

W(DZOOE/)INZIEI CVI1l ZCco CL cqlOto Ltd _ r-PCIRIOATNGISS
00 .~NEM RZ~Z CD-r Z Mti M w-r wZ MWV

NVO ~164-
Table 87

R4

N R2
A R1
:N

\
H
Ex No. Ri1 R2 R3 R4 RS MS (M+1)
32 H  H OCHs H A 283
313 CHy -H H H H 253
34 H  H CFs H H 307
315 -H -H -CN -H -H 264
316 -H -NO, -H -H -H 284
317 -H -H -NO, -H -H 284
318 -H -H -N(CH), -H -H 282
319 -H -CHs -H -H -H 253
320 -OCH; -H -H -H H 269
321 -H -OCH3 -H -H -H 269
322 -H -OCHs -H -H -H 283
323 -H  OCF, -H H H 323
324 H  SCH, -H H H 285
325 H  NCH), -H H H 282
326 -CN -H -H -H -H 264
327 -H -H -SCH; H H 285
328 -H -CF3 -H -H -H 307
329 ~CHs -H -F H -H 271
330 -H -CF; -Cl -H -H 341
33 -H  H _CHj H H 253
32 H H <l H 307
333 -H -H -COCgH5 -H -H 343
334 -H -H -CH(CHjy), -H -H 281
335 -H -H -OC¢Hs -H -H 331
336 -H -H -OC¢Hy3 -H -H 339
337 -H -H -CoHs -H -H 267
338 -H -H -OCH,CgHs -H -H 345
339 -H -CF3 -F -H -H 325
340 -H -CF; -H -CF; H 375
341 -H -H -OCHj3 -H -H 269
342 -CHj -CHs -H -H -H 267
343 CHs -H -H -H -H 267
344 -H -F -H -H -OCH; 287
345 H -H -COCH; -H -H 281
346 - H -COCH; -H -H -H 281
347 CH; H -Cl -H -H 287

348 H -Cl -Cl -H -H 307




Z X N WWD 2006/121218 PCT/ JP2006/ 309988 - 157-
Table 77 RA R7 RB I RS R RR NR8 RO RL ONH Ex..
WORN06RIIZRZ R3 R4 R5 R6 R7 R8 RO M P. (C) Salt PCIEBP2086/309988
-G - -H-H-H-H-H-H 229-231 2 Hydro chloride 5
Table 78 RA R7 R3 1 R REN RRNRE RO R CONH
Ex. No. RL R2 R3 R4 R5 R61R?"R8 RO NMR Salt 274 -H -H
H-H-H-H -H -+ kgH NVMR (DVSO- d6) 6ppntl. 52-1. 71

(1 H m, Hydrochloride 2.21-2.39 (1 H m, 2. 40-2.99
(1 H m, 3.00-3.25 (2H, m, 3.61-3.78 (1 H m,
4.98-5.12 (1 H m, 6.55-7.10 (2H, m, 7.35-7.45 (2H,
m, 7.53-7.71 (3H, m), 8R22-8.38 (2H, nm), 9.80 (2H,
brs), 1 reCl -F-H-H-H-H-H-H

1.56-1.76 (1 H m,

A (1H, brsys27
1 H NWR ( M- d6) bppm
2.20-2.38 e~

chloride (1 H m,
3.03-3.20 (2H, m,= 3.60-3][75 P4 H m, 4.94-5.11 (1H,
nm, 6.70-7.15 (2HAM, 7.81-7.53 (1 H, nm), 7.66-7.76
(1 H m, 7.8 (Y H/ dd, J=2.5Hz and 6.9Hz), 8.33
(2H, d, J=7.0Hz),—M.44-9.80 (2H m

H
Ex.No. R1 R2 R3 R4 R5 MS (M+1)

349  H F F H H 275
350 -H -F -H -F H 275
351 -H -H CF; -F -H 325
352 -H -CF3 -H -F -H 325
353 -H CF; -CH,; -H -H 321
354 -H -SCF; -H -H -H 339
355 -H -CF; -OCH;,3 -H -H 337
36  H -CH3 N(CH), CH; -H 310
357 -H -CH(CHs)» -H -H -H 281
358  H H -SC,Hs H H 299
359 -H H -N(C2Hs), -H H 310
360 -H -OCH(CHz), - -H H 297
361 -H F -H € H 291
362 -H -CH; -H CH; -H

363 -H -F -CH; -H H 271
364 H -F -Cl -H -H 291
365 -H -CeHs -H -H -H 315
36  -H -F H H -H 257
367 -H -Cl -CHs H H 287
3688  -H F F F H 293
369 H -F -H H CH, 271
370 -F -H -H -CH; -H 271
3711 H -F -OCH; H  H 287
372 -H -CH;, Cl H H 287
373 -H -H -CsHy -H -H 281
374 -OCH; -H H -CH; -H 283
375 CH; -Cl -H -H -H 287
376 -H -H “CH,CgHs H H 329
377 -H Cl -H -H  -OCH; 303
378 -CH; -F -CH; -H -H 285
379 -H -CH.CH.CN -H -H -H 292
380 -H -H -CH,CH,.CN -H H 292
381 H Cl H H CHs 287
382 -H -OCHF, -H -H -H 305
383 H -C,Hs -H -H  -H 267
384 -H -F -OCH, -F -H 305
385 -CH; -H -CH; -H -H 267




276 -H-Cl -F -H-H-H-CH3 -H -H H NVR (DVSO-d6) bppm
2 Hydro 1.6-1.8 (1 H m, 2.2-2.4 (1 H m, 2.50 (3H
W@ o6abl2e8 i de 2.8-3.0 (1 H, nm), 3.1-3.2 (2H, PGT/IP2006/309988

3.6-3.8 (1 H m, 4.9-5.1 (1 H m, 6.4-7.0 (2H m,
7.4-7.5 (1 H m, 7.69 (1 H dd, J =9.0 Hz, J = 9.0
Hz), 7.8-7.9 (1 H m, 886~ (1 H d, J =55 H),

9.54 (1 H bre}p19.¢9 (1 H brs) WO 2006/ 121218

PCT/ JP2006/ 309988 -158 Table 79 R4 R3 R5 R6 R2 N~

RO ONH Ex. No. R R RBRA RS RE MP. (C Salt 277

“H-H-H-H-H 124.7-126.7 Furarate "I CS 278 -H -

-F -H-H 135.0-136.0 Funirate ,l1 CS 279 -H-F -H -H
-H 139. 1.0 Fumarete LCS rH Table 80 R4 R3 R5 R6
R2 N~ Ex. No. RLl R4 RS R6 NWR Salt 280 -H
-H-F NVR d6) 6ppm Hydrochl ori de

0.99-1.50 (2H, ¥, 1.51-P.20%%4H, n), 2.80-3.65 (7H,
m, 3.60-3.99 ( n), 4104.81 (1 H, 1), 7.01-7.99
(4H, m, O. 15-@(% m 10 WD 2006/ 121218
PCT/ JP2006/ 309988N_- 159 Table 81 R4

H

Ex No. Ri R2 R3 R& R5 MS (M+1)
386  H F F OCH; H 305
387 -H cl H H H 273
388  -CHs H H CH, H 267
389  -H -CHs -CHs H H 267
300 -H OCH;  -OCH, -OCH; -H 329
391 H -CN F H H 282
32 CH(CHs, -H H CH; -H 205
393 H H COCHs  -H H 295
394  H H -CFs H F 325
395 F H -CFs F Ho 343
3%  -H COCHs -Cl H H 345
397  -CHCeHs -H H H H 329
398 H -CHs -OCH, H H 283
399 -H H -CeHs H H 315
400  H Cl -CN H H 298
401 H -CHs F CH; -H 285
402 H H -OCF,CHF, -H H 355

403 -H -H -OH -H -H 255




RRRERE R2RN-RLH Ex. No. R R2 R3 R4 R5 R6 NMR
Salt 281 -H-Cl -F-H-HI HNW (DVSO d6) bppm 2
woRws021s 1. 68-1. 83 (1H, ), 2.05-2.22 (1H, 1) PCRIME6/309988
chloride 3.20 (3H, n), 3.41-3.59 (1H, n), 4.51-4.72
(1H n), 5.80-5.90 (1 H _m, 6.57-6.65 (1 H, m,
6.69-6.79 (2H, n), 6.80-B188 (1H, m), 7.09- 7.19 (1 H
(

M, 9.10-9.50 (2H, T9p1clbg05 (1 H,  brs) 282 -H-O -F
1

-H-HHNO 1 HNW (DVSO d6) bppm 2 Hydro 1.6-1.8
H m, 2.1-2.2 (1 H n), 2.8-3.0 (1 H bronide m,
3.1-3.3 (2H, n), 3.4-3. 4.6-4.7 (1 H m,
6.56 (1 H d, J =9.6H), 68-6.8 (1 H nj), 6.94 (1
H d, J = 9.2%), 7. ddrsd = 9.2 Hz, J = 9.0
Hz) , 7.43(1‘&3L 7.58 (1 H s), 8.90
(2H, brs) 28 =G H NVR ( DMSO- d6) bppm
Fumarate \ N\ 1.6- mR22.1-2.2 (1 H m,
2.8-3.0 (1 H m, 3. 3.4-3.6 (1 H m,
4.5-4.7 (1 H n, 5 = 14.5 Hz), 5.12 (1
H d, J = 14.5 Hz), 6.49 (1 H d, J =
9.5 Hz), 6.6-6.7 (1 (1H, ), 7.1-7.5
(ZH my 7 94 (1H s F-H-HO1 HNW

Ex. No( DNHO-RPS) bppm 2 Hyd _6- 1. HR4MR5 2.Ms M2 ( L

404 H, 4 ,H2.8-3.0 (1 H i N, CH8 -A) ,H3. 0- 332 (ZH,
nm, 3.42 (3H, s), 3.4-3. , 4.5-4.7 (1 H m,
.46 (1 H d, J =095 .7 (1L H m, 6.8-6.9
(1H n, 7.22 (1 H dd, Hz, J= 9.1 Hz),

405 7. 39( 1K_ ¢, J=9. 5 Hz) H 7. 87 (1 H s).H9.42 (1 &g brs),
9. 49 (T\@ »beg) 285 -H -C -F -H-HH 1 HNVR (CDCl 3)
bppm 1.65-2.0 (2H, m), 2.05-2.25 (1 H m, 2.7-3.05

3H, m, 3.1-3.3 /

406 1! M4, 4-4.55(1H, ), 6 55(1Hrr)-H6-*6567®(1 H,
n),686(1H,de >9 0-7.1 (2H m,
7.1-7.45 (4H, m), 8.51 H br)

407 H -H - -

lé\N H -H 305
7
408 -H -H -H -H 352
_/—Nij
/
409 H H H H 306
RY
>
40 -H H H -H 307
X,
411 -H \




5 WD 2006/ 121218 PCT/ JP2006/ 309988 -160- Table 82,
R2,NR6 ON H Ex. No. RZ R6 NVR Salt 286 N 1 H NWR

W@ D@8y bppm 2 Hydro Nz~ 1.56-1.76 (1 H, n)PCT/IP2006/309988

20 J=2 Oz 8 CHz), 7.22 (1 H s),
Ex.No. - 1 > 4 L R3,y 5’4985/R6|_| ®7_1=2 SR&) 8 10RE. 310 MS (M+1)

2.012.17 (2H, n) 2.21-2.35 (1 H, chloride m),
2.76-3.01 (5H, n), 3.05- _1§g (2H, m, 3.59-3.74 (I H,
m),479491(1H n, (1 H dd, J =1.5Hz,
7.5Hz), 7.20 (1 H, s), 7mazsj7e5g1(2H, m, 7.70-7.76
(1H n, 806 (1H d J=3.0Hz), 8.19 (1 H, d,
J=5.0Hz), 9.46 (1 H, br), 9.52 (1 H, br). 287 1 HNWR
(DVBO-d6) bppm 2 Hydro " 1.62-1.81 (} H, m), 1.99-2.15
(2H, m, 220237(4 chloride &m, 2.84-3.21
(7H, m), 3.57-3.R j 8 H n, 6.38
(1 H d J =8.5Hz), 0 (1 H 6.5Hz, 6.5Hz),
7.11 (1 H_dd, J=15H OHz . H s), 7.44
(1 H d, J=8.0Hz),7.68 (1 HY dd, J=1.5Hz, 7. 5Hz), 8.12
(1 H dd, J=1.5Hz, 5R5Hz), 42 (1Rf>+ br) 9.51 (1 H,
br). 288 N 1 H NMR (DI\/SOd@pme Hydro 1.64-1.85
(1'H m, 1.992.25 (3H, n),-2N85-3.28 (7H chloride
CO- Nm, 3.47-3.63 (1 H m,H5.02-5.15 (1 H, m),

J

421
422
423
424
425
426
427
428
429
430
431
432
433
434
436
436
437
438
439
440
441
442
443
444
445
446

r. Q- 7. I(ZI'LF“”
(1, mGl9 26 (1 H by, 94b4 G H br 2H£89 N 335
( DRBO- d bppml—Fumara{e 1466-1. 7 ggg
2. 18-2 2K (1 H m, #1 822401 (HH ms o) tara 141 38
(26 m),GB. 54F 62 (17H,: H47 485 Haig H6. 47 334
2EH s),CF. 091 H, gd, = Hz) , 7 1% 7He 305
(11, m<C 7.267.26 41 H 4@::;437,mé (51 d J=5AH; 03
Zﬁ(lg d, F1=5. 4HpY)  H7 $5- 7. 88H( 1 D7 90 (H 3o
H 4d, J=8 5Hz)s, 8. 04p8. Eg DH, @C,_ﬂego N1 H-NI\/R H H 335
( DMBO- 6%l bppm : 1. 5541. 8 (4 H [g&§ 2. 1] Funeratg H 375
2.4% (1Bt m)-Fz 75- 4H5(-AH,-HM) , 4 65- 4. 90@1. H mi 4 1A
6. (2 ),F709( H,'j H:J H2. 5 Oz ), 7.2H7.85 285
(2L-ﬂ4 n),_CH’ 355755 (MM 7. 68 (1 HSE, I = 2ty 339
7.7 ge;gsH-Fnr) 8.4 8H25H(2H N&b- H H 2%
- - -F ] _ _ i -
T S I A T I
-H -CHs -F H -H -H CH H(CHs)z -H H 314
H o CH, H H OCH, H  H rH 280
ﬂ §ﬁ3 E E H -H -OCH,  -H H H 28]
H  CH T onoHo ok o s
H CH F H H H  SCH  H " 310
-H _H -F _H _H 'H -H 3 -OC = ‘H 31 7
CH, -H A H H H H Gk HH o
H H CF; H -H H H F H -H 271
H H F H HH A P H H 325
H -NO, H H H H H F -ll:ll -H 282
H H  NOo, H H H A F H 302
T CE O I I I A -
OCH; H = H H H ﬂ H g :,'j :H %;
H -OCH; -H H -H -H H F H H oy




291 N1 HNW (DVSO-d6) bppm:1.45-1.7 (1 H m), 2.1-
Fumarate 2.3 (1 H m), 2.6-4.3 (7H, m), 4.75-4.95
W@ 200612121 , 6.48 (2H, s), 6.85-6.95 (1 H m),PIT/IP200625H9988
(2H, m, 7.2574(1H n, 7.51 (1H, dd, J=7.5,7.5Hz),
7.78 (1 H, d, = 5. 5Hz), ﬂ‘/ég% 8.0 (2H, m, 8.10 (1H,

d, J = 8Hz ). 292 N 1 H NVR°(DVSO- d6) bppm: 1.4-1.7
(1 H m), 2.0- FOerbtat® 2.3 (1 H m, 2.6-4.65 (7H,
nm, 4.85-5.0 (1 H m, 6.49(2H, s), 6.8-6.9 (1 H m
), 7.12 (L H, dd, J = 4.5, 8.5), 7.45-7.7 (4H, 1),
7.77(1 H d, R]4:8Hz) 7.84 . ( 1 H d, J=3H), 7.91
(1 H dd, J =1, 4.5H), 79R3 8.1 (2H m. WO

2006/ 121 LI 38~ $61- Table 83 R2.N..R6
CN) H Ex 293 N | H NVR ( DMSO- d6)
bppm : 1. T Paweree 2.15-2.3 (I1H m,
255455(7H n, 4’2’549(1H m) 6.48 (2H, s),
6.95-7.05 (18, m), AL-7.25%(1 H m), 7.38 (1 H, d,
J = 7.5H), 7.45-7.6 (PH, m), 7.75 (1 H d, J =
5.5Hz), 7.85-8.05 (3HAN M. 294 N 1 H NVR ( DVMSO- d6)
bppm 2 Hydro 1.59-1.69% (1 H, n), 2.21-2.49 (1 H m,

pide ) 3 61-3. 75 (1 H m,
EX4-4§° Ri ﬁ noR$1E1| ﬁmeb‘? R (R8H, B9 R4D_ amMs) (D). 92 (1 H,
(302555%‘) 4yt HH d F J=248HA), 8. 180(1 H, d,
48 -H=DCky) ,-HB. 24 HL H, dH J¥8. 5Ha) 2}95 O N3J4 H NMR
449 H CRAHE) bppmy 4 74l Qy(2Hg m ) 4y %6 (1§% dt, J =

450 +7- ek 5Hz ) 28530(3H m) . \ H dd, J
NG )+ ot #%65 6.77 (1

B, 1175H ) 445 1 . 5P89
451 -c(#d JHE JH 5 & 6@( 1 # T (oM

452 7.38 T1 H, - h* -BHz)-SCH; 5581 (H H d 337 = 8.5Hz),

453 H7 NCH1 H, 4, -Bl 2Hz) -GHOE1H, dqiq, JH 5, 344 5Hz ),

454 -H8 Oh, (1 B dy In= ﬁHz) 296.H3C N ;, H- I\/R37CDCI 3) bppm

455 53& 5({1# g1 20; ‘N'E_'\ (2H, 3§0, 2.88 (2H,

456 8 H, ™" dd b*:55 11. 5Hz ),
d'd U =Hg. 5"12H§C')'s 8. 88 (3H, s}g34. 35- 4. 5(1

648(1H dd, T = 0.5,



3Hz), 6.75-6.85 (1 H m), 6.9-7.05 (2H, m, 7.11 (1

H d, J = 3Hz), 7.3-7.45 (2H, m, 7.92 (1 H dd, J
WG2006/1212%847) , 8. 03(1H, d, J=3Hz). 297 1 H NMR ( DREDIRPO)6/369988

ppm:1.3-1.65 (1 H m), Fumarate 2.0-2.25 (1 H m),

2.6-5.65(8H m, 6.46(2H, s) N 6.54 (2H, d, J = 8Hz),

6.71 (1 H dd, J = 7.5, F1,7O7.5Hz), 7.12 (2H, dd, J =

7.5, 8.5Hz), 7.5Parflk M3 dd,

J=4,8.5Hz),7.59(1H,dd, J=1,7.5Hz),7.87 (1 H dd, J

7.5, 8.5Hz 8.109 &1 H d, J = 8.5Hz), 8.15-8.25 (1
H m), 8. H-Reld, J = 1.5,4Hz). 298 S N 1H NW\R
(DVMSO- d6) bpp 1.55-1.75 (. 1H m), Funmarate
2.15-2. 35(dH M 6-5,75(8H, ), 6.50(2H,s), \

6.95-7.05(1H m}, 7.1-72(1HmM, 7.3-7.5 ( 3H m,
7.9-8.0(3H m, 8.0-8'IN(1H n). 299 S NS 1 HNW
DVMSO- d6) bppm: 1.651.85 ( 1 H m), Hydro 2.15-2.35
(1H m), 2.85-3.05 (\}H m), 3.05-3.3 chloride \I

L 2” m) 3 5.3 7 (1 H m), 4749 (1H m),

ExNog oRY B2 (2R RAy R57R88 (2H_ d, J = SNMSHARD 7.55 (2H,
= 5.5Hz)2837. 91 (2H,d, J=

457 q, Hy H 1. 8H)H H76 ( g, J
8.5Hz), 9.28 (1 H, bQ@ZS (1 H br). 300 1 H NMR (
DVSO- d6) bppm : 1.65<1. © 1 H m), Hdro 2.15-2.35
458 ( 1-HH,-HmM ) ;H 2-8- H 05 1 H m), 3.05-3825 chloride S
S( 2H m), 3.35-3. oH m), 4.75-4.9 ( 1 H m),
6.9 7.0 (2H, ), 7.3 Hl d, J = 5.5Hz), 7.64 (2H, d,
J =5.5Hz), 7.70(2H,"s),¥.79(2H,d, J=8.5Hz), 9.24 (1
459 H, br M, 94434 14H br). WD 2006/ 121218
PCT/ JP2006/ 309988 - gble 84 RARIRS | R RN

ROH Ex. No. Rl R2 RB4R4iR5 R6 MP. (O Salt 301 -H
-Cl -F -H -H -cycl o- C6HPL "£94. 9-196. 1 (dec.)

460 Hydgoch)| origde ;392 -H -A <F -H -H - CH2-¢cycl o- C6H11
el "

O

158.5- 161. 0 Hydrbchlo/r@ 3 Tabl e 8 R3 R5
0
461 H H H H H oj 297
/::o
462 H CHy F H H oj 329
/C:o
463 H H F H H o] 315
/C:o
4 H H H H H o F 369
LI
oF
465 H H H H H o> 311
g : :o
46 H H H H H F 369
0
oui
0
FF
467 H H H H H 0 293




| R RR RLH Ex. No. R RR RB R4 R5 R6 NW\R Salt 303
-F -H-H-cyclo-C6H11 I H NMR (DVBO d6) 8ppm
wo-eovanzizes 0. 80- 1. 09 ( 3H, m, 1.15-1.38 (2H, n)PCT/IP2006/309988
1.42-1.58 (2H, m, 1.60-1.87 (5H, n), 1.88-2.05 (1 H,

“H-d

n,
(1 H,

2.81-3.12 (3H, m, 312329(1H m, 4.09-4.25

m, 7.00-7.10 (1 H - 7.20 (1 H dd, J=2.6Hz
and 6.7Hz), 7.24bJe344(1 H n), 304 -H-H-F -H -H

-cyclo-G6H11 | H- NVR (DMSO-d6) 8ppm Hydrochl ori de
0.59-1.55 (8H m), 1.58-2.43 (5H, m), 2.81-4.11 (4H
m, 4.40R&; ® n), 7.00-8.20 (4H, m, 9.25-10.45
(2H, m 305 -F -H H - (CH2) 3SCH3 1 H NMR

( DVBO- d6 ko F oghtoride 1.52-1.70 (2H, m,
1.80-2.18 (5H, mwith s at 62.07),2.40-2.51 (2H m,
2.84-3.49 (6H, m, -4.49 (1 H nm), 6.85-6.95 (1 H
m, 7.05-7.35 (2H, L% 9.30-9.79 (2H, m 306 -H -Cl

-F -H-~1 -cyclo c5

H NVR ( DMSO- d6) 8ppm

1q1§'g(QH M, 1.95-2.18 (1 H m),
ExNOoB% %AQ '?3AFR4n$5 &360 3.85 (1 H ™S MH135-4.55 (1 H,

468

472

473

474

475

476

477

478

m.”
|:

U
5

CH; F -H H

7“0547| 54 (‘§'H 9.01-9.45 (2H,28) 307 -H -d
CH2)3N oHS H NVR (DVSO d6) 8ppm 3 Hydro

3 (1H,n) 9 (1LH nm, 4.1-4.6 chloride
. 5.5.75 (1H brs), 6871(1H m, 7.1 7.3

E!*, 879, 7‘*( “H.od -F®¥H . lH
)3N(CH3)2 1 N d6é) 8ppm 3 Hydr 1.7-2.3

n) 2.70 (OH, s), 2.72 (3H s) chlorld 2.9-3.4

my, 4x38G41 H, m, 68700(1 , 7.1-7.2 (1 H,
28 (1 H t. 3=9 CHy- 9. 4 (i H brs),

'8 (1 H, brs), 10885076 (1 H, brs) WD 2006/ 121218

P2006/ 309988 -163- Table 86 R4 R3 R5 R6 R2 N~
H H -H H F 307

H H -H -H I I 327

-H H -H -H 281

H -H -H H 279

Ct F -H H 347

-H

327

313

o
o

o

fou




0L ON P~
w Il EI—‘#

3P
VO%
¢
P
0 0>

4. 4(1H,

NAZ
—~N

m),

(2H m
-4.05 N (114

6.55 (4H, sa

MR Salt 309 -H-O -F
O-d6) bppm:1.85-2.1 2
n, 2.95-3.25 pti/ar200#309988

IA%Q
> %Z

8. 17 eH, dd, J = 3.5, 3

N7 311 -H-d -F -H-H

145 .55 2 Funmarate O (2H, m,

1. 95 (1 H m), 2.05-2.15 (1 H,
,4.25(2H,t, J=6.5Hz), 4. 3-

677(1H d,

Ex NoJ=tRPTRY , 018 R4TRETRE)

03 (1 H,

|-\ @ -
E_‘J

SV S

]
2
Z

479 UU,_HJ H o,q_lorH) H 2

480 ~ gH &P
481 H CI
482  H H
483  H H
484 H <
485  H -CH
486 H H
487  H -H

7.65-7.7 (1 H,

PCT/ JP2006/ 309988 -
O\I H Ex. No. Rl R2

A1y

I

\ y
m 8.15(1H m 5 \EP2006/ 121218
able 87 R4 R5 R3 N R RI
R5 M5 Mrl 312 -H -H - 0C2H5
QG -H -H-H -H 253 314 -H-H-CF3 -H

L

H A 321
S

H S\ 246
P,

-H S\ 298
pS,

H S\ 278
P

H _N 243

_ N-CH,
-H N 261




315 -H-H-CN-H-H 264 316 -H-N®2 -H -H -H 284 317
“H-H-N®2 -H-H284 318 -H-H -N(CH3)2 -H -H 282

WQE2®6A248CH3 -H -H -H 253 320 -OCH3 -H -H - H P¢1/2906/309988

321 -H-OCH3 -H -H -H 269 322 -H -0C2H5 -H -H -H 283
323 -H-OCF3 -H -H-H 323 324 -H-SCH3 -H -H -H 285
325 -H -N(CH3)2 -H -H -H283~ 326 -CN -H -H -H -H 264
327 -H -H -SGHrdHoeH 285 328 -H -CF3 -H -H -H 307
329 -CH3 -H-F -H-H 271 330 -H-CF3 -Cl -H-H 341
331 -H-H-CH3 -H-H 253 332 -H-C -H-C -H 307

333 -H -H -CO&H5 -H -H 343 334 -H -H -CH(CH3)2 -H -H
281 335pgyH - H5 -H-H 331 336 -H -H - OC6H13 -H
-C2H5 -H -H 267 338 -H -H - OCH2C6H5

-H -H 345 -CF3 -ErsH -H 325 340 -H -CF3 -H
-CF3 -H 875 NA -OCH3 -H -H 269 342 -CH3 - CH3
“H -H -H 267 ri343 - “H-H-H-H267 344 -H -F -H

“H -OCH3 287 345 -(H -H -COCH3 -H -H 281 346 -H
~COCH3 -H -H -H 281847 -CH3 -H -Cl -H -H 287 348 -H
-Cl -Cl -H -H 307 WD 2B06/ 121218 PCT/ JP2006/ 309988

Ex No: IORt RADI R38RaRs R o 2RI MS (M+1)

488

489

490

491

492

493

494

495

H H H H H )
N,NI CH, 255
Rxn
H o FHOH N oH, 307
|
)\j/
H CH; F -H -H .N. _CH 287
Y
H -H F H H )
N,Nl CH, 273
_x
H CH, F -H -H
s ~ O.ch, 303
NN
-H -H -H -H -H 317
3
sy
-H -Cl -F H H 369
3
sy
H CH; F H -H 349

2\
L




HEx. No. RLR2 R3 R4 R5 M5 (Mrl) 349 -H -F -F -H -H
275 350 -H -F -H-F -H 275 351 -H-H-CF3 -F -H 325
W@B®6AMHLCF3 -H -F -H 325 353 -H -CF3 - CH3 - HPEHIIRA15/309988
354 -H -SCF3 -H -H -H 339 355 -H -CF3 -OCH3 -H -H 337
356 - H - CH3 -N(CH3)2 -CH3 -H 310 357 -H -CH(CH3) 2 -H
"H-H 281 358 -H -H -SC2ME4H -H 299 359 -H - H
“N(C2H5) 2 - H T4bBL®7 360 -H - OCH(CH3)2 -H -H -H 297
361 -H-F -H-Cl -H291 362 -H-CH3 -H -CH3 -H 363 -H
“F -CH3 -H-H271 364, -H-F-d -H-H291 365 -H
~OBH5 -H -HR4H 315 366 -H -F -H -H -H 257 367 -H -C
-CH3 - HkaH 287 Rr868 -H -F -F -F -H 293 369 -H -F -H
70 -F -H -H -CH3 -H 271 371 -H -F - OCH3

-H -CH3 2
-H -H 5% . H -CH3—~R3 -H -H 287 373 -H -H -C3H7
-H -H 74 -OCM3 -H -H -CH3 -H 283 375 -CH3 -Q
“H -H -H 28R 376 A -H -CH206H5 -H -H 329 377 -H -O
“H-H-OCH3 303 878)-CH3 -F -CH3 -H -H 285 379 -H
- CH2CH2CN -H -H - 2 380 -H -H -CH2CH2CN -H - H 292

381 -H-A -H-H-CH3287 382 -H-OCHF2 -H -H -H 305

Ex. No383Rt+ H2 C2HH3 Rzi “RJ -Rg 267 3084 F -H 305

49 385H CH3 - H - Uls g H “H267—5 WO LU\Q(QT-J.I:].Z].S
PCT/ JP2006/ 309988 N/f]

497 -H Cl F -H H N7 203
15
N
498 -H CH; F -H -H N7 273
°
N
499 ‘H H -H -H -H 26
/ji\\ CH, o
N/
500 -H -H F -H -H 28
/ji\\ CH, !
N/
501 -H CH; -F H -H
)'\,\ N CH, 301
N/
502 -H -Cl -F H -H
),\{\ N CH, 321
N/
503 -H -H H - 4
H -H '\,/ﬁ/\/CH‘? 283
)\N/
504 -H -Cl F A -
H -H I\I'/ﬁ/\/CHs 335
)\N/
505 H -H F - .
H -H r\ll/ﬁ/\/CHs 301
)\N/

506 H -CH; -F - N
. 3 H H )I\f\/ﬁ/\/CH:i 315 ,




~166- Table 89 R4 RS R3 RZONRI HEx. No. R R R3
R4 R5 M5 (M¥l) 386 -H -F -F -OCH3 -H 305 387 -H -Cl
WO Bho6HR 1288 273 388 -CH3 -H -H -CH3 -H 267 389PCTHIR20M3309988
_CH3 -H -H.267 390 -H -OCH3 -OCH3 -OCH3 -H 329 391
“H-CN-F -H-H 282 392 -CH(CH3)2 -H -H -CH3 -H 295
393 -H -H -COC2H5 -H -H 2985-394 -H -H -CF3 -H -F 325
395 -F -H - CFiapie od 343 396 -H -CRC2H5 -Cl -H -H
345 397 -CH2O6H5 -H -H -H -H 329 398 -H -CH3 - OCH3

299 -H -H -C6H5 -H -H 315 400 -H -Cl -CN
401 RsH -CH3 -F -CH3 -H 285 402 -H -H
H355 403 -H-H-OH-H-H 255 5 WD
p "800988 -167- Table 90 R4 R5 /
R3 N\ R2 R HEx. No. R R2 R3 R4 R5 M5 (M)

404 -H -H OGN -l 322 405 -HN-H-H-H 336
\>-CH3 S 406 -H\-H{j -H -H 306

\

H

ExNo. R1 R2 R3 R4 R5 R6 MS (M+1)

3
“ﬁ
PNy
N” ~CH,
508 -H -Cl +F H -H CH3 321
”ﬁ
Py
N” ~CH,
509 H CHs -F -H H CH3 301
N/
|

A CH,

510 -H -H F H H CH 287

3
N/
Py
' N”"CH,
511 -H -Cl F -H H 361
N/i
| P’
)\N CF,
512 -H CH; F -H -H 341
™)
l ~
N™~CF,
513 -H -H -F -H -H 327
)
I ~
N”~CF,
514 -H -H -H -H -H OMe 301

X

507 -H H H -H H CH 269

=Z

N” >OMe
55.°=”H - - -H -H OMe 353

-
N/

N~ "OMe
516 -H CHs -F -H -H OMe 333

\

2
N~ "OMe




0407 -H-H-H-H305 NN 408 -H-H -H -H 352 O~ N
409 -H -H//~"'~-H-H306 ONA410 -H-H-H-H 307 O
W@1M6AH244H - H -H 349 O F 5 WO 2006/ 121218  PCT/JP2006/309988
PCT/ JP2006/ 309988 -168- Table 91 R5 R10 RL R6 R4
ox4':. H Ex. No. R R2 RA R5 R R7T R8 RO R1O M5
Ml 412 -H -0l -F -H -H*HPTH -0C2H5 -H -H 335 413
“H-C -F-H-H-CH3 -H-H-H-H305 4 14 -H-C -F
“H-H-H-H-CF3 -H-H359 415 -H -cl -F -H -H -H -H
“CN -H -H 3162P486°2H - -F -H -H -H -H -N(CH3) 2 - H
“H 334 417 -H-C -F -H-H-H-CH3 -H-H -H 305 418
“H-Od -F-H-H-H-CRCH5 -H -H-H 363 419 -H-d -
“F-H-H-Of#8 -H-H-H-H321 420 -H-d -F -H-H-H
HB8P1 421 -H -0 -F -H -H-H -0C2H5 - H
“H-d -F-H-H-H-0CF3 -H -H -H 375
—H-8CH3 -H -H -H 337 424 -H -CB3
“F-H-H-H-H 0CZ5 -H-H 315 425 -H-CH3 -F -H -H
-CH3 -H -H ®H 285426 -H -CH3 -F -H-H -H -H -CF3 -H
-H 339 427 -H-CM3 /F -H-H-H-H-H296 428 -H -CH3
“F-H-H-H-N® -HAH -H 316 429 -H-CH3 -F -H -H - H
“H-N® -H-H316 430 -H-CR -F -H -H-H-H (CH2 -H

Ex No. H BL4R2 4373 R4- BB RE -H -H -H -WSAMIB -H - H 285

517 432-H HH CH3F - FH- HH-H - OOM8 - H - H - B19H 301

518 -H H -H H -H 287

519 H € F -H H 339

520 -H CH; -F -H H 319

59 H H F H H 305

522 -H Cl -F -H -H HC 411

523 -H CH; -F H -H HC 391




4 434 - 33 -H -CH3 -F -H-H-H-0OCH3 -H -H -H 301 F H
HH45-H-CH -F-H-H-H-OCF H5 -H -H -H 355 436

WO B006@H218 F -H -H -H -SCH3 -H --H -H H - H 317 P@BIP2004/309988
“H-F-H-H-H-H _0C2H5 -H -H 301 438 -CH3 -H -H -H
“H-H-H-H-H271 439 -H-H-CF3 -H -H -H -H -F 440
“H-H-F-H-H-H-H-H K325 441 -H-NO®2 -H -H -H
“H-H-F N --Hrabl128200 H - H 302 442 -H -H -NO2 -H -H
“H-H-F-H-H302 443 -H-H-N(CH3)2 -H-H -H -H -F
“H-H 300 444 -H-CH3 -H -H -H -H-H -F -H -H 271
445 -OCH3 -H -FWe-H -H -H -H -F -H -H 287 446 -H - OCH3
“H-H-H -k rH -H 287 5 WO 2006/ 121218
PCT/ JP2006/ 39P98% - 169- Table 92 R4 R x9:: R5 R10 /
| RL R6 H 3Rl R2_RR6R4 R5 R6 R7 R8 RO R10 MB
(Mr1)  447RZ MT-H-H-H-H- -H-H 301 448
“H -OCF3 -H -HrR¢H -H 4 -F -H -H 341 449 -H -SCH3 -H
“H - H-H-H-F-H-}—@ 450 -H -N(CH3)2 -H -H -H -H
-Cl -F -H-H 334 45}—Nd -0 -F -H-H-ON-H-H-H -H

316 452 -H-CO -F -H-H-H-H-SCH3 -H -H 337 453 -H

Ex.No: NRIBRZ - TR3" TRg™ Tiks TRe LS~ = 1= MS ('V’E‘tj) 454 -H -CH3 -F

LD Ll 477

524 - I'I_-HH_-d'I-I'F DH,I'IJH-I'I- 4o =1 \|\CHS)2-H-H-H
IS A AB00 456 - H oF R -H - H -SOB -H

-H 303 5 WD 2006/ 121 ANF8™NPCT/ JP2006/ 309988 -170-
Table 93 R4 NOMe

525 H -H H -H H CH, 337
526 H €CH; -F -H -H CH 369

527 -H -H -F H -H CF 399

528 H CH; -F -H -H CF 413

529 -H -H -H -H. -H 241

50 -H CH; F -H -H 273
59 H -H F -H -H

259

532 -H -Cl - -H -H N 293




RBRE ~R6E RZ R ONH Ex. No. RL R2 R3 R4 R5 R6 M5
(Mrl) 457 -H-H-H-H-H283 ~1 0458 -H-H-H-H -H
WOP288228B 459 -H -H -H -H -H 319 -O FF 460 PEH/JK2006/39988
H-HO0 349 461 -H-H-H-H-H, 0297 462 -H -CH3
“F-H-H0329 \ , 0463 -H-H-F-H-H, 0° 315 0O)
464 -H -H -H -H-H O F 369755 OF 465 -H -H -H -H - H
\ 0311 0466 -H-H-H-H-HF 369 00 F F 467 -H -H
-H-H-HO0 293 V%%Fége{ 121218 PCT/ JP2006/ 309988 - 171-
Table 94 R4 R3 NRLONH Ex. No. Rl R2 R3
R4 R5 R6 M5 MrRs 468 -H -H -H -H -H 289
R3 R5
R6
R2 N
T Q
N\H
Ex.No. R1 R2 R3 R4 R5 R6 ‘ MS (M+1)
533 -H -H -H -H H /[/Nj 241
|
N
534 -H -Cl -F -H -H _N 293
L)
535 -4 CH; F -H H N 273
L)
5 H -H F -H -H INJ 259
|
N
537 -H H -H -H H H3CJ:’N:L . 269
|
N~ CH,
538 -H -Gl F -H H HaC/\[/Nl 321
|
N" CH,
59 -H CH, £ -H -H HSCI/Nl 301
|
N"CH,
540 -H -H F H -H HSC)V:NJ\ 287
I
SN CH,
51 -H -H H -H H 071
Ny
)I\fN
OMe
52 -H -0l F -H H 323
Ny
)I\&N
OMe
543 -H CH, F -H H NTX 303

De
=




469 -H-H-H-H-H289 470 -H-H-H-H-HO, CH319 3
471 -H-H-H-H-HF 307 OD 472 -H-H-H -H -H 327

WO @228 -H -H -H -H -H C 281 474 -H -H - H - HPECHIF2006/309988
279 O 475 -H-Cl -F -H -H 347 476 -H-H-H-H -H

295 S 477-H-CH3-F-H_-§I§27 J~Q 478 -H-H-F -H
-H\ 313 I~ \ SV\D2006/1' f218 PCT/ JP2006/ 309988
-172- Table 95TR1eRB0OR5 R6 R2 N Rl ONH Ex. No. Rl
R R3 R4 RS R6 M5 (Mrl) 479 -H-H-H-H-H o0o~~N 295 S
480 -H -@_ -k -K-H C297 S 481 -H-C -F -H -H

S48 -H-H-H-H-H\N 321 483 -H -H
46 ﬂBKRﬂ-CI -F-H-HS 298 /--N 485
-H-CH3 -F -H -H Sf7 278 ~N 486 -H-H-H -H -H ~N,

243 N-CH3 487 @ -F-H-Hi ~N 261
N\
H
ExNo. R1 R2 R3 R4 R6 R6 MS (M+1)
544 -H -H F H -H 289
N™ X
0
g
OMe
545 -H -H H -H -H , H.C: ' 322
3 \FO

296

548 -H CH; F H H 328

Jou
S
SN
547 H € F H -H ‘ 348
~ s )
SN
s )
SN
549 H H F H H 314
4 )
SN
550 H H H H H 326
- N/QOMe
)
A
551 H C F H -H 378
552 H CHy, -F -H H 358
I
A
553 H H F H -H 344
P
554 H H H H H S 310
) /<j[[\|/>_CH3 !




N-CH3 5 WD 2006/ 121218 PCT/ JP2006/ 309988 -173- Table
96 R4 R3. R R6 R2N-R ONH Ex. No. RLRR RB R4
WORB00RG219B (M+-1) 488 -H -H -H -H -H N, N JJCH3PCHIP24089309988

-H-C -F-H-HNNJCH3 307 490 -H -CH3 -F -H -H
15CH3 287 U 491 -H-H-F -H-H ,N CH3 273 492 -H
-CH3 -F -H-H 0 CH 303 3180~ 493 -H -H -H -H -H 317
NN 494 -H -flprF 104 -H 369 ,NN 495 -H -CH3 -F -H
-H 349 r,, N5 WD 2006/121218 PCT/ JP2006/ 309988
-174- Tablerd97 RA R3I RS R6 R2 RL ONH Ex. No. Rl R2

R3 R4 Ra MogMH1) 496 -H -H-H-H-H 241 NI-' N
497 -H - -H-H29g>6
R2 N/
R1 H
Q
H
ExNo. R1 R2 R3 R4 R5 RG MS (V1)
55 H H -H -H H =N 29
=
56 -H H H H H / 296
LI
N~ S
57 H H H H H =N 296
§27
S
558 H C F H H =N 348
523
s
559 -H CHy -F -H -H =N 328
\ 77
S
50 -H H -F -H -H =N 314
Vg
s
861 H -H -H H H =N 297
Ny \
S
62 -H -CI -F H H =N 349
Ny / \
S
563 H CH; F H H =N 329
Ny / )
S
4 H H F H H =N 315
AN \
s
865 H H H HH =N 311
Ny \ ?




wo Bhoe @218 F -H -H 301 )JCH3 N 502

Nl-" N 498 -H-CH3 -F -H -H 273

NN 499 -H-H-H-H
-H 269 f[CH3 N 500 -H-H-F -H-H 2

87 )[CH3 N 501

-H -
)JCH3 N 503 -H-H-H-H-HNGCH3 283 N 504 -H -Cl
“F-H-HNGCH3 335 N 505 -H-H-F-H-HNCH3 301 N
506 -H -CH3 -F -H -H N, - ~18lcH3 315 N WO 2006/ 121218
PCT/ JP2006/ 389988104 175- Table 98 R4 R3 R5 /R6 R2 R

ON H Ex. , RL 2 R3 R4 R5 R6 M5 (Mrl) 507 -H -H -H
-H-HCH 269" 508 -H-C -F-H-HCH3 321 11__ ~N CH3
509 -H RS Ry -H CH3 301

/RG

O
N
\

R2

ExNo. R1 R2 R3 R4 R5 R6 MS (M+1)
86 H O F H H N 363
Ny \ e
S
567 H CH F H H N 343
Ny 7 \ ?
S
568 H -H F -H -H /=N CH 329
Ny \ ?
) S
569 -H -H + H -H /=N 315
Ny / \
S
570 -H -Cl + -H -H /=N 363
' Ny /s
=
H,C
571 H CHs F -H -H /=N 343
Ny /78
=
HC
572 -H -H - H -H /=N 329
Ny /=S
==
H,C
573 H H -H H H N ~N 387
\ Y S
H,C
574 H O F HOH 439

- F PET/3n40@:2309988



"N CH3 510 -H-H-F -H-HCH3 287 IN-" ~N CH3

I N :
-F-H-H361 NCF3 512 -H-CH3 -F -H -H

511 -H -C

wQ@2m6/12018 CF3 513 -H -H -F -H -H 327 AN CF3 BAHJP2D6/349988

“H-H-HOW 301 j NNOW 515 -H -Cl -F -H -H O\
353 N N OWe 516 -H -CH3_-F -H -H OV 333 j N~ WO
2006/ 121218 PCT/ JP2006/ 309888 -176- Table' 99 R4 R3
R51 R R/ NR ONH Ex. No. RL R2 R3 R4 R5 R6 M5
( M+1) 517-H-%F@%-HOV9319NNLOVE 518 -H -H
“H-H-HN 287T3Rlg 519 -H-C -F -H-H 339 S,CH
N 520 -H - N 319 ~LS,CH3 521 -H -H -F
“H-HN

N
\

ExNo. R1 R2

. e R3 R4 R5 R6 MS (M+1)
-H CHs -F -H -H NN 419
\ s
H,C
576 -H H -H -H H CH, CH, 399
=
I[N
N" N
CH,
577 H -Ci -F -H H ' CH, CH, 374
=z
N“ N
CH,
578 -H -CH; F H -H CH, CH3 354
=
N~ N
CH,
579 -H -H -F H H CH, 'CH3 340
=
N“ N
CH,
580 -H -H H H -H
A 290
581 -H € -F H -H 342
N
582 -H CH; -F H H I\ 392
N
583 . -H -H F H -H 308

Z.
AN
=




S,CH3 N522 -H-A -F -H-HHC S 411 N111, N O OCH3
523 -H-CH3 -F -H-HH3C, S 391 NIl NOQOCH3 5 WO

wQO®61121218 PCT/ JP2006/ 309988 -177- Tabl e 10BCTRAP20633309988

R51 R RZ#NRLOVH Ex. No. RL R2 R3 R4 R5 R6 MB
(Mrl) 524 -H-C -F -H-HOW 353 NI'Il N OV 525 -H
“H-H-H-HCH3 337 H3CN8®~ N CF3 526 -H -CH3 -F -H
-H CH3 369 H3@abMNeCE86527 -H -H -F -H -H CF3 399 N
N~ OOCH3 528 -H -CH3 -F -H-H CF3 413 NIN ~ O

OCH3 529 -H -HReH -H -H N 241 ~ 530 -H -CH3 -F -H -H
N 273 531rRH F -H-HN, 259 ~N
R6
R2 N

SO
N

Ex.No. R1 R2 R3 R4 R5 R6 MS (M+1)

584 H H H H H N 290
70 N\

585 H -H F H H N 308
7\

586 H 0 F H H N 342
7 N\

587  -H H -H H H 290

588

589

590

591

592

593

504

H H H H H CH, 310
Jo®
(9]
H H H -H H OMe 354
1
N“~0
CH,

H -H H H H Ny 291
e
N

H CHy -F H H Ng 323
LD
N

H -H -H -H H : Nj 291
. N/ +



532 -H -Cl -F -H -H N 293 WD 2006/ 121218
PCT/ JP2006/ 309988 -178- Table 101 R4 R3I R5 | R6 R2
WOROORIZN Ex. No. Rl R2 R3 R4 R5 R6 M5 (M+1) PGBBP2066/309988
“H-H-H-HN241 534 -H-C -F -H-HN293 535 -H
-CH3 -F -H-HN 273 536 -H-H-F-H-HN259 537 -H
“H-H-H-HHC N 269 ~' N&&3- 538 -H -Cl -F -H -H H3C
N 321 "NCH 3 53@1aHgfH3 -F -H-H H3C N 301 "N 3
540 -H -H -F -H -H H3C N 287 "N CH 3 541 -H -H -H -H
“HN") 271 ---ly- NOW 542 -H-Cl -F -H-H 323 N
IN OMe 543 gH -CH3 -F -H -H 303 N~ N O WO
2006/ 121218 PLT/ JP2006/ 309988 -179- Table 102

R6
R2 N
N
\
H
ExNo. R1 R2 _ R3 R4 R6 R6 VSV

595 -H -H -H -H -H ' 367
il N
596 H Cl + -H H 419
=N
il p
597 -H CH; F -H -H 399
=N
i' p
58 H H F H -H 385
h N
N/)\©




RA RBRERR N----R6 RLON H Ex. No. R R2 RB R4
R5 R6 MS(Mrl) 544 -H -H-F -H-HN289 .N Ow 545 -H
WO BhosiR2l8 - H H3C 322 O 546 -H -H -H -H - H 29B8C7/3#2006/309988
547 -H-Cl -F -H-H348 S 1)--N 548 -H -CH3 -F -H
-H 328 | ~N 549 -H-H-F -H-H 314 j~O0550 -H -H
-H-H-H326 'N\ / ff O35S 551 -H-Cl -F -H-H 378
NOw 'S 552 -H 16H3e-fosH -H _ 358 N Ove IS 553 -H
-H-F-H-H344 INL Q O S 554 -H-H-H-H-Hs
310 )[/-CH3 N WD 2006/ 121218 PCT/ JP2006/ 309988 - 180-

Table 103 R4
R4 RS

R3 R5 Nl R
R2 N 7 “re
, H _ R9
R1 A

<y

AN

H
ExNo. R1 R2 R3 R4 R5 RB R7 RS RO MS (Vi+1)
58 H €I F H H H NO, H H 337
600 -H € -F -H -H -H CO,CH; -H H 350
601 H €I F H H H H -H CF; 360
602 H I -F -H -H -H Cl H H 326
603 H ¢l F H -H -H H H <l 326
604 H €' -F -H -H -OCH, -H H H 322
605 H ¢l F H -H -H H H H 202
66 H 0 F H -H H -CHs, H H 306
607 H € F H H H H -CHa H 306
608 H CI F H -H -H H CF, H 360
609 H €I -F -H H CH, -H H H 306
60 H I F H -H -H CF, H H 360
611 H H H H H H NO, H H 285
612 H H H -H -H -H CO,CH; -H H 208
613 H -H H H -H -H H H CF, 308
614 H H H -H -H H Cl H H 274
65 H -H H H -H -H H H < - 274
66 H -H H H -H -H H H H 240
617 H -H H H -H -H CHs, H H 254 .
68 H H H -H -H H H CH;, H 254
619 H -H H H -H -H H CF, H 308
6200 -H H H H -H CHy -H H H 254
621 H H H H H -OCH, H H H 270
62 H -H H H -H -H H H -CH, 254
623 H -H H -H -H -H CF, H H 308
624 -H CH; -F -H -H -H NO, H H 317
625 H CHy F -H -H -H CO,CH; -H H 330
626 -H CHy F -H -H -H H H CF, 340
627 H CH; F -H -H -H H H NO, 317
628 H CH; F -H -H -H ~Cl H H 306
629 H CH;, F -H H H H . H Cl 306
630 H CH; F -H -H H H H H 272
631 H CH; F -H H H CHs - H H 286
632 H -CH; F -H H H H -CHj H 286
633 H CH; F -H -H H H -CF, H - 340
634 ~-H CHy F -H H CH, -H H H 286

635 H CHs F H -H -OCH; -H -H -H 302




R3 ~N---- --[[:: RRERLONH Ex. No. R R R3 R4 R5
R6 M5 (M+l) 555 -H -H -H-H-H/,--N 296\ / S 556 -H
WO BoshR2bs -H 296 S N 557 -H -H -H -H -H _ N POBJIP2806/309988
558 -H-Cl -F-H-H_ N348 S 559 -H-CH3 -F -H -H -N
328 S 560 -H-H-F-H-H N314 561 -H-H-H-H-H
N297 N~/ | S 562 -H @B F -H-HN349 N~/ | S
563 -H -CH3 -F -HTabdle N0829 N\ / I S 564 -H-H -F
-H-HN315 N~ ,\/ ~ S 565 -H-H-H-H-HN CH 311

3 S| WD 2006/121218 PCT/ JP2006/ 309988 -181- Table

104 R4 R3 R5;} R6 RZ N/ RL ON
R R6

R3 . _R5 N R7
I
R2 N 7 ke
B R9
R1 A
Q
H
ExNo. R1 R2 R3 R4 R5 R6 R7 RS RO - MS (W+1)
636 -H <CH, + -H -H -H H H CH, 286
637 -H CH; F H -H -H CF, H H 340
638 -H H -F H -H -H NO, H H 303
639 -H H F H -H -H COCH; -H H 316
60 H H F H H -H -H H CF; 326
641 -H H -F H -H -H Cl H H 202
62 H H F H H -H H H <l 292
643 -H H F H -H -H H H H 258
644 -H H F H H -H CH, H H 272
645 H H F H -H -H H CH; -H 272
646 -H H F H -H -H H . CF H 326
647 H H F H H CH£ H H H 272
648 -H H -F H -H -OCH, -H H H 288
6499 H H F H -H -H CF, H H 326
650 H € F H -H CHs -H CF; -H 374
651 -H € -F H -H -H H -NO, -H 337
652 -H 0 F H -H -H H -OCH, -H 322
653 H I -F H -H -H H CHs -H 320
64 H H H H -H CH, -H CF; -H 322
655 -H H -H H -H -H H NO, H 285
66 H H H H -H -H H -OCH; -H 270
657 H H H -H H -H H -CHs  -H 268
658 -H CHy -F H -H CHy H CF;  -H 354
659 H CH; F H -H -H H NO, H 317
660 -H CH; F H -H -H H -OCH; -H 302
61 H CH; F -H H H H CHs H 300
662 H H F H -H -CHy H CF; H 340
63 H -H F H H H H NO, -H 303
64 H H F H -H -H H  -OCH; -H 288

665 -H -H F H -H H H -CHs -H 286




H Ex. No. RLR2 R3 R4 R5 R6 M5 (Mrl) 566 -H -Cl -F
“H-H,=NCH363 N~/ 3 Sl 567 -H-CH3 -F -H-H N CH
WG@2B6MeY218 S| 568 -H -H -F -H -H N CH 329 3 Pi/Ji5086/309988
“H-H-F-H-H -N315 N\ , /1 S 570 -H-Cl -F -H
“HN 363 Si H3C571 -H,- “F-H-H/--N343 S
H3C 572 -H -H -F -H -H /718320 N- Si H3C 573 -H
H-H-H-HNN 387raiSe H3G / 574 -H -C -F -H -H 439
NN S H3C / WD 2006/ 121218 PCT/ JP2006/ 309988 - 182-

Table 105 R4 R3 R5 R2 NR6 RL ON

R4
R3 R5

R6

N\R7

=
R2 N R8

= R9
T Q
N
\
H

ExNo. R1 R2 R3 R4 R5 R6 R7 RS RO MS (M+1)

666 H H -H H H H H

-H - 309
/N: )




HEx. No. RL RZ RB3 R4 RS R6 M5(Mrl) 575 -H-CH3 -F -H
-HN419 S H3C 576 -H-H-H-H-HCH3 CH 322 3 1 N
wWoRNo/1EEB 577 -H -Cl -F -H -H CH3 CH 374 3 NeQU/IP200499988
578 -H-CH3 -F -H-HCH3 CH 354 3 ~NNN CH3 579 -H

4
-H-F-H-HCH3 CH340 3 NNNCH3 580 -H-H -H -H
-H 290 N-\ 581 -H-Cl ~£88H-H 342 N-\ 582 -H -CH3
-F -H-H322 N\ sHpH -F -H-H308 N\ WO
2006/ 121218 PCT/ JP2006/ 309988 -183- Table 106 R4 R3
RS ~R6 R2 R o,

R3 RS R6._ _N._ ' R7
l ~
R2 N 7 re
z R9
R1 A

Q

\

‘ H

Ex.No. Ri1 R2 R3 R4 R5 R6 R7 R8 R9 MS (M+1)
667 -H -Cl -F H -H -H -H -H H 292
668 -H -H -H H -H H -H -H -H 240

669 -H H -H H -H H -NO, -H -H 285
670 -H -H -H -H -H CH; -CH; -H H 268
671 -H -CH; -F -H -H -H -H -H H 272
672 -H -CH; -F -H -H -H NO, -H -H 317
673 -H -H -F H -H -H -H H -H 258
674 -H -H -F H -H H NO, -H -H 303
675 -H -H -F H -H CH; -CH, -H H 286
676 -H -Cl -F H H H CH; -H -H 306
677 -H -Cl -F H H -H -OCH; -H -H 322
678 -H . C -F -H H -H -H -OCH; -H 322
679 -H -H -H H -H -H -CHs -H -H 254
680 -H -H -H H -H -H -H -OCH; -H 270
681 -H -CH; -F H H H -CH; -H -H 286
682 -H CH; -F H -H H -H -OCH; -H 302
683 -H -H -F H H H -CH, -H -H 272
684 -H -H -F H H H -H -OCH; -H 288
685 -H -H -OC,H;s H -H H -H -H -H 284
686 -CH; H -H H -H H -H -H -H 254
687 -H -H -CF3 H H H -H H -H 308
688 -H -H -CN -H H H -H -H -H 265
689 -H -NO, -H H -H H -H -H -H 285
690 -H -H NO, -H H -H -H -H -H 285
691 -H -H -N(CHa)> -H H -H H -H -H 283
692 -H -CF; -H --H H H H -H -H 308
693 -CH; -H -F H -H H H -H -H 272
694 -H -CF; -Cl H -H H -H -H -H 342
695 -H -H -CH3 H H H -H -H -H 254
696 -H -H -C(CH3)3 H H H -H -H -H 296
697 -H -Cl -H Cl H -H -H -H H 308
698 -H -H -SCH; -H H -H -H -H -H 286
699 H -H COCHs -H -H -H -H -H -H 344
700 -H H CHCHg), H -H -H H -H -H 282
701 H -H -OCgHs H -H H H -H -H 332
702 -H -H -OCgH13 H -H H -H H , -H 340
703 -H -H CgHyz H -H -H -H -H -H 324
704 -H -H -CoHs H -H -H -H -H -H 268




ONHEx. No. RLR2 R3 R4 R5 R6 M5 (M¥l) 584 -H -H -H
“H-HN290 585 -H-H-F-H-HN308 586 -H-Cl -F

WO B0sHRIMB42 587 -H -H -H -H -H N 290 588 - HPEHIPM6/369988
“HN5 CH3 304 589 -H-H-H-H-HCH3 310 N~ 1 J 590
“H-H-H-H-HOW 354 OL NO CH3 591 -H-H-H-H-H
N291 JN):D 592 -H -Cl -F~189%H N 343 593 -H -CH3 -F
“H-HMN 323 ~N) 594 a1eHiibl -H -H N 291 N WO

2006/ 121218 PCT/ JP2006/ 309988 - 184- Table 107 R4 R3
RS ~R6 R2 RL H REx. No. RL R2 R3 R4 R5 R6 M5 (M+1)

595 -H -H - k- H - - ' -Cl -F -H -H 419

N N 597 -H - :

R2

R1 A
:N

ExNo. Ri _R2 R3 RA R5  R6 R/ R8 RO WS (VD)
706 -H  H OCHCH; H  -H H H H H 346
706 H  CR F H H H H -H H 326
707 H  CF H CF; -H H H -H H 376
708 H  -OCH, H H OCH; H -H H -H 300
709 € H H H H H H H H 274
70 H H -OCHs H H H H H H 270
711 CHy -CHs H - H H H H -H H 268
712 CHs -H H H -H H H H -H 268
713 H -H H -OCH; H -H H -H 288
714 H  H COCH; -H -H H H H H 282
715 H  -COCH, H H H H H H H 282
716 -CH, -H Cl H H H H H H 288
717 H -l H H H H H -H 308
718 H F F H H H H -H H 276
79  H F H F H H H -H H 276
720 -H -H -CF; F H H H -H -H 326
721 H  CFK H F H H H -H H 326
722 H CR -CH, H H H H H H 322
723 -H  -SCF, H H -H H H H H 340
724 H  CFK -OCH; H H H H H -H 338
725 H  -CHs N(CHs),  CHs -H H H H H 311
726 H  CH(CH), -H H H H H H H 282
727 H H -SC,Hs H -H H H H -H 300
728 -H H NCHs), -H -H H H -H -H 311
729 -H  -OCH(CHs), -H H H H H H -H 298
730 H H -OCHF, H H H -H H -H 306
731 H F H ¢ H H H -H H 202
732 H  CHs -OCH, CH; -H H H H H 298
733 H  CH H CH; -H H H -H -H 268
73  H F -CHs H H H H H -H 272
735 -H F Cl H H H H H H 202
736 -H  -GeHs H H H H H -H H 316
737 H F H H H H H H -H 258
738  H <l -CHs H H H H -H H 288
739 H . F F FH H H H -H 294
740 - H F H H CH; H -H:+H H 272
741 F  H H CHs -H H H -H H 272

742 H F -OCHs "H  H H H H H 288




wO 2R8/1211R2 N RO R

598-H -H -F -H -H 385 N WO 2006/ 121218
PCT/ JP2006/ 309988 -185- Table 108 R4 R6 | R7 R3 R5
ONH Ex. No. R R2 R3 RECREPWE/309988
R7 R8 RO MBS MF1 599 -H -Cl -F -H-H-H -NO®2 -H -H 337
600 -H-Cl -F -H-H-H -CORCH3 -H -H 350 601 -H -C
“F-H-H-H-H -H-CF3 3680-602 -H-C -F-H-H-H
-0 -H-H 326 603 -H - @ap1k 1tb H-H-H-H-CO 326
604 -H-Cl -F-H-H-OCH3 -H-H-H322 605 -H-C -F
“H-H-H-H-H-H292 606 -H - O “F-H-H-H-CH3 -H
-H 306 607 -H-Cl +F -H-H-H-H-CH3 -H 306 608 -H

-Q -F -H-H-H-H RéFs H 360 609 -H-C -F -H-H

R9

615HHHHHRHH C|274616HH

“H-H-H-H-H240 617 - “H-H-H-H-CH3 -H -
254. 618 -H-H-H -H -H - -CH3 -H 254 619 -H -H
“H-H-H-H-H-CF3 -H308 629 -H-H-H-H-H-CH3 -H
-H-H254 621 -H-H-H-H-H-OCH3 -H-H-H270 622

H
H

ExNoo HRH -H -2 H - H - R3- H - CH3R254

R623 -R6 -RY -R8 -RY - Hus (v+1)

743 -

744
745
746
747
748
749
750
751
752
753
754

755

756
757
758
759

760
761

762

763
764

765
766
767
768

769
770

77
772

H-HCF3 -H-€H 308 < H H ‘H H H H 288
H H -CaHy H -H H H H H 282
-OCH;, H H CH; -H H -H H H 284
-CH, -l H H H H H H H 288
H H CH,CHs  -H H H -H H H 330
H -l H H -OCH; H H -H H 304
-CH, F -CHs H H H H H H 286
H CH,CH,CN  -H H H H H -H H 293
H H CH,CH,CN  -H H H -H H H 203
H Cl H H CH;, H H -H H 288
H OCHF,  H H H  H H H H 306
H -CoHs H H H H -H H H 268
H F -OCH;, F H H H H H 306
-H F F -H OCH; H -H -H H 306
-CHs H -CH, H H H -H H H 268
H -F -F -OCH; -H H H H H 306
H -OCH; -OCH;, H H H H H H 300
H Cl H H H H -H H H 274
-CH, H H CH; -H H H H H 268
H -CHs - CH, H H H H H H 268
H -CN F H H H -H -H H 283
CH(CHz)> -H H CH; -H H H H H 296
H -NO, F H H H -H H H 303
CH,CeHs  -H H H H H H H -H 330
H -CHs -OCH; H H H H H H 284
H H CeHs H H H H H H 318
H <l -CN H H H -H H H 299
-H -CHs -F CH; H H H H H 286
-H H. -OCF,CHF, -H -H H H -H -H 356
H H -OH H H H -H -H H 256




624 -H-CH3 -F -H-H -H-N® -H -H 317 625 -H -CH3 -F
-H-H-H-CRCH3 -H -H 330 626 -H-CH3 -F -H -H -H -H
WO R006@ER1BA0 627 -H -CH3 -F -H -H -H -H - H - NB2I/3bB06/309988
628 -H -CH3 -F -H-H-H-Cl -H-H 306 629 -H-CH3 -F
“H-H-H-H-H-O 306 63Q.-H-CH3 -F-H-H-H-H-H
“H 272 631 -H-CH3 -F -AYPH~-H -CH3 -H -H 286 632 -H
-CH3 -F -H-H -H -H T6H3e- 1286 633 -H -CH3 -F -H -H
H-H-CF3 -H340 634 -H-CH3 -F -H-H-CH3 -H -H -H

286 635 -H -CH3 -F -H -H -OCH3 -H -H -H 302 WD

2006/ 121218 PCT/ JP2006/ 309988 -186- Tabl e 109 R4 R6
:xixz R9 Rl QN'H Ex. No. RL R2 R3 R4 R5 R6 R7 R8
R9I\/S(M+1)R3 2 _Rf -H -H -CH3 286

H-H-CF3 - 340 638 -H -H -F
\ rF -H-H-H -0®RCH

620 H-F SH -H -Hg-H -H -CF3 326 641
F-H-H-R-C H 292 642 -H -H -F -H -H - H

-Cl 292 643 -H {Z;;F H-H-H-H-H-H 258,

“H-H 272 645 -H-H-F -H
-H-H-H-CH3 -H 272 646 YH -H -F -H-H-H-H -CF3 -H
326647 -H -H -F -H-H-CH3 -H-H-H 272 648 -H -H

ExNo.p RHRY - ocH3 - HR3H - H 288  B49R5HR6HR7F ReHROH ™S (V1)

773 _.CFH -H -Hp\326 650 -H -Cl. - FH HH HH CHB -id -lCF3 - H37
374 65;3—<HCI-FHHHHNO2 -H 337 652 -H -Cl

-F-H-H-8-H-0CH3 -H322 653 -H-C -F-H-H-H-H
774 CZ-,-_IB -HH 320 /N H -H H -H H -H 307
N |
775 H -H -H H -H -H -H H 353
O,
776 H -H 0 H H -H -H -H H 308

,  H H H H -H H H 350
F—< >—o

777 -H




654 -H-H-H-H-H-CH3 -H-CF3 -H 322 655 -H -H -H
“H-H-H-H-N® -H285 656 -H-H-H-H-H-H-H
WO O0K321288 270 657 -H -H -H -H -H -H - H - C2H5 PGI/B8806/309988
658 -H -CH3 -F -H -H -CH3 -H -CF3 -H 354 659 -H - CH3
-F -H-H-H-H-NG -H 317 660 -H-CH3 -F -H -H -H -H
~OCH3 -H 302 661 -H -CH3"?F"-H -H -H -H - C2H5 - H 300
662 -FpbM -IH5H -H -CH3 -H -CF3 -H 340 663 -H -H -F
“HgH-H-H-N® -H 303 664 -H-H-F-H-H-H-H
" 288 665 -H-H-F -H-H-H-H-CH5 -H 286 WO
218 PCT/ JP2006/ 309988 -187- Table 110 R4 R6
REIR7 / RB RRR NRO R CONH Ex. No. RL R2 R3 R4
RS RTR8-F9 M5 (Mrl) 666 -H-H-H-H-H-H-H-H

30N 5 2006/ 121218 PCT/ JP2006/ 309988 -188- Table

111 R4 RFRY ::2x?:: HEx. No. R R2 R3 R4 R5 R6 R7
RS R M5 667 -H-Cl -F -H-H-H-H-H-H 292 668
“H-H-H-HWH-H-H-H-H240 669 -H-H-H-H-H-H
—NER——tH—~H285—670—H - H - H -H -H -CH3 -CH3 -H -H 268
EX N ™ L G F MS My - H -1 272
29

779 /@:Oj 208
o) 4
780 . 290
781 s 31
2—CH,
N
782 290
783 o 284
L
o .

784 0 204

785

786 N 291
=

787 /@N\] 202
N/

768 CH, 311

312




672 -H-CH3 -F -H-H-H -N® -H -H 317 673 -H -H -F
-H-H-H-H-H-H258 674 -H-H-F-H-H-H-N® -H
WO 20083121675 -H -H -F -H -H - CH3 -CH3 - H - H 28BCT/@M606/369988
-Cl -F-H-H-H-CH3 -H-H306 677 -H-Cl -F-H-H-H
-OCH3 -H -H 322 678 -H-Cl -F-H-H-H-H-0CH3 -H
322 679 -H-H-H-H-HH2CH3 -H -H 254 680 -H -H
-H -H -1 4hlg-OCH3 -H 270 681 -H -CH3 -F -H -H - H
-CH3 -H-H 286 682 -H-CH3 -F -H-H-H -H -0CH3 - H
3027683 -H-H-F-H-H-H-CH3 -H-H 272 684 -H -H
H-H-H-0CH3 -H 288 685 -H -H -0C2H5 -H -H -H

- HizpleH 284 %686 -CH3 -H -H -H -H -H -H -H -H 254

687 FH -HY¥CF3 -H-H-H-H-H-H 308 688 -H-H-CN -H
“H-"H-HA N -H265 689 -H-N®2 -H-H-H-H-H-H-H
285 690\ -H -NO2 -H -H-H-H-H-H285 691 -H -H
-N(CH3)2 -H¥-H -H -H-H -H 283 692 -H -CF3 -H -H -H

ExNOHRq-I H-H 308 b&MS-( 5 -H-F-H-H-H-H-H-H 272

. - gt =H -H -H 342 695 -H -H - CH3
-H - aH - "H-H 254°7696 -H -H - C(CH3)3 -H -H -H -H
-H -N-296] 697 -H-Cl -H-Cl -H-H-H-H-H308 698
“H - “H-H-H-H-H-H286 699 -H -H - COO6H5

700-H - H - &l -H -H 344289700 -H -H - CH(CH3)2 -H -H -H - H

¥ 01 -H -H -006H5 -H -H -H -H -H -H 332 702
4~ O0BH13 -H -H -H -H -H -H 340 703 -H -H

L CBHL3 - H - H H-H-H-H324 704 -H-H-C2H5 -H -H-H "
791-H - 4. cwgzooe/ 3061218 PCT/ JP2006/ 309988 - 189

Tabl e R4 xRL2x7?: 5 RL NH
792 370
feuy
793 370
Je e
F
794 320
795 320
O
O/\<|-:F
796 323
H3C7; o

797 308

798

Q
799 . f;::zz;ﬂ

328

280




Ex. No. RL R2 R3 R4 R5 R6 R7 R8 RO M5B (M+17- 705 -H -H
-OCH2C6H5 -H -H -H -H -H -H 346 706 -H -CF3 -F -H -H

WO B0sHRE2ls - H 326 707 -H -CF3 -H -CF3 -H - H - HPCTHIR2D6/309988
376 708 -H -OCH3 -H -H -OCH3 -H -H -H -H 300 709 -Cl
“H-H-H-H-H-H-H-H274 710 -H-H -OCH3 -H -H -H
“H-H-H270 711 -CH3 -CH3*H -H-H -H -H -H -H 268
712 - C2MBbleH1aM -H -H -H -H -H -H 268 713 -H -F -H -H
-OCH3 -H -H-H-H 288 714 -H-H-COCH3 -H -H -H -
-H 282 715 -H-COCH3 -H -H -H -H -H -H -H 282 71

1 m I
I

-CH3H#H-C -H-H-H-H-H-H288 717 -H-CO -C -H
il -H-HyH-H308 718 -H-F -F -H-H-H-H-H-H 276
719-FFF -H-F -H-H-H-H-H 276 720 -H -H -CF3 -F

-HNH M -H -H 328" 721 -H-CF3 -H-F -H-H -H -H -H

“HYCF3 -CH3 -H -H-H -H-H-H 322 723 -H
-SCF3-H -HAH -H -H -H -H 340 724 -H -CF3 -OCH3 - H
“H -H -H -ﬁ;;s 338 725 -H -CH3 -N(CH3)2 -CH3 -H -H -H
“H -H 311 726N-H -CH(CH3)2 -H -H -H -H -H -H -H 282
727 -H -H -SC2H5 -H -H -H -H -H -H 300 728 -H -H

Ex No (RZMB) Z -H -H :IHM§:(M+5-H 311 729 -H -OCH(CH3)2 -H

500 = H=H = H—H298c730-- H - H - OCHF2 -H -H -H - H - H
“H 30 "H-F-HY8 -H-H-H-H-H292 732 -H
‘-gﬂg/iééﬁé%—CH@ "H-H-H-H-H298 733 -H-CH3 -H
_CHZ-F-H-H-H-H268 734 -H-F -CH3 -H -H -H -H -H
“H 735 -H -F -CloosH -H -H -H -H -H 292 736 -H

801 S5 K60 “H -H-H2H -H 316 737 -H-F -H -H -H -H
“H-H . 8 -H-O -CH3 -H-H-H-H-H-H 288
739 -H -F -B P -H-H-H-H-H294 740 - -H-F -H -H
“CH3 -H-H “™sH .H 272 741 -F-H-H-CH3 -H -H -H -H

802-H 272 0MA2 -H -F -O@68 -H -H -H -H -H -H 288 WO
2006/ L2218 PCT/ JP2006/ 309988 - 190

NS0
CH,
803 _ ' 310
gEvye
804 A 297

805 =N 297
/ .
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Table 113 R4 :xTt2x?z: RL ONH Ex. No. R R2 R3 R4

R5 R6 R7 R8 RO M5 (Mkl) 743 -H-CH3 -Cl -H -H -H -H
WO 062288 744 -H -H -C3H7 -H -H -H -H - H - H PORIP2hekB309988

-OCH3 -H -H-CH3 -H-H-H-H-H 284 746 -CH3 -Cl -H

“H-H-H-H-H-H288 747 -H-H-CHC06H5 -H -H -H -H
-H-H 330 748 -H-CO -HIBPTOCH3 -H -H -H -H 304 749
-CH3 -F -CH3 -H -H -fiablk-tie H 286 750 - H - CH2CH2CN
-H-H-H-H-H-H-H293 751 -H-H -CH2CH2CN -H -H -H
“H-H-H293 752 -H-Cl -H-H-CH3 -H-H-H-H 288
753 -H -OCHF2 -H -H -H -H -H -H -H 306 754 -H - C2H5
-H-H-H-H-H-HFH 268 755 -HEF -OCH3 -F -H -H -H
-H -H 3 5% -H -H -H 306 757
- CH3 H : “H-H-H2Jp8 | 758 -H -F -F - OCH3
“H-H-H-H Fg “H-H-H-H-H
-H 300 760 H-H 274 761 -CH3
“H -H - -H -H 68 762 -H -CH3 -CH3 -H - H
-H-H-H-H 268 763 CN)-F -H -H -H-H-H-H 283
764 -CH(CH3)2 -H -H -CHB -H-H-H-H 296 765 -H
-NO2 -F -H-H-H-H-H-H308 766 -CH2C6H5 -H -H -H

-H-H-H-H-H330 767 -H -CH3 -OCH3 -H -H -H -H -H

Ex No. H RB4R2 7683- R4- R6- BBHR7-H -H - B8-H - H - R9316 M @%-OH

806 - Cl-H Gl - HFE HH HH H-HH-HH 299 73 -H -CH8 -F - CGB® - H
807 - H +H -oH - h*286 H71H - B-pRIpYRCF20RIDYIH =HH - H - HassH - H

808 356.H 74P - - by - QH = <l -H - H =dh,-H 256 .45 WO 254
809 200@( 1%,'1215;4 Pgr/ wzqge/,goggss 191 Tabl g {14
810 H -H H 2-PYRDYL -2-PYRDYL -H 394
811 -H CH; -F -H -H H H CHs H 286
82 H CH; F -H -H -H =2PYRDYL -2PYRDYL -H 426
83 -H -H F H H -H -2PYRDYL -2PYRDYL -H 412

Table 119
R3 R4 R11
R6 N R10
’
R2 R5
X R9
R1 N

R7 R8

ExNoo R1 RZ R3 R4 R5 R6 R7 R8 R9 R10 R MS (M+1)

84 H < F H H H H H H H H 342
g5 H H H -H H H H H H -H H 290
86 H CHy F -H H H H H H -H H 322
87 H H F H H H H H H H H 308




R4 RS RL :x2x?z QN H Ex. No. R1 R R3 R4 R5 R6 R7 R8
RO M5 (M¥1) 773 -HN-H-H-H-H-H-H-H 337 H3C</
w®d006/i7818H -H N1 -H-H-H-H-H -H 307 i O PGmEP2064/309988
-H-H-H-H-H-H-H353 CN~0 776 -H-HO -H-H-H-H
-H-H308 777 -HF----O -H-H-H-H-H-H-H 350 WO
2006/ 121218 PCT/ JP2006/ 309988 -192- Table 115 H H H
N/ ~RL HONH Exrabhhe Rb MS (MH1l) 778 296 OD S 779
0298 O 780 _ 290 781 S 311 ~>--CH3 N 782 290 783
284 0O 784 0294 785 O 312 O 786 M 291

R3 R4 R9 R10

R2 R5 R8 R11

" 3 \_/"

Z & R7 R6
N
H

ExNoo. R1 R2 R3 R4 R6 R6 R7 R8 R9 R10 R MS (M+1)

818 -H -Cl - H H CH; -H -H -H -H -H 356
819 -H +F H H -H -H -H -H -H -H 342
820 -H <l -F H H H -H H -H CF; -H 410
821 -H -Ci - H H CHs H -H -H -H -H 418
822 -H -Cl F H H H -H -H -H -l  H 376
823 -H -Cl -F -H H CF; H H -H -H -H 410 -
824 -H Cl - H H H H -H -H -H -CF; 410
825 -H -H H -H H CH; -H -H H -H -H 304
826 -H H H H H H H H -H -H -H 290
827 H H H H H H H -H -H CF; H 358
828 -H -H H H H CHs -H -H -H -H -H 366
829 -H -H H -H H -H -H -H -H <l H 324
830 -H -H -H -H H CF; -H H -H -H -H 358
831 H H -H -H H -H H -H -H -H -CF3 358
832 H CH; F -H H CH; -H -H H -H -H 336
833 H CH; £ -H -H H -H -H -H -H -H 322
834 -H CH; -F H H -H H H -H CF; H 390
835 -H CH; F H H CH; -H H -H -H -H 398
836 H CH; -F -H -H -H -H H H € H 356
837 -H CH; F -H -H -Ck H -H H -H -H 390
838 -H €CH; F H -H -H H -H -H -H -CF; 390
839 -H H £ H H CH; -H -H H -H -H 322
840 -H -H - H H -H -H -H -H -H -H 308
841 -H H -F H H -H H H -H CF; -H 376
842 H H " F H H CH -H -H H -H -H 384
843 -H H F -H H H -H H -H C  H 342
844 -H -H F -H H CFk H H -H -H -H 376
845 H H. F H -H H -H H -H -H -CF3 376
846 -H - -H H -H -H -H CFk; H -H 410
847 -H -H H H -H -H -H -H -F -H -F 326
848 -H -H H -H H -H H H CFr -H -H 358
849 H CH; -F H -H -H -H -H F -H -F 358
850 H CH; -F H -H -H H -H Cr -H -H 390
851 H H F H H -H H H F -H -F 344
852 -H -H F H H H -H H CF; -H -H 376

853 -H -H H H H OCH; -H -H -H -H -H 320




787

N 292 N 788 CH3 311
-193- Table 116 HH N

PCT/ JP2006/ 309988

WO/ 121808 R
791 N CH3 305 \
F OF 794 0, CH 320 3 795 -

MS (MF1)

N 0 WD 2006/121218
/ R
789 \-/ 284 |

797 F 308 798 328 799 197280 O WD 2006/121218
PCT/ JP2006/ 309988

R3,

-194-rable 121

R4

0 790 BCR&2006/309988
792 F 3710 F OF F 793 0 FF 370
320 O FF 796 H3CO 323

R11 R10
R2 RS
N
R1 \N 7 RO
\ — R8
R6 R7
N
ExNo. R1 R2 R3 R4 R5 R6 R7 R8 RO R10 R11 MS (M+1)
864 H H F € -H H H H H H H 342
85 -H H F CI -H <CH, H H H H H 356
86 -H -H F -Cl -H -OCH, H H H H H 372
857 -H -H F € -H H CH;, -H H H H 356
888 H -H £ €I -H H H NO, -H H F 405
859 H -H F € -H -CHGCgHs -H H -H H H 432
80 H -H £ & -H H H H -OCH; -H H 372
861 H H F € -H H OCH; H H H H 372
82 H -H £ € -H H H H H -OCH; -H 372
83 H H H -H -H H H H -H H H 290
84 -H -H H H -H -CHs H H -H H H 304
85 -H H -H H -H -OCH, H H -H H H 320
86 H H H H H H CHy -H . H H H 304
867 H H H H -H H H NO, -H H F 353
88 H -H H -H -H CHCHs -H H H H H 380
89 H -H H -H -H H H H -OCH; -H H 320
80 H -H H -H -H H OCH; -H H H H 320
871 H H H H H H H H H -OCH; -H 320
g7z H H F CHy H H H H -H H H 322
873 H -H F CHy -H -CH, H H -H H H 336
874 H -H F CHy -H -OCH, H H -H H H 352
85 H -H F CH; -H H CHy -H H H H 336
876 H H -F CH; H H H NO, -H H F 385
877 H H F <CH; H H H H  -OCH; -H H 352
g78  H H -F CH; H H H H -H -OCH; -H 352
879 H H F H H H H H  H H H 308
880 H -H F -H -H <CH, H H -H H H 322
881 H H F -H -H -OCHs H H -H H H 338
882 H H F H H H CH;, H H H H 322
83 H -H £ -H -H H H NO, -H H F 371
84 H -H F -H. -H H H H -OCH; -H H 338
85 .-H H F H H H OCH; -H -H . -H H 338
886 H H F H H H H H H -OCH; -H 338
87 H -H H -H -H H OCHs H -H H H 334




Table 117 H HHN / /RL HON HEx. No. Rl M5 (M)
800 H 279 801 MeO 353 ~a~No CH3 802 Ove 355 O1 N O

W@RB6/130288 310 ND 804 297 N 805 N 297 \ |/ BCBHIRAIG6/309988

2006/ 121218 PCT/ JP2006/ 309988 -195 Table 118 R4 R7
RERS RG] | | NRRRE R, RI ONH Ex. No. Rl R R3
R4 R5 R6 R7 R8 RO M5 (M+1)2%806 -H -C -F -H -H -H -H
“CH3 -H 306 807 -H-Cl -F -H-H -H -2-PYRI DYL
-2-PYRIDYL-H4_,E4E1 }8_£§-H-H-H-H-H-H'-H-CH3-H
254 809 -H -H2R'eH4H _H-H -H -CH3 254 810 -H -H
“H-H-H-H-2-PYRIDYL -2-PYRIDYL -H 394 811 -H - CH3
“F-H-H-H-H_CH3 -H?286 812 -H-CH3 -F -H-H -H
-2-PYRIDYL_-2-§YRIDYL -H 426

R6
R2 —

R1 /_\
N

INE Y p-d

I/

ExNoo R1 R2Z R3 R4 R5 R6 MS (M+1)

888

889
890

891

892

H H F H H /\/\@ 297

-H -H F € H -CHC=CH 253
H H F € H H,C CH, 415
H,C CH,
H -H F C-H 345
/_(/\N X
NTN\F
H H F € -H \/[N 346
\
el




813 -H-H-F -H-H-H-2-PYRIDYL -2-PYRIDYL -H 412 5

Table 119 RBRA RI1 - R6j / RIO R\ / R5\ \ RO
WORIoB1R218 N H Ex. No. R R2 R3 R4 R5 R6 R7 RSI/R20GRLD99SS

RI1 M5 (Mf1) 814 -H-Cl -F -H-H-H-H-H-H-H-H

342 815 -H-H-H-H-H-H=H-H-H-H-H290 816 -H

_CH3 -F -H-H-H-H-H-AY®°A—-H 322 817 -H-H-F -H

“H-H-H-H-H-H -H 308ap18§ M3 2006/ 121218

PCT/ JP2006/ 309988 -196- Table 120 R3 R4 RO RIO R 2 -

RLNNR7 RS NH Ex. No. RlL R2 R3 R4 R5 R6 R7 R8 R9

RIO R11 M5 M1 818 -H -Cl -FraH -H -CH3 -H -H -H -H

“H 356 819 -H-C -F -H REL-M_-Rs-H -H -H -H 342 820
“H-C -F-H-H-H-H-H-H “H 410 821 -H-C -F
“H-H-06H5 -H -H-H-H -Kp §22°8H -Cl -F -H -H -H
“H-H-H-CO -H376 823 -H-f4 <F -H-H-CF3 -H -H -H
“H-H410 824 -H-O -F -H-H{H-FH-H-H -H -CF3 410
825 -H -H-H-H-H-CH3 -H-H'-F-H-H 304 826 -H-H
"H-H-H-H-H-H-H-H-H290 837 -H-H-H-H-H -H
“H -H-H-COF3 -H 358 828 -H-H-H-H-H-06H5 -H -H

Ex No. Rl RA RI 0 RE¥YRe H -H Al H.H..”..'NMR 'U'_',)',:o ;13'1 Salt

893 q?_:l4 -I_I’—I 8 T—)I & "'H H=H = g% %ﬁ 2 M gthanesulfonate
-H-H - CH3 H H /HE,IFH 3%@53 m|7|31}é¥)22 'H H
“H-H-H-H-H 322 375(1Hm)417(1Hbr)477(1Htt,

J=77,77Hz), 721 (1H, dt, J = 4.0,
7.1Hz), 7.25-7.35 (1H, m), 7.55-7.65
(2H,m), 7.86 (1H, bs), 8.14 (1H, d, J =
2.3Hz), 8.76 ( 2H, br).
894 -H H -F €I H N "H-NMR (DMSO-de)Sppm : 1.55-1.75 Hydrochloride
| © (1H,m),2.152.3(1H, m), 2.8-3.0 ( 1H,
F m),30532(2H,m),361(1H,dd, J=
7.1,11.8),4.74 (1H, tt, ) = 7.5, 7.5Hz),
7.10( 1H, ddd, J =24, 2.4, 12.0Hz),
7.25-7.35(1H, m), 7.45-7.65 (2H, m),
7.82(1H,s),8.05(1H,d, J=22Hz),
9.1-9.55 (2H, m).
85 H -H -F CH; -H N "H-NMR (DMSO-dg)Bppm : 1.55-1.75 2Hydrochloride
‘ LJ\ (1H,m),2.152.35 (4H,m ), 2.75-2.95 .
XN (1H,m),3032(2H,m), 355-3.7 ( 1H,
m), 4.76 (1H, tt, J=7.6, 7.6Hz ), 5.38
(1H, br), 7.05-7.25 (2H, m), 7.25-7.4
(2H,m),7.75 (1H,dd, J = 1.2, 2.3Hz),
: 8,07 (1H,d, J = 1.8Hz ), 9.43 (2H, br)
86 H H F € H _ . "H-NMR (DMSO-de)Sppm : 1.55-1.75 2Hydrochloride
- /O (1H,m),2.152.3 (1H, m), 2.8-3.0 (1H,
Xx-N-g= m),30-32(2H,m), 35537 (1H, m),
4.75(1H,t, J=7.6,7.6Hz), 5.04 ( 1H,
br),6.9-7.05 (1H,m), 7.3-7.5(2H, m),
7.62(1H,dd, J=9.0,9.0Hz), 7.71 ( 1H,
dd, J=24,6.7Hz), 7.95-8.15 (2H, m),
9.40 (2H, br).




834 -H-CH3 -F -H-H-H-H-H-H-CF3 -H 390 835 -H
“CH3 -F -H-H-08H5 -H-H-H-H-H398 836 -H-CH3 -F

wo phosi2k8 -H -H -H -Cl -H 356 837 -H -CH3 - F P¢H/3nd006/309988

“CF3 -H-H-H-H-H390 838 -H-CH3 -F -H-H-H-H-H
-H -H -CF3 390 839 -H -H,oF -H -H -CH3 -H -H -H -H -H
322 840 -H -H-F -H-H -A°PA -H -H -H -H 308 841 -H
“H-F-H'-H-H-H-H -FabTF324 376 842 -H -H -F -H
“H-CB6H5 -H-H-H-H-H384 843 -H-H-F -H-H-H -H
“H-H-C -H342 844 -H-H-F -H-H-CF3 -H-H -H -H
“H 376 845 -H -H-F -H -H -HR4H -H -H -H - CF3 376

846 -H-C -F -H -H -H -HR3 85-H -H 410 847 -H -H
“H-H-H-H-H-H-F-H-F 3p6|848 :H-H-H-H-H -H
“H -H -CF3 -H -H 358 849ReFCMR™F -H -H -H -H -H -F
“H-F 358 850 -H-CH3 -F -HRH AH -H -H -CF3 -H -H
390 851 -H-H-F-H-H-H-H-HJF-H-F 344 852 -H
“H-F-H-H-H-H-H-CF3 -H-H3M6 853 -H-H-H-H

1’)1Q
Ex. No. %/épﬁ%%d’&qdﬁ? -197 Tahle 121 R3 MIRR11 R1Q Ro o St

897

898

899

900

RS NTROF FE N111-1 B8 R6 R NMRKP >Appm (45 Ro( #mig 2Hydrochiorde
R5 R6 R7 R8 R9 R10 %ﬁ%f 1 2:82.9 12’ ) ¢9-32
“H -H-H-H-H -H Rad 855 ) R0 (Gt m S ’aer;H

-H-H-H 356 85 7 sjH -H
372 857 -H -H -F -C -H- 61 dd ph 1’%@ 4858
-H-H-F-C -H-H-H - I\IOQ—Qldeéﬁiz 594@55 ﬁlén%)@ '(:i]ii F
-Cl -H -CH2C6H5 -H -H -H -y H 432 860 H-H
- - -H -6 -aCcH3 - | 37 2HNMR (DMSO-de)dppm : 1.55-1.75 ( 1H, m), Hydrochloride
> 20523(1H,m),2830(1H,m),3.06-33
(2H,m), 35-3.7 (1H,m), 4.78 (1H, tt, J=7.3,
Cl  7.3Hz),6.869(1H,m),7.1-72(2H, m),
7.34(1H, dd, J=9.0,9.0Hz ), 7.44 (1H,d, J =
2.1Hz), 7.97 (1H, s ), 8.08 (1H, d, J = 8.7Hz),
9.29 (1H, br), 9.44 (1H, br). -
H H F H H ~ / "H-NMR (DMSO-dg)dppm : 1.55-1.75 (1H, m), 2Hydrochloride
m 2.1-2.25(1H,m), 2.85-3.05 ( 1H,m), 3.1-3.25
S8 (2H,m),36-375(1H,m),38-50( 1H,m),
528 (1H, tt, J=8.2,82Hz ), 6.06 (1H,d, J =
8.9Hz), 7.22 (1H, d, J = 5.9Hz ), 7.35-7.5  5H,
m),7.85(1H, d, J =8.9Hz), 9.34 ( 2H, br).
H H H H -H "H-NMR (DMSO-dg)oppm : 1.565-1.8 (1H, m), 2Hydrochloride
/@N 2.2-2.35(1H,m), 2.82.95 ( 1H, m), 3.0-3.25

s

(2H,m), 36-3.75( 1H, m), 4.10 ( 1H, br),
475-4.9(1H, m),6.68 (1H, dd, J=2.1,
8.9Hz), 7.15-7.3 (2H, m), 7.3-7.45 (1H, m),
74576 (3H,m), 7.93 (1H, d, J = 8.9Hz),
8.87 (1H,s),9.26 ( 1H, br), 9.38 ( 1H, br).




861 -H-H-F-Cl -H-H-OCH3 -H-H-H-H 372 862 -H
“H-F-C -H-H-H-H-H-OCH3 -H 372 863 -H-H-H-H

wo oo 2k8 -H -H -H -H 290 864 -H -H -H -H - H PCHBP2064/309988

-H-H-H-H304 85 -H-H-H-H-H-0OCH3 -H-H-H -H
-H320 866 -H-H-H-H-H-H-CH3 -H-H-H-H 304
867 -H-H-H-H-H-H-H2R& -H-H-F 353 868 -H -H

-H-H -H -CH206H5 -H - Hrahe HofH 380 869 -H -H -H -H
“H-H-H-H-OCH3 -H-H320 870 -H-H-H-H-H-H
-OCH3'-H-H-H-H320 871 -H-H-H-H-H-H-H-H-H
-OCH3 -H 320 872 -H-H-F -CHg -H-H-H-H-H-H-H
322 873 -H-H-F -CH3 -Hr3CH2 -Hs-H -H -H -H 336 874
-H-H-F-CHS- -QCH3 -H - -H-H 352 875 -H -H
-F -CH3 -H -H -CH3 -H -H g ~336 876 -H -H -F -CH3
-H-H-H-N02 H-H-F 385 8g{ sH-H-F -CH3 -H-H -H
H

OCI—BHH352878HHQCFBHHHHH
-OCH3 -H 352 879 -H-H-F -H-FNH-H-H-H-H-H 308
880 -H -H -F -H -H -CH3 -H -H-H-H-H322 81 -H-H

' T

Ex. No.

Rt RR RB{ R&CRS R8I -H -H -H - H338 882 NMR-H -F -H -H Salt

901

902

903

904

+H HCHF -Hi-Hi-H - 883 'H-NMR DMIFO-dsJdppnirt -6-.75KI1H, NOZHydrochlonde
“H-H-F 371 884 [-H[- AN- F - P)-22-238 (1 m }-2.8-DFHIH; thi), -

338 885 -H-H SH - H 3@5@%%6(»2#! mH3frﬁ|75HFB@8,44886
-H-H-F-H-H-H-H-H-H - L“P‘ioé'é“ . L2866

“H -H -H -OC2H5 -H -H -H - H 334% 4(4Hm)

PCT/ JP2006/ 309988 -198- Ta b '18 ;
NRlHEx.I\bR1R2R3R4 QéﬁH

-'H;l H|:|| H; 2}% H889 - -H-F - -Nmk'(mﬁ@tﬁ&aapprﬂ# 6P (11890 Hydrochioride

-H H3 CHS 415 M3G.163 (1H, m), 2.90 (1H, dd, J = 8.0,
N\ 11.6Hz), 3.05-32 (2H, m), 3.62 ( 1H, dd, J
s =6.9, 11.6Hz ), 4.7-4.85 (1H, m), 6.92 ( 1H,
d,J=1.8Hz),7.04 (2H,d,J=7.7Hz), 7.17

(1H,dd, J=7.3,7.3Hz), 7.35-7.45 ( 3H,

m),7.63(1H,d,J=1.3Hz),7.76 (1H,d, J
=55Hz ), 9.23 (2H, br).

H H H -H H "H-NMR (DMSO-de)oppm : 16-1.75 (1H,  Hydrochloride
mm m),2.1-2.25 (1H,m), 2.55 (3H, d, J =

s ® 09Hz),2.82.95(1H, m), 3.0-3.25 (2H,
m), 35365 (1H,m),4.72 (1H, t, J=7.3,
7.3Hz),6.80 (2H, d, J=7.7Hz ), 6.85-7.0
(2H,m), 7.10(1H,s ), 7.27.3 (2H, m),
763 (1H,d,J=1.9Hz), 769 (1H,d,J =
8.5Hz), 9.17 (1H, br), 9.34  1H, br)

H H F H H H-NMR (DMSO-de)Sppm : 1.6-1.75 (1H,  Hydrochloride
mCHs m), 21225 (1H,m), 2.53 (3H,d, J =
S 0.7Hz), 2.8-2.95 ( 1H,m ), 3.0-3.25 ( 2H,
m),3.5-3.65 (1H, m), 4.69 (1H, tt, J=7.1,
7.1Hz),6.86 (1H, dd, J=2.1, 8.5Hz ), 6.9-
7.05(2H,m), 7.05(1H,s), 7.47.2 ( 2H,
m), 7.54 (1H, d, J=1.9Hz ), 7.62 ( 1H, d, J
= 8,6Hz ), 9.30 ( 1H, br), 9.45 ( 1H, br),




891 -H-H-F-CIS-H~N345 892 -H-H-F -Cl -H ~ 346
S C 5 WD 2006/ 121218 PCT/ JP2006/ 309988 -199 Tabl e

wa22®e/12218 R31 R5 R2Z N _,R6 RI N H EX. No. RICRIP2R®/309988

R4 R5 R6 NMR Salt 893 -H-H-F -d -H N H NWR
( DMSO- d6) bppm 1.55-1.75 2 Methanesul fonate
(IHrr) 2.2-2.35(1H ), 2.3808H,s), F 2.85-3.0(1H, m,

3.1-3.2 (2H, m), 3.6 3qpgB1&lads M, 4.17 (1 H br),
4.77 (1 H, tt, J=7.7, 7.7Hz), 7.21 (1 H, dt, J = 4.0,
7.1 Hz), 7.25-7.35 (1 H m), 7.55-7.65
(2H, M), 7.86(1H, bs), 8. 14(1H,d, &5 2.31-1z), 8.76 (2H,
br) 894 -H -H -F -C -H N31HNVRs( DMSO- d6) bppm
:1.55-1.75 Hydrochloride ( m 2.15-2.3 (1 H m
),2830(1H Fm) 3R95~3 N(a,m)sel
(1H dd,J= 7.1,11.8),4.74(1H, Rt1t :J = 7.5, 7.5Hz),
7.10 (1 H, ddd, J =2 4 24128((?‘2)' 7.25-7.35 (1
H m), 7.45-7.65 (2H, m) 7.82N( 1 H s), 8.05 ( |
H d, J =2 2Hz), 9.1-9.55 (2H, H). 895 -H -H -F -CH3
-H N 1H NWR (DI\/IS d6) 6ppm : 1. 55-1. 75 2Hydr ochl orlde
Ex No. B“rnlﬂg I’R3)/:)UF€4 :)-R g :\E'-rgl, _,||| Vi uL. ’:iL. ;I;u \J. ||, ) ,1 St
gy J . o1 LI [® e Fw | J . i | .
905 ;H?_l-g’ ;CPEI?HZS: ’ 5%8 (1H, G[l)-‘e) R'f -35)2 58-171 Hydrochloride
7.25-7.4 (2Hm,7.7 D=y aed. 3=éh V;l,lthH
d, J 1.8Hz ), 9.43 br 8§é Jabg’b’sg(
1H NVMR ( DVSO- d6) 5ppm : 1. 55- 1 7@-;2@3(915@@@0@{&@@3_3 ('2H
(1H, ), 2.152. 3(1 H, n),2 8- 3. 0( 1), 3 ( 38 s §)3.38-264 (2H, m Mith
3.55-3.7(1H M, 75(1 H, tt, JHIO H4.50-6647)1H5n Nad4HH, dd,
J=23,8.3Hz),652(1H,dd, J=2.3,
128Hz)702716(4H m), 9.34 (2H,
br).
906 -H -H CHy F H CH, 'H-NMR(DMSO-dg)Sppm:1.58-1.72  Hydrochloride
N. .o (1H,m),2.13(3H,d,J=0.86Hz),
/@;j 2.17-2.27 (1H,m), 2.82-2.91 (1H, m),
P 3.09-3.20 (2H, m), 3.61-3.63 (1H, m,
with H20 ), 3.63 (3H, s ), 4.66-4.73 ( 1H,
- 'm),647(1H,dd, J=2.3 85Hz),6.58
(1H,dd, J=2.3, 126 Hz),6.65 (1H, d,
J=95Hz),7.11(1H,dd, J=85,89
Hz),7.36 (1H,dd, J=25,89Hz),
7.56-760(2H,m), 7.89(1H,d,J=95
Hz), 9.3 ( 1H, br), 941 (1H, br).
907 -H -H -F CH; H CH, "H-NMR (DMSO-dg)5ppm : 1.59-1.72 Hydrochloride
N. O (1H,m) 209219 (1H, m),2.19(3H,
/@j d,J=1.4 Hz), 2.48-2.51 (2H. m, with
DMSO-d6 ), 2.78-2.90 (1H, m ), 2.81
(2H,dd, J=6.8,8.0Hz), 3.09-3.19 ( 2H,
m),3.22 (3H, s ), 3.40-3.54 ( 1H, m, with
H20), 4.56-4.66 ( 1H, m ), 6.75-6.80
(1H,m), 6.83-6.85 (2H, m), 6.90 ( 1H,
dd, J=26,6.8Hz), 7.02-7.11 (2H, m),
9.29 (1H, br), 9.40 ( 1H,br).
908 -H H F CHy H CH "H-NMR (DMSO-ds)5ppm : 1.62-1.75  Hydrochloride

N. _o (1H,m),214226(1H, m), 220 (3H,

d, J=16Hz),2.852.95(1H, m), 3.11-
/©/\/j 343 (2H, m), 3.53-3.69 ( 1H, m, with
H20), 3.59 (3H, s ), 4.64-4.73 (1H,m),
6.61(1H,d,J=94Hz), 6.82-6.87 (1H,
m),6.95(1H,dd, J=2.6,6.8Hz), 7.11
(1H,dd, J=9.0,9.1Hz), 7.16 ( 1H, dd,
J=26,9.1Hz),7.38(1H,d,J=26"
Hz), 748 (1H,d,J=9.1Hz ), 7.86 ( 1H,
d,J=9.4Hz), 9.35(1H, br), 9.48 (1H,
br). )




br), 6.9-7.05 (1 H, m), 7.3-7.5 (2H, m),
7.62(1H dd, J=9.0,9.0Hz),7.71 (1H dd, J = 2.4, 6.7H

WO 200819848, 15 (2H, ), 9.40 (2H, br). 5 WO 2006r/IR0&LHI9ss

Ex No. R} Bp 15_kRd 8%. R&

PCT/ JP2006/ 309988 -200 Table 124 R4 R3 R5 R2 | N,
R6 RIO N H Ex. No. R1 R2 R3 R4 R5 R6 NMVR Salt 897
-H-H-F-d -HF 1H NVR-BRBO d6) 8ppm : 1.5-1.7 (1H,
M, 2Hydrochloride 2.185:873(%kH m, 2.8-2.95(1H, m),
3.0-3.2 1 + (2H, m), 3.5-3.65 (1 H m), 4.39 (1 H,
br ), NO- 4.70(IHtt,J=7.8,7.8Hz),6.68(1H, d, J=

11. 3Hz), 7. 35-7.45(1H, m), 7. 46( ki, s), 7.61

(1H,dd, J=9.0,9.0Hz), 7. 71 R3iH dd, &5 = 2.6, 6.8Hz ),
7.95-8.05 (1 H, m, 9.27 (2 ry. 898 -H-H-F -d
-H , S'H—NI\/R(DI\/SOd6)pr : §/1R6/5(1 H m),
Hydrochloride 2.05-2.3 (1 H, t]'n 2.8-3.0 (1 H m),
3.05-3.3 (2H, m), 3.5-3.7 (1 M), 4. 78(1H, tt, J=7. 3,

ad 7.3Hz),6.8-6.9(1H M, 7.1 2ﬁ|, ,7341
Hdd39090Hz)744(1H,,: 1 ), 7.97 (1 H s
), 8.08 (1 H, d, J:8.7Hz) 929(1H, br ), 9.44

A Salt

909

910

oM

912

=N
O~ T

echh f\l ?3’%& tg 1.58-1.71 Hydrochloride
, 2.
3 8 é 42'ThH, dd)sJ -Z%@o

: d,Jﬂz)ézm-zsg (1H, m)283 Hg

. J=5. 9Hz), 7. 356 1249, 3.08 14 ( ZH,

(2H, br). 900 a5 ¢, miith H2O k) 4/5b%|
.55-1.8 (1 H, mr)1663—6'£9ydﬂm)t6m(l1d&idd-=l\l

, 2.8-2.95(1 BS G‘@HZ).’ﬁEQ-G%P.E-l m)S.02

1H ), 4. 10( LH( MY fﬁ—mmuz)@mﬂmbrm

J=2_1 82 PH, m ,
0 H- NMR (DMSO-de)Bppm 1.56-1.69 Hydrochloride

: .GH, (1H,m),2.16-265(1H, m), 263 (3H,
N™™% 4, J=15Hz),2.78-2.89 (1H, m), 2.83
(2H,dd, J=65,65Hz),2.96 (3H,s),

3.07-3.19(2H, m), 3.37-3.45 (2H, m,
with H20 ), 3.56-3.66 ( 1H, m ), 4.71-4.80
(1H,m),6.41 (1H,d, J=24Hz ), 6.47
(1H,dd, J =24, 8.7 Hz), 7.07-7.12 ( 1H,
m), 7.20 (1H, dd, J =2:4, 7.0 Hz ), 7.29
(1H,dd, J=89,92Hz), 764 (1H,d, J
=87 Hz), 9.11 (1H, br), 9.19 ( 1H, br).
H H F < -H CH "H-NMR (DMSO-de)dppm : 1.58-1.71  Hydrochloride
N._O (1H,m) 215222 (1H,m),2.55 (2H,
dd, J=6.4, 8.3 Hz), 2.81-2.89 (1H,m),
/@j 2.86(2H, dd, J=64, 8.3 Hz ), 3.12-3.17
(2H,m), 326 (3H, s ), 3.55 (1H, dd, J =
6.9, 11.7 Hz ), 460-4.70 (1H, m ), 6.69
(1H, ddd, J=3.0,3.9, 9.1 Hz), 6.93 ( 1H,
dd, J =3.0,6.3 Hz ), 7.03-7.06 (2H, m),
7.15(1H,d, J=9.3Hz), 7.27 (1H, dd, J
=9.1,9.1Hz), 9.17 (2H, br).
H H F < -H CH "H-NMR (DMSO-de)oppm : 1.62-1.72  Hydrochloride
N. O (1H,m) 217227 (1H, m), 2.83-2.94
(1H, m), 3.12-3.19( 1H, m ), 3.54-3.60
: /©/\j (1H,m), 363 (3H, s ), 467-4.77 (1H,
m),6.66 (1H,d, J=9.5Hz), 6.74 ( 1H,
ddd, J=3.1,3.8,9.1 Hz), 6.99 ( 1H, dd, J
=3.1,6.3Hz),7.29(1H, dd, J=9.1, 9.1
Hz), 7.37 (1H, dd, J = 2.6, 8.9 Hz ), 7.56-
7.60 (2H, m), 7.88( 1H,d, J=9.5 Hz),
913 (1H, br), 921 ( 1H, br).
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7.45-7.6(3H, m), 7.93(1 H, d, J=8.9Hz), 8.87 ( 1 H,
s), 9.26 (| H br), 9.38 (1 H, br). 5 WD 2006/ 121218

wEan6AP2006/ 309988 -201 Table 125 R4 R3 L RBCT/R2004/309988

- R RIO N H Ex. No. R R R3 R4 R5 R6 NWR Salt
901 -H -H-F -H - H\ 1H—NI¥I8 (DVSO- d6) 8ppm : 1. 6-1.75 (1
H, 2Hydrochl oride f2235(1H m, 2.8-2.95
(1 H m, 83.05-3 25 (Fabllean83.6-3.75 (1 H m),

4.47 (1H, br), 4.80 (1 H, tt, J = 7.6, 7.6Hz ), 6.66
(1H dd, J =2.2, 8.9Hz ), 7.25-7.4 (4H, n), 7.48 (
| H d, J =1.8H), 7.92 (| R4d, J = 9.0H ), 8.85
(1L H s), 9.34 (L H br), RB.48%cR6 H br ). 902 -H -H
“H-H-Hd H NW (DVBO d5) Shpn : .g-1.75(1 H,
Hydrochloride m,2.152. 3RpA Y, N90(1H, dd, J=8. 0,
11.6Hz ), 3.05-3.2 (2H, m) &16 (1 H dd, J S =
6.9,11.6Hz), 4.7-4.85 ( 1 H, 92 (1 H d, J

1.8Hz), 7.04 (2H, d, J = 7. 7Hz) W17 (1 H dd J
7.3, 7.3Hz ), 7.35-7.45 (3H, m), 7.63 (1 H d, J =
1.3Hz), 7.76 (1 H d, J = 5.5Hz), 9.23 (2H, br). 903

Ex No.- i - Re - FRsH 7l 78 THER (%Udb)spﬁg? TEI 5 IH o
3 H}Lpr_@q:nl q:f| GeH \_H\ CHo 1T Z. I-2 n4 2Hvdrochlorid
M AU J = S0 0H), 8 95 (116 (?)-;h'!m:ﬁdglj@gﬁ) Pio5 2riydrochionde
(2H ). 3.5-3.65 ( o Lhoadd oy S g k)

6.80 (2H, d, J = 7.7Hz), 6.85-7.03.10-320(2H, m), 365

(2H, M), 7. 10(1H, 8), 7. 2- 7. 3(2H, n), 3.80(1H, m), 4.80-4.90(1H, m),
7.63(1H, d, J=1. 9Hz) , 7. 69( 1H, d, J= 8305}9;6)(2H 91)I‘ﬁ2((lH11 H,
br), 9.34 ( 1 H br). 904 -H -H #—'25HZ M517

(DMBO- d6) 6ppm : 1. 6-1. 75 (1 H, Hyd 5 ?’ﬂ_FHSm
), 2.1-2.25 (1 H m), 2.53 3H, AT
2.8-2.95 (1 H m), 30325(2H,J_4 (1‘% 65(1H
m), 4. 69 (1 H tt, J=7. 1, 962(1Hb$)

914

915

H H F Cl H H "H-NMR (DMSO-ds)5ppm : 2 Trifluoroacetate

N O 1.56-1.70 (1H, m), 2.12-2.22
/@j (1H, m),2.46 (2H, dd, J =
7.1,8.0 Hz), 2.80-2.90 ( 1H,

m),2.88 (2H, dd, J="7.1, 8.0
Hz), 3.09-3.16 (2H, m ), 3.50-
3.60 (1H, m), 4.58-4.68 (1H,
m),6.61 (1H, ddd, J=34,
35,91Hz)686(1H,dd, J=
2.9,6.3Hz),6.91-7.00 ( 3H,
m),7.23(1H, dd, J=9.1,9.1
Hz),8.80 (2 H, br), 1019
(1H,s)
H-NMR (DMSO-ds)dppm : 2 Trifluoroacetate

H
N O 1.59-1.66 (1H, m), 2.10-2.20
/@;j (1H,m),2.43 (2H, dd, J =
7.0,8.1Hz), 2.84 (2H, dd, J =

7.0,8.1 Hz), 2.84-2.92 ( 1H,
m), 3.11-321 (2H, m), 3.47-
3.55(1H, m ), 4.54-4.64 ( 1H,
m), 6.79-6.89 ( 5H, m ), 7.09
(2H, dd, J=8.8,89 Hz), 8.71
(2H,br), 10.10 (1H, s ).

H -H F H H




7.1 Hz), 6.86 (1 H dd, J = 2.1, 8.5Hz), 6.9- 7.05

(2H, m, 7.05 (2 H s), 7.1-7.2 (2H, m), 7.54 (1 H
wa@2008/121218 9Hz), 7.62 (1 H, d, J = 8.6Hz), 9. 3BCT/IP2bH6/309988

br), 9.45 (1 H, br). 5 WD 2006/121218

PCT/ JP2006/ 309988
-R6 R1 o

N H Ex. No.

-202 Table 126 R4 R3] RS R2 N

REORZ R3 R4 R5 R6 NMR Salt 905

-H-H-CH3 -F -H CH3 H MR & DMBO d6) 5ppm : 1. 58-1. 71
Hydr ochl ori de
2.55 (2H, dd,

Hz)

NO(1H m,
J =

(
2.13 (3H,
9

2.12(3H,s),2.192. 23(1H, m,

7.0, 8.0 Hz, with DMSO- d6 ),

2.78-2.89 (1 H m), 2.86 (2Hr4add, J = 7.0, 8.0 Hz),
3.08-3.22 (2H
H20 ),

©m), 3.27(R6LS). 3r48- 3. 62( 1H, m wi t h
4.59-4.69 (1 H m), @ (L H dd, J = 2.3,
6.52 ( 1 H dd, go=-73y—12.8 Hz), 7.02-7.16

9.34 (2H,

br). 906 g =H -CH3 -F -H CH3

DVBO- d6) 6ppm : 1. 59- 1. 72
d, J = 0.86 Hz);

F% rochloride NO ( 1
217227 (1 H m),

1(1H m), i 3 09-3.207(2H m), 3.61-3.63

2.
m wth H0),

Ex. No.

1

3.63 (3H, s),

u |
T3, 8.5 HZ, q,l:lﬁlg \J. H uu, g =
:I PN | , 1 /1 l_l Salt

4.66-4.73 (1 H_ ),

916 45;
Hz),

917

918

6r\5\J.I_I =
3 ), g {:’éﬁ"
(1(

7 56 7.60 (2H,

9.33 (1 H, br ),
CH3 ' H NVR ( DMBO- d6j 6ppm : 1.

(1 H m,

Hz) ,

m,

-H

-H

2.

-H

F

F H

CH; H

9.

2.09-2.19 (1 H, n) 2
2.48-2.51 (2H, mwith DVBO
81 (2H, dd,

J =6.8, 8.0

oot
N™ 0
H

-H

H
2y

n;% 5 "Hydrochloride
H -

so 6‘) 82

1 ﬁbﬂdmeﬂt@mﬂe

18), 8.323.16{ 2HJm %323 4
d6H)s), IM5BH6211eh)( 1 H,

465 ( 01979, BI8T-G%BH,
(4H,m),7.06 (1H,d, J=94
Hz),7.14(2H,dd, J=8.8,89
Hz) 867 (2H, br).

"H-NMR (DMSO-dg)Bppm : Hydrochloride
1.68-1.73 (1H, m), 2.10-2.31
(1H,m),241(2H,dd, J =
7.0,80Hz),2.80(2H,dd, J=
7.0,8.0Hz),2.82-3.14 ( 1H,

m), 3.14 (2H, br), 3.46-3.56
(1H,m), 4.54-462 (1H, m),
6.31(1H,d,J=22Hz), 647
(1H,dd, J=22,8.1 Hz),
7.01-7.10(3H, m), 7.21 (2H,
dd, J=8.7,8.8Hz), 8.83 (2H,
br) 9.88(1H,s).

'H-NMR {DMSO-dg)oppm : Hydrochloride
1.60-1.70 (1H, m ), 2.10 ( 3H,
$),213221(1H, m), 2.43-
248(2H, m),2.79-2.90 (1H,

m) 2.87(2H,dd,J=7.1,8.0
Hz), 3.11 (2H, br), 3.48-3.55
(1H,m), 4.56-4.66 (1H,m),
6.37 (1H,dd, J=2.4,84 Hz),
644 (1H,dd, J=24, 130
Hz),6.90-7.08 (4H, m), 9.22
(1H, br),9.32 (1H, br), 10.19
(1H,s).




m, 3.22 (3H, s), 3.40-3.54 (1H, m with
H20), 4.56-4.66 (1H, m), 6.75-6.80 (1 H, ), 6.83-6.85

W@ 20dp/1m218 6. 90(1 H, dd, J = 2.6,6.8 Hz), 7.02PQ1/1%2006/309988

(2H m, 9.29 (1 H br), 9.40 (1 Hbr ). 908 -H-H-F
-CH3 - H OH3 ' H-NMR (DVBO- d6) 5ppm : 1. 62-1. 75
Hydrochloride N O (1H nm;: 29614- 2. 26(1H, m, 2. 20( 3H,

d, J=1. 6Hz), 2. 85- 2. 95( 1Hrap18. 15 3.43 (2H, m),
3.53-3.69 (1 H m with HO0
),3.59(3H,s8),4.64-4.73(IH M, 6.61 (1 H d, J =294
Hz), 6.82-6.87 (1 H n), 6.941 H, dd, J = 2.6, 6.8
Hz), 7. 11 (I H dd, J =r9.0L 9r& Hz), 7. 16( 1H, dd,
J=2.6,9.1 Hz), 7.38 ( 1 H, = 2.6 Hz), 748(1
H d, J=09.1H), 7.86 (et utn-"& 9.4 Hz ), 9.35
(1L H br), 9.48 (1 H br). 5Rv\o 2006/ 121218

PCT/ JP2006/ 309988 -203 Table 197 R4 R3 R5 R2 N _-
R6 RK' N H Ex. No. RL R2 R3 R4 R6 NMR Salt 909 -H
-H-F -CH3 -H H 1H NVR ( DVMBO- d6) 6ppm : 1. 58-1. 71
Hydrochl oride N O (1H m),2.08-2, 17(1H m, 2. 17(3H, d,

Ex. No.

R 2 5 RY) R44R5I-4R64I‘IAAUU1 J —PrﬂAﬁQ Hz ) 2. 81 289 S

oYW | O n LI—;\ /I

919

920

(it lll_)F, H—cich =63

BH -CH T'G n’f‘FH fé 4] aﬁpr?'1 ﬁ) (1 " Hydrochloride
H, IT) 6 63 6. 69(1 79( é#id Hz)2 9
2.6,6.9Hz), 6. 84- 6. 86( 3H, n’) 7 02(2|-€ gzi

9.1 Hz), 9.17 (1 H, br ), 9. 29(ﬁ|—1n~]')|,,285r(1|)|,dd G:7Q711(61
H s). 910 -H-H -F -CH3 -H O ' Hz\B/i3-8. DNBA-rd § 3 6p(@m,
:1.56-1.69 Hydrochl ori de N- CH3s{ 35 1HWd, J269,81.8H65 (1
Hom. 263 (3H  dJ=15Hr), 2. FAAER(HNEI08Y 1H
m), 651 (1H, dd, J=3.1, 6.4 Hz),
6.916.97 (2H,m), 7.15 (1H. d, J =
8.1Hz),7.38 (1H, £ J=8.1 Hz),
9,03 (2H, br).
-H N_ _O. H-NMR (DMSO-ds)Sppm : 1.58- 2Hydrochloride
/@ "CH; 171 (1H, m), 2.152.25 (1H, m),
AN 2.82-2.92(1H,m), 3.11-3.16 (2H,
m), 3.37 (3H, s, with H20 ), 3.54-
360 (1H, m), 4.65-4.74 (1H, m),
6.54 (1H, d, J = 9.6 Hz ), 6.64-6:69
(1H,m),6.93 (1H, dd, J= 29,63
Hz), 7.22-7.30 (2H, m ), 7.37 ( 1H,
d,J=87Hz),7.53 (1H.d, J=22
Hz),7.88 (1H,d, J= 9.6 Hz), 9.04
(1H, br), .13 (1H, br), 11.86 ( 1H,
s).

-H € F -H




WOR00611}1218}, 71- 4. 80

(2H, dd,
(2H m,

J =6.5 6.5 Hz),
3.37-3.45 (2H, m
(1H m, 6. 41

2.9

6.47 (I H dd, J =

7.20(1 H,dd, J=2: 4, 7.

H, dd, J=8.9, 9. 2Hz), 7.

br ), 19 (1 H br ).

(DVSO- d6) 8ppm : 1.58-1. 71 Hydro
1

2.4,
OHz) , 7..29
64(1A24.7

9.
d

T

=6. 4, 8.
8.3 Hz), 3.12-3.17 R3
26(3H, s), 3. 55( 1H,
(
(
H

—~ooao—

1H m), 6. 6%
1 H dd,J=3.0, 6.8
9.3 Hz), 7.
). 912 -
.62-1.7
2.

0
3

&=

6
, 2.
4,
3
3.
.7
.9
1

o1
F~oa3

PR TN

J
(2
d6)

"0~
:'E. .

d
17 br
O ppm :

9.
DVES p
2(Hm)

with H0O),

8.7 Hz),

93d1eH3H -F -d

3Hz), 2. 81- 2. 89( 1Hg41) ,

83-

6 (3H, s), 3.07-3.19
3.56-3.66 (1
(1 H d, J 2PdAT/H2)06/309988

7.07-7.12 (1 H m,

9.11 (1 H,
“H CH3 ' H NMR
N 0

(1
= 8.7 Hz),

chl ori de

5-2.22(1H ), 2. 55( 2H,

J

2.86 (2H, dd, =
R5

9, 11.7 Hz),
TNddd, J = 3.0, 3.9, 9.1
, 7.03-7.06(2H, m,
77( 1 H dd, J = 9.1,
NH-F-a -HCH
2 Hydrochloride O (1 H,
2.94 (1 H m),

Ex. No.

H
6
1
T

|_v

. OU

|>§‘

ke, Re > 07

(J. Ft ny NVIR. 09 (oi—i - Salt

921

922

923

924

+—H; ) 6.

=3¢1,03. 8,
dAJ=9.1,
Hz), 7.
9. 5Hz),

oo
9.

3
9

LOTPR
Bl
I
_3
\l

i
J=
br ). 5 /

Hé 28 -CIR4 -HR3 R5
RZ R3 R4 R5 R6 S -t 1
(DI\/SO d6) bppm 2Hydrochl ori de

H

R g oA 3

-H C CH; -H

N

H H F < -H

~ O

121218 P@H 95%‘2(096*)309988

1H, m), 2.88-3.46 (7H, m), 3.83 (2H, dd,
63.2,11.1 Hz), 4.18-4.36 (1H, brs),
71973(3(“(1 n)H.300150 joH, M), 21
-204
SO-§id)0ppin : 98-1.28j0.  Hydrochloride
(zwx -1 (3ym), (4 78248 NVR

Cif B2 s S0t 1

m), 6.91-7.0
(1H, m), 7.11-7.35 (2H, m), 9.00-9.85
gZH, m).

H-NMR (DMSO-dg)dppm : 1.57-1.75
(1H, m), 2.19-2.35 (1H, m), 2.37 (3H, s),
2.83-2.96 (1H, m), 3.00-3.19 (2H, m),
3.58-3.74 (1H, m), 4.80-4.95 (1H, m),
7.22 (1H,dd, J= 8.4, 2.4 Hz), 7.40 ('1H,
d, J=24Hz),7.55-7.66 (2H, m), 7.77
(1H,dd, J=89,5.3Hz),8.17 (1H,J =
2.7Hz),8.24 (1H,d, J=5.3 Hz), 9.62
g2H, br).

H-NMR (DMSO-dg)ppm : 1.76-1.93
(8H,m),2.07-2.09(1H, m),2.94 (1H,
br), 3.10(1H, br), 3.13(2H, s), 3.34-
3.71 (6H, m, with H20 ), 4.364.42 (1H,
m), 7.02-7.07 ( 1H, m), 7.24-7.51 ( 5H,
m), 7.77 (2H, br), 9.06 (1H, br), 9.40
(1H, br).

izdﬂf%"f ?&" %%?(\.ﬁm)q%E 21?5 7" Hydrochiorde

2Hydrochloride

Hydrochloride




2.40(1 H m, 2.90-3.10(1 H m, 3.10-3.20(2H, m,

3.65- 3.80(1H, m, 4.80-4.90(1 H m, 7.30-7.45 (2H,
wopgoe/i2B82 1 H, d, J=2.5Hz), 7.55-7.69 (2H, n)PCT/TP28&(3D9988
H, dd, J=8.4, 5.1 Hz), 8.15(1 H, d, J=9.4Hz), 8.83(1

H d, J=8.4Hz), 8.94(1 H, d J=4.1 Hz), 9.45(1 H,
bs), 9.62(1 H, bs) 914 085 -F - -H H H NMWR
(DVSO d6) bppm : 2Trddllkugpgacetate N O 1.56-1.70 (1 H
n, 2.12-2.22 (1H n,2.46(2H,dd,J= 7.1, 8.0 Hz),
2.80-2.90 ( 1 H m), 2.88 (2H, dd J=7.1 8.0 Hz),

3.09-3.16 (2H, m, 3RrRE0- 3.60 (1 H m), 4.58-4.68 (1
H n), 6.61 (1Hr3ddd, &s= 3.4, 3.5, 9.1 Hz), 6.86 (1
H dd, J = 2.9,6.3 , 6.91-7.00 (3H, m), 7.23 (1
H dd, J = 9.1, & N—8.80 (2 H, br ),10.19

~1H, s) . 915 “H-H - FR1{Hx-H H H NMR ( DMSO- d6) bppm :
2Trifl uoroacetate N O§i§59 1.66 (1 H m), 2.10-2.20
(1H m), 2.43 (2H, dd;3jJ = 7.0,8.1 Hz),2.84(2H,dd,J
7.0, 8.1 Hz), 2.84-2.92 (1 H m, 3.11-3.21

(2H m,3.47- 3.55(1 H m), 4.54-4.64 (1 H m,

Ex No. ORY 9RD - RY(RAT REV Rg /- 09 (2H i —af56-8,—8f+r)s 8.71

Ll
5 v [.1.2121

925 CHE e Hodh 88:6'5)\5 Tabl e F29 % Ry ZHECRe)

R6 R1 E
926 H H -CI CI -H _N 102-105 Hydrochloride
PN
N™ ~Cl
927 H H € Cl H H,C._~ 119-122 2Hydrochloride
|
e
928 -H H CI ClI -H _~Cl 123-124 2Hydrochloride -
|
N
929 H H o ¢ H N__Cl 191193  Hydrochloride
|
N-CH

930 -H H F € H 150-156 2Hydrochloride

w, /g
pzd

931 H -F -F -H -H 153-155 Fumarate

932 -H C -H G -H 174.7-176.7  2Hydrochloride

S

933 -H H -H -H -H N 227-2285  2Hydrochloride

=2
%)

934 -H H -H H H 24152435  2Hydrochloride




N H Ex. No. RL R2 R3 R4 R5 R6 NVR Salt 916 -H -H -F
“H -H CH3 H NMR ( DVBO- d6) bppm :

wa 2200411278 (1 H,
m

: m,
with DVBO-d6 ),

2.12-2.22 (1

Hydrochloride N O
H m, 2.49-PCHaP20@i409988

2.82 (2H, dd,

J=7.4,8.0),2.84-2.91 (1H, ? 3.12-3.16 (2H, m), 3.23
(3H,s), 3.45-3.55(1H, n), 4996.4.65 (1 H m),

6.87-6.95 (4H, mMTEp1&.083(1 H, d, J = 9.4 "Hz), 7.14
(2H, dd, J=8.8, 8.9 Hz), 8.67 (2H, br ). 917 -H -H -F

-H -H 1H NVR (DMSO- d6) 8ppm : Hydrochl oride \
1.58-1.73 (1 H m),R2.10-2.31 NO(1 H m, 2.41 (2H
dd, J = H7.0,8.Q .89(2H,dd,J= 7.0, 8.0 Hz),
2.82-3.14 (1 H, 14164%H br), 346356(1Hm
),454462(1kiz , 1 (1H d J=22H),
6.47 (| H dd, J =R2. 8.1 Hz), 7.01-7.10(3H, m,
7.21 (2H, dd, J = 8. .8 Hz ), 8.83 (2H, br ),
9.88 (1 H s). 918 -H -HY-CH3 -H -H H 1H NWR

( DMSO- d6) bppm :

Hydr ochl ori de

NO1.60-1.70 (1 H m

), 2.10 (3H, 9S), 213221(1H m), 2.43-
Ex No. RARZFRIVRZ. 7R5 ZRFO( T 1, "), S ! 862 (1
935 ) HO-EL _Hél‘l, _HJI s 348=3: |||} u 4
qom) T era7(T H e e=2. 4. 8. 4Hz331§56 44':‘{‘“3?% dd, J
= 2.4,13.0 Hz), 6,98-7.08 (4H ), 9.22 (1 H br),
9.32 (1 H br ),10019 (1Hs). 5 V\02006/121218
936 ReT/ 4P280 6(—I309?I88 _:2306 134-136 Fumarate
937 -H -F -F -H -H Aog 138-141 Fumarate
938 -H -H -CI CH, -H /: . 1031119  Fumarate
939 H O H € H . 17921811  Fumarate
940 H -H F < H cl 2035206  Hydrochloride
J@n
S
941 -H -H H -H -H CH, 141-144 Fumarate
s
S
942 -H -H -H H -H S 135-161 Fumarate
v,
CH,
943 H -H H H -H | 155156 Hydrochloride




Table 130 R4 R3 ( L RS R2 N~,R6 Rl j)NH Ex. No.
RLR2 R3R4 R5 R6 NVR Salt 919 -H -CH3 -F -H -H _ CH3
WORNMRICDIVESO- d6) 5ppm : 1. 53- Hydrochl ori de N 1. BGI/§P200d+409988

m), 2.14-2.21 (1 H m), O
2.14(3H,d,J=1.6Hz),2.44-2.49 (2H m wth DVBO d6 ),
2.63 2.69 (2H m,2.85(1A%ddJ=7.8,11.6 Hz),
3.13-3.17 (2H, nyabB 284(3H, s), 3.59 (1 H, dd, J =
6.9, 11.6 Hz), 4.57-4.67 (1 H, m), 6.33-6.39 (1 H,
m,6.51 (1 H dd, J = 3.1, 6.4 Hz),
6.91-6.97(2H, M), 7. BK 1H,d,J= 8.1 Hz), 7.38 ( 1 H t,
J=8.1H), RN3IN2Hk5br). 920 -H-A -F -H-HNO,
1H-NI\/R(DI\/SOd6)5: 1.58- 2Hydrochloride \ \ I
CH31. 71(1H, ), RS2 26¢ TR, n), 2.82-2.92(1H, n),
3.11-3.16(2H, ), R1BK3H, s, with H20),3.54- 3.60 (1 H,
m,4.65-4.74(1 H m Y B.54 (1 H d, J =9.6 H),
6.64-6.69 (I H m, 63 (1 H dd, J =2.9,6.3 H),
7.22-7.30 (2H, m), 7.37 (1 H,

d,J=8.7Hz), 7.53(1H,d,J=2.2 Hz), 7.88 (1 H d, J =9.6
Ex.No. TR1 JR2 RIZR4 (RE _Rp_DF), 9. 13 (Jots o861 H
944 S 2006121 PCT-3P2066 ble 131
R4
Cl
945 -H H -F H H S 155.56-164.5  Hydrochloride
Jav
Cl
946 H H -F -H -H Cl 161-167.5  Hydrochloride

5




Ex. No. RIL R2 RBRA R5 R6 N\R Salt 921 -H-H-F -d -H
H NVR ( DMSO- d6) 8ppm : 1.18-1.35 Hydrochloride (2H,

WOR612868 1. 90 (3H, m), 1.95-2.12 (1 H m, 2. BBHEANG30988

(7H, m, 3.83 (2H, dd, J 3.2, 11.1 Hz), 4.18-4.36
(1 H brs), 711730(1Hn)730750(2Hn)
9.25-9.65 (2H, br). 922 “BllH -F -d -H 1H NWR
(DVSO-d6) 8ppm : 1. 08- 1. 29 klvdroghl oride /-CO (2H m,
1.45-1.70 (3H, m, 1.79-2.14 (2H, m, 2.85-3.40 (8H,
m, 3.73-3.85 (2H, m), 4.28-4.46 (1 H m, 6.91-7.08
(1H, m, 7.11-7.35 (2H, y 9. OOR%SS c2H, m. 923 -H
-H-d -CH3 -H H NWVR (DVS d@@p/pm 1.57-1.75
2Hydrochloride (1 H m, 2.1 .35 (1 H m, 2. 37
(3H, s), 2.83-2.96 (1 H m, (3. 0319(2H m,
3.58-3.74 (1 H m, 4.80-4.95 01 H m, 7.22(1 H dd,
J =8.4,2.4 Hz), 7.40 (1 H, dHJ-24Hz) 7.55-7.66
(2H, m, 7.77 (1 H dd, J =8.9, 5.3 Hz), 8.17 (1 H,
J = 2.7 H), 824 (1 H d.J=5.3 Hz) . 9.62 c2H,

ExNo. Bf). 924 -HRH -F -d_-H H NVR ( DVBO- dF6ppm Salt

047

948

949

951

952

H 2.94 (1[H 1 br ), GHL®)EB5BO (1 m), 3Q3321(3H(rﬁH32@)
734 3. 71 ( Wi th 426025, my485041Hm M(HSITH cy= 12
7902°7.07(1 H m), 7.24- %5@ 7§9H‘H Ay 2378817 ) 724 Fbiak;;J

9.06 (1 H, br)940 (1‘ PHB;
PCT/ JP2006/ 309988 - 208-
N - R6_R1 () N H Ex.

%ﬂj@K /@ " HN 25- W o )|
1H tt,J 7777Hz)732(1H de 1786HZ

76578(2H m), 8.16 (1H, s ), 8.3-84 (3H, m), 917
(1H,d,J=07Hz), 9.398(2H, m).

s = H-NMR (DMSO-ds)dppm : 1.55-1.75 (1H, m ), 2.25- 2Hydrochloride
8 /O 24(1H,m),27-63(1H, br),2.85-3.0(1H,m),
N 3.05-3.25(2H, m), 3.65-3.8 (1H,m ), 4.95 (1H, tt, J =

7.7,77Hz),745(1H,dd, J=1.9,86Hz), 7.55-7.6
(1H,m), 7.74 (1H, dd, J=5.3,8.8Hz ), 7.81 (1H, d, J
=1.8Hz),8.09(1H,s), 819 (1H,d, J=2.8Hz), 8.23
(1H,d,J=52Hz),8.33 (1H,d, J=8.6Hz), 9.4 (1,
br) 9.62 (1H, br).
N "H-NMR (DMSO-dg)5ppm : 1.55-1.75 (1H,m),2.2- 2Hydrochloride
(/\/©\ | 2.35(1H,m), 2.8-3.0 ( 1H, m), 3.0-3.25 (2H, m),
S F 3.55-3.75(1H, m) 4.35-65(2H,m ), 7.20(1H,d, J =
12.2Hz), 7.28 (1H, dd, J=1.8,8.5Hz ), 7.55(1H, d, J
=54Hz),7.7-7.8(1H,m),7.91 (1H,d, J=54Hz),
8.0-8.1(2H,m),8.10(1H,d,J=22Hz), 9.32 (1H,
br), 9.47 ( 1H, br).
S _N "H-NMR (DMSO-dg)dppm : 1.55-1.8 (1H, m),2.2-  2Hydrochloride
@ | 2.35(1H,m),2.8-3.0 (1H, m), 3.0-3.2 (2H, m), 3.6-
N 3.75(1H, m), 4.3-5.0 (2H,m), 7.1-7.25 (1H,m),
7.27(1H,dd,J=2.0,8.5Hz),7.51 (1H,d,J =
55Hz),7.76 (1H,d, J=1.1Hz), 7.87 (1H, d, J =
1.9Hz),7.91 (1H,d,J=54Hz),8.08 (1H,d,J=
22Hz),820(1H,d,J=85Hz), 9.27 (1H, br), 9.43
(1H, br).
cl N H-NMR (DMSO-dg)0ppm : 1.6-1.75( 1H, m),22-  2Hydrochloride
~ 2.35(1H,m), 2.85-3.0 (1H, m), 3.0-3.2 (2H, m),
4 NAF 36-3.75(1H,m),4.32(1H, br), 485 (1H, tt, J= 7.7,
S 7.7Hz), 719 (1H, ddd, J =24, 24, 12.0Hz), 7.37
(1H,dd, J=1.9,85Hz), 7.8-7.85 (1H,m), 7.92 ( 1H,
d, J=85Hz),8.02(1H,s), 8.05-8.15 (2H, m), 9.21
(1H, br),9.33 (1H, br).

Ccl. 76- 1. 93 W;@I or i de'H-NMRORMSEH,)owpm):,1.62.8Q 7H,2n PR25214 2Hydrochloride
N




F 926 -H-H-A -d -H N~ 102-105 Hydrochloride 'N Cl
927 -H-H-C -d -H H3C 119-122 2Hydrochloride N

WO@2®6AMH21H - -Cl -H C 123-124 2Hydr ochl or i deCT/92806/39988

-H-d -d -HNUJ 191-193 Hydrochloride CH 3 930 -H
-H-F -d -H 150- 156 2Hydroch|or|de 931 -H-F -F -H
-H F 153-155 Fumarate 93212R-d -H-d -H
174.7-176. 7 2HydrHeld anisde N 933 -H -H -H -H -H
227-228.5 2Hydrochloride N S 934 .H-H-H-H-H
241.5-243.5 2Hydroci oride N 5 WO 2006/ 121218

PCT/ JP2006/ 30958 . Table 133 R4 R3]l R5 R2 N
_-R6 RL N H . RR6R2 R3 R4 R5 R6 M P. (C) Salt
935 -H -H -F - B2 H113N 135 Fumarate 936 -H-d -d -H
-H 134-136 Fumar at &' -H-F -F -H -H 138-141

Fumarate 938 -H -H -\Cy -CH3 -H 110. 3-111.9 Funarate

953

954

955

956

957

958

959

960

961

962

963

939 -H -d -H-d -H 1?"9.2-181>1Fumarate 940 -H -H
roct +=H -H - H

135 161 Furmrate
Hydrochl oride 5 W OIOG/ 121218 PCT/ JP2006/ 309988

- 210-

H H C Cl H ~ 126-129  2Hydrochloride
|
N
H H € ¢ H ~ 139143 2Hydrochloride
I
N
-H H C C -H N 117120  2Hydrochloride
)
N
-H H G € H _N__Cl 165-159  Hydrochloride
LX .
N
H -H -F -CI -H _~Cl 101-103 Hydrochloride
I
N
H H -F Cl H _N._Cl 157160  Hydrochloride
T
N
H -H I -Cl -H N7 151-153  2Hydrochloride
N | E
H -H Cl C -H ~_F 96-98 Hydrochloride
|
N
-H H -F € H P 119123 2Hydrochloride
NN
AN
H H < < H _ 120124 2Hydrochloride
N




Table 134 R4 R3 CR5 R2I1 N - R RIL N H Ex. No.
RLRR RBRA RS R6E MP. (O Salt 944 -H-H-H-H-HS
was®ea81Hydrochloride CI 945 -H -H -F -H - HPE/JP2006/309988
155.5-164.5 Hydrochloride C 946 -H-H -F -H -H Cl
161-167.5 Hydrochloride ~_I_\ 5 WD 2006/121218
PCT/ JP2006/ 309988 -211 T&313¢ 135 R1'--, N/R6 H Ex.
. No. RL R6 NWVR Salt 947 GhplkNMY (DVSO d6) 8ppm : 1.6-1.8
(1 H m, 2.25-2.4 2Hydrochloride (1 H m, 2.85-3.0
(1 H m, 3.0-3.2 (2H, m, 3.25 4.45 s a 8.5Hz), 7.58

(1H dd, J =23, 88Hz), 7.72 ( 1 H dd, J
5.3,8.8Hz), 7.98(1 H, d, J=8.8Hz), 8. 08(1H, s),

8.16(1H, d, J=1. 6Hz), 822(Rh dN=2.&81),8.25 1 H d, J
=5.0Hz ), 9.45 (1 H, br), 9 (1 H br). 948 H NWR
(DVSO- d6) bppm : 1.6-1.8 (1 H 2}5«52 4

2Hydrochl oride N R2 N

(1 ,n),2.85-3.25(3H,n),3.6-3.F§(1 m,4.97 S/
(1H,tt,J=7.7,7.7Hz), 7. 32( 1H, dd, J=1V7, 8. 6Hz), 7.65-7.8
(2H, rr) 8.16 (1H, s), 8.3-8.4 \3H/ M, 9.17 c 1 H,
d, J =0.7Hz ), 9.3-9.8 (2H m. 949 H NWMR

(DI\/SOd6)bppm 1.55-1.75 (1 H m), 2. 25-
2Hydroch| oride 2. 4(1H m,2.7-5.3

Ol 2
J.

e 2 T §

Ex. No. IR RZ'PR3 jufgq@' 25 2+ ||y, —3—65--

964 '7'-|H[5[5—C}; £ QH' tcHZS;bgg rp‘;a’s 343sz'3)§0 8 é%@gl{’iﬁgi
(1M d,J =1. 8Hz) B 09(1H 3) 4 dfz) oy g ).

8.23 (1H, d, J=5.2Hz), 33(1H(q| b (B, A
9.62 (1 H br). 950 N ' H NWVR ( d6) bppm - 1.55-1. 75

965 (M HCI nf),-H2.-B- ZHeN.64kl ori elNMR (DMSO-de)dppm ; 1.15 (3H, t, J= Hydrochloride

7.1 Hz), 2.05-2.36 (2H, m), 3.04-3.22 (1H,
m), 3.22-3.72 (4H, m), 3.71-4.50 (3H, m),
5.34 (1H, brs), 7.52-7.69 (2H, m), 7.87-
7.98 (1H, m), 9.10-9.70 (2H, m).

966 -H CI F -H -H -(CHo)OH "H-NMR (CDCls)5ppm; 1.25 (1H, ), 1.80-
1.94 (1H, m), 2.04-2.19 (1H, m), 2.97-3.74
(9H, m), 4.05-4.14 (1H, m), .76 (1H, ddd,
J=89,36,29Hz),6.92 (1H, dd, J =62,
29Hz), 7.03 (1H, dd, J = 89, 8.8 Hz)

9%7 -H C F -H -H -CH,C(CHs),0H 'H-NMR (DMSO-dg)0ppm ; 1.01 (3H, s), Oxalate

1.04 (3H, s), 1.88-2.15 (2H, m), 3.03-3.22
(4H, m), 3.22-3.45 (2H, m), 3.45-3.55 (5H,
myincluding 1H, quint at 4.30), 7.01-7.10
(1H, m), 7.23 (1H, t, J = 9.1 Hz), 7.25-7.32
(1H, m).

968 -H C -F H H ~{CHy)OCH, 1H-NMR (DMSO-dg) 5ppm ; 1.82-2.00  Hydrochloride

(1H, m), 2.06-2.20 (1H, m), 2.90-3.19 (2H,
m), 3.24 (3H, s), 3.26-3.50 (8H, m), 4.44
(1H, quint, J = 8.2 Hz), 6.89 (1H, td, J =
3.3,9.1Hz),7.07 (1H, dd, J = 3.3, 9.1 Hz),
7.25(1H, 1, J = 9.1 Hz), 9.34 (1H, br), 9.52
(1H, br).

%9 H € -F -H -H -CH.COH H-NMR (DMSO-ds)3ppm ; 2.05-2.34 (2H, Hydrochloride

m), 2.80-4.40 (5H, m), 5.22(1H, brs), 7.51-
7.71(2H, m), 7.89 (1H,dd, J=1.8,5.3
Hz), 7.15-7.65 (2H, br), 9.85-11.65 (2H,
br).

970 H € -F -H -H -CH,CONH,

971 H €l F -H H -CH,CONHCH, "H-NMR (DMSO-dg)5ppm ; 2.09-2.31 (2H, Hydrochloride

m), 2.63 (3H, d, J = 4.6Hz), 3.05-3.25 (1H,
m), 3.25-354 (3H, m), 3.54-3.79 (1H,m),
5.27 (1H, bors), 7.50-7.70 (2H, m), 7.80-
7.97 (1H, m), 8.92 (1H, brs), 9.36-9.85
(2H, m), 9.80-11.10 (1H, br).




2.35(1H, M, 2.8-3.0(1H, M, 3.0-3.25(2H, M, S F

3.55-3.75 (1 H m), 4.35-5.5(2H,n),7.20(1H,d, J
wae0gkzip1&. 28(1 H, dd, J=1. 8, 8. 5Hz), 7. 55(1H, d, J PCT/JP2006/309988

=5.4Hz),7.7-7.8(1 H, m, 7.91 (1 H, d, J=5.4Hz),

8.0-8.1 (2H, m, 8. 10(1H d,J=2.2Hz), 9.32(1H, br),

9.47 (1 H, br). 951 S I—I-I%I@‘Iﬁ"( Dl\/ISOd6)6ppm 1.55-1.8
(1 H m), 2.2- 2Hydrochhkprédesg2.35 (1 H m, 2.8-3.0
(1 H m, 3.0-3.2(2HM,3.6 "F3.75 (1 H nm, 4.3-5.0

(2H, m, 7.1-7.25 ( 1 H m, 7.27 (1 H dd, J = 2.0,
8.5Hz), 7.51 (1H d,J=

5.5Hz), 7. 76(1H, d, J=1. 1Hz) , 7. §#(1H,d, J= 1.9Hz), 7.91
(1H, d, J=5. 4Hz) , 8. 08( 1H, cksl=
2. 2Hz), 8. 20( 1H, d, J=8. 5Hz)

R5
Hbr) 9.43 ¢ 1 H br

). 952 CI N H NWR (DVSO- d6 /6-R% 75 (1 H m),
2.2- 2Hydrochloride 2.38 (1Y, m7T 2.85-3.0 (1 H m,
3.0-3.2 (2H, m, F 3.6-3.75 (g H : m)432(1H br),
4.85 (1 H tt, J =7.7, s a
77I—|z),719(1Hdde2424120 ), 7.37
(1H,dd, J=1.9,8.5Hz),7.8-7.85(1H m#H7.92(1H, d, J =
8.5Hz), 8.02 (1 H s), 8.05-8.15 (2H, m, 9.21
(1H, br), 9. 33(1H br). 5 V\D2006/121218

Ex. No. i | Rq | = hf‘ ol + 5’2 H Salt

H, "Hydrochloride

9
N
'
|
J

v M@O pm;,2.0¢-2.
cﬂ) D4 F&? foes
-A -H 126-129 2Hydr ochl ori de(1H %) 3'8 4H 3(1
139- 143 2Hydrochl oride 956 -bardg(d, m) s[}é( ’,‘2-3§x20
oHydrochl ori de N 957 -H - H -g35 (aHChy, OB o (1H hp- 159
973 Hdr-6thForHdeH NCHEBBCHH - H -'A- NW(DMsomg)apbﬁhlq 18895 (1H, Hydrochloride
Hydrochl ori de | m), 2.10-2.25 (1H, m), 2.85-3.02 (1H, m),
3.02-3.19 (1H, m), 3.25-3.50 (2H, m), 3.89
(2H, brs), 4.59 (1H, quint, J = 7.8 Hz),
5.05-5.20 (2H, m), 5.76-5.94 (1H, m), 6.69-
6.82 (1H, m), 6.88-6.97 (1H, m), 7.23 (1H,
t, J = 9.2 Hz), 8.90-0.95 (2H, br).
974 H € F H H -CH)OH "H-NMR (DMSO-dg)dppm ; 1.49-2.79 (2H, Hydrochloride
‘ m), 1.81-2.04 (2H, m), 2.05-2.20 (1H, m),
2.82-3.20 (2H, m), 3,20-3.50 (6H, m), 4.33-
4.52 (1H, m), 6.84-7.04(1H, m), 7.04-7.21
(1H, m), 7.22-7.35 (1H, m), 9.15-9.75 (2H,
m).

975 H C F -H -H -(CHg)zC(CH:g)gOH ’
976 H €t F -H -H +CH,);0CH; "H-NMR (DMSO-dg)dppm ; 1.55-1.72 (2H, Oxalate
m), 1.80-1.99 (1H, m), 2.04-2.20 (1H, m),
2.93 (1H, dd, J =9.4, 11.6 Hz), 3.05-3.50
(10H, m), 4.40 (1H, quint, J = 7.9 Hz),
5.25-8.20 (6H, m; including 6.80-6.90 (1H,
m), 7.00-7.10 (1H, m), and 7.26 (1H, t, J =
9.1Hz).




N 959 -H-H-F -O -H NYCl 157-160 Hydrochloride N
960 -H-H-d -d -H N 151-153 2Hydrochloride F 961
wo hosi2@® -Cl -H F 96-98 Hydrochl oride 962 -PCFEH2006/309988
- -H N 119-123 2Hydrochloride 963 -H-H-d -d -H

N 120- 124 2Hydrochl ori de WD 2006/ 121218

PCT/ JP2006/ 309988 -213 T&BPs 137 R4 RB R5E R6 R2 /
N7 RR' NN H Ex.No. Rl RBpR3 R R5 R6 NMR Salt 964 -H
-Cl -F -H -H - (CH2) 20CH( C6H5) Z H NVR ( CDCI 3) 6ppn
1.99-2.18 (2H, m), - 3.13-3.34 (2H, m, 3.38-3.3.47
(7H, n), 4.23-4.35 (1 H m, 525 (1 H s), 6.71-6.78
(1 H m, 6.92-7.00 (2H, m), ®*.18-7.33 c10H, n) 965
-H-C -F -H-H-CH2CRGR NVEks DVSO- d6) bppm ; 1. 15
(3H, t, J = Hydrochloride ), 2.05-2.36 (2H, m,
3.04-3.22 (1 H m, 3.22-3, H, rRe 3.71-4.50 (3H,
m, 5.34 (1 H brs), 7.2-769 ("®A, m, 7.87- 7.98 (1
H m, 9.10-9.70 (2H, m). 966,-H:C -F -H -H

-(CH2) 20H " H- NWMR (CDCl 3) 6ppm 1. H s), 1.80- -
1.94 (1 H n), 2.04-2.19 (1 H, J2.97-3.74 (9H, m),
4.05-4.14 (1 H m, 6.76 (1 H dddi J =8.9, 3.6, 2.9
Hz), 6.92 (1 H dd, J =6.2, 2.9 H), 7.03 (1 H, dd,
J =8.9, 8.8 H) 967 -H-C -F -H-H-CH2C(CH3)20H

Ex No. 1 110 RO m TR ' Sat

E_
i

N

77§50 g “L"-H‘n{,” 4553 '55 (‘" @v gq 7}(11'; r;>43 -
QUI nt at 4. 30) ,](1 ’82

.1 Hz), 7.25-7. 32 Ql H, IT) _3-1|5| m)688—
(CH2) 20CH3 1 H NMR ( DMSO- d6) 725@@ m) 7.25 (1H, dd,
Hydr ochl ori de J 87 87Hz) 749 (1H, ddd, J=8.7,4.2,

2.6 Hz), 7.66 (1H, dd, J = 6.5, 2.6 Hz)

'H-NMR (CDCly)Sppm; 159 (1H, s), 166181  —
(1H, m), 2.00-2.16 (1H, m), 2.83-2.93 (3H, m),
3.12(1H, dd, J = 11.5,6.6 Hz), 322 (1H, t J =

8.7 Hz), 4.204.31 (1H, m), 4.62 (1H, t, J = 8.7

Hz), 6.44 (1H, ddd, J = 9.1, 3.6, 3.0 Hz), 6.62

(1H, dd, J =6.2, 3.0 Hz), 6.75-6.85 (2H, m),
6.86-6.94 (2H, m)

978 H € F -H H

Jon

979 H < -F -H H CH
N

eV,

'H-NMR (CDCl)5ppm; 1.64-1.84 (2H,m),  Oxalate
O 2.07-2.19 (1H, m), 2.87-3.02 (3H, m), 3.21
(1H, dd, J =115, 6.7 Hz), 4.34-4.44 (1H, m),
O 6.81 (1H, ddd, J = 8.9, 4.1, 2.8 Hz), 6.90-6.95
(2H, m), 7.00 (1H, dd, J =6.5, 2.8 Hz), 7.07
(1H, dd, J = 8.9, 8.7 Hz), 7.30-7.34 (1H, m),
7.39-7.45 (2H, m), 7.49-7.61 (4H, m)
981 -H € F -H H O ¢l "H-NMR (CDCly)5ppm:; 1.66-1.82 (1H, m), -

980 -H € F H H

1.98-2.12 (1H, m), 2.83-3.20 (5H, m), 3.40-
o 3.52 (4H, m), 4.02-4.15 (1H, m), 5.23 (1H, s),
6.67 (1H, ddd, J = 8.9, 3.6, 3.0 Hz), 6.89 (1H,
dd, J=6.2, 3.0 Hz), 6.96 (1H, dd, J = 8.9, 8.8
Hz), 7.16-7.21 (4H, m), 7.25-7.32 (4H, m)

982 H C F H H F "H-NMR (CDCk)Sppm: 1.67-1.82 (1H, m), ~
O 1.982.13 (1H, m), 2.83-320 (4H, m), 3.24
(1H, br), 3.40-3.52 (4H, m), 4.034.15 (1H, m)
526 (1H, s), 667 (1H, ddd. J = 9.0, 36, 3.0
Hz), .89 (1H, dd, J = 6.2, 3.0 Hz), 6.91-7.05
(5H, m), 7.20-7.29 (4H, m)

:

’ O
")




(1 H m, 2.06-2.20 (1 H m, 2.90-3.19 (2H, m, 3.24
(3H, s), 3.26-3.50 (6H, m), 4.44 (1 H quint, J = 8.2
woigos/161280 (1 H, td, J = 3.3, 9.1 Hz), 7.07 (HCHJP2dahk/309988
J=23.3 9.1 Hz), 7.25(1H t, J=29.1H), 9.34 (1
H br), 9.52 clH, br). 969 -H-Cl -F -H -H - CH2CO2H
H NVR ( DVMBO- d5) bppm ; 2. 0815-34 (2H, Hydrochl ori de

~

m, 2.80-4.40 (5H, m, 5.22(1 H, brs), 7.51 7.71 (2H,
m, 7.89 (1 H dd, J =1.8 5.3 Hz), 7.15-7.65 (2H,
br), 9.85-11.65 (2H, b?—"?b-l@?UQH G -F-H-H
-CH2CONH2 971 -H -Cl -F -H -H - CH2CONHCH3 ' H- NWVR
(DVSO d6) bppm ; 2.09-2.31 (2H, Hydrochloride n), 2.63
(3H, d, J = 4.6Hz), 3.05-3.2%,(1 H m, 3.25-3.54 (3H,

m, 354379(1Hm) 527(1H brs), 7.50-7.70
(2H, m, 7.80- 7.97 (1 H S5 (1 H brs),
9.36-9.85 (2H, m, 9.80-1 1 H br). 5W
2006/ 121218 PCT/JP2006/3C% ng/féble 138 R4 R3
~ R5 R6 R2/NR1NNHExNoR1R2R3R4R5R6

NWVR Salt 972 -H-O -F -H -HR (CH3) 2 H NWMR
(DVMSO- d6) bppm ; 2.07-2.40 (2H, driochl oride m, 2.89
(3H, s), 2.90 (3H, s), 3.02-3.2 H n), 3.24-3.83

(4H, n), 5.63 (1 H, brs), 7.53-7.89 (2H, m,
7.83-7.93 (1H, m), 9.32- 9.75 (2H, n), 9.82-10.50 (1
H nm. 973 -H -C -F -H -H - CH2CH=CH2 ' H NMR

Ex. No. (RIVER2 dR) bR NRS 1R§6 1 95 (1 H, Hydrochlorider m, Salt
o83 ZHIOUCP. 5 {HI H - - 3. U2 ("H-NMR @DCl,)8pph2t 68-162 3H m),  Oxalate
H n), 3.25-3.50 ( m, 89 2c(3:2l-17mrm)28342§1ﬂ3+6h)l316
quint, J = 7.8 , . 055 20 ((Rldd, Jx)11.6,6.7Ha), 52804135 (1H, m),
H m, 6.69- 6.82 (1 H ), 6. 8135861F96dc(l=w,3ﬁ329|%),238(1H,
(1 H dd, J =6.3, 2.9 Hz), 6.94-7.06 (7H, m), 7.09-
716 (1H, m), 7.32-7.40 (2H, m)
984 H €I F H H H-NMR (CDCl)5ppm: 1.67-1.90 (2H, m), -
/©/ \©\ 204~218(1H m), 2.80-3.01 (3H, m), 3.05-
c) 3.30 (1H, m), 4.204.44 (1H, m), 6.58-6.69

(1H, m), 6.78-6.82 (1H, m), 6.84-7.00 (7H,
m) 7.27-7.34 (2H, m)

985 -H € F H -H o "H-NMR (CDCly)5ppm: 1.66-1.80 (2H, m), —
/©/ \©\ 2.02-2.17 (1H, m), 2.80-2.95 (3H, m), 3.03-
3.26 (1H, m), 4.24-4.37 (1H, m), 6.54-6.62
(1H, m), 6.74-6.81 (1H, m), 6.83-7.10 (9H, m)




t, J =9.2 Hz), 8.90-9.95 (2H, br). 974 -H-d -F -H
-(CH2) 3CH ' H- NMR ( DMBO- d5) bppm ; 1.49-2.79 (2H,
woh@sozRioride nm), 1.81-2.04 (2H, m), 2.05-2.PO0r/§r2bh6/309988
m, 2.82-3.20 (2H, nm, 3,20-3.50 (6H, m, 4.33- 4.52

(1H,n),684704(1Hn')i704721 (1 H m,
7.22-7.35 (1 H, , 9.157¢ 75(2H 975 -H -d -F

H-H -(CH2)2C(CH3)20H 9461c H 21C -F H -H - (CH2) 30CH3
H NMR (DVMSO- d6) oppm ; 1.55-1.72 (2H, Oxalate m,
1.80-1.99 (1 H n, 2.04-2.20 (1 H n), 2.93 (1 H dd,
J =09.4,11.6 Hz), 3.05-3.50 (10H, m, 4.40 (1 H,
quint, J = 7.9 Hz), 5.25-8%20 (6H m including
6.80-6.90 (1 H n), 7sQ0-7.10 &4 H, m, and 7.26 (1
H t, J = 9.1 Hz). 5 WOT 7008121218 PCT/ JP2006/ 309988
-215 Table 139 R4 R3RR6R2/FNR1NNHEXNO
Rl R2 R3 R4 R5 R6 7NF|/CI-FHHH-NI\/R
(CDCI 3) 6ppm 1.58-1.71 (1 H g,
2.032.18(2H, m, 2. 79(1H, dd, J=1 .2, .3 O Hz), 2.91 (1
H ddd, J =11.2, 8.2, 6.2 Hz),\ 3/03-3.15 (2H ),
4,.25-4.35 (1H, m), 6.88- 6.92 (1HH, n), 6.97-7.15 (3H,
m, 7.25 (1 H dd, J =8.7, 8.7 Hz), 7.49 (1 H, ddd,
J=8.7, 4.2, 2.6 Hz), 7.66 (1 H, dd, J = 6.5, 2.6
Ex. No. ngI) F&/ER-S_ TR‘E:RS ;1 -u " 2 002 16 H nri. | Salt
_ O L O L~ [ L) Ly A y < 4+ +
986 wsseiz 83 r(-|3'_ﬁ M.\ A H CDCL)G) %18 Higy, -
3.22 (LH t, J= 44(%1; E’ oy 62
(1Ht,J:8.7 6 1 04 (316,
3.0 H) 6.62 (XR-dd, I =18 Gosdbobitk mﬁy% 85
(2H, m, m)743—755(4H m)
987 -H Gl F H H Cl "H-NMR (CDCl;)5ppm; 1.68 (1H, s), —
O 169-1.83 (1H, m), 2.04-2.20 (1H. m),
2.75-2.97 (3H,m), 3.22 (1H, dd, J =
O 11.5, 6.8 Hz), 4.34-4.45 (1H, m), 6.84

(1H, ddd, J = 8.8, 4.1, 2.7 Hz), 6.85-
6.92 (2H, m), 7.03 (1H, dd, J=6.5,2.7
Hz), 7.10 (1H, dd, J = 8.8, 8.7 Hz),
7.34-7.41 (2H, m), 7.43-7.52 (4H, m)

988 -H Gl -F -H -H 0 2Trifluoroacetate
fou
N

989 -H O £ H H N "H-NMR (CDCly)Sppm; 1.852.1 (1H,  2Trifluoroacetate
/<j[\> 'm), 215235 ( 1H,m), 2.352.95
(1H,m), 314 (1H, br), 3.33 (2H, br)
359 (1H, br), 4.554.8 (1H,m ), 6.6-
6.95(1H, m), 7.01 (1H, dd, J = 2.7,
6.3Hz), 7.05-7.2 (2H, m ), 7.55 ( 1H,
d, J=2.0Hz), 8.06 (1H, d, J = 8.8Hz),
» 8.97 (1H,s), 9.86 ( 2H, br).
990 H - F H -H "H-NMR (DMSO-dg)oppm ; 1618 2Hydrochloride
/@\\N (1H,m), 2.152.3 (1H, m), 2.85-3.0
- N (1H, m), 3.05-3.25 (2H,m ), 3553.7
(1H,m), 403 (3H,s ), 476 ( 1H, tt J
=7.2,7.2Hz), 528 1H, br), 6.86.9
(1H,br), 6.86.9(1H,m), 7.08 ( 1H,
dd, J=2.9, 6.4Hz ), 7.32 ( 1H, dd, J =
9.0,9.0Hz),7.44 (1H,s ), 7.71 (1H, d,
J=86Hz),801(1H,s), 9.36 (1H,
br), 9.52 ( 1H, br).




6.86-6.94 (2H, m 979 -H-O -F-H-HCH3 N 980 -H

-d -F -H-H'HNW (CDCl 3)5ppm 1.64-1.84 (2H, ),
w@r@baze1R. 07- 2. 19 (1 H, m), 2.87-3.02 (3H, mPCBIRR0GID998S

H dd, J = 11.5,6.7 Hz), 4.34-4.44 (1 H m, 6.81 (1

H ddd, J = 8.9, 4.1, 2.8 Hz) 6.90-6.95 (2H, m,

7.00 (1 H dd, J =6.5 2288Rz), 7.07 (1 H dd, J =

8.9, 8.7 Hz), 7.30-7.347LB1&h149, 7.39-7.45 (2H m,

7.49-7.61 (4H m 981 -H -4 -F -H-H-d C HNWR

(CDCl 3) 6ppm 1. 66-1.82 (1H, nm), 1.98-2.12 (1 H, m,

2.83-3.20 (5H, m), 3.40- 3.52 (4H, m), 4.02-4.15 (1 H,

m, 5.23 (1 H s), 6.67 (1 1B ddd, J =8.9, 3.6, 3.0

Hz), 6.89 (1 H dd, J =s6.2 5Hz), 6.96 (1 H, dd,

J =8.9 8.8 H), 7.16-7. . 7.25-7.32 (4H,

m d 982 -H-d -F -H-H NI\/R/(RéiDCIS)6ppm

1.67-1.82 (1 H, m, - 1.R8-2 83- 3. 20

(4H, n), 3.24 (1H br), 3.40-3. 52‘(4H n) 4.03-4.15

2
0

(1H m, 5.26 (1 H s), 6.67 (Qg ddd, J = 9.0, 3.8,
J =
F

3.0 Hz), 6.89 (1 H, dd, _ 3.0 Hz), 6.91-7.05
(5H, m), 7.20-7.29 (4H, m 2006/ 121218

PCT/ JP2006/ 309988 -216 Table 140 R4 R3I L RS R6 R2
/ NRLNN H 5 Ex. No. RL R2 R3 R4 R5 R6 NMWR Sal t

EXNO\r.,R Sore2 632 17 (- g 583. 0 o5 (34 S
991 nf' € H d J=11. 6’ H7 Wé@ @1 75(@1)458 Hydrochloride
(1 H ddd J=9.0 2. );5_% : 3(4;33%5 J =
6.3, 2.9 Hr), 6.94 7H’36§il~35( ')472(1H o 7

7.2Hz), 659 (1H, ddd, J = 35, 35,
9.1Hz), 6.79 ( 1H, dd, J = 3.0, 6.3Hz),
7.4-725(2H,m), 7,67 (1H,d,J =
1.5Hz),7.75 (1H, d, J = 8.8Hz ), 8.08
(1H,d, J=04Hz), 9.31 (1H, br), 9.42
(1H, br).

92 -H € F H H N
LIy

993 H € F H H o

994 -H Cl -F -H -H S "H-NMR (CDCl3)8ppm; 1.85-2.05 ( 1H, 2Trifluoroacetate
5_@ m),2.22.35(1H,m), 3.1-3.25 (1H, m),
3.25-3.4(2H,m), 3.55-3.7 (1H, m), 4.79
(1H, tt, J=6.8, 6.8Hz ), .60 ( 1H, ddd, J
=34,34,9.0Hz ), 6.76 (1H, dd, J = 3.0,
6.0Hz), 6.95 ( 1H, dd, J = 8.8, 8.8Hz),
7.25-7.45(4H, m), 7.85 (1H, dd, J=12,
7.6Hz), 9.07 (1H, br), 9.24 ( 1H, br),

10.44 ( 1H, br).
95 H € -F -H -H S "H-NMR (CDCl3)dppm:; 1.8-2.05 (4H, 2Trifluoroacetate
M m),2.15-2.35 (1H,m), 3.0-32 (1H, m),
3.25-345 (2H,m), 3.5-3.7 (1H, m), 4.64

CH, (1H, t, J=6.8, 6.8Hz ), 6.46 ( 1H, ddd, J
=34,3.4,9.1Hz), 660 (1H, dd, J= 3.0,
6.1Hz), 6.96 ( 1H, dd, J = 8.8, 8.8Hz ),
7.05-7.15 (2H, m), 8.85-9.65 (2H, m ),
10.42 (1H, br).




7.16 (1 H m, 7.32-7.40 (2H, m) 984 -H-CO -F -H-HO
Q' H NWR (CDCI 3) 6ppm 1. 67-1.90 (2H, m), - / 2.04-2.18

W@ 200bi1212)§ 2. 80- 3. 01 ( 3H,
4.20-4.44 (1 H m, 658
H_m, 6.84-7.00 (7H

m, 3.05 C 3.30 (1 PCT/0H2006/309988

.69 (1 H m, 6.78-6.82 (1
7.27-7.34 (2H, m 985 -H

-d -F-H-HO HNNR(CDéI1§T6ppm1 66-1.80 (2H, m), -
2.02-2.17 (1 H, m, 2.80281854BH m), 3.03 F 3.26 (1

H m, 4.24-4.37 (1 H m,

6.54-6.62 (1 H m,

6.74-6.81 (1 H n), 6.83-7.10 (9H, nm) WD 2006/ 121218
PCT/ JP2006/ 309988 -217 Table 141 R4 R3 L R5 | R6

RRN RLN H Ex. No. R
“H-C -F-H-HF HNW
, 2.06-2.20 (1 H m,
1H m, 4.33-4.45 (1 H

N

, 7.43-7.55 (4H, m

3

H-CE -F -H-HC 1H NWR
(CDCI 3) 6ppm 1.68 (1 H, s), 6 1.83 (1 H m,
2.04-2.20 (1 H ), 2.752.97(8HJn), 3. 22(1H, dd, J=

R¥ R3 R4 R5 R6 NMVR Salt 986
DC| 3) Gppm 1. 70-1.84 (2H, -

" 798 (3H, n), 3.18-3.26
m L 6. 78685 (1 H m,
6.87-6.94 (2H, m), 6 BB 7Y =1

02 !HH m, 7.04-7.16 (3H,

11.5, 6.8 Hz), 4.34-4.45 (1 H, n), 6.84 (1H ddd, J

8.8, 4.1, 2.7 Hz), 6.85- 6.92 (2H, m, 7.03 (1 H,
dd, J =6.5 2.7 Hg), 7.10 (1 H -dd, J

8. 8, 8.7

RS Y

F 352 —(AH—m—988—H—C)
EXNO y 5521 i T AN "Iem\' N> 089 H - _F 4 St
EI I-FNME\L IEEDCI pm 1.85-2.1 (l H,
2Tr|fluoroacetat \> m), 215235(1 H m,

2.35-2.95 (I H m), 3.14 (1 H br), 3.33 (2H br),

997 -H € F -H H

998 H G F H -H

s
/E/)—CH3

999 -H € F H H HC.

"H-NMR (CDCl3)dppm; 2.05-2.2 ( 1H, m), 2Trifluoroacetate
22-235(1H,m),244(3H,d,J=1.0Hz),

3.15-3.45 (3H, m), 3.5-3.7 (1H, m), 4.59

(1H, 1, J=6.6,6.6Hz ), 6.556.65 (2H,

m),6.69 (1H, ddd, J = 3.4, 9.0Hz), 6.84
(1H,dd,J=3.0,6.1Hz),7.00 (1H,dd, J=

87 8.7Hz ), 9.14 (2H, br), 9.52 (1H, br).

"H-NMR (DMSO-ds)dppm ; 1.6-1.75 ( 1H, Fumarate
m),2.0522(1H,m),2.39 (3H,d, J =
0.7Hz),2.86 (1H,dd, J=7.4, 11.5Hz),
2.95-3.15(2H, m), 3.50 (1H, dd, J=7.0,

11.5Hz), 3.65-6.1(4H,m),6.46 (2H, s)
6.50(1H,s),6.76.85(1H, m), 6.9-7.0
(2H,m), 727 (1H,dd, J=9.1, 9.1Hz).

1

2Trifluoroacetate




3.59 (1 H br), 4.55-4.8 (1 H m), 6.8 6.95 (1 H m
), 7.01 (1 H dd, J =2.7, 6.3Hz ), 7.05-7.2 (2H, m
w0 200815811 H d, J = 2.0z ), 8.06 (1 H, d, BCEJR&09988
), 8.97 (1 H s), 9.86 (2H br ). 990 -H-C -F -H -H
"H NVR (DVBO- d6) 6ppm ; 1. 6- 1. 2Hydroch|or|de \' ~N (I
H m, 2.15-2.3 (IH m, 2285-3.0 N(1 H m),
3.05-3.25 (2H, m), 3.55:8:14 14483
(1H m, 4.03(3H,s), 4 76(1H,tt,J =7.2, 7.2Hz ), 5.28

(1L H br), 6.8-6.9 (1 H br), 6.8-6.9( 1 H m, 7.08
(1 H dd, J = 2.9, 64Hz,73g\6(1H dd, J =
9.0,09. OHz) 7.44(1H,s),7.7 (\NNMT J=8. 6Hz) 8.01 (1H,
s), 9.36(1H, hr) , 9.52 (1 H: br ). 5 WD 2006/ 121218
PCT/ JP2006/ 309988 -218 Tabl 2 R RB~RE R R
/I NRLN H Ex. No. RI R2 4 R5 R6 NVR - Salt 991
-H-d -F-H-HCH3 'H NW (DvB® d6) bppm ;1.5-1.75 (1
H, Hydrochloride m, 2.1-2.3 (1H m, 275295(1Hn)
N2.95-3.25 (2H m. 3.45-3.65 (1 H m,

Ex. No.

3R65- 4. 35( 4H, R@ 4. 72(N.N4l3tt,J 7.2, 7.21-1z), 6.59 (1 Salt

1000 H

1001

1002

J = 3. . 5, 'HNVR (BIISD-ds)8opi#Q 1.7-1.85¢ 1H]ah), 21523 (1H, Fumarate
3. @@ 7. 203R(MT), SEATIB 01 ) 473
7 75 dH f&]J—7879HEb64782685) 8P (M, dd J =1.4=
AHz 9.31 (1 H "y 1Hz ), 645 g fgt ?149:9!423 28ygp, dopy = 4,
(1H,m), 7.59 ( 1H, dd,

’ 1Hz). 7.2
F H - HN N> H 9933 1L|5I§:F) Hm) 0.3 (3H, br).
HNMR (DMSO—de)éppm 16-1.9(1H,m), 20235 (1H, Fumarate
(/j@\ )T\/) m), 2.65-5.55 ( 8H, m ), 6.48 (2H, s ), 6.68 ( 1H, dd, J = 1.4,
S 5.1Hz),6.92 (1H, dd, J =2.1, 86Hz ), 7.04 ( 1H, dd, J = 1.4,
3.0Hz), 7.35 (1H, d, J = 5.5Hz ), 7.50 ( 1H, dd, J = 3.1,
5.1Hz), 7.65-7.65 (2H,m ), 7.75 (1H, d, J = 86Hz ),
S S 'H-NMR (DMSO-dg)dppm ; 1.55-1.9 (1H, m),2.0-225 (1H, Fumarate
@ M m), 2.3-5.45 (8H,m), 6.48 (2H, s ), 6.59 ( 1H, dd, J = 1.4,
5.1Hz ), 6.92 ( 1H, dd, J = 1.4, 3.0Hz ), 6.99 ( 1H, dd, J =2.2,
8.7Hz), 7.38 (1H, d, J = 5.4Hz ), 7.45 (1H, dd, J = 3.1,
5.1Hz), 754 (1H, d,J =2.1Hz ), 7.75 ( 1H, d, J = 5.4Hz ), 7.91
(1H, d, J = 86Hz).




994 -H-d -F-H-HS'HNW (CDCl 3)6ppm 1.85-2.05 (1
H, 2Trifluoroacetate \ \ m, 2.2-2.35(1H m,
w@2m6322% 1H, m), 3.25-3.4(2H, m, 3.55-3.7(1HCTID2006/309988
4.79 (IHtt,J=6.8,6.8Hz),6.60(IH ddd,J = 3.4, 3.4,
9.0Hz ), 6.76 (1 H dd, J =3.0, 6.0Hz ), 6.95 (1 H,
dd, J = 8.8, 8.8Hz ), 772517.45 (4H, m, 7.85(1
H dd, J=1.2, 77683342)459.07 (1 H, br), 9.24 (1 H br),
10.44 ( 1 H br). 995 -H-d -F -H-H S 1HNW
(CDCI 3) 6ppm  1.8-2.05 (4H, 2Trifluoroacetate m),
2.15-2.35 (1 H m), 3.0-3.2 (1 H m), 3.25-3.45(2H,
m, 3.5-3.7 (1H R, 4.64 CH3

(1H, tt, J=6. 83.6. 8Hiz) , Rs46( 1H, ddd, J
=3.4,3.4,9. 1Hz f0(1H, dd, J=3.0, 6.1 Hz), 6.96 ( 1
H dd, J = 8.8 ), R¥.05-7.15 (2H n), 8.85-9.65

(2H, m, 168242 7 N~ br). 5 WD 2006/121218

19 Table 143 RA R3I RS /R6 R2 N
R3 R4 R5 R6 NWR Salt 996 -H
-Cl -F -H -H 997 - -F -H-H"'H NWR (CDCl 3) 6ppm
.05-2.2 (1 H m, 2TH fluoroacetate CH3 2.2-2.35 (1
2.44 (3H, d, J =1.0Hz ), S 3.15-3.45 (3H, m,

RL N H Ex. No.

MS(M+1)

8.7, 8.7Hz ), 9.14
H-C -F-H-HS HNR
Fumarate. CH3

2 0. 7Hz), #1486 (1 H, dd, J
%5(2H, m), 3.50 (1 H, dd, J

2!
Cl -F -H -H <{CHy),COCHs

€l F H -H +CHp)CHOHCH,

€l F H -H CH)CHOHCHs
€l F H -H ~CHp)CHOHCsH:
€l F H H ~CHy),CHOH)CHs)

Cl F -H -H ~(CHy):SCgHs 365
€l -F -H -H ~(CH)S(CH,)N(C:Hs),

-Gl F -H -H +CHy)sS(CH,).CH; 331
Cl -F H -H +CH,)sSCH.CsHs 379
€l -F H -H ~(CH,)sS(CH,),CeHs 393
Cl -F -H -H ~+(CHy)sS(CHy)NH,

€l -F H -H ~+(CH,)SCHs

Cl F -H -H -+(CH,)sS(CH,).0H 333
Cl -F -H -H -(CH,)sS(CH,),CO,CH; 375
Cl F -H -H -~(CHy):SCH,CO,CH; 361
Cl -F H -H ~(CH2)3S'C)’C|O‘C5H9 357
Cl -F -H -H +(CHy)sScyclo-CsHyy 371
€l -F -H -H ~(CH)sS(CH,)sCeHs 407

Cl F -H -H +CH,)sS(CH),OCeHs 409




11.5Hz), 3.65-6.1 (4H, m), 6.46 (2H, s), 6.50(1 H,
s), 6.7-6.85(1 H m, 6.9-7.0

W@ 2046131278 27( 1H, dd, J=9. 1, 9. 1Hz). 999 -H -Cl -FCF/H2066/309988
H3C. 0 2Trifluoroacetate N F 5 WD 2006/ 121218
PCT/ JP2006/ 309988 -220 Table 144 R R6 H Ex. No. R1
R6 NVR Salt 1000 S 1H NVRZ2€DVSO d6) 5ppm ; 1.7-1.85 (1
H m), 2.15-2. 3rddidH146umarate | / m), 2.9-3.2 (3H,
m, 3.63 (1 H dd, J =7.0,11.5Hz ), 4.73 .
(1H,tt,J=7.3,7.3Hzd4 6. 47(2H, s), 6. 82( 1H, dd, J=1. 4,
5. 1Hz), 6. 95(1H, dd, D=2. 4, 9. OHz), 7. 26( 1H, dd, J=1. 4,

MHz), 7.25-7.°F A" 7.35-7.45 (1 H n), 7.59(1 H,
dd,  J=3.1,5. 1Hz) -7.8(3H M), 10. 3(3H, br). 1001 S
1H NVR ( DVBO- gf) Sppf Z6R1.9(1 H m, 2.0-2.35 (1
H, Fumarate z
rh), 2. 65-5. 55(8H, n§', 6.48( 2H, s), 6. 68(1H, dd, J=1. 4, S
5.1Hz), 6. 92( 1H, dd, J= . 6Hz), 7. 04( 1H, dd, J=1. 4,
3. OHz),7. 35(1H, d, J=5. ) 7.50(1H,dd, J=3.1, 5.1 Hz),
7.55-7.65 (2H, m), 7.75 (1 H, d, J = 8.6Hz). 1002 S
BT~ Y 1 prm , 1./55-1. ST
1028& 4_§| (g 11 l—lﬂllul ate
5 a2 uE st ' 6. 48( 2Rl s) . 6. 59( 1H, dd, J=1. 4.
5. 1Hz) , 6. 92( 1H, dd J= l\ﬁPIz]) 6. 99( 1H, dd, J=2. 2,
8. 7Hz) . 7. 38( 1H, d, J=5. 4Hz) ,\7_45( I H, dd, J=3. 1,

-221-. Table 145 R4 R3 L R5 ~R6 R2
g

1030 -H C F H -H CH, 379
~ T

1031 H € F -H H 399

1032 H € F -H H cl
AT

1033 H € F H H 0
fogt
/\/\S

1034 H € F -H -H H 422

N
1025?1HH§) szsé(l)t, % é \Zﬁol;%)oe%ig gCJT/z

1035 H € F H H _~_S II I
1036 -4 Cl -F H -H
/\/\8’ :: \CH3

1037 -H €l F H -H 395




N H Ex. No. RlL R2 R3 R4 R5 R6 M5(Mrl) 1003 -H -Cl -F
-H -H -(CH2) 2CO2CH3 1004 -H -Cl -F -H -H

WO (@) 2GO2C2H5 1005 -H -C -F -H - H - ( CH2) 2O821CH2064459988
1006 -H -Cl -F -H -H -(CH2) 2CON(CH3) 2 314 1007 -H -Cl
-F -H -H - (CH2) 2C0CH3 1008 -1 -Cl -F -H -H
- (CH2) 20002H5 1009 -H -CF“F -H -H - ( CH2) 20006H5
1010 -H -Cl -F - HTadle( C2) 2CH(OH)CH3 1011 -H -C -F
-H-H -(CH2) 2CH(OH) C2H5 1012 -H -Cl -F -H -H
-(CH2) 2CH(OH) C6H5  #13 -H -Cl -F -H -H
- (CH2) 2CH(OH) (G3) 2 [1014.-H -Cl -F -H -H - (CH2) 3SC6H5
365 1015 -H - “H - (CH2) 3S( CH2) 2N( C2H5) 2 1016
-H-C -F -H-H-( S(CHQ)2CH3 331 1017. -H -Cl -F
-H -H -(CH2) 3S 91018 -H -Cl -F -H -H
- (CH2) 3S(CH2) 2C6H5 393 1019 -H -Cl -F -H -H
- (CH2) 3S( CH2) 2NH2 1020 -Cl -F -H -H -(CH2)3SC2H5
1021 -H-C -F -H -H - ) 3S( CH2) 20H 333 1022 -H -Cl
-F -H -H - (CH2) 3S(CH?) CH3 375 1023 -H-C -F -H
-H - (CH2) 3SCH2CRCH3 361 1024 -H -Cl -F -H -H

Ex No{ U] SR2 CRET RaLREP RgO 7 LUZS - H - U - Rusiey

1038 (CHA 3o CYCI (g Ot T 371 1026 = -Cr—F - H+H
- (CH2) 3S( CH2) 3C6H5 407 102 "Cl -F -H -H
- (CH2) 35( CH2) 20C6H5 006/ 121218

PCT/ JP2006/ 309988 -222- Table 146 R& R3 R5 /R6 R2 N
103®1 €N 181 £x. -HNoHRL R2 Rs)ﬁijs R6 MS(Mesp 1028 -H
]
Z

- -F-H-HO
/\/\S
1040 H < F -H -H SN 366
I
/\/\S =
1041 -H € F H H CH, 395
N
Ay CH,
1042 -H € F -H H NN 367
)
1043 H < F H H N-N 387
/\/\ I\
S/LS)\CH3
1044 -H €l F -H H N/\> 369
CH,
1045 -H €I F -H -H 405
e
I
/\/\S/AN
H
1046 H € -F -H -H 422
N
N 4@
$7%s
1047 H € -F -H H N-N 433
| N
Ay




cO 1029 -H -C

CH3 379 S 1031 -H -C
1033 -H -C

WO Boosh2 2k Cl

“H-H\ H 422

1036 -H -Cl
0, CH3 WD 2006/ 121218 ~P&trJP2006/ 309988 - 223-
Table 147 R4 R3rH5iel148R6 R2 / N RL NN H Ex. No.

Sq
RL R2 R3 R4 R5 R6 NMB(M1)

F -H-HNHZ 380 1030 -H-Cl -F -H -H

-NYCH3 S 1

-F -H -H 399
-F -H -H CH3 1034 - PCEHMN006309988
O 1035 -H -Cl -F -H -H

-F -H-H ~~S CH3 1037 -H -Cl -F -H -H 395

s C 1032 -H -C

1038 -H-C -F-H-HF S

1039 -H-CO -F-HrRHA N366 S 1040 -H-C -F -H-HN
366 ,,-~-S 1041 -H-C -F -H -H CH3 395 | 5 N CH3
1042 -H-a -B R%67 1 N
R6
R2 r:l/
O
N
H
Ex. No. R1 R2 R3 R4 R5 R6 MS(M+1)
1048 -H € F -H H 406
)
1049 -H Cl F H -H N
1050 -H € F -H H 0 369
/\/\S/\(\_j
1051 -H Il F H H CH,
Lo
, CH,
1052 H € F -H H _ 369
O
A~"8 CH,
1053 H € F H -H NH,
/\/\S/©/
1054 H € F H H CH, 386
N
7\
1055 H € F -H -H
/\/\S
NH2
1056 H < F -H -H
e~ 37
S7 g
1057 H L F -H -H

/\/\Sn 409
oCH; -




1043 -H-C -F -H-HNN387 S S CH3 1044 -H-C -F
-H-HN\ 369 JINI| /~S CH3 1045 -H -Cl -F -H -H 405
WE2M6H21219046 -H -Cl -F -H -H 422 S S 1047 - HPCTIP2066/309988
-H-HN _ N 433 /~~S N WD 2006/ 121218

PCT/ JP2006/ 309988 -224- Table 148 R4 R3 R5 ~R6 R2
RLON H Ex. No. RlL R2RER4 R5 R6 MS(M+l) 1048 -H
-Cl -F -H -H 406 G~1Q4949H -Cl -F -H-H S J,/ S 1050
-H-CO -F-H-HO369 1051 -H-O -F-H-HCHS\ O

CH3 1052 -H-C -F-H-H369/ Y SO CH3 1053 -H

-Cl -F-H-HNH 1054 -H-C -F-H-HCH3 386 5~~ S
1055 -H -Cl -F -H - H4NH2

R3 RS
R6
R2 r:l/
N
H
ExNo. R1 R2 R3 R4 R6 R6 ‘ MS(Vi+1)

1068 H << F H H /\/\S/\O\ “ T
cl
1059 H O F H -H /\/\S/\©/0H3 303

1060 H O F H H o~

1061 H € F H H g
o




1056 -H -Cl -F -H-H 371 s 1057 -H-C -F -H -H 409

\ | O CH3 WD 2006/121218 PCT/ JP2006/ 309988 - 225-
waawbe249 R4 R3 R5 | ----- R6 R2 / N Rl NN PEI/JIER06/309988
No. RL R2 R3 R4 R5 R6 M5(Mrl) 1058 -H -Cl -F -H -H
413 O 1059 -H -C -F -H_.H CH3 393 1060 -H-Cl -F
“H-HN 1061 -H-CO -F24%HQcCH3 05 W

2006/ 121218 PCT/ JP20861809¥88 -226- Table 150 R4
:xc2x?z RI NH Ex. No. Rl R RB R4 R5 R6 R7 RB RO
MS(Mr1) 1062 -H -H -CF3 -H-H -H-H-F -H 326 1063
-H-H-N(CH3)2 gH -H-H-H-F -H 301 1064 -H -OCH3 -H
-H-H-H-H-F {H 288 1065 -H -OC2H5 -H -H -H -H -H
-F -H 302 R RECH3 - MO~ HNH-RBH -H -F - H 304

1067 -H - CF3 H-H-H-HJ{F JH 360 1068 -H -H

-CH3 - H - Hs 2 >@ -C -H-H-H-H

-H-F -H : R9

R1 A
Q
H

Ex. No. R1 R2 R3 R4 R5 R6 R7 R8 R9 MSM+1)
1062 -H -H -CF; H H -H -H F -H 326
1083 -H H -N(CHa). -H H -H -H -F -H 301
1064 -H -OCH;  -H H H H H F H 288
1065 H  OCHs  H H H H H F H 302
1066 -H  SCH;  -H H H H H F H 304
1067 H  CFs -Cl H H H H F H 360
1068 -H -H -CH; -H H H H F -H 272
1069 € C H . H H -H H F H
1070 H H SCH; H H H H F H 304
1071 -H H CHCH), H H H H F -H 300
1072 -H -H -OC¢Hs H H -H -H F -H 350
1073 -H H -CoHs H H H H F H 286
1074 H  CF; F H -H -H -H F H 344
1075 F  CR H H H -H -H -F H
1076 €I H H H H H H -F -H 202
1077 -H -H -OCHjs H -H -H -H F -H 288
1078  CH; -CH; H H H H H F H 286
1079  CHs H H H H H H F H 286
1080 H -Cl -Cl -H H H H -F -H 326
1081 -H F -F H H -H -H-F -H 204
1082 -H -F -H F H H -H F -H 204
1083 -H H CF5 F H H H F H 344
1084  CF; -F H H H H H F H
1085 F H -CFs H H H H F H 344
1086 -H  -CFs H F H H -H -F H 344
1087 H  CFs -CH, H H H H F H 340
1088 -H -CF3 -OCHs -H -H H -H F H 356
1089 -H  -CHs NCHs), €H; -H H H F -H 329
1090 H  CHCHy), -H H H H H F H 300
1091 H F Br H H -H H F H
1002, H -F -H €l -H -H H F -H 310
1093 -H  -CHs -OCHs CHy H -H -H F H 316

1094 -H -CHs; -H CH; H -H H -F -H 286




1070 -H -H -SCH3 -H -H -H -H -F -H 304 1071 -H -H
“CH(CH3)2 -H -H -H-H-F -H 300 1072 -H -H -O06H5 - H
WO Bh0sHRI2k8 - F -H 350 1073 -H -H - C2H5 - H - H - HPCHIP206/369988

286 1074 -H -CF3 -F -H-H-H-H -F -H 344 1075 -F
-CF3 -H-H-H-H-H-F-H1076 -C -H-H-H-H-H-H

“F -H 292 1077-H-H-OCIZI%-“H-H-H-H-F-HZSS

1078 -CH3 -CH3 -H -H -H -H -H -F -H 286 1079 -C2H5 -H
~H-H-H-H-H-F-H 286 1080 -H-C -Cl -H-H-H-H
“F -H326 1081 -H ¥l 13% _H_-.H-H- -F -H 294 1082
“H-F-H-F-H-H-H-F-H294 1083 -H -H -CF3 -F -H

“H-H-F -H 344 1084 -CF3 -F -H-H -H-H -H -F -H
1085 -F -H -CF3® H -H -H -H -F -H 344 1086 -H -CF3 -H
“F-H-H - CF3 -CH3 -H -H -H -H
-F -H 340 10 “H-H-F -H 356

1089 -H - CH3 “H-F -H 329 1090 -H
- CH( CHB) 2 ReF “F - H[300R 1091 -H -F -Br -H
“H-H-H-F -H 3092, “H-F-HR& -H-H-H-F, -H 310
1093 -H -CH3 - “H-H-F -H 316 1094 -H

O
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1008 H 2¥6 -F -Cl H H H H F H 310
1097 H -F F H F H H F H
1098 F H -F ‘ -H H H -H F H
1009 H -F H H F H H F H 204
100 H F H H H -H H F H 276
1101 -H <l -CH, H H H H F H 306
102 H F -F F H H H F H 312
103 F -F H H H -H H F H 204
1104 -H -F -OCH, H -H H H F H 306
105  -H -CH, I H H H H F H 306
106 H H -CaHy H H H H F H 300
107  -H -ChHs H H H H H F H
1108  -H -OCH, -OCH;, H H -H H F H 318
1109  -H <Cl -H H H H H F H 29
1110  -H -CH, CH; H H -H H F H 286
111 -H -CH, -OCH;, H H -H H F H 302
1112 -H -CH, F CH; H -H H F H 304
1113 -H -H -Cl H H H H F H 202
114  -H H -H H H -H H F H 258
115  -H -H F H H -H H F H 276
16 H H H H H H F H 341
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1112 -H -CH3 RE -CH3 -H -H -H -F -H 304 1113 -H -H
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RA R3R5 |
WORB00RG2 B M+1) 1174 -H -C
-Cl -F -H-HO 332

> 1176 -H -C

-F -H -H CH3

N F 5 WO 2006/121218 PCT/ JP2006/ 309988

159 R4 R3 R5 |
R4 R5 R6 NVRzpakt151177 -H -H -F -Cl
(DVMSO- d6) 5ppm 1.55-1.75 (1 H, 2Hydrochl oride
2.8-2.95(1H, m, 3
4.19

1 H br),

.3, 7.3Hz) Rls,
3.5, 9.)2_g|§)'%%16. él (1 H dd,

m

2.1-2.25(1H, m,
3.5-3.65 (1 H m),

(3H, s),
6.60 (1
J =3

(1H, dd{J32.0, 9. OHz), 7. 22( 1H, dd, J=
(1 H d'NJ =1.5H ), 7.68
Ex. No. R1 R6 MS(M+1)
1169 S /NI 315
§TON? N
1170 N 339
H3C‘O L~
171 oo N | 353
7
172 A~ /NI
N N
1173 298

-234- Tabl e 158

R R/ N RLNN H Ex. No. R1 R2 R3 R4

344 NeCT/IP2506/369988

-F -H-H H3C0 O 340

-235 Tabl e

Re R2 F2R3RLI N H Ex. No. RL R2 R3
-H ~N 1H N

N- CH
3.0-3.25 (2H,
4.64(1H, tt,
H ddd, J =
.0, 6.3Hz),
9.1, 9.1 Hz),



(1H d J=9.04&), 839 ( 1 H s), 9.28 (1 H,
br), 9.39 (1 H, br). 1178 -H-H-F -Cl -H'H NW

w@ D@8y Sppm 1.6-1.75 (1 H, 2Hydrochl ori de PO¥F/@r806/309988
n,2.1-2.3(1H, n,2.8-3.0(1H, n), N 3.05-3.25 (2H, m,
3.5-3.65 (1 H m, 4.18
(3H,s), 4. 72(1H U J=7.3,77334,5.88 (1 H, br), 6.67 (1

H dd, J = 1.8,,% 948), 6.8-6.9(1H, n), 7.07(1 H, dd,
J =29, 6.4Hz ), 7.25-7.4 (2H, m), 7.73 (1 H, dd, J
= 0.3, 89Hz ), 8.42 (1 H, s), 9.43 (1 H, br), 9.56
(1 H br). 1179 -H-H -H -H -H ~N ' H- NVR ( DVBO- d6)
5ppm 1.6-1.8 (1R, 2Hydr ochloride N-CH3 m),
2.12. 25(1H;<m 2182.85(1H, M), 3.0-3.25 (2H, m,
3.5-3.65 (1 h 4. 0- 45(4Hn)4.70(1
Htt,Jd=7.3,7. 1};61;(2H , J=7.9Hz), 6. 80( 1H, dd, J=
7.3, 7.3HzRY, 2 H, dd J:2.0, 9.0Hz ),
7.1-7.25(2H, m, ¥, d, J=1.4Hz), 7.64(1 H d,
J=9. 0Hz), 8. 36( 1H, OclH br ), 9.47 (1 H, br
). 1180 H-H-H{?—( MR ( DMSO- d6) 5ppm1 6-1.8 (1
H, 2Hydrochl ori de N-HCHS , 2. 1 2.25 (1 H m,
2.8-3.0( 1 H m, N3.0-3 5( n, 3.5-3.65 (1H,
n), 4.15 (3H, s) 22(1 br) 4 73(1H,tt, J=7. 3,

Ex. H Bi_l,ég J= 7 ’2 — NIS(MH1)

7y 5 v‘j' 7‘3'22'?1#5) Eiaey 4(5H m, #ee (1,1 d 3=
89Hz)837 1Hs)IHbr) 9.42 (1 H,
br). 5 WD 2006/ 121218 #2006/ 309988 -236-

Phar nacol ogl cal test 1 Eval uation of inhibitory

M78cti vilt yClofT t et onpoynd_an  serof¥éhin (5- HT) ~ upt ake
into rat brain synapto le Wstar rats were
decapitated and the brarns™ 5 were renoved and the
frontal cortices were dissected. The separated

176r onttdl -€orlti clds Mer B;hgmogeni zed 30 20 vol umes as
wei ght of 0.32 M sucrosg+solution by a Potter-type
honogeni zer. The honog ngre was centrifuged at 10009

at 4C for 10 mnute pt he supernatant was then
—centrifuged. at




10 20000g at 4C for 20 m nutes. The pellet was
resuspended in incubation buffer (20 mM HEPES buffer
W@ pide/i218)§ contai ning 10 M gl ucose, 145 nV sPCi/irR006/309988
chloride, 4.5 nM potassiumchloride, 1.2 nM nmagnesium
chloride, and 1.5 nM cal cium chloride) and used as
crude synaptosone fracti o#s$>~15 The uptake reaction
m xture was suspended i maBlefi®m@®l vol unme of 200 |
contai ning pargyline (final concentration of 10 M
and sodi um ascorbate (final concentration of 0.2
mg/ M) in each well of 96-well-round- bottomplate. 20
Sol vent, unl abel ed 5-HT, and ®erial diluted test
conmpounds were added in @ | |gs and synapt osone
fraction of 1/10 volunme of final volune were
added. After a 10. mn prg bat i gweat 37C, the
upt ake was initiated by Rzhe ~addryion of
tritiumlabel ed 5-HT solutiong(fihal 25 concentration
of 8 nM at 37C. The uptake was¢Stopped after 10
mnutes by filtration under vac um/t hrough a 96-wel |
glass fiber filter plate. After washing the filter
with cold physiological saline and drying up,
M croscint-O (Perkin- Elnmer) was added, and renai ned

Ex ol TR RV yRSJ'R(St tre f;! t." R\,s ascd. +he —
77 getlerth Aed™hs™00% ¥ the naorSpe 3 8.a5-1.75 (1H, 2Hydrochloride
activity with un 8T, (£5aT &t
10 M was determned as 0% ( 17 T sTe4

concentrations were cal cul at gdn3%) Bagef & J34s 35

concentrations of the test Cm]’pﬁl)l,@@(ﬂ{ldd’tjhgb,l‘aﬂ@ls_gg

2006/ 121218 PCT/ JP2006/ 309988 1H; dd3l=2.0)b0Mkz )t X2y 1H, dd, J =

activities. Table 160 shows thk9dlds)ilalg 1H, dlbbl 812z],.668

Test Conpound 50% i nhi bi tt or y 1tlohde A0zt 8.39r 1H,EM0RS ( 1H,

Co Oﬁnﬂ’ of Exanple 5 1.6 Corfpo8a¥(bkbrExample 7 3.
1178 CopoinG

O .
ot EXanpl £49-0. 7 RYSE1:) ERpanh6-d.7a101Hy . @Hydrochloride
Conpound of ExarrpN.‘@"a 'gﬁ TRoMREHN By 1.2
Conpound of Exanpl e 11% 0.8 ( ( wftt. S Iﬂ‘)).lé’éss
0.6 Conpound of Exanple 145 (u8y) 667(1H,dd,J=19, 8.9Hr)
6.86.9(1H,m), 7.07 (1H, dd, J=2.9,
6.4Hz),7.257.4 (2H,m), 7.73 (1H, dd, J
=0.3,89Hz), 842 (1H, s ), 943 (1H, br),
9.56 (1H, br).
179 H H H H H N "H-NMR (DMSO-ds) 5ppm: 16-1.8 (1H,  2Hydrochloride
[T T n-cH,

m),2.1-2.25 (1H, m), 2.8-2.95 (1H, m),
30325 (2H,m), 35-365 ( 1H, m ), 4.0-
45(4H,m), 470 (1H, t J=7.3,7.3Hz ),
6.70 (2H, d, J =7.9Hz ), 6.80 (1H, dd, J =
7.3,7.3Hz),6.92 (1H, dd, J= 2.0, 9.0Hz),
7.47.25(2H, m), 7.55(1H, d, J = 1.4Hz ),
7.64(1H,d, J=9.0Hz), 8.36 (1H, s ), 9.30
1H, br), 9.47 (1H, br),
180 H -H -H -H -H = H-NMR (DMSO-dg) 5ppm: 1.6-1.8 (1H,  2Hydrochloride
/CCN—CH3 m),2.1-2.25(1H,m), 2.8-30 (1H, m),
N 3.0-325(2H,m), 35-365 ( 1H, m), 4.15
(3H,s),4.22 (1H, br), 473 (1H. t, J=7.3,
7.3Hz),6.60 ( 1H, dd, J = 1.8, 8.9Hz ), 6.91
(2H,d,J=76Hz),7.02 (1H, dd, J= 7.3
7.3Hz), 722 (1H,s), 7.25-7.4 (2H, m),
7.66 (1H, d, J=89Hz), 8.37 (1H, s ), 9.26
(1H, br), 9.42 ( 1H, br ),
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20
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35

Conpound of Exanple 149 1.2 Conpound of Exanple 151

0.8 Conpound of Exanple 154 0.8 Conpound of Exanple
WQe®6028218 Conpound of Exanple 278 2.2 ConpounklCDiP2006/309988

Exanple 306 1.4 Conpound of Exanple 894 2.6 Conpound

of Exanple 895 3.0 Conpoundrgg-Exanple 896 2.5

Conpound of Exanple 899 0.7 Conpound of Exanple 900

bharmgggg@@a@aqftggangle 901 0.7 Conpound of Exanpl e

903_1.2 Conpound of Exanple 912 1.0 Conpound of
igna ofy imdndaiiornf Fxhiniev91gfQ testugggE@und on

ot rExamphe (33919- 8,:Gampauad of Exgmple 934 1.8

rpoun
1.0 CbnpoMﬁdeoﬂWE%3W©léa967WBEE deappuhdtefl Ewahpthe brains

382:0.8n0 2008/ 421215 FCILIPPOORL 309988 o200 occeca e

Pharnaco 0ogl ca est 2 I on— o

é@pavat?doﬁrb@$ﬁlcmmﬂﬁﬂubanweﬂﬁwhmmmgﬁmwza@ {NEPO volumes as
. into rat_bra t%mm e\Nsarrﬂs

Hgagkgecgﬁ$taﬁ' 2 gpt %ﬁ%s Sg 8% erfed@angotter-type

hhmobepmaeanplTheradmdgmmmhajwéBHteﬁﬂﬂiﬁ&ﬁéﬂiat 1000g at 4°cC

re honopgenai zed in 20 vol unes as
?gpqugﬁfgﬁF Tose? Wg Eﬁﬁoﬁuﬁﬁrgaﬁépﬁeﬂﬁﬁyp%hen Cengrlfuqed at
hooogenazen.’ CThEnhQHDgﬁﬂ@&@é§@5 wentpef ugedyat 1890s8ended in
he supernatant was then

&EHPP?FbQEd%HFfTG éé@o@MgHEPEﬁcbﬂgﬁego (Rfindré$) ThRetaining 10

pel beticvwas, r esyspendedi L ch@%H?@E'O@ @uﬁﬁebo@%g q%bSChlorlde,
HEPES buf f er (pH 7.4)) contalnlng | ucose,
sBHi AgRsSIechbosican patds |émmMﬂQﬁ1QEum ¢ghPondie) and

Aeskun-6BL oL 48+ 8REMd- glgi um chl ori de) and
gggd gg crﬁ de égnggtosoﬁé ??gg%gon 15 The upt ake

reacti on nfieurehEiee susperiden | nikicnae wabuneusfer®®d in a
EHIEL G TR or ¥ 000 T oncRneF AR OR opdf gy ing  (Final

sodlun1ascor ate naW
concentration of 10 pM) and sodium ascorbate (final

concentration of 0.2 mg/ml) in each well of 96-well-round-
bottom-plate.

Solvent, unlabeled 5-HT, and serial diluted test
compounds were added in each well, and synaptosome fraction
of 1/10 volume of the final volume were added. After a 10.
min preincubation at 37°C, the uptake was initiated by the
addition of tritium-labeled 5-HT solution (final
concentration of 8 nM) at 37°C. The uptake was stopped
after 10 minutes by filtration under wvacuum through a 96-well
glass fiber filter plate. After washing the filter with cold
physiological saline and drying up, Microscint-O (Perkin-
Elmer) was added, and remained radicactivity on the filter
was measured.

The total uptake activity with only solvent was
determined as 100%, and the nonspecific uptake activity with
unlabeled 5-HT (final concentration of 10 pM) was determined
as 0%. The 50% inhibitory concentrations were calculated

based on the concentrations of the test compounds and their



ng/m ) in each well of 96-well-round-bottompl ate.
Sol vent, unl abeled NE, and serial diluted test 20

w@eovpoendes were added to each well, and synaptPGSDIR2006/309988

fraction of 1/10 volune of the final volune were
added. After 10 mnutes prei2agubati on at 37C, the
uptake was initiated by the addition of
timhtiibiradabelad N 196 .ut Tep1Ef 1688l sho@RCeRnkr alison +f
12 nM at 37C. The upt ake vvas st opped 25 after 10

m nutes by filtration under Tapd& O(hrough a 96-wel |
gl ass fiber f||ter pl ate After vvashl ng the filter

VR MR i o U A M 14 3?1? FeRREnsERELon
ms—#ea-s—u-r—ed—ﬁ@#h-e———

r H v 1 ! 1+
auaopggah Ilﬁlag iel T Tttt

t { X ol H okl s nni‘\ﬁnnf Ao
o T \w a1} y E=AYA] A\ A~ B EY VLA
Comgou % ¥f ﬁﬁfﬂﬁng | | . a

ac R B Bramnig 1ol od NE(final Odoncentration of 10

M |SRERURS 8 ByprRIg 495 004 The 500 Ps®hibitory
coffeErrupd it giremaier® cal cul at ¢d based on the

CO[HefibHuh & Lol GI ) (ir ne 1Test- ¢oImpouItgs and—ttret 35

i nhu bﬁuorv acthV|t|oes Tabl ef161 s loéws the results. WD
201@#\&02@@198 ER@EléFﬁ@%/ 309988 -238.sTable 161 Test

CO nnnnnnnnn ni-v-f\i-inh /h'\
U /70 T 11111 ultuly CUITOURTTU T X T

of déx%fumflé’flE"O’“ft‘}e(‘J‘é’lj‘rpound of Exarrp?é 7 0.4 Conpound

of |dexpiRd @£ 23akb18 1a60NMpOUNd T EXagipl € 22 2. 2
Co 44.0 4 (onpound of Fxanple 90 0.7

Colfsoraiad ¢f T=mmiplié®98 0. 3 ,orrpouh@ of Exarrpl e 114

0. Fod TP S oRanpt e 1601 mpourd—of—Exanpte
131 é& Conng%rr%d o? Exanpl e}154 0.2 Conpound of
Exmmcendas E@an]ple@@ﬂ'pound of Exan‘pd»e 223 0.2 Conpound

laW. NalilaY ﬂ Cadaaa [ - wv\
of HExan ez~ ..pou:".u =t e—244-0-5

Cofi55 °“5d SF EREABI26° 256 0. 1 | Conpolifid of Exanpl e 278
0. fonfRAP et ngaiic ¥aNpl € 289[0. I Lgnpound of EXanpre

30p—6-8
Compound of Example 306 1.4
Compound of Example 894 2.6
Compound of Example 895 3.0
Compound of Example 896 2.5
Compound of Example 899 0.7

Compound of Example 900

Compound of Example 901

Compound of Example 903 1.2
Compound of Example 912 1.0
Compound of Example 913 0.8
Compound of Example 917 0.7
Compound of Example 930 0.8
Compound of Example 934 1.8
Compound of Example 961 2.8
Compound of Example 963 1.0
Compound of Example 967 0.9

. |Compound of Example 989 0.6




10

15

20

25

30

35

Compound of Exanpl e 894
0.5 Conpound of Exanpl
wW@0®602R18 Conpound of Ex
Exanpl e 913 0.8 Conpou

0.3 Compound of Exanple 895

e 896 0.9 Conpound of Exanple
anpl e 903 0.7 ConmpouneiCDiP2006/309988
nd of Exanple 922 0.5 Conpound

of Exanple 930 1.0 Conpoundsafg_Exanple 951 0.5

Conpound of Exanple 961

8575 snd o B

0.7 Conpound of Exanple 963
e 967 0.1 Compound of Exanple
anpl e 990 0.8 Conpound of

abEe 1001 Gebt compound on

.%%8, naptosome

Eval uati onMafld nfii bthor yadct iwety dechedttatedpoumd ahe brains
dopanine (DA).into,rat. brain _synaptosone Ml e Wstar
SRR Mt (2 hnd ThioBbaRRbY et A dlea. e

avgharag: es1 1 ihafom o idi

seeet edomdbhenaepatat e 3SbriwbBumes as

wer.e . honogeni egzi n 20 volunes as weight of  0.32 M

Y5d@bde sOf ut Por?by % P

ot tereEypé &hi Z&¥ . Phe Fotter-type

Rl Mas Teenhbibegad tat wh@0Qhtati AgdPatlO 000 g at 4°C
m nutes, . and the supernatant was then centrifuged at
200004 minveedo PBF IdenisHRedataRt pers et hils centrifuged at

negusPendad 49t i feubad 'OnQLrhui%gf eyl G IMIAERES bW d &lbended in

(pH 7.4)) containing 1

mM gl ' ucose, ©~ 145 nM sodi um

cimcawoiade,ond B AT oftds SMUMEGH Sord et e 11, @HM - elgressitiaining 10
?@J 1 ’see}nq4]51 oQﬁlu‘ft{ als) 'Q:{é,deﬂ). %g:g;g%sgsﬁum chloride,

crude synaptosome Traction. e uptake r

M.t e vegnssswendedoir

nde, fndall Vol theceflc208 Ichloride) and

concentration of 0.2

i_ni ' i_nal trati f 10
SR 00,2 SRS Ll canca rat fon of 10 1

ng/ M) in ehwidkeofr&eedt -modxhdre botsoruplpaneed2@n final
Sol vent, unl abel ed DA, and serial diluyted test )

colfp Hﬂasq%e??é)antg]edC%t%Ja%hn%Pﬁafgaﬁa%yr{afﬁfleéorfﬁmcentratwn
fraetnonpvof sHA Oyl wires @fotber & i Nakn40ol bR W@ ation of 0.2

ad%g?ﬁlﬁ Egreéghnbgll o

Solvent, unl

compounds were added t

f 96-well-round-bottom-plate.
abeled NE, and serial diluted test

o each well, and synaptosome fraction

of 1/10 wvolume of the final volume were added. After 10

minutes preincubation

at 37°C, the uptake was initiated by

the addition of tritium-labeled NE solution (final

concentration of 12 nM) at 37°C. The uptake was stopped

after 10 minutes by filtration under vacuum through a 96-well

glass fiber filter pl

ate. After washing the filter with

coldphysiological saline and drying up, Microscint-0 (Perkin-

Elmer) was added, and

was measured.

remained radioactivity on the filter

The total uptake activity with only solvent was

determined as 100%, and the nonspecific uptake activity with

unlabeled NE (final concentration of 10 pM) was determined as

0%. The 50% inhibitory concentrations were calculated based

on the concentrations

inhibitory activities.

of the test: compounds and their
Table 161 shows the results.



prei ncubation at 37C, the u
addition of tritium | abel ed

ptake was initiated by the
DA solution (final

w@emwearist i on 25 of 2 nM at 37C. The upt ake REEJIP2006/309988

stopped after 10 m nutes
t hrough a 96-wel |
washing the filter with col
drying up, Mcroscint-0 (Pe
remai ned radi oactivity on t
The uptake activity with on

by filtration under vacuum
gl ass fibepzofilter

plate. After

d physiol ogical saline and
LiiR- 1Eghmer) was added and

he filter was 30 neasured.
|y solvent was determ ned

as| 1Upldy @Jﬁ%oﬁﬂ@ nonspeci Tl ~56%01§1K§31QGH \élolléferw_lrgelon (nM)
unjp-abel-ed HrRat—eoreentrat-or—e—30——wes
delSrRP S o8 £¥298° Fhe 50% | nhi bi Pofy
co[mepburat bormsawpl«e 7cal cul aj ed based 35 on the
co Lo LPTR.0b1d 138 (€St fonpougdg and therr VO
20&6&9—242—1—8—9@3%9200-6#3&9-96‘ 241
i nffiBPeEry a€ i erPle22 Tabl e] 162 sRoks the resul ts.
Tapdcapdind Iesixaﬁpr@aund 50% i nhi bbtory concentration
(n Compom E&ﬁﬂp‘l’?ﬁﬁ.u Tpound—of —Exanmpte
44 ,)?mgoun nrrnnklglcr?ﬁpn? yamnl el 46 QO J](‘nmnnunrl of
Exﬁ?ﬂpeu%OQ FG‘amP:b?rﬁéund of | ExanpPe3 90 4.8 Conpound
of @ﬁg&iﬁﬂdeoﬁlﬂzaaglé 11@onpou1d of Exanpl e 116 8. 9
Copm au 1549 uuup recof—Exeampte—266
3. j”'om ?)%fnﬁ% x:%'rirgl =) ?ﬂ ‘d(‘i npound of Exanple
26330@P§undCeﬁrR3@nEll%)fl3Exanpl P 270 8:2 Conpound of
Exmbgurygf?@agplngound JT Exarcfpfge 273 32.9
Cofpeuid carppi-e—2F5—34 Corpotte—ot |_Aa||p: 289
30| ® SEEFBP e 8D ¢ oha 24 - anrrpound of
Ex ganpbeurRD of 48abpl<@@pound pf Exandpke 300 9.6
Co Bglgmp[,f PiE @94 9.4 (,orrp@ugd o1 ExXanpl e &Y5
38 CorpotRd—af—mxaipl-e—O{2—30—2—Cerpourd—ef
o [BPE Gl o dgnete 111 0.5

Compound of Example 256 0.1

Compound of Example 278 0.3

Compound of Example 289 0.1

Compound of Example 306 0.8

Compound of Example 894 0.3

Compound of Example 895 0.5

Compound of Example 896 0.9

Compound of Example 900 0.6

Compound of Example 9503 0.7

Compound of Example 913 0.8

Compound of Example 922 0.5

Compound of Example 930 1.0

Compound of Example 951 0.5

Compound of Example 961 0.7

Compound of Example 963 0.8

Compound of Example 967 0.1

Compound of Example 989 0.3

Compound of Example 990 0.8

Compound of Example 1000 0.4

Compound of Example 1001 0.1

Compound of Example 1002 0.1
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Compound of Exanple 930 6.8 Conpound of Exanple 951
29.8 Conpound of Exanple 961 9.6 Conpound of Exanple

w@e®6471218 Conpound of Exanpl e 967 25.4 ConpoReIJr006/309988

Exanpl e 989 5.8 Conpound of Exanple 990 26.0
Conpound of Exanple 1001 16-44pConpound of Exanple
1002 32.9 5 Pharnmacol ogi cal Test 4 Forced-sw mm ng
ﬁ;gg&mggbq% 4+ SWi NFLRg kest was conducted based on the

met hod of Porsolt, R.D., et al. (Porsolt, R D., et
Evalupn) i ) ¢ ROVORR ov12test compound on

BeRavi 0ur abafeSnbL (bl BirSen ADK LyoRgreening Lest
327- 336 (MQI%) WL&hae.nmmhﬁwqxﬂl oecaPli¢attest endpotinel brains

arabi c/ ph 0 i ca
W@ © ne SO t| on rﬂ% \?\7f§§ a%éan %era J;i’lé’ %#%?st e&ga ggparated
ﬁalreat@Rvmrcee }qun@g/ermteﬂedbylﬁtl ed J‘amhlimdef’ﬂCas weilhtd of 0.32 M
hou after nistratio the njce

k dm
%‘?Eégar oppeodll‘i‘%:]todqa &nk acon?ﬁfcﬁeﬁg YP8 chtRREsnizer. The

heioyahaed wals ZertriZaGedhen, 10be @l e WeTe £8FCed minutes,
to swimfor 6 10 minutes. During the |ast _four mnutes

gPd; 'S eiPe Rt aHer V88 S n%eqwfrﬁ%%dmé% 20000 g at 4°c

ﬂaylng)mmﬁnﬁeaguredmﬁé Bel 1ekmmphd | ik ukb@®bed™Meh  incubation
anal_ysi s_and neasurenent of the |mmb|I|ty time was

BohdGEt 640uRMnHERESCANET eV PH AQ?) dysPafpipiogudf mM glucose,
DNAaBRe npf B@Hﬂﬁﬁskh%bldetd ). 51§M gpégé§s£&§tc fllgﬁrltd%St 1.2 mM

conpound treated ani mal  exhi bited reduction
PAFBBFL PNy Cchilpsidehepatiorle 5 tmM scal@em ¢hherifie) t st used as

O0ar 131345 Bet Spob0 300050 - 245 CLAING 1. A

pyrrol i di nBheorpoiaitk ofre@ariercal Fixiulra (dds Riwspended in a
%ﬁﬁ%?z (éaluﬂg H of 200 pul containing pargyline (final

concentration of 10 upM) and sodium ascorbate (final
concentration of 0.2 mg/ml) in each well of 96-well-round-
bottom-plate.

Solvent, unlabeled DA, and serial diluted test
compounds were added in each well, and synaptosome fraction
of 1/10 volume of the final volume were added. After 10-min
preincubation at 37°C, the uptake was initiated by the
addition of tritium labeled DA solution (final concentration
of 2 nM) at 37°C. The uptake was stopped after 10 minutes
by filtration under vacuum through a 96-well glass fiber
filter plate. After washing the filter with cold
physioclogical saline and drying up, Microscint-0 (Perkin-
Elmer) was added and remained radioactivity on the filter was
measured.

The uptake activity with only solvent was
determined as 100%, and the nonspecific uptake activity with
unlabeled DA (final concentration of 10 MM) was determined as
0%. The 50% inhibitory concentrations:were calculated based

on the concentrations of the test compounds and their



5 or a salt thereof, wherein R101 and 8102 are each
i ndependent|y one of the follow ng groups (1) to
w@ 3®p/12219 a phenyl group, 10 (2) a pyridyl grOUER20¢63309988
a benzot hienyl group, (4) an indolyl group, (5) a
2, 3-di hydro-1 Hindenyl groupp41(6) a naphthyl group,
15 (7) a benzofuryl group, (8) a quinolyl group, (9)
dnthbdzolyla @rieur.ies(.10YaB1py 160 ghByk %@uges(&’c
pyra2|nyl group, 20 (12) a benzothlazoly group,
a thieno[3,2-b]pyridyl grod@Ple 18P a thienyl group
(15) a cycloalkyl group (16) a tetrahydropyranyl

ClnlntSrabed L300 &

gr pa & py||U|y| Ot
2, Yl grﬁq ’id?'%m\P?uﬁd benzodi oxi ’1%1% ﬁgfﬁ*ﬂ?ﬁst“y( fojceptration (nM)
2,§39PﬁWEﬁe§éh%@Ph¥yl group, (20%.8 9H fl uorenyl
gr Méppour2 &y wkaRyiazal yI of oup, 807 ffgwfi12¥[)'1gaz' myl
L0 LA,
gr ) 1) et Hyr Dot —vVO—Zzooor—T e
ot n?é ple kﬁ544 (2l) a2 1R %%n[? 3-blpyri dyl
gr [Higgpoun ¥ F&aPthGeﬁé[S 2- H] pyri & @i nyl group, (26) a
t hj@apédh2oe]gxenprd Gonyl gf oup, 4(@7)1 a
1 IOV, 9 uy| gToup T 28)—ah
i s bt ?£§?%ﬁ1L¥¥; 3. duﬁvdrn 1_4-benzoxadi ny|
gréﬁﬁpmuf%ﬂfﬁéawakhgiﬁl|ny gr oup: 9(31) a quinazolinyl
gr @eppor82¢£ Exdple3 1841 et 1 ahydr ogug noI yI group, 10
i ? \04) T owet—
—(35 an_awnnn substituted
y 3

Compound of Example 268 6.5

Compound of Example 270 8.2

Compound of Example 272 30.0

Compound of Example 273 32.9

Compound of Example 278 34.7

Compound of Example 289 30.6

Compound of Example 294 24.0

Compound of Example 299 48.6

Compound of Example 300 9.6

Compound of Example 894 9.4

Compound of Example 895 38.0

Compound of Example 912 30.2

Compound of Example 913 6.5

Compound of Example 930 6.8

Compound of Example 951 29.8

Compound of Example 961 9.6

Compound of Example 963 47.1

Compound of Example 967 25.4

Compound of Example 989 5.8

Compound of Example 990 26.0

Compound of Example 1001 16.4

Compound of Example 1002 32.9

5 Pharmacological Test 4

Forced-swimming test

Forced-swimming test was conducted based on the

method of Porsolt, R.D., et al. (Porsolt, R.D., et al.,



substituted wth one or two | ower al kyl groups on the
am no group, 15 (36) a phenoxy |ower al kyl group,
w@ 200p/1z12p8/r i dyl oxy | ower al kyl group, (38) a POmEr2006/309988
al kynyl group, (39) a phenyl |ower al kenyl group,
(40) a 1, 3-benzodi oxol yl gregpz-20 (41) a
2, 3-di hydro-1, 4- benzodi oxonyl group, (42) a

Behadilbydna- ldésﬂa)@ilzodlnomm@yl 297 9EDnar§43)
group,. (44) a 1, dghydroqw|%§%ﬁnlng test for

r d
grgéé, él)'sa ts-2, %Pﬁht et %yd.P&aéf@@mqeﬁmrw gP80p, pPR5327-336

((aey7a b@ﬁﬁo&am@uyklggeggn (47) a benzoi sot hi azol yl
group, (48% an |ndazonI group, (49) a
benzoi ni daZBPy| t§F6upCOMPSTRdanvesi darsbpndgdoupn 3@ 5% g

um

5ibia 3 h h r I rou
ggwilaﬁéf%sdggg @Eé@ isge{/l?il}gé; "sgg\lblvie:?ggﬁk v?}xlr()y % ‘%%%ri orally
Pasbeyed| Bﬂemaé?k FRgnaap, de:)flded by Clea Japan Inc., 5
tet rahydeepy amy!, lo@ﬁ% o@gdg enyﬁdfng\?%.ﬁatr%tg%rn,dy’lche mice

| ower al kyl group,

WEkexfrenbsei timted 4 oil\elnkabbyﬂtagndmg MO 26006wd2d21Baintained
PCThH3P20064309988 .- 24

al koxy?ggbgﬁy? bé?é?uteg |8%éF5aWﬁ§? JoFGsd #egpvdm for 6

@h@%?$slomerD@rkngydﬂKbohabtsuhﬁhjtmiﬁdtégmﬁffakk¥| test, the

9 h 0X substltuted | oner al kyl grou
PR &R e Ao TouRrESI RGF GrRoupo (B39 Beasired (i.e.,
mmmﬁwwlr@ékyl gmokp, ah82ysds and measurement of the
%%%gqu bstituted | ower al kyl group optionally
Ured rlw?m{“leh ¥Ae geARSUSShersankyl r SGRESh t ME-20  AQ
MMWr@im,né;@e(&ﬁ)Mélclﬁ@@@E @ékerhwc? oup, (64) a

nDrphollnyIcarbonyI | ower roup, a benzoyl
| oner al kyi™ gi6dis £66§F-a bh%nyQQ$ﬁ(3qqmmgunﬂ kykeated animal

grioupited 68w td! !
(68{1) aecycl odal k%l%wl%m%% \Aﬁ igirr%(f)%p 191'2%5 fore :Lt is clear

Hes GBI | 1 gyreolifective as an antldepressant
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(70) a pyrimdinylthio | ower alkyl group, (71) a
furylthio | ower al kyl group, (72) a thienylthio | ower

wa@bkdgh2gioup, 20 (73) a 1, 3, 4-thiadiazol ylt hi oPCDIREA006/309988

al kyl group, (74) a benzim dazolylthio | ower alkyl
group, (75) a benzthiazolylbhiza | ower al kyl group,
(76) a tetrazolylthio |ower al kyl group, (77) a
benzoxazol yl thio | ower al kyl ~gxeu 25 (78) a
thiazolylthio | ower al kyl group, ?79) an
i m dazol ylt.hiroplyawer ialiky cpmpopnd 8F) Gemeral Formula (1)
am no-substituted | ower al kylthio | ower al kyl group
optionally substituted with one or two | ower alkyl
groups on thei@am no group, 30 (81) a
phenyl-substlluted | ower al kylthio | ower alkyl group,
(82) a furyl-quigtd tuted | ower al kylthio |ower alkyl
group, ( a pyridyl-substituted | ower alkylthio
| ower al kyyl group, (84) a hydroxy-substituted | ower
al kyl thio wer al kyl group, (85) a
phenoxy-suliktituted | ower al kylthio | ower al kyl group,
35 and WO 2006/ 121218 PCT/ JP2006/ 309988 -246 (86) a
| ower al koxycar bonyl -substituted | ower al kylthio |ower
alrkyl sgneupheadreach of the groups (1) to (32), (37),
(39) to %OQQ (64hﬁzto (79), (81) to (83) and (85) may
oKk B subst | eaeht sndepecdentiyommehef the
%@hhgwlﬁ% @%o%bstQ1§1t%7)8Qﬂ- the cycloal kyl, aromatic
or heterocyclic ring: (1- 1) hal ogen at ons, (1 2) | ower
dlRy et Bhenglogpouppt i onal |y substi tut ed with one or
he ah 10 (1-3) | ower al kyl groups
g%t.on?&?qgg éflt fted with one or nore hal ogen
dBome, behzdrhliiewsrl glrlooxy groups optionally »
stit d Mﬁth one or nore hal ogen atons, (1-5)
3ﬂ?r%hg#%§p,yi5 Ef 87 | ower al koxycar bonyl groups,
57k anBHdlgydmpslﬂptmd@aWUyg&@b@gltuted with one or
roups, (1-8) Iower alkyl sulfonyl

y
éﬁguﬁs?ap%fgg 8§§H8 rgroup, 20 (1-10) carboxy group,
7) a benzofuryl group,

8) a gquinolyl group,

a thiazolyl group,

a pyrimidinyl group,

a pyrazinyl group,

a benzothiazolyl group,

a thieno[3,2-b]lpyridyl group,
thienyl group,
cycloalkyl group,

)

)

)

)

) a

) a

) a tetrahydropyranyl group,

) a pyrrolyl group,

) a 2,4-dihydro-1, 3-benzodioxinyl group,
) a 2,3-dihydrobenzofuryl group,
) a 9H-fluorenyl group, -
) a pyrazolyl group,

) a pyridazinyl group,

)

an indolinyl group,
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(1-11) hydroxy group, (1-12) thienyl groups, (1-13)
oxazol yl groups, (1-14) naphthyl groups, 25 (1-15)

whewsoyi219r oup, (1-16) phenoxy groups opti onal PET/JP2006/309988

substituted with one to three hal ogen atons on the
phenyl ring, (1-17) phenyl. lowar al koxy groups,

(1-18) | ower al kanoyl groups, 30 (1-19) phenyl groups
QQMIOQaHHﬁéﬂg¥§I§qgﬁg, theyRhgnyl  ring with one to

five substituents selecte fron1the group conS|st|ng

o(f2 Shalfo g sarcdife 2 bt iat ikssay lgranp®, cyano group,
| | 1-20
l@wsr alkangy 39;%3%‘3}8@1%1&%@ iglrg;(%p,groups ( )

phenyl | ower a K cyano | ower
dﬁﬁylagﬂ@UWQTéleZﬂDB#&QmZ&BnﬁﬁﬂvJﬁﬁﬁ@ﬁ/309988 - 247
2).. 5.t r turated het er ocycl i c group-
sub?t%?htegxéﬂﬁﬁﬂgﬁ1 gro s, the heterocyclic group
d@ﬁ@a@nﬁn@ﬂmlmydrdﬁﬂeﬂ%hauﬂdxadﬂnu}(ynbuy,tmo
R% roatons s ec ed fromthe group consisting of
i ogeﬁ{ 5% 9| fur, (1-23) thiazolyl
gBayps thm@&ﬁﬂxwyaubﬁiﬁﬁyted with one or two | ower
I I groyps, gn the thiazole r|n (1-24) im dazolyl
3?? % %5 &G Y SR UAIR ﬁHﬁﬁ%“optionally
S(BBSt lat léty%do\éﬂm{@/l 1Q>w@&eaqn<ytl o%gﬁr al kyl groups on

t he am no grou 1-26) pyrrolldlnyl | oner al koxy
gréups, 1°@fr2?ﬂhy %é?oﬁfweér I @roze),

ol 0@|nk)§!m9%'bh Ryl AP ’
T

éﬂébﬁﬁ)ltblﬁ@ﬁywtlﬁ OHEO B, tWPll%)eroﬁdkg’rlolgpfou(p:B-m the amino

§6g?nnyl group, 20 (1-35) 5 to 7-nmenbered saturated
Reterdcyclic groups containing one or two heteroatons
ééﬁécﬁe@hﬁn@wwtﬁ@wgmoaékydogsb@p ng of nitrogen,

e If , C|IC group optionally
Qé%g gsﬁggﬁﬁglo % %%Q% one ?b tﬁfeg substituents
SéBécﬁedoﬁemnaﬂkgngﬂogmoupns|stlng of oxo group;

39) a phenyl lower alkenyl group,
1,3-benzodioxolyl group,

a
a 2,3-dihydro-1,4-benzodioxinyl group,

v}

3,4-dihydro-1, 5-benzodioxepinyl group,

a dihydropyridyl group,

a 1,2-dihydroquinolyl group,

a 1,2,3,4-tetrahydroisoquinolyl group,

a benzoxazolyl group,

a benzoisothiazolyl group,

an indazolyl group,

a benzoimidazolyl group,

an imidazolyl group,

a 1,2,3,4-tetrahydronaphthyl lower alkyl group,
an imidazo[l,2-alpyridyl lower alkyl group,
a thiazolyl lower alkyl group,

a tetrahydropyranyl lower alkyl group,

a piperidyl lower alkyl group,

Y U1 b W N PO W o W N R

a diphenyl lower alkoxy-substituted lower alkyl group,
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25 'l ower al kyl groups; |ower al kanoyl groups; phenyl
| ower al kyl groups; phenyl groups optionally

wGa stz ed on the phenyl ring with one to tPCE&2006/309988

menbers selected fromthe group consisting of hal ogen
atons and | ower al koxy groupsazsand pyridyl groups, 30
(1-36) oxido group and (1-37) |ower al koxido groups,

W5tk EhQOR%QVbﬁ@o&@%5r8%9§la%%b@¥Q%d@éﬁ'THWer alkyl group,

S|nultaneous y unsSubstituted phenyl

m’iﬁﬁ oki ®heaydorpoead aéﬁ@@e@@rréﬂonfydnmbét(lx)ut@rd Wower alkyl
é ?121218 PCT/ JP2006/ 309988 -248 a salt thereof
ccording to daim1, wherein 8101 is (1) a phenyl
dbBlpa hI¥praxyeszdshiismyledglower 28XKv4) gaoumdol yl

: h | B : 6
gg Etﬁy&%gFguﬁl%P%y é%%%%igghyql grgg%oup(S)(a) °
qaﬂmobybaqb@ag lb@e@l%ﬂk@lb@mrm@hlazonI group, (18) a

, dlhydr 3-ben i,0Xi, N r ou
363) Py G ORI GRSy GRORe. (S0P T AU Giray ot Lonally
guBYR1 tut23) warh el ionykwdr Qumer B3 Ky28)grups on the
i soqui nol.yl group, (29) a 2, 3-dihydro-1, 4- benzoxadi nyl
GREEAMOYI3E O¥Pqui noxal i nyl group, (31) a quinazolinyl
qe8YPa Q%%kraalk%m%l4g&%b@ahydf0qu'n0|y| group, 20
a 1, 3-benzodi oxol 'yl group

p. 6é)J dPhPereIe AN RASHOsY] n;}pwgrro@&kyl( PR

?(’6%')d'ah%‘é%‘%o%/*lsi%%%%og'lmp'(g‘}ﬂupgr oup, (44) a
hydr oqudi nol yl group,
162) 3 a4 phenyaidooilovgy mallgnl growy, 25 (46) a

oxa e w oi azol yl group,
?E@ )én%l%% g’rl%qé’r 33%’)653 a?%n ) gsf%ré‘ﬁjioi m dazol yl
gesupa ayd leadfkydfthilei dloweay aidyd @raupe aromatic or
Q%%?r%p%gﬂf%ylthio lower alkyl group,

~J
o

a pyrimidinylthio lower alkyl group,
a furylthio lower alkyl group,
a thienylthio lower alkyl group,

o

1,3,4-thiadiazolylthio lower alkyl group,

v}

benzimidazolylthio lower alkyl group,
benzthiazolylthio lower alkyl group,
tetrazolylthio lower alkyl group,
benzoxazolylthio lower alkyl group,

O YW

thiazolylthio lower alkyl group,

an imidazolylthio lower alkyl group,

[ 0 T B I B B N N |
O W O N oy O b Ww N

an amino-substituted lower alkylthio lower alkyl group
optionally substituted with one or two lower alkyl groups on
the amino group,

a phenyl-substituted lower alkylthio lower alkyl group,
a furyl-substituted lower alkylthio lower alkyl group,

a pyridyl-substituted lower alkylthio lower alkyl group,
a hydroxy-substituted lower alkylthio lower alkyl group,
a phenoxy-substituted lower alkylthio lower alkyl group,



10

15

20

25

30

35

30 ring one to three substituents selected fromthe
groups (1-1) to (1-37) as defined in daim1l. 3. A

w@os0ki2dd ne conmpound of General Fornula (1) oPCT/aEadd/309988

thereof according to Claim2, wherein WO 2006/121218
PCT/ JP2006/ 309988 -249- R10%4ics (1) a phenyl group or
(3) a benzothienyl group, and each of which may have
qBehhe At i Kx ReIRNClddp s 1B g of
si% i tuents selecggg'froﬁyihe gr oup congﬁg%?ﬁjgy%%hlo Lower
¥; Hel%6%en atoms and (1-3) lower alkyl groups
%M@%Mbﬁ%@l&h@ hhe@n t halnge
e e amisund 0 Gedvar 19 g 456

4. yrrolldlne co oun
F?) 89 rld8é s&ot (BRer eafl d@édrdﬁ@ghaweddmeﬂd} more

§Pgﬁgh@uég%s Seﬁﬁ%@&?& rgpgﬁggyfgg %@h@'pérlﬁlg¥h¢qY37 on

hgupyclealkya, ppramatyk grobptelbéyca itchirdmy: group,

8),a oLyl group, (59) a hydroxy-substituted
ng%r gFEgggﬁrgﬁgm%( 20 (60) a | ower al koxy | ower

éﬂk?b @pwap a&hgleamb gkotipbe gpoupsall), c2bstiited with one
% &0814) (48) may have on the aronmatic or
eterocy ?lnﬁ 8W3 to three substituents sel ected

ﬂleﬁ»thewgroamky¢lgibups 6pt3dhalay gﬁﬁbﬂﬁ@ukgdchﬁhg‘one or
1. ol i di ne conpound of General Fornula

more h?ﬁ?? B %8@F'accord|ng to Gaim4, wherein R101

Ks @) mowbal apkery! gepaEs, h )
hen %ﬁg?g%rou s%bgtlt%teaﬁag?ﬂﬁggg %g gggﬁeggg &1@8 one or
|

ﬂﬁe Pk? Om§r oup, R102 is (1) a phenyl group,
(2-3) anpyrbdylogpoup, 35 (9) a thiazolyl group,

(1-6) lower alkoxycarbonyl groups,

(1-7) amino groups optionally substituted with one or two
lower alkyl groups,

8) lower alkylsulfonyl groups,

9) cyano group,

1-10) carboxy group,
1-11) hydroxy group,
thienyl groups,

(1

(1

( )

( )

(1 12)

(1-13) oxazolyl groups,
( )

( )

( )

1-14) naphthyl groups,
1-15) benzoyl group,
1-16) phenoxy groups optionally substituted with one to

three halogen atoms on fhe phenyl ring,

(1-17) phenyl lower alkoxy groups,

(1-18) lower alkanoyl groups,

(1-19) phenyl groups optionally substituted on the phenyl

ring with one to five substituents selected from the group
consisting of halogen atoms, lower alkoxy groups, cyano group,
lower alkanoyl groups and lower alkyl groups,

(1-20) phenyl lower alkyl groups,

(1-21) cyano lower alkyl groups,
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WO 2006/ 121218 PCT/JP2006/ 309988 -250- (10) a
pyrimdinyl group, (11) a pyrazinyl group, (14) a

wao bioenyi21gr oup, (48) an indazolyl group, 5 (5B)T/aP2006/309988

hydr oxy-substituted | ower al kyl group or (60) a |ower
al koxy | ower al kyl group, andgeach of the groups
(,(2), (9, (10, (11), (14) and (48) may have on

t/he-gnRo i-C ~0 C oA _
AP oS e e Forr s o s eaeal e Shope
Eubs) i thidledgem ldtomys, gdups,| dher hekgkogyolps group

' I, substit i e _Qr I | Qgen .at.ons,
R g Y g e ey g s B e BB o= boms
ok lEetedalf rear mbhlea girdupocons isdling e exdft raceor, dioxyden and
d ﬁin15 selected fromthe group consisting of :
Fﬁ-gPFdrophenyl)phenyl-(S)-pyrrolidin-3-y|an1ne,
«%~QBgoF?ﬁbQ@ygnp@$?wﬁs(SFtﬁ§$bmﬂyﬂﬁmﬁfﬁﬁﬁ?ﬁﬁa%wiﬁﬂ)one or
,4-di fl uor en enyl - - pyrrolidin-3-ylam ne,
e Lo o AT e s b T 1A,
«ar?4d!ﬁbg@bganguybkoh@stluor0phenyl)-(8)-pyrrolidin-3
- am ne, , , .
dé¥gﬁpo@84@9fﬂ@&@épﬁéﬁyﬂ)969P£6&K¥%9%Qﬁ%¥¥¥)ﬂuﬁﬁﬁﬁﬂ%FQ$ with

BhB€or 2%0 lower alkyl groups on the amino group,.
4-1(S)-(4-fl uoro- 3-net hyl phényl ) pyrrolidin-3-ylam noj -
BenZéni Pyvitkelidinyl lower alkoxy groups,

hS763- £ luqr yl)- -pyrrolidin-3-yl am ne,
?%-chﬁoﬁé?%??ﬁgg?ogﬁgﬁ PY-(S)-pyrrolidin-3-ylthiazol - 2
{lyP8m eeycldalkylcarbonyl groups,

- Hlyo -(S).- rolidin-3-ylthiazol -2-yl am ne,
%§,E?Zi%%@§?§§Ee% |?F%é§?pyrro|idin-3-y|thiazo|-2-y|am
i(de30) pyridyl groups, o
gifég?i%ﬁkgﬁogggﬂ%glpyrln1d|n-5-yl-(S)-pyrroI|d|n-3-yl
(3-chl) opbedylichavopenyl,) pyrazi n-2-yl - (S)-pyrrolidin-3
- ylﬁnine, 35
(37CRI 0PEC4SFPYEBY ophenyl ) - ( 5- chl or opyri di n-2-yl ) - (9)
\D-2206/ch2bd®8 yRCHIBZ006/ 309988 - 251-
pyrraolidin-3-ylam ne, _
dgféﬁppﬁoi@-ﬁr@@ﬂ@ﬁﬁ@ﬁyPFEVF?&ﬁﬁ~ﬁﬁFﬁIPSWﬁé&Fr&ﬁq%%is
co¥k@87hABg one or two heteroatoms selected from the group
consisting of nitrogen, oxygen and sulfur, the heterocyclic

group optionally being substituted with one to three

substituents selected from the group consisting of oxo group;

‘lower alkyl groups; lower alkanoyl groups; phenyl lower alkyl

groups; phenyl groups optionally substituted on the phenyl
ring with one to three members selected from the group
consisting of halogen atoms and lower alkoxy groups; and
pyridyl groups,

(1-36) oxido group and

(1-37) lower alkoxido groups,

with the proviso that R and R'®? are not simultaneously
unsubstituted phenyl.

*

2. A pyrrolidine compound of General Formula (1) or
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(3-chl oro-4-fluorophenyl)pyridin-3-yl-(S)-pyrrolidin-3
- 5 ylam ne,

W@ 3oeht2io- 4- f | uor ophenyl ) - (6-f1 uor opyri di n- 3-pCh/IK28)6/309988

pyrrolidin-3-ylam ne,
(3, 4-di chl orophenyl ) pyridi n-Bsgl - (S)-pyrrolidin-3-ylam
i ne,

%3 §g£°fﬁeée££ugee@9§ﬂﬁb)t&5%19YﬁrQIIwheraiﬁlthIOphen-
Rg)chboro 4- quorophenyI) (5-fluoropyridin-3-yl)-(S)-

?%[fgu%géﬂ§§n%%ﬁ phenyl)-(5-f|uoropyridin-s-yl)-(S)-
0yF r ol behnoBhykawilngrous,

22l (- {Zaghl org:4up) uorophenyl ) pyrrol i din- 3-yl aminol e
151 (8) 2( 3-abhgdee4iftindephénygkppye r ol i di n- 3-yl ani noj -

- WEth¥|-§£ an-2- ol ,
%élcﬂlﬂ BRELY L U8F8BReny! ) - (2- met hoxyet hyl ) - (S) - pyrrol |
e b%%aHEnglzgr?rp' henyl ) i di n-3-yl ]-
chl or o- uor ophenyl ) pyrroli di n-3-yl am no
é?&pénQHEHGiY group,
Q@29héob@néoﬁhwﬁﬁambﬁnﬁkbubs net hoxypropyl ) - (S)-pyrro
di n- 3-
6éSéhPo?044d#hM6F@pHeﬁyPFHFQdﬁéﬁﬁyVllQ;PH@azol 5-yl)-(
$19) 23 E{BLQHh9H90§eME@$hB§l grou
benzo b] t hi ophen-6-yl -(9S) pyrrolldln 3-yl thi ophen- 3- yl
éﬁphea 9§n§luorenyl group,
ol.h] S) pyrrolidin-3-ylthiophen-3-yl
g%@i o %gh§99§§1 %hﬁ éutical conposition conprising
a28pyanohsdqnenoén@ogm@u9t General Formula (1) or a

a r g [ a active
ﬁgg ealeh n8 94¥e; ﬁé?n&%gﬁg%%ggb%l §€§3Féb|e carrier.
3508. aquinphyﬂ&nQQCgandpor t herapeutic agent for WO

égg /121218 PCT/, JP2006/ 309988 -252 di sorders caused
eBudBdREQrHOCYanSCE8 on of serot onin,

' mgaepbn@pnr Bhne- @retd@pgrmjmquimrxgﬂi girogpas an active

redlent a pyrrolldlni ngound of General Fornmula
3 Jof &r35BPPZOREPEH Yac86PdPng to Caim1. 5 9. A

&4@@hxl@CBLalﬁﬁa&@thheb@ﬁ@@uu@xa@@atgr@@@grdlng to
aim8, wherein the disorder is selected from the
dr8lpac8ndirSihngrer Iy peerersioFerdaye SSOMR anxi ety

ggﬁzggeﬁ§Q_Bgﬂ&drgaighgq%qabkgu§tress syndrone; acute

(45) a 1,2,3,4-tetrahydroisoquinolyl group,

(46) a benzoxazolyl group,

(47) a benzoisothiazolyl group,

(48) an indazélyl group Or

(49) a benzoimidazolyl group,

and each of which may have on the aromatic or heterocyclic
ring one to three substituents selected from the groups (1-1)

to (1-37) as defined in Claim 1.

3. A pyrrolidine compound of General Formula (1) or

a -salt thereof according to Claim 2, wherein



10

15

20

25

30

35

10 syndrone; avoi dant personality disorders; body
dysnorphic disorder; precocious ejacul ation; eating

waele®eneieis; obesity; chem cal dependenci es t opP@i/grriaad/309988

cocai ne, heroin, phenobarbital, nicotine and

benzodi azepi nes; cluster headache; m graine; pain

di sorder; Al zheiner's disease; 15 obsessive-conpul sive
di'8brgers; panic disorders; nenory disorders;

Par ki nson' s _di sease; endocrine disorders; vascul ar
sids i RiEebdel9%0UPat%4ki a; gastrointestinal tract

d(iﬁorad%e?izomg'lv%rwr ome of schi zophreni a;

prenmenstrual syndrore; Vibronyalgia syndrone; stress

2 rid e iedfe WGy &atve R vED a3y ridyoraomatic or heterocyclic
Wi Qg 'tgi'ac'ﬂ'x%i ke SRLOMRN A t;?%Pt :

atltﬁ'ti on fici te hyper act | vrl?ctsy |l:eoér er %ﬁﬁe group
clarenist ingarcdx yidmal) Wediageaniatomshraord o f-at)i gumyer alkyl

P E y AAPSE SR AL P G e i fagen avoms.

Claim8, wherein the disorder is selected from the
group consj stjng of ;. .depressions selected fr he
gr oup COﬂSliI'St]% @rﬁ(ﬂrﬁﬂe © %%W%%%‘?o%f (%frb%pg{néomula (1) or
@G salderchdiigpd alccdrdiisey dey ;claixed, Ithepisode;
dyst hym ¢ di sorders; rapid cycler; atypica
pr i on; seasonal affective disorders; postpartum
dqprQ§§ﬂﬁymyyﬁg&aﬁggepression; recurrent brief
depressive _disorder; intractable depression/chronic
éﬁrébﬁﬁﬁ%d¥$NQQQ§p'depression; al cohol -i nduced nood
iogordemsazg1xad @it y & 35 depressive disorders;
géﬁressions Lﬁﬁhced é§ various physical WO 2006/121218
F&P) I P2 G0B 30998y L 3t sor ders sel ected fromthe
Qr1AYpP CORSISHING YroGshing' s disease,
hypot hyroi di sm™ hyper par at hyr oi di sm syndr one,
Addli)san'td igingdageouwmrenor rhea and | actati on syndrone,
Parki nson’ [ S zhei mer's di sease,
%%8 3 QE%ﬁ @?ﬁ; g @ka’

|ntbacere r di abetes, chronic fatigue

Sy emi yaind xyarsoerss; it utdeprlessirom 1dfy It keravdpddire- aged;

seni.l e depressi.on; depressi of children and
é%@pegcg 'S 3&%?5 sigﬁqrhﬁggég'6Vx“¥ﬁterferons;
depl essihonfi ntec et dupsadjiystmnt di)sorden);, and), (14) and
g%ébetles electedt%ron1the %%oug ﬁon5|st|n%,of )

et P2A0NRHRAUCRITBG 28PB_EAENPTdPEERIRFYSAdCamtPgt fne to
tMGHEEE & uRis t itSlheRAlRY cttlRr trothnf oM thePOUR-1) to (1-37)
consj sting of head trauma, brain infection and inner
éérqgﬁ%ﬂﬁﬁ.lﬁlpleég-éﬁ a pyrrolidine conpound of
General 15 Formula (1) or a salt thereof according to

any one of O ains ,
5. A pyrrolidine compound of General Formula (1) or

a salt thereof according to Claim 4, wherein

R0 g
a monohalophenyl group, a dihalophenyl group or a phenyl
group substituted with one halogen atom and one lower alkyl
group,

R102 ;g

(1) a phenyl group,

(2) a pyridyl group, .

(9) a thiazolyl group,
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15

1 to 6 as a drug. 12. Use of a pyrrolidine conpound of
Ceneral Fornmula (1) or a salt thereof according to

wapgenz1iof Clains 20 1 to 6 as a serotonin rECUPIRKkEs/309988

20

25

30

35

i nhi bitor and/or a norepi nephrine reuptake inhibitor
and/ or a dopam ne reuptake -pghi-bitor. 13. A nethod
for treating or preventing 25 disorders caused by

redyced ReYratdiaRaniyesign of serotonin,

nor epi nephrine or dopam ne, conprising admnistering a
pyr oldi ByFe zdedog¥@us, General Fornula (1) or a salt

t,haneaqf di 0 any one of Clains 1 to 6 to
o 2 ARG any

man or an A process for producing a
dyBn oleindilmelagodpydudougf, General Formula (1): WD

3308/ 123 eH SGTIRRAA0 300, 230 0L JE R £ (1) N

hereof, erein are
deéi) ned labw@re alkox@ diowmek, atllkgylprooeess conpri sing 5

1), subjecting a conpou of neral Foryul a_(.2) i QS

R 550 O 0 OB W01 Zrd 002 Gl ac o rend ) and
ghgye in Caiml, and R112 is an am no-protecting

OuB L0 20 BTt en £eaction Lo A9 PR W or tuo

substituents selected from the group consisting of (1-1)
halogen atoms, (1-3) lower alkyl groups optionally
substituted with one or more halogen atoms, and (1-9) cyano

group.

6. A pyrrolidine compound of General Formula (1) or
a salt thereof according to Claim 5 selected from the group
consisting of
(4-chlorophenyl)phenyl-(S)-pyrrolidin-3-ylamine,
(4-fluorophenyl)phenyl-(S)-pyrrolidin-3-ylamine,
(3,4-difluorophenyl)phenyl-(S)-pyrrolidin-3-ylamine,
bis-(4-fluorophenyl)-(S)-pyrrolidin-3-ylamine,
(3,4-difluorophenyl) - (4-fluorophenyl) - (S)-pyrrolidin-3-
ylamine,
(3-chloro-4-fluorophenyl)-(S)-pyrrolidin-3-yl-p-tolylamine,
4-[(S)—-(4~fluoro~3~-methylphenyl)pyrrolidin-3-ylamino] -
benzonitrile,
bis-(3-fluorophenyl)~-(S)-pyrrolidin-3-ylamine,
(3-chloro-4-fluorophenyl)-(S)-pyrrolidin-3-ylthiazol-2-
ylamine,
(4-fluorophenyl) - (S)-pyrrolidin-3-ylthiazol-2-ylamine,
(3,4-dichlorophenyl)~(8) -pyrrolidin-3-ylthiazol-2-ylamine,
(3,4-dichlorophenyl)pyrimidin-5-yl-(S)-pyrrolidin-3-ylamine,
(3~chloro-4-fluorophenyl)pyrazin-2-yl—-(S)-pyrrolidin-3-
ylamine, r

(3-chloro-4-fluorophenyl) - (5-chloropyridin-2-yl1) - (S) -
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pyrrolidin-3-ylamine,
(3-chloro-4-fluorophenyl)pyridin-2-yl-(S)-pyrrolidin-3-
ylamine,
(3-chloro-4-fluorophenyl)pyridin-3-yl-(S)-pyrrolidin-3-
ylamine,
(3-chloro-4-fluorophenyl) - (6-fluoropyridin-3-yl)-(S) -
pyrrolidin-3-ylamine,
(3,4—dichlqrophenyl)pyridin—B—yl—(S)—pyrrolidin—S—ylamine,
(3-chloro-4-fluorophenyl) - (S)-pyrrolidin-3-ylthiophen-3-
ylamine,
(3-chloro-4-fluorophenyl) - (5-fluoropyridin-3-yl)-(S) -
pyrrolidin-3-ylamine,
(4-fluoro-3-methylphenyl) - (5-fluoropyridin-3-yl)-(S) -
pyrrolidin-3-ylamine,
2-[(8)~-(3-chloro-4-fluorophenyl)pyrrolidin-3-ylamino]ethanol,
1-[(S)-(3-chloro-4-fluorophenyl)pyrrolidin-3-ylamino]-2-
methyl-propan-2-ol,
(3-chloro-4-fluorophenyl) - (2-methoxyethyl) - (S) -pyrrolidin-3-
ylamine, '
3-[(8)-(3-chloro-4-fluorophenyl)pyrrolidin-3-ylamino] -propan-
1-01,
(3-chloro-4-fluorophenyl) - (3-methoxypropyl) - (S) -pyrrolidin-3-
ylamine,
(3-chloro-4-fluorophenyl) - (l-methyl-1H-indazol-5-yl)-(S) -
pyrrolidin-3-ylamine,
benzo[b]thiophen-6-yl-(S)-pyrrolidin-3-ylthiophen-3~ylamine,
and

benzo[b]thiophen-5-yl-(S8)-pyrrolidin-3-ylthiophen-3-ylamine.

7. A pharmaceutical composition comprising a
pyrrolidine compound of General Formula (1) or a salt thereof
according to Claim 1 as an active ingredient and a
pharmaceutically acceptable carrier.

+

8. A prophylactic and/or therapeutic agent for
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disorders caused by reduced neurotransmission of serotonin,
norepinephrine or dopamine, comprising as an active
ingredient a pyrrolidine compound of General Formula (1) or a

salt thereof according to Claim 1.

9. A  prophylactic and/or therapeutic agent
according to Claim 8, wherein the disorder is selected from
the group consisting of hypertension; depression; anxiety
disorders; fear; posttraumatic stress syndrome; acute stress
syndrome; avoidant personality disorders; body dysmorphic
disorder; precocious ejaculation; eating disorders; obesity;
chemical dependencies to alcohol, cocaine, heroin,
phenobarbital, nicotine and benzodiazepines; cluster
headache; migraine; pain disorder; Alzheimer's disease;
obsessive-compulsive disorders; panic disorders; memory
disorders; Parkinson's disease; endocrine disorders; vascular
spasm; cerebellar ataxia; gastrointestinal tract disorders;
negative syndrome of schizophrenia; premenstrual syndrome;
fibromyalgia syndrome; stress incontinence; Tourette's
syndrome; trichotillomania; kleptomania; male impotence;
attention deficit hyperactivity disorder (ADHD); chronic
paroxysmal hemicrania; chronic fatigue; cataplexy; sleep

apnea syndrome and headache.

10. A prophylactic and/or therapeutic agent
according to Claim 8, wherein the disorder is selected from
the group consisting of:
depressions selected from the group consisting of major
depression; bipolar 1 disorder; bipolar 2 disorder; mixed
episode; dysthymic disorders; rapid cycler; atypical
depression; seasonal affective disorders; postpartum
depression; minor depression; recurrent brief depressive
disorder; intractable depression/chronic depression; double
depression; alcohol-induced mood disorders; mixed anxiety &

depressive disorders; depressions induced by various physical



10

15

20

25

30

WO 2006/121218 PCT/JP2006/309988

-253~

disorders selected from the group consisting of Cushing’s
disease, hypothyroidism, hyperparathyroidism syndrome,
Addison’s disease, amenorrhea and lactation syndrome,
Parkinson's disease, Alzheimer’s disease, intracerebral
bleeding, diabetes, chronic fatigue syndrome and cancers;,
depression of the middle-aged; senile depression; depression
of children and adolescents; depression induced by
interferons; depression induced by adjustment disorder; and

anxieties selected from the group consisting of anxiety
induced by adjustment disorder and anxiety induced by
neuropathy selected from the group consisting of head trauma,

brain infection and inner ear injury.

11. Use of a pyrrolidine compound of General
Formula (1) or a salt thereof according to any one of Claims

1 to 6 as a drug.

12. Use of a pyrrolidine compound of General
Formula (1) or a salt thereof according to any one of Claims
1l to 6 as a serotonin reuptake inhibitor and/or a
norepinephrine reuptake inhibitor and/or a dopamine reuptake

inhibitor.

13. A method for treating or preventing
disorders caused by reduced neurotransmission of serotonin,
norepinephrine or dopamine, comprising administering a
pyrrolidine compound of General Formula (1) or a salt thereof

according to any one of Claims 1 to 6 to human or animal.

1l4. A process for producing a pyrrolidine compound

of General Formula (1):
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RloL
1!I__Rloz
L ; (1)
N
H
or a salt thereof, wherein R'® and R' are defined above in
Claim 1,
the process comprising
5 (1) subjecting a compound of General Formula (2)
gloL
I!I_Rloz
[ ; (2)
|
Rl
wherein R'™ and R'® are as defined above in Claim 1, and R

is an amino-protecting group to an elimination reaction to

10 remove the amino protecting group.



