- 1 N, N-SUBSTI TUTED 3- AM NOPYRROLI DI NE COMPOUNDS USEFL AS MONOAM NES
REUPTAKE | NHI Bl TORS 5 TECHNI CAL FI ELD The present invention relates to a
pyrrolidine conmpound. BACKGROUND OF THE | NVENTI ON Three types of

nonoam nes, known as serotonin, 10 norepi nephrine and dopam ne, act as
neurotransmtters in organisns. Therefore, pharnaceuticals having a
nonoam ne reuptake inhibitory effect are,widely used as therapeutic
phar maceuticals for diseases of the central and peri heral nervous
systens. 15 Maryr %TW%%%%?%@UW@&@%W%@HI%Nga?@ PePNPPeHPFERg AS
depression sel ectively i nhiMONOAMINES IREIPTAKE ANHETMORE N r eupt ake.
Exanpl es of such pharnaceuticals include impramne (a first-generation
anti depressant), maprotiline (a se - ne [ Qn anti depressant),

sel ectrve serotoni n-uptake 20 inhi£§£§§£g§heﬁig£§fluoxetine ( SSRI

thi rd-generation dfé depeessanisyensepnt valatandtor anpyepphéghnine
reupt ake ddupdiirddrs such as venl af axine (SNRI, fourth-generation

anti depressants), and the Ii qé @U§§q5 ofhEN&ﬁﬁéwTIgﬁnshoselshlnyakun

(Japanese Journal of dinica—25-Psychophartacorogy), 2000, 3: 311-318).
However, it takes AT sk VRS cof VIBRRLT b e?he%%owﬁhé?nﬁﬁéﬂFPEéPs to

exhibi@ tmmnegﬂnaphnmne(andfdmp&mznmt dair tdermoregt tdesel pharsateut i cal s
fail to ey rfls?&gf'cl'kf‘é}_tefﬁée }%fﬂh@&%ﬁc§ﬂs@ﬁvﬂé’%‘§%§n§éﬁiﬁé' ng from

depreSS|on S Phi ol ni ean nacol o 2001,
375 31 QJ e e sl e T RATRGR Y 2001
provi de aqua@@ Inepatiadarehad g verlerat herdpeek iehepakbt rum
35 than kmewvaad idgpessants, and being capable of exhibiting sufficient

therapeutic effect %ﬁ# &£ SO tp{ﬁﬂ ﬁ%&;\&/{‘éé & toTQ§t8r§§§n{;zéngﬁﬁors

carried out extensive esearc et ove object and
a pyrroli cﬂer?éfe@&r%hr?& Eehtigth tfd“r?ﬁﬁ%lr(%? lbje‘F%mP%a%elb%t%Je%l to

produce suchipaakE deﬁx&@hmra@&euth qamprapartatdals hel pdesenipraweamnt i on
has {a first-generation antidepressant}, maprotiline (a second-

generation antidepressant), selective serctonin-uptake

20 inhibitors such as fluoxetine {(S3RI, third-generation
antidepressants), serotonin and/or norepinephrine reuptake
inhibitors such as venlafaxine (SNRI, fourth-generation
antidepressants), and the like (see Sadanori Miura,
Rinshoseishinyakuri (Japanese Journal of Clinical

25 Psychopharmacology), 2000, 3: 311-318).

However, it takes at least three weeks for these
pharmaceuticals toc exhibit their therapeutic effects and
furthermore, these pharmaceuticals fail to exhibit sufficient
effects in about 30% of patients suffering from depression (see

30 Phil Skolnick, European Journal of Pharmacology, 2001, 375: 31~
407} .
DISCLOSURE QOF THE INVENTION
An object of the invention is to provide a

pharmaceutical preparation having a wider therapeutic spectrum
35 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 and found that a pyrrolidine compound
represented by formula (1) below can be used to produce such a
40 desired pharmaceutical preparation. The present invention has




-2- been acconplished based on this finding. The present invention provides
a pyrrolidine conpound,'a conposition conprising said conpound, an agent
conpri si ng said conpound a use of said ¢dmpound, a nmethod 5 for treating a

di sorder, a% roce or rod C|n salg %1 ound, as descrived in Itens
1 to 14 bel BRER IFEHHF 3 9r ?ﬁ? @&ﬁp th " General Fornula (1) 8101

NRot c (1) NH Iheoprassalt lhwrﬁqfonj roMiRled) 1 pyddr-andifidX are each
i ndependently one of the follow ng groups (1) to (86): (1) a phenyl group,
15 (2) a pyFPERPUBFoup, CPBPOALEERROFRTERYF 1§g0ga1d CRYPRM NN d Gy RIGOGUp,
(5) a 2,3 %&gwsm' adeRykof ?QFHd, g%é Béz‘p%mﬁ' B BBndZO al E,)et?l
benzofuryl group g a quinolyl gfoup, (9) a thiazofyl gfoup f@) a
pyrlnldBnyIf@wobpeatémg)aadpyﬁadenylagdoappr25e§$2ﬁoa benduchingz slayld group,

13 th t.hi 15 | oal kyl
ér oajp?1 (llfi)en(grLl 2 Ir“g]hsd{%ga/y%sa%ﬁq}% olulé,lfg%@s (iT? gﬁ%gr ro%ﬁ (gréug, C)(/(iB;)aa d

2, 4- di hydro- 1, 3- benzgdemaxi.ngl pgroshiding cohBouid 2oB8-Génkydl obenaetar )
group, (20) a 9Hfluorenyl group, (21) a pyrazolyl group,
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10
or a salt thereof, _
wherein R'™' and R' are each independently cne of the following
groups (1) to (86):' '
(1} a phenyl group,
15 (2} a pyridyl group,
(3) a benzothienyl group,
(4) an indolyl group,
(5) a 2,3-dihydro-1H-indenyl group,
(6) a naphthyl group,
20 (7) a benzofuryl group,
(8) a quinolyl group,
(9} a thiazolyl group,

(10) a pyrimidinyl group,
(11} a pyrazinyl group,
25 (12) a benzothiazolyl group,
(13} a thieno([3,2-blpyridyl group,
(14) a thienyl group,
{15) a cycloalkyl group,
(16) a tetrahydropyranyl group,
30 (17) a pyrrolyl group,
(18) a 2,4~dihydroe-1, 3-benzodioxinyl group,




(22) a pyridazinyl group, 5 (23) an indolinyl group, (24) a

thi eno[ 2, 3-b] pyridyl group, (25) a thieno[3,2-d]pyrimdinyl group, (26) a
thi eno[ 3, 2-e] pyri m dinyl group, (27) a 1H pyrazol o[ 3, 4-b] pyri dyl group,

10 (28) an isoquinolyl group, (29) a 2,-3-di hydro- 1, 4- benzoxadi nyl group,
(30) a qU|noxaI|nyI rou 31) a quinazolinyl group, (32) a

1, 2, 3, 4- téﬂﬁéh?d?oﬁ"5H6F§Pb995@6H3’15TPBB) a cycloal kyl 1ower alkyl group,

(34) a |°W@b agkgﬁlf%dbﬂé%gg ?ﬁ#gy group, (35) an am no-substituted | ower
st

al kyl group optiona ‘ed with one or two | ower alkyl groups on

t he am no {(gddup, py(é%@lyi ghewoxy | ower al kyl group, 20 (37) a pyridyl oxy

| ower al ky, rou | ower al kynyl group, (39) a phenyl |ower al kenyl
group, 43?9 ﬁ%?%é%%b&?o?ﬁ?@ﬁ .group, (41) a

2,3-di®ydme30 énbﬁﬂﬂﬂdm@XIgr@ﬁpgroup, 25 (42) a

3, 4-di hydr 5- benzodloxe r.ou (43) a dihydropyridyl group, (44) a
1, 2-di hydr(gélu ActAenGgupT gl@é %11930@94 t et r ahydr oi soqui nol yl group,

(46) a ber%29)<aéoljsli/1erﬂf{@u9rd§[%1§ﬁnmjlﬁ yhe f&hpsot hi azol yl group, (48) an
|ndazolylzgrou 20|n1dazo group, (50) an im dazolyl group,

(51) a 1,28 4Bt%ﬁkﬁﬂ9¢§ﬁanﬁkﬁﬁﬁﬂmldﬂéﬁérg%QWGW group, 35 (52) an

|n1dazo[1 ] by (53) a thiazolyl |ower alkyl
group, %72 ?é??gﬁ&ﬁfgggriﬁgFﬁ#ﬁgg gl%?#gﬁroup, (55) a piperidyl |ower

alkyll®rOM@8) aif S@oquidphenydoupewer al koxy-substituted | ower al kyl group,
et R SR ARy oo (50 e
a guinoxalinyl group,
(31) a gquinazolinyl group,
(32} a 1,2,3,4-tetrahydrogquinolyl group,
15 (33} a cycloalkyl lower alkyl group,

(34) a lower alkylthio lower alkyl group,

(35) an amino-substituted lower alkyl group optionally

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

36) a phenoxy lower alkyl group,

(
20 (37) a pyridyloxy lower alkyl group,
(38) a lower alkynyl group,
(32} a phenyl lower alkenyl group,
(40) a 1,3-benzodioxolyl group,
(41) a 2,3-dihydro-1,4-benzodioxinyl group,
25 (42) a 3,4-dihydro-1, 5-benzodioxepinyl group,
(43) a dihydropyridyl group,
(44) a 1,2-dihydroquinclyl group,
(45) a 1,2,3,4-tetrahydroisoquinolyl group,
(46) a benzoxazolyl group,
30 (47) a benzoisothiazolyl group,
(48) an indazolyl group,
{49) a benzoimidazolyl group,
(50) an imidazolyl group, :
(51) a 1,2,3,4-tetrahydronaphthyl lower alkyl group,
35 (52) an imidazo[l,2-a]lpyridyl lower alkyl group,




(59) a hydroxy-substituted | ower al kyl group, (60) a |ower al koxy | ower

al kyl group, (61) a carboxy |ower alkyl group, 10 (62) a

car banoyl -substituted | ower al kyl group_gptionally substituted with one or
two | ower al kyl groups on the carbanmoyl group, _ 1 (63) a |ower alkenyl
group, (64?536) rgortmabbmyic%mmmwgfo@ﬁkyl group, 15 (65) a benzoyl

| ower al kyl" group, (66) a phenylthio lower al kyl group, (67) a
naphthyltfﬁﬁﬂ)l@w@ﬁtaﬁkyﬁrgPrﬂﬁﬁyl lespraatkyt ciad@-t hi o 1 ower al kyl group,
(69) a pyr igy h a 70) a pyrimdinylthio | ower alkyl
group, %f E’g%?%lg%ll%é\}yeérr a 5’? afgu . (72) a thienylthio |ower alKkyl
.group, (73056& &, aiphehyhdl@zem ysllﬂcbxg—smnai’dqd lgweupalkyVhraup,

benzi nid lthio | | k 25 (7 benzth lthio l
o kyt B ou ™ erepvity Lk SRR et e 1B p LRy ARB, 0 | "
benzoxazol pgghyhiaophenel bt aan@upcarbaﬁylesdﬂytatawat bbwet cafma{ylak;kashp,

group, (79) an |n1dazol ylthio | ower alkyl group 30 (80) an

ani no- substd% ukeBYHERBEY %‘Flk'i}:l]tth’it@ | SRERT KL GFSUB- optional |y substit uted
Wi th one ofgohywg hewer & kyky AR Ryl Ngrouyli No group, (81) a - |
phenyl - substltuted | ower alkylthio Iomer aIkyI group, (82) a
furyl - substélueedaroory kdvwan BRkyll gveural kyl group, 35 (83) a

pyrid subst, i I a

v o8y S0 PUPEEP SR GO Ik UK ot E0UR o)

phenoxy- suhdsittitittedd | witgr cdekpirt hvo laowesr adlkinll ggoopp, crarthe @&pbamoybwer
al koxycar baon I-substltuted | oner al kylthio |ower alkyl group, 5 and each
~of the gr&PEPe1) to (32), (37), (39) to (56), (64) to (79), (81) to (83)
and (85) n@g)havecoeae arkemyslegzobsfituents selected fromthe follow ng
(1-1) to (%ﬁ§7£ on tﬁgﬁ{ﬂg&_oa kXyl laromatlc or hgéerocycllc ring: (1-1)

hal ogen at mOrp car ower alkyl gro

15 (65) a benzoyl lower alkyl group,
{(66) a phenylthio lower alkyl group,
(67) a naphthylthio lower alkyl group,
{68) a cycloalkylthio lower alkyl group,
{69) a pyridylthio lower alkyl group,

20 (70) a pyrimidinylthio léwer alkyl group,
(71) a furylthio lower alkyl group,
(72) a thienylthio lower alkyl group,
(73) a 1,3,4-thiadiazolylthio lower alkyl group,
(74) a benzimidazolylthio lower alkyl group,

25 {(75) a benzthiazolylthio lower alkyl group,
(76} a tetrazolylthio lower alkyl group,
(77) a benzoxazolylthio lower alkyl group,
(78) a thiazolylthio lower alkyl group,

(79) an imidazolylthio lower alkyl group,

30 (80) an amino-substituted lower alkylthic lower alkyl group
optionally substituted with one or two lower alkyl groups on the
amino group, '

(81) a phenyl-substituted lower alkylthio lower alkyl group,
{82) a furyl-substituted lower alkylthio lower alkyl group,
35 (83) a pyridyl-substituted lower alkylthic lower alkyl group,




10 (1-2) lower alkylthio groups optionally substituted with one or nore
hal ogen atons, (1-3) |ower alkyl groups optionally substituted with one or
nore hal ogen atons, (1-4) |ower al koxy groups optionally substituted with
one or nore 15 hal ogen atons, (1-5) nitgo group, (1-6) |ower

al koxycar bonyl groups, (1-7) am no groups optionally substituted with one

or two | owan) al hyﬁr@EpmstZQutéd-ﬁﬂweer‘é@kﬁﬁ&lkﬂd Selveenylker apep, (1-9)
cyano group, (1-10) carboxy group (1-111 i/dr.OX){L group, (1-12) thienyl
groups, | (853 @1PASYORLSHPSHECEEeRipOVer: 21y L iHshileyRT g bips grope, 187)d

benzoyl gr , a(1a h&;ig, [ St i ne to
three hal (gﬁznaati%&n? oE[r)iL th é%ﬁgﬁﬁ&pﬁuﬁgﬂ%“@%%ﬁﬁ;é Qphgfr{]ﬁﬂﬁ%ﬁ&g]‘gkoxy
groups, @1ky8)grewer al kanoyl groups, (1-19) phenyl groups optionally
substi f ut o] e |..L] i to,f4,ve SLit ts ected from
t he gréoupgggnglaéltqi %gh%{yﬁgfjgggndgt g%?a?%mggial’kééé?gé%u@ ’CJE% Ef? oup,

| ower j 339 kédby|tagr@3psanid{§owernyahkyd @greovpsmorsd-suidsta@iepbenyl | owner
al kyl grou 1-2 cyano_.l r, al kyl _groups, -22). 5 to 7- ered

sat ur at edSEZFgﬁ%%y%‘%?%ytg‘Poaﬁfﬁ%q t((ét"ég t%uqslf‘éﬁil Oﬁriblﬁﬁ)s‘?yciﬁg‘igg%er ocyclic
group conhabithBic Ok tHee2oBeEBI®O®EG:C ring one or two heteroatons sel ected

fromthe g(roug consisting of nitrogen, oxygen and sul fur, (1-23) thiazolyl
groups opttitohal P LeqmsEtPliFed with one or two |ower alkyl groups on the

thiazgj e rmngl) {dnM)a1iif 6828 YorPsOuBE o 161 =ABl+ 8 NQ LAWR! oAk kyl  groups
optionally substituted with one or two |ower alkyl groups on the am no
group, (1m9B% R3keusn @tepe. | ower al koxy groups,

{(1-3) lower alkyl groups opticnally substituted with one or more
halogen atoms,
{1-4) lower alkoxy groups optionally substituted with one or more
15 halcgen atoms,
{1-5) nitro group,
(1-6) lower alkoxycarbonyl groups,
(1-7) amino groups optionally substituted with one or twe lower
" alkyl groups,
20 (1-8) lower alkylsulfonyl groups,
(1-9) cyano group,
(1-10) carboxy group,
(1~-11) hydroxy group,
_ (1-12) thienyl groups,
25 (1-13) oxazolyl groups,
(1-14) naphthyl groups,
{1~-15) benzoyl group,
(1-16) phenoxy groups coptiocnally substituted with one to three
halogen atoms on the phenyl ring,
30 (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

35 alkanoyl groups and lower alkyl groups,




(1-27) isoxazolyl groups, (1-28) cycloal kyl carbonyl groups, 15 (1-29)
napht hyl oxy groups, (1-30) pyridyl groups, (1-31) furyl groups, (1-32)
phenyl thio group, (1-33) oxo group, 20_%;—34) car banoyl group, (1-35) 5 to
7- menbered saturated heterocyclic groups containing one or two heteroatons

sel ected f{@g%bh h%Bg#plgggfyihhg?ﬁg%gggitrogen, oxygen and sul fur, the

het er ocycl odgp opti ona Stituted with one to three
substi t uents-Zel estae foasr25lityie ggoapp, consi sting of oxo group; |ower

| kyl ] | k | ; | | al kyl .. .bhenyl
G oups opli- 7l Py “euRSTEROLERE G R BT B cHETe TG Mt FEORE FEoHtgbed
menbers sedaGHE1f (eBUHRE SROURCEERSE .ﬂira;g é;;zbuﬁab@g@@i@immme | ower

al koxy groups; and pyridyl groups, 30 (1- oxi do_group and (1-37) | ower
al koxi o dgref@FecY@iliR LRHBYpPRR o tWRabetavtons Redschprd AP sFhfuIGESHRBOUS] y

unsubsti t . O S m p j1CH conmpound of Cenera
For mul a (%O%- %Qgg)ﬁaoga %g?%%%ﬁof&gg%r%éﬂgé%l?%em 1, wherein 8101 is (1)

a phenyl gflei@3) tBlaachghzothimnyptyonaply Bty tasednddtl| ong up EWe5) a
2 S Sl AL BB () g o, (1) 2 benaoruy”
2, 4- di hydr @~R.43- bendadodyl nytoupsoup,  (19) a 2, 3-di hydrobenzof uryl group,
(2 o (1o o aning’ 28Rer 4530 BRolPS %D nad19" Bunst elE An one
or two lower alkyl groups on the amino group,
(1-26) pyrrolidinyl lower alkoxy groups,
(1-27) isoxazolyl groups,
(1-28) cycloalkylcarbonyl groups,
15 (1-29) naphthyloxy groups,
(1-30) pyridyl groups,
(1-31) furyl groups,
" (1-32) phenylthio group,
{1-33) oxo group,
20 {1-34) carbamoyl group,
(1-35) 5 to 7-membered saturated heterocyclic groups containing
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
25 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,
30 {1-36) oxido group and
(1-37) lower alkoxido groups,
with the proviso that R'™ and R'® are not simultaneously

unsubstituted phenyl.

35 Item 2. A pyrrolidine compound of General Formula (1)




(29) a 2, 3-di hydro-1, 4- benzoxadi nyl group, (30) a quinoxalinyl group, (31)
a qui nazolinyl group, (32) a 1,2, 3,4-tetrahydroqui nolyl group, 20 (40) a
1, 3- benzodi oxol yl group, (41) a 2, 3-dihydro-1, 4-benzodi oxi nyl group, (42)
a 3, 4-di hydro-1, 5- benzodi oxepi nyl group,7-(44) a 1, 2-di hydroqui nolyl group,
(45) a 1, 2, 3,4-tetrahydroi soqui nolyl group, 25 (46) a benzoxazolyl group,
(47) a benaoissekhtazbhbydo=edprditd 8o arnemndazwheteigr oup or (49) a
benzoi m dazg/ yl group, I and each of which may have on the aromatic or

het erocyclH ¢ riShg 30 one to three substituents selected fromthe groups
(1-1) to (&) 37pnagyfelidigd in Item1. Item3. A pyrrolidine conpound of
CGeneral Forrmula (1) or a'salt thereof according to Item2, wherein -8-
R101 is (1)3)aaphenyethrenyd orowd) a benzot hi enyl group, and each of which
may haye t i heterocyclic ring 5 one to three substituents
select%d 3@3n?ﬁhgﬁg$%%%%%%ﬁgfsting of (1-1) hal ogen atonms and (1-3) | ower
al kyl groups epfj dndihydresiHsinderiydd gwiotrth, one to three hal ogen atons. Item
4. A pyrro%idine cq&gﬁﬁnd of General Fornula (1) 10 or a salt thereof
accordi ng o Pt BFPENh& 8 R 8102 is (1) a phenyl group, (2) a pyridyl
group, (9Qr)aat béazefytyiggebpp, 15 (10) a pyrimdinyl group, (11) a
pyrazinyl group (14) a thienyl group, (48) an indazolyl group, (59) a
hydroxy-sd%ét?tﬁ?%EP BWSECHPKky| group or 20 (60) a |ower al koxy | ower

al kyl 1 groynp)apdoesdifazohgr gups (1), (2), (9), (10), (11), (14) and (48)
(18) a 2,4-dihydro-1, 3-benzodioxinyl group,
(19) a 2,3~dihydrobenzofuryl group,
{20) a 9H-fluorenyl group,
(23) an indolinyl group,
15 (28) an isoquinolyl group,

(29) a 2,3~dihydro-1, 4-benzoxadinyl group,
(30) a quinoxalinyl group,
(31) a gquinazolinyl group,
(32) a 1,2,3,4~tetrahydf6§uinolyl group,
20 (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-tetrahydroisogquinolyl group,
25 (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
30 one to three substituents selected from the groups (1-1) to {1-

37) as defined in Item 1,

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

or a salt thereof according to Item 2, wherein




may have on the aromatic or heterocyclic ring one to three substituents

selected fromthe groups (1-1) to (1-37) as defined in Item1l. 25 Itemb5.

A pyrrolidine conpound of General Fornmula,(1) or a salt thereof according

to Item4, wherein 8101 is a nnnohalophen | group, a dihal ophenyl group or

a phenyl Bnup 30 substituted with one hal ogen atom and one | ower al kyl
81

group, (1) a phenyl group, . (2) a pyridyl group, (9) a thiazolyl
group, 35 «1Q)aapmamjlﬁgﬁdmﬁ ogroup, -9- (11) a pyrazinyl group, (14) a

t hi enyl grogg éé%%ﬁ;ﬂ in group, (59) a hydroxy-substituted | ower
al kyl ~group3br@ FO Pkoxy | ower’ al kyl group, and each of the

groups (1)anf2ach Vs m(rﬁ@;h mbFlhavé I tedatdfati ek U‘I%\t%r%&%rbmfc aFQfEpt i ¢

or heterocyclic ring one or two substituents selected from roup

consi sti ngo®Be ta-thramissgsiituenhs, sqlecypd shep @%ﬁrog%@r@@saﬁﬂrtﬁmfl y

substitute qh e up Item
6. A pyrroflg%ne cQﬁboungbmgnébne?%QgFgPﬁ%?ng%ﬁg& 5%) ¥§8

accor di ng sobstEmiEdelicht edef tonthiae @laéapencairISR$t| ng of ; 15

(4-chl orophenyl ) phenyl - (S) - pyrrolidin-3-yl am ne,
(4-fluorophenyl) phenyl -(S)-pyrrolidin-3-ylam ne,

(3, 4- difluorophenylﬁnhﬁmyL ASbyxnﬂmmdlhdiDeﬁpqunﬂﬁdmeseneral Formula (1)

bi s- (4 f | uor opheny yrr In m ne, ,

(3528 it 1 (BF Ghrmdi JErrer e oHe 1ol SRoby e ofeEina- y1 ani ne, 20
(3- chloro 81 ygr ophenyl ) - (S) - pyrrolldln 3-yl -p-tolyl am ne,
(S)-(4-1]luoro-3-net hyl phenyl ) pyrrolidin-3-ylam no]- benzonitrile,

[s (3- f | ubkbphdAY-Y SFBPr r ol i di n- 3- yl ani ne,

[
3-chloro-fofl %ﬁgﬁhﬁﬂyb}bﬁ§ pyrrolidin-3-ylthiazol-2-ylamne, 25
4-f| uorop enyI (S)-pyrrolidin-3-ylthiazol -2-yl am ne,

(2) a thlazolyl group,

4-
~ bi
(
(
15 (10) a pyrimidinyl group,
(11) a pyrazinyl group
(14) a thienyl group,
(48) an indazolyl group,
{59) a hydroxy-substituted lower alkyl group or
20 (60) a lower alkoxy lower alkyl group,
and each of the groups (1), (2), (9), (10), (11), (14) and (48)
may have on the aromatic or heterocyclic ring one to three
substituents selected f£rom the groups (1-1} to (1-37) as defined
in Item 1.
25
Item 5. A pyrrolidine compound of General Formula (1)
or a salt thereof according to Item 4, wherein
R s
a monchalophenyl group, a dihalophenyl group or a phenyl group

30 substituted with one halogen atom and one lower alkyl group,
R*%? is
(1) a phenyl group,
(2) a pyridyl group,
(9) a thiazolyl group,

- 35 (10} a pyrimidinyl group,




(3, 4-di chl orophenyl)-(S)-pyrrolidin-3-ylthiazol -2-yl am ne,

(3, 4-di chl orophenyl ) pyrimdin-5-yl-(S)-pyrrolidin-3-ylam ne,

(3-chl oro-4-fluorophenyl)pyrazin-2-yl-(S)-pyrrolidin-3-ylam ne,

(3-chl oro-4-fl uorophenyl)-(5-chl oropyridin-2-yl)-(S)-pyrrolidin- 30
3-ylamine, (3-chloro-4-fluorophenyl)pyridin-2-yl-(S)-pyrrolidin-3-ylam ne,

(3-chl oro-(41f| dopppheimyh) pyoug n- 3-yl - (S) - pyrrolidin-3-ylam ne,
(3-chl oro-4-fluorophenyl)-(6-fluoropyridin-3-yl)-(S)-pyrrolidin- 3-ylam ne,
35 (3, 4- di{dhP o opAEFRYY WPPBin 3-yl-(S)-pyrrolidin-3-yl anine, -10-

(3-chloro- ﬂg?l 4R oRbenyil - yrrolidin-3- yIthi ophen- 3-yl am ne,
(3-chl oro-4-1l uorophenyl ) uoropyr| din-3-yl)-(S)-pyrrolidin- 3-ylam ne,
(4-f1 uoro- (§9he§h®fyfﬁ)¢f@ﬁws)ib€§lww dpy e drhkgl yarpupSprpyrrol i di n- 5

3-yl ang ne, [é%ovg% chhQk ffo‘{, fj%rl% trﬂeg%zéﬁ%@yrrol i di n-3-yl am no] et hanol ,

1-1 (9= (3 oro4 uor ophen -yl am no] - 2- net hyl -
pr Opi'in - ahd ésclmfb@mgﬂ:bum Oﬂher(il) - (2+ retloxydthy) ) ¢149) -qopir (68) di n- 3-
am ne

3 [(S) ( 3MBHI BREE 2% 176 BpHBANYS S PEFFEP TSR ZPH 0% rUpdi - ol

(3- chl or osdbbt ton@ihe mel ot 8d IR0 XYBT §BYD c(o’ia)snayrxﬁ@lwl -39 hhﬁ@@@e
(3-chl oro- 4 fl uorophenyl)-(1-nethyl -1 Hindazol -

pyrrol i di AF805t abt e, l@é’ﬁfo?Jolfﬁf]hlg&BHEﬁ @pg,}or@é)ly Sugsutute‘i with one

-pyrrod i dpp- 3o étﬁuraﬁa%naéoﬁéfﬂadae 1agﬂ c¥ano group
benzo[ b] t hi ophen-5-yl™-(S) - pyrrol i d| n- hi ophen- 3- ylamne. Item7. A
phar maceuti cal conposition conprising a 20 pyrrolidine compound of GCeneral

Formula (1) or a s%lttern;@erg?&rarg)ﬁggigé rygon@uhheg}flcgé.?em LM, | pgr edi ent

and a pharmaceuti cal acc e carrie [tem B. A prophylactic and/or
t her apeut bt agemtt fidrerens dtcurddegstealtdn hypeledbedd raurtdier gnev ssi on of
-serotoni NeonBPL %[H’II’I ne or dopam ne, conprising as an active ingredient
a pyrrollal ne corg;ound of General Fornula (1) or a salt thereof according
to |tEm 1(436hlémphengl) ph@uxolpﬂysl)apyrnohmﬂmﬁ—yhmp@,utl c agent according

to ltems, 4m@fr§¥éﬁhéﬁ%l?pﬁéh§gﬁ(§)Sp??rgf:éﬁ% 9ﬁhﬁiﬁ%,
(3,4-difluorophenyl)phenyl- (S} -pyrrolidin-3-ylamine,
bils— (4-fluorophenyl) - (S) —pyrrolidin-3-ylamine,
{3, 4~difluorophenyl) - (4-fluorcphenyl) - (S) -pyrrolidin-3-ylamine,
20 {3-chloro~4-fluorophenyl) - (S) ~pyrrolidin-3-yl-p-tolylamine, |
4-1(8)—{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,
25 (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~fluorcophenyl)pyrazin-2-yl-(8) -pyrrolidin-3-ylamine,
(3~chloro—-4-fluorophenyl) ~ (5-chloropyridin-2-yl) - (S) -pyrrolidin-
30 3-ylamine, '
(3-chloro-4-fluorophenyl)pyridin-2-yl-(8) -pyrrolidin-3-ylamine,
(3-chloro-4-fluorophenyl) pyridin-3-yl-(S) -pyrrolidin-3-ylamine,
(3-chloro-4~fluorophenyl) - (6-fluorcpyridin-3-yl)-(8)-pyrrolidin-
3-ylamine,

35 (3,4~dichlorophenyl)}pyridin—3-yl—(S}-pyrrolidin-3-ylamine,




group consi sting of hypertension; depression; anxiety disorders; fear;
posttraumati c stress syndronme; acute stress syndrone; avoidant personality
di sorders; body dysnorphic disorder; 33 precocious ejaculation; eating
di sorders; obesity; chemi cal -11- dependencies to al cohol, cocaine, heroin,

phenobar bi t @'cmaigﬂilfﬁ;o SREN7.0dE PZ0RINAS 41 6LYSy BFn NG Re 1 BingRa) ne;
pai n di sorder; zhel ner' s di Sease; obsessive-conpul sive disorders; panic
di sor der s;(3reimboyodi-sbrueopheryt ki tsoitwagipyesdsén-arlocr (Siepyrdiod dadeT s;
vascul ar §ga§g%.cgrebellar ataxi a, gastrointestinal tract disorders,
negative -y¥ ©f schi zophreni a; prenenstrual syndrone; fibronyalgia
syndr onme; (gtreasrére-anithyapbenyITpdt Biflnicropyyidl or®:yi)- () etpyiriroiidire:

kl ept omani_a; _nmal e i nmpotence; attention deficit hyperactivity disorder
(ADHD)® cRroAfEiA® par oxysmal henicrania; chronic fatigue; cataplexy; sleep

apnea sy er[g i@‘ﬁ- acHeAdahe] ubieph it 1 )@g}iﬁ:@ﬂlﬂmhﬁ%iﬂm@{oq ethhgsapeuti c

agent accor gtoltem8, wherein the disorder is selected fromthe 15
group condi$t{fhy(fchlngprdsElvasorgrsth) ey rredirined yrlsuEnednsr Bethgl of

maj or degggéghg@;opipolar 1 disorder; bipolar 2 disorder; mxed episode;
dyst hym c*di ers;” rapid cycler; atypical depression; seasonal affective
di sor der s;(3poblpartimildepopbsiph) - BnwthReyespyess{Drpyraodident 3bri ef
depre iveidisorder; intractable depression/chronic depression; double
depr e5si of; “af-8ohol -i nduced rnood di sorders; nixed anxi ety & depressive

di sor der s 3-@¢py es3tchivro-Aditadrdyhararl) pysrphydicad-ydissdndg rerephrect-ed, f r om

the group , _copsisti of Cushing's,di sease, hypothyrQidism.25. .
-‘hyperparaﬁﬁngi?E?f é%%ﬂﬁFBﬁg?n di oﬁmg 8??35§§¥i%n§ﬁopyﬁgéléaﬁn ¥actati on
syndr one, yPamkh@son' s di sease, Al zheiner's disease, intracerebral
bl eedi ng, diabetes, chronic_ fatjgue syndr and, cancers;, pressi on of
the i ddl é3aglerydhnfiaogephenyt )o"n(;l‘f%*@gﬁigzﬁahn%ﬁzogﬁ%réfiéﬁ (gﬁa
adoleg;en%§frggiwfﬁﬁg4y1ahmggped by 30 interferons; depression induced by
adj ustnent “di sorder; and anxieties selected from.the %roup consistkgg of

anxi ety i hengedP] Bitoplensbmeht (G Sordel1and—ankt etyPriRauced By Heurdhat hy
sel ected pEROBYE G M RB-60DS8E 8438100 1ha2d- 8L pLimophealn-{ nbaetd on and
I nner ear injury. 35
Item.7. A pharmaceutical composition comprising -a
20 pyrrolidine compound of General Formula (1) or a salt thereof
according to Item 1 as an active ingredient and a

pharmaceutically acceptable carrier.

Item 8. A prophylactic and/or therapeutic agent for
25 disorders caused by reduced neurotransmission of serotonin,
norepinephrine or dopamine, comprising as an active ingredient a
pyrrolidine compound of Genéral Formula (1) or a salt thereof

according to ITtem 1.

30 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:

35 precocious ejaculation; eating disorders; obesity; chemical




-12- Item 11. Use of a pyrrolidine conpound of CGeneral Formula (1) or a
salt thereof according to any one of Itens 1 to 6 as a drug. 5 Item 12.
Use of a pyrrolidine conpound of General Fornmula (1) or a salt thereof
according to any one of Itenms 1 to 6 agia serotonin reuptake inhibitor
and/ or a norepinephrine reuptake inhibitor and/or a dopam ne reuptake
i nhi bi t or .det®ndeamié3. td abtdiad,f ecchiedt ilroin, ppReeshd N 14l 0hiesSine

caused by reduced ngurotransm ssion of serotonin, norepinephrine or
doparni ne, %?%Q@%&Wﬂ%i eFf‘ﬂm@t% pl}?ar%lqt“&i;né“lGGﬁ%%hdpé%n GeReFRL/
Formul a (B-0kimesabt tdiejcaeb; acclisngvbOocaphidne0f dldeiierk;to £.1Q

human or aninmal. 15 Item 14. A process for ‘E{jr_odum ng a pyrrolidine conpound
of Gener aldiF@rAgra: (11empay1 digaqrsiers:) PRekingm'er glisgleser heewddsrimeer ei n

R101 agnd RQ2.Akesdelyqied)above idn. | t&Peply L e RLQGESS Bk kDG
subj ecting a gorrpgund of Gener IaS E)rrrcieﬁ}?ae %-ZL} Rf‘%fgﬁgm@%‘%fﬁkﬁw 25
wher ei n RtFacindiRpodeng e regadefe neynditmnee dfn sthémedhraric ; Rbt2messtanal
am no- pro ' gr el imnation reaction to renove the -13- amno
prot ect i nté’ﬁé%ilgg%?’ P?ggﬁéﬁ%%%%bgﬁggﬁ?%’ o?%%ses pjsf}cfo&til&fa%e(:oﬁﬁ%%h}e( )
i ncl ude cewypdurams; r eptesantied loyafbaer al kkeptoanibl) SmRIES impotence;
attention deficit  hyperactivity disorder (ADHD) ;  chronic
10 paroxysmal hemicrania; chronic fatigue; cataplexy; sleep apnea

syndrome and headache,

Item 10. A prophylactic and/or therapeutic agent
according to Item 8, wherein the disorder is selected from the
15 group consisting of:
depressions selected from the group consisting of major
-depression; bipola_\r 1l discorder; bipolar 2 disorder; mixed
episode; dysthymic disorders:; .rapid cycler; atypical depression;
seasonal affective disorders; postpartum depression; minor
20 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,
25 hyperparathyroidism syndrome, Addison’s disease, amenorrhea and
lactation syndrome, Parkinson's disease, Alzheimer’s disease,
intracerebfal bleeding, diabetes, chronic fatigue syndrome and
cancers;, depression of the middle-aged; senile depression;
depression of children and adolescents; depression induced by
30 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.

35




N-R102 O (1) NH and salts thereof, wherein Rios is 10 (1) a phenyl
group, (3) a benzothienyl group, (4) an indolyl group, (5) a

2, 3-di hydro-1 Hindenyl group, (6) a naphbhyl group, 15 (7) a benzofuryl
group, (8) a quinolyl group, (12) a benzothi azolyl group, (18) a

2, 4-di hydro- 1, 3- benzadipxi 1yl @e0us £ 19yrdodidifd hydn@Rendof ur ylcegeaup,
20 (20) a 9H-fluorenyl group, (23) an indolinyl group, (28) an

‘i soqui nol yFogmel®, (129%r aa 2s@8.tithedeef1 agcpedixdd iy grsupt Itsop 4 to
quinoxalin%l %roug u25 (31) a quinazolinyl group, (32) a

1,2,3,4-tetrd y%r %uﬁholyl group, (40) a 1, 3-benzodi oxolyl group, (41) a
2, 3-di hydro- 1, 4- benzodi oxi nyl group, (42) a

3, 4-di hydr o- 1, 5- benzodi oxepi nyl oup, .30.(44) a 1, 2-djh oqui npl yl

gr oup, %/45) ai,?2, BZILF%? ah%ﬁa o‘?‘é&htﬁyﬁcﬁc\aﬂgépéuﬁmgol%d P%g%egeﬁ%ﬁzoxazol yl
group, (47FoamBeRNzeisUhizazaly! cH@dE accé@ting tadarolonk grolpens .1 Ho49) a
benzoi m dazol yl group, 5 and each of which nay _have on the aronptic or

het er ocycl Pcagi agsesHenis ﬁPVE¢%%ﬁeﬁﬂ&%ﬁ&F?roﬁ%deFtQﬁﬂégfpéﬂﬁgPFFﬁ%nts
sel ect ed f'hgﬁ?té]b@ ﬁﬁl:ﬂﬂi‘%&gaﬁ%ﬂﬁ 4 QophmdAk: rédpdkdahegsntatoms, (1-2)

| ower al ky 0 groups optionally substituted wth one or 10 nore
(preferably one to three) hal ogen atons,

10 Ttem 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

Items 1 to & to human or animal.

15
Item 14. A process for producing a pyrrolidine compound
of General Formula (1): |
glo!
I11_R102
ol
h
20 or a salt thereof, wherein R and R are defined above in Item
1,
the process comprising
(1) subijecting a compound of General Formula (2)
gl
IL_Rloz
(S (2)
N
ﬁllz
25
wherein R and R'® are as defined above in Item 1, and R*? is an

amino-protecting group to an elimination reaction to remove the




(1-3) lower alkyl groups optionally substituted with one or nore
(preferably one to three) hal ogen atons, (1-4) |ower al koxy groups
optionally substituted with one or nore (preferably one to four) hal ogen
atonms, 15 (1-5) nitro group, (1-6) | owerszal koxycarbonyl groups, (1-7) am no
groups optionally substituted with one or two |ower alkyl groups, (1-8)

| ower al kydngiHd eaptegt Otpsgrou@Q (1-9) cyano group, (1-10) carboxy group,
(1-11) hydroxy group, (1-12) thienyl groups, (1-13) oxazolyl groups, 25
(1-14) naphthyl groups, (1-15) benzoyl group, (1-16) phenoxy groups
optionally substitu Q98T AL eARO @@&H%ﬂ \ng,
(1-17) phenyl IomerPﬁ%&%gﬁﬁb?g§%§£MéﬂE%e?f-?gé Iowé?l §n§3 grouég? (1-19)
phenyl gr duss-uelet compPIRCAs epresentet oy GeaephkrBdrmilag (1M th one to five
(prefegably one to three) substituents selected fromthe group consisting
of hal ogen atons, |ower al koxy groups, cyano group, |ower al kanoyl groups
and | ower al kyl groups,1085 (1-20) phenyl |ower al kyl groups, -15- f (1-21)
cyano |l ower al kyl groups, (1-22) 5 to 7-nmenbered saturated heterocyclic
group-substituted sulyopy® groups, the heterocyclic group containing on
the heterocyclic :Lg? one or two nitrogen atons (preferably 5

pi peri dyl sul f onyl (M-23) thiggolyl groups optionally substituted with one
or two |ower al kyhbygroups on the thiazole ring, (1-24) imdazolyl groups,
(1-25) amino | ower HIKkyl groups optionally substituted with one 10 or two
| ower al kyl groups on the am no group, (1-26) pyrrolidinyl |ower alkoxy
groups, (1-27) isoxazolyl groups, (1-28) cycloal kyl carbonyl groups,

and salts thereof,
wherein R™ is
10 (1) a phenyl group,
(3) a benzothienyl group,
(4) an indolyl group,
(5) a 2,3-dihydro~1H-indenyl group,
{6) a naphthyl group,
15 {7) a benzofuryi group,
(8) a quinolyl group,
(12) a benzothiazolyl.group,
(18) a 2,4~dihydro-1,3-benzodioxinyl group,
19) a 2,3-dihydrobenzofuryl group,

(
20 - (20) a 9H-fluorenyl group,
(23) an indolinyl group,
(28} an isogquinolyl group,
(29) a 2,3-dihydro-1,4-benzoxadinyl group,
{30) a quinoxalinyl group,
25 {31) a gquinazolinyl 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,
30 (44) a 1,2-dihydroquinolyl group,
(45) a 1,2,3,4-tetrahydroisoquinolyl group,




(1-29) naphthyl oxy groups, 15 (1-30) pyridyl groups, (1-31) furyl groups,
(1-32) phenylthio group, (1-33) oxqQ group, (1-34) carbanoyl group, 20
(1-35) 5 to 7-nenbered saturated heterocy&llc groups containing one or two
ni trogen atons (preferably pyrrolldlnyl pi perazinyl or piperidyl), the

heterocycl{£69r g@&??gg# ép substi t ut ed wth one to three

substituents se ecte roup consisting of oxo group; |ower alkyl

groups; | o\&s) &ik&mmyuszﬁhgabmnd,gmbepyl | ower al kyl groups; phenyl groups
optionally %ﬁubsthtg%g m%sh onec}o three nmenbers sel ected fromthe group
consi stingtt 1l z IEAE (DBwer al koxy groups; and pyridyl groups,

(1-36) oxi (:L;B)gfg)ﬂﬁérﬁ@ﬁlr@ﬁaﬁd&ﬁ])gﬂcﬂper al koxi do groups, with the proviso

that Ri.os and Ri ot are_not si taneouslg unsuhstitute E enyl. Myre
pr ef er Ped VISR RS WBf-Ch H@%‘f& P8i h °€1§19Fﬁ Potfe-CofpBlnds

represent %é’kcﬁ%‘l%al(ggéf@}!ihﬂ}( %he?’éo ﬁl@reé?l%b'&tﬁ%ggnfé) seMddedqamdogal t's

thereof, 5 wherein phenyl group or (3) a benzothienyl group,
and each cﬁhQMﬁQ¥iOWE?ghé@e1bﬁxiHé‘éﬁbhatlc or heterocyclic ring one or two

substltuen S 1 of he group consisting of (1- 10 1) hal ogen atons
and (1-3) j'mé %ﬁ%§g g%gﬁ%% optionally substituted with one to three

hal ogen atdm2) dwderRaDRy1thid graupheoytioraddy, sub2Fitupydiviydh gneupr

10 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
(preferably one to four) halogen atoms,

15 (1~5) nitro group,
{(1-6) lower alkoxycarbonvyl groups,
(1-7) amino groups optionally substituted with one or two lower
alkyl groups, ‘
(1-8) lowexr alkylsulfonyl groups,

20 {1-8) cyano group,
(1-10) carboxy group,
{(1-11) hydroxy group,
(1-12} thienyl groups,
(1-13) oxazolyl groups,

25 (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,

30 (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 atdms, lower alkoxy groups,

cyano group, lower alkanoyl groups and lower alkyl groups,

35 (1-20) phenyl lower alkyl groups,




15 (3) a benzothienyl group, (4) an indolyl group, (5) a
2, 3-di hydro-| Hindenyl group, (6) a naphthyl group, (7) a benzofuryl
group, 20 (8) a quinolyl group, (9) a thiazolyl group, (10) a
pyrimdinyl group, (11) a pyrazinyl gngup, (12) a benzot hiazolyl group, 25
(13) a thieno[3,2-b]pyridyl group, (14) a thienyl group, (15) a cycloal kyl
group (16)-z0)t efyaby doepy ralyll geeups, (17) a pyrrolyl group, 30 (18) a

, 4- dlhydro 1, 3- benzod|OX|nyI gr oup e01519 a 2, 3- dlhydrobe ofu gr oup,

- 17 (20) (- %ﬂ%ﬁ {6r drpemiypissh Sarpagted RRCEFEFYFLLF SRUP— (S dazi nyl
group, (2r&1 BEelHaY! rig Qfé@eréc%'@ﬂ)c %rbhpee&ﬁ@aﬁu@ﬂgmshl faué group, (25)
a thleno[3 2 d]pyrlnldlnyl group a thieno[ 3, 2-e]pyrimdinyl group,

(27) a 1Hhgheroooicd[ls, 2ihd p3ad OFl tYe oulrogeRsyteams i eisbyy group, 10 (29)
a 2, 3-di |nyI group, (30) a quinoxalinyl group, (31) a
qU|naéﬂll%aéékfgyisgﬁ?ég? d 1,2,3,4-tetrahydroqui nolyl group, (40) a

1, 3- benzodlfzedl yhigeolipl d&@lypm@a’il(jn bytsbityiederntbdoosi owy ltwgr oup,

(42) a 3 d|hy ro-1, 5- benzodl xe rou (43) a di hydropyridyl group,
C(44) a LLUH R SqHTRZRSI© Fgﬁ Eh%ékgf% rigg * 3, 4-t et r ahydr oi soqui nol yl

group, ZQpcﬂﬁ)1m1agaap%34gbﬁbsgroup, (47) a benzoisothiazolyl group,
| (1-25) amino lower alkyl groups optionally substituted with one
10 or two lower alkyl groups on the amino group,
(1—26).pyrrolidinyl lower alkoxy groups,
(1-27) isoxazolyl groups,
(1-28) cycleoalkylcarbonyl groups,
(1-29) naphthyloxy groups,
15 {1-30) pyridyl groups,
{1-31} furyl groups,
{1-32) phenylthio group,
(1-33)
(1-34) carbamoyl group,
20  {1-35)

one or two nitrogen atoms (preferably pyrrolidinyl, piperazinyl

OXO group,
5 to 7-membered saturated heterocyclic groups containing

or piperidyl), the heterocyclic group coptionally being
substituted with one to three substituents selected from the
group consisting of oxo group; lower'alkyl groups; lower alkanoyl
25 groups; phenyl lower alkyl groups; phenyl groups opticnally
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
30 (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)

35




(48) an indazolyl group, (49) a benzoi m dazolyl group, (50) an im dazolyl
group, 25 (59) a hydroxy-substituted | ower al kyl group or (60) a |ower
al koxy 1 ower al kyl group and each of groups (1) to (50) may have on the
aromatic or heterocyclic ring one to five (preferably one to three)
substituents sel ected qun1the followng (1-1) to (1-37): 30 (1-1) hal ogen
atons, (1-2) lower alkRlthio groups optionally substituted with one or
nore (preferably one to t hpee) hal ogen atons, (1-3) |ower al kyl groups
optionally substitutedNwRh one or nore (preferably one to three) hal ogen
atons, 35 (1-4) Ig@?ﬁﬁa]koxy grﬁﬁps optionally substituted with one or nore
-18 (preferably e to four) hatogen atons, (1-5) nitro group, (1-6)
| ower al koxycar bonylN groups, (1-7) amino groups optionally substituted with
one or two | ower SHéIkyI groups, (1-8) |ower alkylsulfonyl groups, (1-9)
cyano group, (1-10) carboxy group, (1-11) hydroxy group, 10 (1-12)
t hi enyl groups, (1-13) oxazolyl groups, (1-14) naphthyl groups, (1-15)
benzoyl group, (1-16) phenoxy groups optionally substituted with one to
three 15 h a phenyl ring, (1-17) phenyl |ower al koxy groups,
(1-18) Ioﬁg?i%%EEROEﬁgg?gﬁbs, (1-19) phenyl groups optionally substituted
on the5phanxhxﬁhngllwﬁsh one to five (preferably one to three) substituents
sel ect ed frog1thi 8r&%$ consi sting of hal ogen atons, |ower al koxy
groups, cyand §r6UY, 7oWE? @i kanoyl groups and I ower al kyl groups, (1-20)
phenyl | owgy) al kghzgthuesyl dr¥ewl) cyano | ower al kyl groups, (1-22) 5 to
7- menber ed sat ur at ed eUNo%ch'mo%Bmmﬁigned . .

and each of which mdy have on the aromatlc or heterocyclic ring

one or two substituents selected from the group consisting of (1-

10 1) halogen atoms and (1-3) lower alkyl groups optionally

substituted with one to three halogen atoms, and
R102 ;4
(1) a phenyl group,
(2} a pyridyl group,
15 (3) a benzothienyl group,
(4) an indolyl group,
(5) a 2,3-dihydro-1H-indenyl group,
(6) a naphthyl group,
(7) a benzofuryl group,
20 (8) a quinolyl group,
(9) a thiazolyl group,
(10) a pyrimidinyl group,
(11) a pyrazinyl group,
(12) a benzothiazolyl group,

25 (13) a thienol3,2-blpyridyl group,
(14) a thienyl group,
(15) a cycloalkyl group,
(16) a tetrahydropyranyl group,
(17) a pyrrolyl group,
30 (18) a 2,4-dihydro-1, 3~benzodioxinyl group,
(19) a 2,3~dihydrobenzofuryl group,




25 sul fonyl groups, the heterocyclic group containing on the heterocyclic
ring one or two nitrogen atons (preferably piperidylsulfonyl), (1-23)
t hi azol yl groups optionally substituted with one or two |ower alkyl groups
on the thiazole ring, 30 (1-24) imdazohylL groups, (1-25) am no |ower alkyl
groups optionally substituted with one or two | ower alkyl groups on the
am no group0)( &- 28) fpysre@lyildgpyhp) ower al koxy groups, (1-27) isoxazolyl
groups, 35 §1-28) cycl oal kyl carbonyl groups, -19- (1-29) naphthyl oxy
groups, (1230) 2pR¥resPiyr GGpYP, (1-31) furyl groups, (1-32) phenylthio
group, 5 (3233} BYPi@EAURN gkdps4) carbanoyl group, (1-35) 5 to 7-nembered
saturated heterocyclic groups containing one or two nitrogen atons
(pref er abl{¢3pyepolndeliiyl girpepazi nyl or piperidyl), the heterocyclic
group ppti HRY I i j Tt i.th one to three substituents

e e e

sel ectéd fio co iTg “of ©%o group; |ower al kyl groups; |ower
al kanoyl (gbdupsthidenid, 2Haneyratidinydr gugsy, phenyl groups optionally
substitutﬁg yﬁth one t Qrze nenbers.sel ected fromthe group consisting
of hal ogerl 28! ofts “AHd"T birér® PX%&R}{}W¥&p§FO%RM pyridyl 15 groups, (1-36)
oxi do groyp7and {H-sMadc0veB, atprdayyr @b@s, Wi th the proviso that R101
and 8102 are not sinultaneously wunsubstituted phenyl. 20 Particularly
pref er r ed (8RbodF nbP RGO heIB¥H 70l i di ne  conpound (1) include conpounds
repre§@ntqg?pyaquguéﬂhyﬁgbnyjngéHzoxgugﬁyf+égdﬁgf N H 25 and salts thereof,
i's

wherein R o
(30) a quinoxalinyl group,

48) an indazolyl group,

(31) a quinazolinyl group,
(32) a 1,2,3,4-tetrahydroquinolyl group,
{40) a 1,3-benzodioxoclyl group,
15 (41) a 2,3—dihydro~l,4*benzodio£inyl group,
(42).a 3,4-dihydro-1, 5-benzodioxepinyl grouﬁ,
{43) a dihydropyridyl group,
(44) a 1,2-dihydroquinolyl group,
(4%): a 1,2,3,4-tetrahydroisoquincolyl group,
20 (46) a benzoxazolyl group,
(47) a benzoisofhiazolyl group,
(
(

49) a benzoimidazolyl group,
(50) an imidazolyl group,

25 {59) a hydroxy-substituted lower alkyl group or
(60) 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):

30 (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,

35 (1-4) lower alkoxy groups optionally substituted with one or more




(1) a phenyl group substituted on the phenyl ring wwth one or two
substituents selected fromthe group consisting of (1-1) halogen atoms and
(1-3) lower alkyl groups optionally substituted with 30 one to three

hal ogen atons, and -20- R102 is (1) a phényl group, (2) a pyridyl group,

9 t hi I 0 , 11 i nyl ,
(0 %o TR NP o kB P b YL caioue,  (L1), = pyrszi oyl orous

{ﬁwer alkyllgﬁpuﬂunm?éﬂﬁu ?8) a | owner alyoxydl?ﬁgg alkylhgroup, ?Ed each of
e groups an may have on the
aromatic or(-(L é)c a?%"%b’ﬁ%r%é@’]%rg Srsubstituents selected fromthe
group consi sty NGeind gr%hphabpgﬁfhaajlmubé’él&ﬂté’a wiehebnal by tes duper

optionally substltute with one to three hal ogen atons and (1-9) cyano
group. EExaﬂ%kE% @oUPSrticul arly preferable pyrrolidine conpounds of the

present in chlorophenyl) phenyl -
(S) - pyrrolyg gﬂvﬁgﬁﬁggyighiﬂ¥%ﬁbroOﬁgnyl)phenyl (S)-pyrrolidin-3-ylam ne,

(3, 4- d|f|uOlﬂﬁhewwnpphenyPr(S) pyrrolidin-3-ylamne, |

bis-(4-flu n ) - ol i di n-3-yl am ne,

(3,4-dif|ugi g ﬁ%ﬁ% %i Fg%éophenyl)-(S)-pyrrolidin-3-y|anine, 25

(3-chl oro- 41ituoﬁgmhemy1gréﬁb,pyrrolidin 3-yl -p-tolylam ne,

4-1(9S).-(4- f yl hen | )pyrrolidin-3-ylam no]- benzonitrile,
s- (3% 1 ub dﬁﬁ ﬁ%ﬁfny )989?9 i di n-3-yl ani ne, '

hl or o- ﬂiitgokg@&@myn)gféﬂ yrrolidin-3-ylthiazol -2-ylamne, 30

Iuorophen i yrrolldln 3-yl thiazol -2-ylam ne,

bi
(3-
(4-
(3, 4-di chl &t thgy - PYY¥RI4 di n- 3-yl thi azol - 2-yl ani ne,
(3
(3-
(3-

c
f
4-
, 4- dlchlgi e@%hkg i gk&ip- 5-yl - (S)-pyrrolidin-3-yl am ne, o
chloro quorophenyI pyrazin-2-yl - ﬁS pyrrolidin- 3- glan1

chl or o- #1F1&loPBERERY| JEPURT HIGAEPFLL Y| FHERHPEed) vETR g dich three

15 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
20 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,
(1-22) 5 to 7-membered saturated heterocyclic group-substituted
25 sulfonyl groups, the heterocyclic group containing on the
heterocyclic ring one or two nitrogen atoms (preferably
piperidylsulfonyl),
(1-23) thiazolyl groups optionally substituted with one or two
lower alkyl groups on the thiazole ring,
30 (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,
35 (1-28) cycloalkylcarbonyl groups,




35 3-ylamne, -21- (3-chloro-4-f |uorophenyl) pyridin-2-yl- (S)
-pyrrolidin-3-ylam ne,

(3-chl oro-4-fluorophenyl)pyridin-3-yl-(S)-pyrrolidin-3-ylam ne,

(3-chl oro-4-fluorophenyl)-(6-fluoropyriggn-3-yl)-(S)-pyrrolidin- 3-ylam ne,
5 (3, 4-dichlorophenyl) pyridin-3-yl- (S) -pyrrolidin-3-ylam ne,

( 3- chl or o-(4~£ah uaspphieMdxy- SduPyy rol i di n- 3-yl t hi ophen- 3-yl am ne,

(3-chl oro-4-fl uorophenyl)-(5-fluoropyridin-3-yl)-(S)-pyrrolidin- 3-ylam ne,
(4-f1 uoro-@- ﬁ@ﬂh?Yﬁ%%Wyg)roPBSfl uor opyri din-3-yl)-(S)-pyrrolidin- 10

3-yl am ne,(123f S)_:uﬁ)?I oRb@- 4- fl uorophenyl ) pyrrolidin-3-yl am no] et hanol ,
“1-1(S)-(3- chI or o- 4-FT uor ophéenyl ) pyrrol i di n- 3-yl ami no] - 2- et hyl -

pr opan- 2- di-3¢3- phgmrlitdof guewphenyl ) - (2- met hoxyet hyl ) - (S) - pyrrol i di n- 3-
15 vyl n

3- [(S;%n( 3?%hﬁ3} 0222 fqrourpéphenyl ) pyrrolidin-3-ylam no]-propan-I-ol,

( 3- chl or o{4a-84 wocayideamopll) gtSumet hoxypr opyl ) -(S)-pyrrolidin- 3 yl am ne,

(3- Chloroﬂ% 5ér %ﬁﬁégﬁ¥m%béreé“%499rékgﬁ'ﬂé%%%gcychc gé gps containing

pyrrolidi

benzo[ b] t Bhepbentwo WithoheRYitdid dphedeydiiy Qi3HeB1 Sd¥h e288inyl
benzo[ b] t hi ophen- 5- yIl (S)Jepyrrol i gspne3eyl tir}{ ophen- 3- i/ ﬁ %p Sp Jér::l/lrfl C
Y

exanpl es 8F GrRp<ln -GERergtaxacyGLac (dyoug é’P&éOHPb RBND5 Exanpl es of

hal ogen abopsifneddideithughd Ng, tHhbar 5ASst 1 dNA¥sNge188%d adipe rhExanpl es of
| ower al kylthio groups optionally substituted with one or nore hal ogen

at ons | ncg{‘-]@I‘éP sQ’CPTﬁJ@F@tln@rOf b??ah@ﬁ@éPml%Jkﬁltkmlogg@m lepeirondkinoyl

subst i tut 50 Ssd8Y

et hyl t hi o n- [F e lg‘g?fsg%or gkﬁ&g& ﬂ&k%%? 3 ﬁ‘?@,’@i ﬁu?‘éﬁ'ﬁu 0.
tert-but y$t1}h$’©1t®?ei§i whihyondite thrperﬂngmhdna),seﬂsope@tﬁﬂmnhiténﬁ geopent yl t hi o,
n- hexylt I y f 1 uor.onmet.hyl t.hiq,
trichlor o?r%lft?% qﬁe& h?%é)% ta‘rg%ﬁnlfg'h%rggr%r om)magﬁx 411 AuPSSS and gyrl&yci

fl uor1c5rretcj;uydntpﬁ,o, i odorret hyI thio, difluoromethylthio, -22-

di br ormrrew_yéé)hlo%ld% 8 a%t&yl thio, 2,2,2-trifluoroethylthio,

(1-37) lower alkoxido groups,
with the proviso that R'™ and R are not simultaneously
unsubstituted phenyl.

20 Particularly preferred embodiments of the pyrrolidine

compound (1) include compounds represented by General Formula (1)

101
R

|
N—g102

{ ; (D
N

H

25 and salts thereof,
wherein R'™ 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

30 one to three halogen atoms, and




2,2,2-trichloroethylthio, 3-chloropropylthio, 2,3- dichloropropylthio,
4,4, 4-trichlorobutylthio, 4-f luorobutylthio, 5-chloropentylthio,
3-chl oro- 2- met.hyl propyl t hi o, 5-bronohexylthio, 5 5, 6-dibronmohexylthio,
etc. Exanples of |ower alkyl groups optionally substituted w th one or
nore hal ogesz at ons i ncl ude straight or branched C1_6 al kyl groups
optional | y*substituted with one to four hal ogen atons, such as methyl,

ethyl, n-propy phes@Rr §8Mlp, n-butyl, 10 isobutyl, tert-butyl, sec-butyl,
n-pentyl, 1sopentyl, neopentyl, n-hexyl, isohexyl, 3-nethylpentyl,
trifluoroneh@ PYTLEyEnIERWret hyl , chl oromet hyl , ~ bronmonet hyl , fl uor onet hyl ,

i odonet hyl ,gydif LORBLNY, ;bronnnethyl, 2-chl oroet hyl, 2,2, 2-
trifIuoroegﬂyﬁ,E§?2,§¥$ri%ﬁW%Hoethyl, 3-chl oropropyl, 2,3- dichloropropyl,
4,4, 4-5ri chl0or ebpyyinidinylugrebptyl , 5- 15 chl oropentyl,

3-chl oro- 2~.net hyl pr 5-bronmohexyl, 5, 6- dibronmohexyl,
I,1,2,2-té?g§fFU8§5§%$%¥% qgﬁgg’Exanples of | ower al koxy groups optionally
substi t ut-ed 4)wat Bhoeeybyromy,e hal ogen atons include straight or branched

Cl 6 20 al koxy groyps optionally substituted with one to four hal ogen
e bnainoaso LB e

atons, suc ’n- propoxy, 1sopropoxy, n-butoxy,

i sobut oxy, (5981 - Bybiexyy-Keeththesy, 1owee MKy 0X grots apent yl oxy,
neopentylgé%, n- hexyl oxy, isohexylox%, 3- et hyl pent yl oxy,
trifl4®r onéhoRy LOVET A ksPonePHBky2 L kWt oFBr hoxy, brononet hoxy, 25

f1 uor omet haxy eal-Rdgeetilo isf oy et hayy, (dobr orpmet haxey, add (48)
chloroethoxy,e%,2,2-trifﬁ%ﬁ?%%péo§9?ﬁ§,Zeg-t#LcEfproefhoxy, 3-

chl or opr opawy hage3owi Bt GEEPREpexgr Reterpayvalaf| BERMHRSKPE FWOf | uor obut oxy,
>~ chl of oPeILY 5 =4 FELAYLRE , cans PsoImhesey! oxy,

5, 6-di br ono e%%?%%??s%%%%%% -tetrafl uoroet ogy?s 30 etc. Exanples of |ower
al koxycar bdmih) pedapen iatcingde al koxycar bonyl groups wherein the al koxy

noiety.1s rai r.. .br d : I a
nethoﬁ%ca#§6§§|?°Q§%H§¥‘éaﬁﬁgﬁgg,Oé%%$§§8§§§§Fg%%§P?*fg@%?ogﬁiy%%rﬁﬁﬁﬁ, n

35 but oxytadbgeyl atemolEmdoxycar bonyl , tert-butoxycarbonyl, sec -23-
| oxycar bonyl, neopentyl oxycarbonyl, n

but oxycar bqgnyl, n-pent
hexyloxycéﬁﬁéﬁyF?aﬁg6ﬁ%§§ToxycarbonyI,'3-nethylpentyloxycarbonyl, etc.
Examples of particularly preferable pyrrolidine

compounds of the present invention are as follows:

20 (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,

25 (3—chloro~4~fluorophenyl)—(S)—pyrfolidin—3—yl—p—tolylamine,
4~ (8S) - (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,

30 (4-fluorophenyl) - (8)-pyrrolidin-3-ylthiazol-2-ylamine,

(3, 4~dichlorophenyl) - (S) -pyrrolidin-3~ylthiazol-2-ylamine, 4
(3,4~dichlorophenyl)pyrimidin-5-y1-(S)-pyrrolidin-3-ylamine,
(3-chloro-4-fluorophenyl) pyrazin~2~-yl-(S) -pyrrolidin-3-ylamine,
(3-chloro-4-fluorophenyl) - (5-chloropyridin-2-yl) - (S) -pyrrolidin-

35 3-ylamine,




Exanpl es of |ower al kyl groups include straight or 5 branched Cl-6 al kyl
groups, such as nethyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,
tert-butyl, sec-butyl, n- pentyl |sopentyl neopentyl, n-hexyl, isohexyl,
3-net hyl pentyl, etc. Exanples of Iomer_ghganoyl groups include a straight
or branched Cl_6 al kanoyl group such as“fornyl, acetyl, propionyl, 10

butyryl L Tyl LY 3+
utyry US4 PR Ry L S 08 OO0y Bney 1 6

Exanples o | ower al kyl su oups I nc
al kyl suIf&ﬂrphlgmouésflmnnﬂphagyhtpYEMdimkﬂom&+(S 1ﬂﬂm¢b§mdinwﬁﬁylamlner

- I but vyl f | If I
ert- butyi GurranyP- TeER e T -l p SRy 0 ko STPF om it
|sopentyl&u@ﬂamyhe,neopentylsulfonyl n- hexylsulfonyl |sohexylsulfonyl 3-

t hyl tyl sul f I f | |
ot B LA oS PAGIPLES SISO Auugs R IonallY, 1 e
phenoxy, 2 ﬁ@hﬁbgempfmw@pheﬁyﬂ UG Q%@QB@M(dUﬂ-BﬁﬂQhQ@ﬁI@é}QX%ylamne,

2- chlorophenoxx | or oph enox | or ophenoxy, br onophenoxy,
3-br onnphéﬁcf@i? or@.—‘I)T%ImﬂmﬁéwlI-z T-SdupRePBAAiE3rFdbphekaRirrolidin-
4- |odophe@9§ n ; di f | uor ophenoxy, 3, 4-difl uorophenoxy,

3, 5-di fl uor ophenoxy, 2,4- difl uorophenoxy, 2,6-difl uorophenoxy,

2, 3-di chI drdoﬁﬂaenm~y3-@é,‘f41y2-§hdh:¢hl ottofRenoxyyri3lif-drgh) of dptremaey ldin-

2, 4- di§ Qgﬂﬁ XY, 2,6- dichlorophenoxy, 3,4,5-trifluorophenoxy,
3,4,5 rlch orop ehoxy, 2,4,6-trifluorophenoxy, 2,4,6-trichlorophenoxy,

2- fluoro QF[NS®ﬁb3*Ehﬁqu 44f¢hbrwphe&yﬂbpprrmﬂmﬂum&ﬁ y2a18i de tatihalnbdy ophenoxy,

e ern AR LG B B e RIS orovPs
Z?cﬂeﬁslgpmbphﬁxg—ola pthgLetrgxy, 1- ph:zylethoxy, 3- phenyl pr opoxy,
e et Hyr b e TSy o 2y e B SR ety e Vo ldein-304.

Exanpi®s ¢fiaphiigayl |ower alkyl groups include- phenylalkyl groups wherein
t he al kyl nnlety is.a strai ght or branched Cl_6 aIkX group, such_ as

benzyl ,  13phéRET RYTCHRIORERBLHYTOPISTY b hREA DGR 3~ 21 gRERRdmeaRsn 1 -0l
4- phenyl bqeybmér@hﬁrbﬂu@%fauényﬂ -ﬁ3pﬂéﬂu$)9ﬁiﬁoﬂyl) 618 H&%@mﬁ-—
2- met hyl - 3 phenylpropy , 1,1- dinethyl phenyl et hyl ,
(3 ~chloro—-4- fluorophenyl)—(l—methyl 1H-indazol-5-yl1)-(S)~
20 pyrrolidin—-3-ylamine,
benzo[b]thiophen-6-yl-(8)-pyrrolidin-3-ylthiophen—3-ylamine, and
benzo [b]thiophen-5-yl-(S)-pyrrolidin-3-ylthiophen-3-ylamine.
Specific examples of groups in General Formula (1) are as
follows.
25 _ Examples of halogen atoms include fluorine, chlorine,
bromine, and iodine.

Examples of lower alkylthio groups optionally
substituted with one or more halogen atoms include straight or
branched Ci-g alkylthio groups optionally substituted with 6ne to

30 three halogen atoms, such as methylthio, ethylthio, n-propylthio,
isopropylthio, n-butylthio, isobutylthio, tert-butylthioc, sec~
butylthio, n-pentylthic, isopentylthio, neopentylthio, n-
hexylthio, ischexylthio, 3-methylpenthylthio, trlfluoromethylthlo,
trichloromethylthio, chloromethylthio, bromomethylthio,

35 fluoromethylthio, iodomethylthio, difluoromethylthio,




Exanpl es of cyano | ower al kyl groups include cyanoal kyl groups wherein the
al kyl noiety is a straight or branched C1_6 al kyl group, such as
cyanonet hyl , 2-cyanoet hyl, 1-cyanoethyl, 3 10 cyanopropyl, 4-cyanobutyl,

1, 1- dinethyl 2- cyanoet hyl, 5- cyanopent 6- cyanohexyl, 1-cyanoi sopropyl,

2- et hyl t th II

cubst il ut odiRFE a”°rﬁ’eaﬁ£>igblﬁm22r€%%@oa%%yﬁ5mh§% - o0 0Bl orald s

i ncl ude 152ttllWﬂwhwx@@ﬂﬁymawnaﬂ—lcmwbpf@pgmﬁdlw tzbsene or tvvo stral ght
or branched ¢1 6 al kyl grou ps on the thiazole ring

5-)t hi azol wchﬁnmrm}qyl hio, o%:%%1w15§épy@buw1a§%#ﬂ:| 4('§lu‘a4?013usﬁf1mf1&?o| yI
2-ethyl-(4 alolyy I 2-
or 4.t ht agory o BFARRD; 4 BB ey b oD T A reyier gl
5-)t hi &ol §} 6- dibkqhqmaxhythSOIFWGQolyI etc Exanpl es of anino | ower alkyl

groups optionally sub tlta#ﬁyﬁo h %ﬂ§: é¥§u¢%m%§ ggﬁg%ﬁgrgﬁggtggbggﬂ

am no group |ncI Ro groups
strai ght 2@ieu bﬁ@ncheﬁoﬁ _Babbder aromsp za:miudel csitxaﬁ.ghbpbrobalahgzhed Ci-g

substituted.. on an anm no gr,ou th on ai ght anch d,Cl 6
al kyl  gr o®beyL s GERUES éﬁ&ﬁ@ﬁgiﬁ%l u% gﬁ? %D éﬁ éhﬁnggtﬁé? fid1ogen
am nODrODVétor({ls Aamgzehut ¥k, m"_?e@ﬁ?lf)oli)éﬂlﬁyi, Gx-qmdpgmexyiso;ﬂmbyl n—butyl,

di et hyl - an1noethy| 2- met hyl - 3- am nopr opyl, nethylan1noneth |, 30
2- et hyl0ani hedewHiy L/ 3:%%5&1[%(% nEBFORYEY L 3- 1R OHy| aRAREBFBby | ! Yiebpentyl,

4-butyl am nobudal ,  5- peﬂédﬂéﬂ?ﬂ“opentY§wmé%ﬂy§ﬁéh%@ﬂn0hexyEml%luoromethyl
di met hyl am noet'hyl, 2-dii sopropyl ani nopropyl, 3- dlnethylanlnopropyl

d||sopropytEHwh&nnﬂmﬁ?hle digsepeagyhgki nop#ﬁﬁ?@met hyl, fluorométhyl,

(N-et hyl - (Qdwet Xyl t£.0r 25-
Exanpl es g# pyrroli dlnf1 E%%E?egﬁ%%xy gréﬁ%@lln?ﬁudéﬁg§?§%§?g?%§l %ﬁié&y ;

gr oups mhetrnfiudnaeahkbxy rnSuét? tsichlogeeshyht or Sbrhhcheeranyls alk%»ér
O pyiPol v HTREgRIL: 15 [ 12 PEE SR Db (5
2-,.0r 3- ¢iphsrogendiviyl | predpdnypro42fdehyldropyd, 3- )p&fbnﬂmphEHyﬂ}butcﬁqﬁ* 5-
géi;rol ydl‘ﬁ’g}?ﬁq@gx lyyglﬂl/é Iﬁoﬁﬁ%fy‘fﬁﬁgéﬁelééy%z e%gr gr
) pyrrol ydi nyl | et hogyemplazeiliy LeBef (d1kox® gronp8-9¢ptionally substituted
l with one or more halogen atoms include straight or branched Ci-s
20 alkoxy groups optionally substituted with one to four halogen
atoms, suqh as methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy,
isobutoxy, tert-butoxy, sec-butoxy, n-pentyloxy, isopentyloxy,
neopentyloxy, n-hexyloxy, isohexyloxy, 3-methylpentyloxy,
trifluoromethoxy, trichloromethoxy, chloromethoxy, bromomethoxy,
25 fluoromethoxy; iodomethoxy, difluoromethoxy, dibromomethoxy, 2-
chloroethoxy, 2,2,2-triflucroethoxy, 2,2,2-trichlorocethoxy, 3-
chloropropoxy,-2,3—dichloropropoxy, 4,4,4~trichlorobutoxy, 4-
fluorobutoxy, 5-chloropentyloxzy, 3-~chloro-2-methylpropoxy, 35—
bromohexyloxy, 5,6-dibromchexyloxy, 1,1,2,2-tetraflucroethoxy,
30 etc.

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

35 butoxycarbonyl, iscobutoxycarbonyl, tert-butoxycarbonyl, sec-




10 pyrrol ydinyll propoxy, etc. Exanples of cycloal kyl groups include C3-8
cycl oal kyl groups, such as cycl opropyl, cyclobutyl, cyclopentyl,

cycl ohexyl, cycloheptyl, cyclooctyl, etc. Exanples of cycl oal kyl carbonyl
groups |nclude 15 cycloalkylcarbonyl gredps wherein the cycl oal kyl noiety
is a C3_8 cycloal kyl group, such as cycl opropyl carbonyl,

cycl obut yligarhQeskbongy ¢! r@&%ﬁwhéﬁy@ﬁb@nﬂcyﬁé@ﬁs@a@m@;&l&a@ubnﬂ n-

cycl ohept yl car bonyl , cyclooctylcarbonyl et c. Exanpl es of | ower al koxy
gr oups |ruhaﬁﬁiO§Uﬁa¢§ﬁBYlw 13@085Yéﬁﬁyﬂﬂ¥bQBYéal&dﬂ%tﬁﬂlﬁﬁﬁ§yl@%Rﬂﬁrégnﬁ%thoxy,
et hoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy, tert-butoxy,

sec- but oxy, n- pentyl oxy, isopentyloxy, neopentyloxy, n-hexyl oxy,
i sohexyl oxy, 3- rmEXﬂMg&eBtyfdkyﬁueaikyEX@nptEs10&1h@$&ﬁtnﬂﬂg%ttbto groups

i nclud hed Cl 6al k h t hyl t hi
rcl e gt o, 25 B8 SUEHEE Clo AL K1\ 0,07 R, S A et 1 L1
~ butyl t hi 0,is3gecbyty! hhbetyIn- @Sabwiylu(LertsbﬁfWE)”éém4butymﬁQEQﬂﬁMblh'0

n- hexyl t hi o, |sohex | thio, 3-neth Ipentylthlo etc. es. of phenyl
groups optiSoRgPEYL su%%?P?QHﬁéd Bnhg ¢ 3GOPREVY FTIRG E&ﬁngnﬁﬁb %6t hr ee

nenbers sel ected QMg QfOllﬁrercQmﬁhﬁéﬂrﬁggr%ﬁlpgaiﬂ‘gﬁﬁhé‘taoﬁré  ewer
al koxy groups include  phenyl groups ogtlona y substituted on the phenyl

ri ng withbsaached @hsé%”ﬁﬁﬁﬁérgr@Rﬂ aprEpEMHe GCEGPL c OMEIRIONKY of
35 2 R0t n Ry - e BRaCa T . et Rogy | Rl 3. SR, Taeny
3- et hoxyphenyl , 4E§@h®iypheﬁﬂKME¢-B%bplﬁpbkmwﬁegybups3umdmdxyphen$h$
4 penty! iR ned S0 R AR oy TR AR o,
2, 6- dlnethuhymhehybnylizh%@rbpyhsmlﬁmnwﬂhemybprdpyiaméﬁbnxyf4n4Iuorophenyl
AR I R g L
2-chl o% ophenyllsuBf@ﬁyb,r opienylsl sul-finyar, oph@wdtyls&,l:ﬁodymhl or ophenyl ,
2. 6- i chl GFORRERYH B illor BERERUE LS OBy Tt | L BORARIEOR I Grophenyl
4-i odophegpgkh Zp@m@ﬁnﬂﬂgmmyl 4embronnphenyl 3, 5- dlchlorophenyl
g’ﬁbgotLlflForOPhex%mpleé é%”ﬁ%e%oggngfouﬁz %gkgég {f¥“gubé%1%2%é§fjlgﬁny'
pheny
one to three halogen atoms on the phenyl ring include phenoxy, 2-
20 fluorophenoxy, 3-fluorophenoxy, 4-fluorophenoxy, 2-chlorophenoxy,
3-chlorophenoxy, 4-chlorophenoxy, Z2-bromophenoxy, 3-bromophenoxy,
4-bromophenoxy, 2~iod0phenbxy, 3-iodophenoxy, 4-iodophenoxy, 2,3-
difluorophenoxry, 3,4-difluorophenozy, 3,5-diflucrophenoxy, 2,4-
difluorophenoxry, 2,6-difluorophenoxy, 2,3-dichlorophenoxzy, 3,4-
25 dichlorophenoxy, 3,5-dichlorophenoxy, 2,4-dichlorophenoxy, 2,6-
dichlorophenoxy, 3,4,5-trifluorophenoxy, 3,4,5-trichlorophenoxy,
2,4, 6~-trifluorophenoxy, 2,4,6-trichlorophenoxy, 2-fluoro-4-
bromophenoxy, 4-chloro-3-flucorophenoxy, 2,3,4-trichlorophenoxy,
etc.
30 Examples of phenyl lower alkoxy groups include
phenylalkoxy groups wherein the alkoxy moiety is a straight or
branched Cj.g alkoxy group, such as benzyloxy, 2-phenylethoxy, 1- .
phenylethoxy, 3-phenylpropoxy, 4-phenylbutoxy, 5-phenylpentyloxy,
6—phenylhexyloxy, 1,1-dimethyl-Z-phenylethoxy, 2-methyl-3-
35 phenylpropoxy, etc. ‘




i odophenyl , 2, 3-di bromophenyl, 2, 4-diiodophenyl, 2,4,6- trichiorophenyl,
etc. 15 Exanples of 5- to 7-nenbered saturated heterocyclic groups
containing on the heterocyclic ring one of two heteroatons selected from
the group consisting of nitrogen, oxyge"rf2 ind sul fur include pyrrolidinyl,

pi perazinyl, piperidin olina, _thiqnorpholino,. h [ '

horopi peri di nyl , iﬁi‘%‘ﬁéiﬁff gﬁ]%ﬂ?mégcﬁtcmed’z&qikgin???u?séojtrhcﬁg}z%%l Eglé%jfa&ﬂyl
oxazol i di nytoudss WrRzlindik Ayl alky1saiohibagol s di nyradetitpykazohnchiaty ICa-¢Exanpl es
of the above-rmentioned heterocyclic .groups substi tu;_led wWith gne to three

menber s sedldetle@riovem shehgrd RENZYans LSRR lox - BRBORtY buet™ al kyl
groups; | I | 25 ; enyl OB y| 50pRERSIpHIENY! 4gr oups
optionalI3ﬂ§%9%§#??§¥éd%oﬁg%ﬁgﬂﬁﬁgﬁ?r ?i%% mﬁgﬁégﬁé Pobtﬁﬁgéjnenbgrs

sel ect 6d ghemligeatyloup-poersylstexyd , oR—het kigers-phenylanaocybmel: lal koxy

groups; angd pyridyl, groups.. . nclu t he above-nenti oned heterocyclic groups.
30 substitéﬁ%§$QM ﬁ %hsngiepﬁaéee%gﬁbers sel ected fromthe group

consi sting of oxo mratysss U eyght Imwdy aikhedgBihnss aldolludgr cygsealkytlr ai ght
or branched Cl1_6 al kanoyl . gro ;. _phenpyl, al kyl_gr.oups v@}erei n ¢ he al kyl

noi ety i s FEXHRWGRESIP B}F“grﬁﬂ&i @i’i@gél Wik S&rt%&ﬁ,ggpﬂ]én arb‘?’l})etﬁipgl's

opt i onal Iy, 34hstliiedsQBht &8 dhkepibthyDg STyenbatane, t D-¢hreetigibeds

selected fromthe group consisting of 1 -27- halogen atons agﬁ strai ght or
branchéd CGlyascmmesyygfoganckndl, pyr LadingfiedpeC¥arae iy o%o- (1-, 3-,
4-, or 5-) iy 6-29@8didn, 13ayadoisdpropdl, 62 RboeyeE-Nyl
4-nethy|-(ﬁ¥%£&%%&&gf g éy p|Sg%hiiny??a4m%%§}yp?(l-, Z-P@%r

. 3-) pi per aziyaropobpytlayet€d-, 2-, or 3-)piperazinyl, 2-nethyl-(l-, 2-, 3-,
4-, or 5- )pyrroligioyl, 2 {11 Roupd- optiondry Supt) BhRel haichy! |
2, 4-di et hyl - (1 -, %%}Xél-‘fsz??ug%é%‘gj)y& Séroiuﬁ.gn?ﬁ’, Brethyl - (1-, 2-, 3-, 4-,
or 5-)pyrraid dimywo 208ed-akkyledrplps lon the tdizzsle »ing Glrgxlygeper azi nyl ,

4258, e GrpiGe oEierdgy pufee YRR FELNGn, S srt e -

4- ( 2- phenydetdvpinchedt C1-s2alkydr gRohips pem adiythiazole, Ming craushophetdt) - (I -,

215 (- o R ey AN ) Chiaq i O efger s vl
or 5-)thiazolyl, 2-ethyl-(4- or 5-)thiazolyl, 4-n-propyl-(2- or
5-)thiazolyl, 5-n-butyl-(2- or 4-)thiazolyl, 2-n-pentyl-(4- or b-

20 )thiazolyl, 4-n-hexyl-(2- or 5-)thiazolyl, 2,4-dimethyl-3-
thiazolyl, etc.

Examples of amino lower alkyl groups optionally
substituted with one or two lower alkyl groups on an amino group
include aminoalkyl groups wherein the alkyl moiety is a straight

25  or branched Cis alkyl group and which are optionally substituted
on an amino group with one or two straight or branched C;-g alkyl
groups; such as aminomethyl, 2-aminoethyl, l-aminocethyl, 3-
aminopropyl, 4-amincbutyl, 5-aminopentyl, 6-aminohexyl, 1,1-
dimethyl-2~aminoethyl, 2-methyl—-3~aminopropyl, methylaminomethyl,

30 2-ethylaminocethyl, 3-propylaminopropyl, 3—isopropylaminopropyl,
4-butylaminobutyl, 5-pentylaminopentyl, 6-hexylaminohexyl, 2-
dimethylaminoethyl, 2-diiscpropylaminopropyl, 3- '
dimethylaminopropyl, diisopropylaminomethyl, 3-
diisopropylaminopropyl, (N-ethyl-N-propylamino)methyl,

35  2-(N-methyl-N-hexylamino)methyl, etc..




pyridyl]-(1-, 2-, or 37)piperazinyl, 4-phenyl-(l-, 2-, or 3- )piperazinyl;
4- benzyl - (1 -, 2-,-or 3=)piperidinyl, 4-(3,4- dichlorophenyl)-(1-, 2-, or
3-) nor phol i no, 2-(4-methoxyphenyl)- (1-,. 2-, 3-, 4-, or 5-)pyrrolidinyl,
4- (2-chl orophenyl)-(1-, 2-, 20 or 3-)pi grldl nyl, 4-[(2-, 3-, or 4-)
pyridyl]-(l-, 2-, or 3- )piperidinyl, 4 phenyl (1- 2-, or 3-) piperidinyl,

4-phenyl -3- met hylEx%aﬁn il 3 £ Pyrrpli agh ﬁ Wek-PST RSk P noupsl (Reiuds . or 4-
) pyridyl]- 2 acetyl pres e }yr . y CJp| perazi n% droe (S: E(;(aL}rpI es of

cycl oal kylpwrawéndamkylalgqowpgrom ud?@rzinc’ym cell Moyly mbi@ty drso@ps wherein

t he cycl oal kyl. a r d,the al k iety is a
strai ght g;%}gﬁﬁ %ybrancgggge}_s r%i(f?%)&é \kpgs%c%@c %p %ﬁyl%ét #': ey

cyc: ohex%/I)l@@b:{nﬁllydﬁ%yjcy@tlhpxgp%/ile{t i, 2%; Z@nclaabtptg;th:elﬂ.gd:tlmlzl ethoxy, 1~

cycl opentyl ne , 3- cycl ope | pr , 4-cyc u

5- cyclgheﬁt Q'Fpeatylor é%@%?&f}ﬁ%ﬁf@pg&?’ﬁyf ﬂ(& %ﬁylo’g €ycl ohexyl et hyl ,
2- et hyl - y&%}f@i?@igﬂwlp%@exy et 1—Exgnpl@§ 334‘ ﬁiye\.ﬂmy@i@]mmxypw al kyl
groups inc ude al k hi oal ky roups wherein t hi o nolety is a
strai ght [di- br&ncr@a 31 P EP kYA d PgRBYHPHINd oriid lat k%frr 8y is a

strai ght | kqy 11 gy such @s nmeLhy, onethyl, 2 -28-
nmet hyl t hi 2@?&?%%@@\ g%l o}é hylly 1 gllgtgﬁhYt hi oe('?thylrTE 3- (# rybut yl t hi opropyl
4 n- propyl plicoblyyinyll ethdkyet 2pethyi- 3péhl‘y;| t2hi;oerhyt)

hi | t eexyl, 1- ethylthioisopropyl,
2- rre{]:ﬁ @ gg}ﬁ?fﬁ%ﬁlc}%r gg%ybt%dc% Exarrpl es of phenoxy | ower aI kyl groups
i ncl ude phenoxy Eb:lmplagg mﬁos:ywﬁ:eabky& tdreupkk thcmdee tCp-si sy ostlkal ght  or
phenoxyet A PIES: T RroF S5y P E R e Ry o CAC ARy BUEy P enenl.
5- phenoxy pesiyheprpheeiypetyl, et phenoxyhexyl, 2-nethyl -3 10
phenoxypropyl, 1, 1-dinethyl - et tc. Exa s .of pyridyl oxy
| ower al kyl ~group$® nf WPEB@?&;@!%P S %ﬁE)Fz it he al kyl noiety
'45 a g4 ;angloQIk¥1Ma&mh EJ &6 kilergiQUhe W@hoéikﬁzﬂ-mo:&ty 96 a Ci-g
15 pyr | APOLE BERYI9EoNBy 25308 38 ol b G ER oy oBu picarbony T,
4-]pyri thQéYJJLQéI?Qﬂoarﬁbhgl, %yol&%x%iﬂ:%drgml O&yb.@@ﬁé‘éhyl%aﬁrgonylﬁ or

4-] pyri dyl oxy] pent , ] pyri oxy] pentyl, 6-[2-, 3-, or
4-1pyri dypzzssd car@@ﬁ’é%—hy?t%-[z- 3-, or 4-

Examples of lower alkoxy groups- 1nclude straight or
20 branched Ci;-g alkoxy groups, such as methoxy, ethoxy, n-propoxy, .
iscpropoxy, n-butoxy, isobutox?, tert-butoxy, sec-butoxy, n-
pentyloxy, isopentyloxy, neopentyloxy, n-hexyloxy, ischexyloxy,
3-methylpentyloxy, etc.
Examples of lower alkylthio groups include straight or
25 branéhed Ci-¢ alkylthio groups such as methylthio, ethylthio, n-
propylthio, isopropylthioc, n-butylthio, isobutylthio, tert-
butylthio, sec-butylthio, n-pentylthio, isopentylthio,
necpentylthio, n-hexylthio, ischexylthio, 3-methylpentylthio, etc.
Examples of phenyl groups optionally substituted on the
30 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 Ci-g alkoxy groups, such as phenyl,

35 2-methoxyphenyl, 3-methoxyphenyl, 4-methoxylphenyl, 2-




pyridyl oxy] propyl, 1,1-dinethyl-2-[2-, 3-, or 4-]pyridyloxy]ethyl, 20 etc.
Exanpl es of | ower al kynyl groups include C2_6 straight or branched al kynyl

groups, such as ethynyl, (1- or 2-) prop& 1-nmethyl-(l- or 2- )propynyl,
1-ethyl-(1- or 2-)propynyl, (1- 2- or 34 %Butynyl and (1-, 2-, 3-

ﬁb&gsngrEgﬁyhg6¥éﬁﬁﬂy%ﬂu§ 3&E°X¥B%$§¥ ﬁ§¥n5¥%ﬁﬁ£§a€on alnkﬁépg%%ﬁggﬂyﬁﬁree

doubl e bongsbﬁ@§g§pﬂbnyjya4abgﬁﬁy10g¥?ﬁ§ng1|s4ah§xyxuxyphemylbranched C2_ 6
al kenyl group, such as st

-
ci nnanyl ), zung %é?mnﬁrb\ét éng ;.ethp 57 propeg}ﬂe Sﬁgx\ébglﬁ9yi4 eht enyl
5- phenyl - E'IIR&E% %rg(i engla %néﬁi%ﬁipﬁhen 1Ph§nzy|5 %ﬂaﬁ%é%bk fenyl, 2-

phenyl - 3- hexen /1 =1, 3~ but adi enyl 5- hexatrlenyl
etc. E&nmnethoiyﬂ%rrﬁlomnophehﬁher4-aﬂmrogh I]x)g |21c51§ﬁél®9r@ybﬁﬁﬁlk@ 431 Kyl

roups wher,e the.c oalk I C3 1ﬁ%£ r as
gefl Ircl)ed ab‘abtﬂéﬁﬁqfth%%’ I’erggfl%%éh%n g‘fr%?s s E hg C% %ugl Kyl
group as deifbestadmrel, EZanhleﬁopﬁeﬂymmeB~ahkqid@h&nyhﬂméﬁcaﬂbybpmﬁnﬂips

i nclude al kylthiaq al kyl oups ereint iety, IS na ht
5 or branc%eg‘%ﬂ.éﬁ QééeP%ﬁ grﬁ%ﬁﬁﬁﬁi &Qppﬁggi %%&chﬁﬁﬂpﬁg¥g?ﬂwf %%letg is
a strai ght 49enbseoahed 1612 GaﬁkéﬁldﬂdpM@ngi,d@#fluﬁtdymwngl, Bxanpl es of
am no- substltuted | ower al roups opti.onal tituted th one or
Fvo T b BLRGFOROHe GnPEHEoSHy A deRoPa ke SRABOLEBRY L trad al kyl
groups OptbP&%ﬁﬂer%ﬁ S%b%t—ﬁié'ﬁfrgrd‘pﬂéﬁy‘lnez% $ - SR RIrgBheRl1 pranched

Cl _6al kyl groups an1nqag£ou whérein the al kyl noiety is a stralght
or branch@ﬂlanﬂhaﬂméyl3g¢bh%r fefli-nddchboverhandnp Led ogep ¥l over

al kyl grouggﬁééﬁéﬂyij @?§n§§5%°£%é%§nyirogpg ~ S Righdnhe  abky! soDi ety is a

straight or group as defined above. Exanpl es of
pyri dyl oxyttbeelomiphyEnydr oaps. i ncl ude pyri dyl oxy al kyl groups wherein the

al kyl ety is a n d above.
Exanpl&s of 1, 2, 3, gﬁ%@éﬂﬁ% g;on ﬁq%gwg%ﬁg g%ﬁ%%ag%gqgﬁ%%ﬁggF%g ude
1,2, 3, 4-t egrayys ramlrﬂ;phtnh;ag am ki;/he g‘rat@gsacw:blcelmnq lpmeabkyEvworghettgropsoms
strai ght Oreféé@%p%gr tgealKgﬁp réﬁggs%ﬁng of nitrogen, oxygen and sulfur

include pyrrolidinyl, piperazinyl, piperidinyl, morpholino,

thiomorpholine, homopiperazinyl, homopiperidinyl, imidazolidinyl,
20 thiazolidinyl, isothiazolidinyl, oxazolidinyl, isoxzazolidinyl,
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

25 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

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

35 with one to three members selected from the group consisting of




defined above. Exanpl es of imdazo[1, 2-a]pyridyl |ower alkyl groups

i nclude imdazo[1, 2-a] pyridyl alkyl groups wherein the alkyl 25 noiety is a
straight or branched Cl1_6 al kyl group as defined above. Exanples of

t hi azol yl | ower al kyl groups include thiyazolyl al kyl groups wherein the

al kyl noiety is a straight or branched Cl1_6 al kyl group as defined above.

Exanpl es dia]loejemalaydmgpwcawlrahgmroxalblmhelge@@ss 3Qkore| gitteips; and
tetrahydr%%/ ac,&{ aIk groups wherein the alkyl noiety is a straight or
branched G¥%-“aHk§fe %Up as defined above. Exanples of piperidyl |ower

al kyl groups includgn Bspgré£id (1al kgl groups wh ﬂfbltll&ﬂn 1kyiz pRd-Ety IS a
strai ght or branched Cl1_6 al kyl group as "def i ne above arrpl es of

di phenyl [Sowerd-al ﬁoxw%@oﬁﬁlpaf@@m@weﬂ—ms’ghy@ {dyir érou‘h’é ¥ncl ude di phenyl
al koxy5sug§; E)tegfg\gox@ilkyti g:%@gEsdle\/\hle_gl g t@g)ﬁr%%% ngmit?/ ét"hﬁ YL ai ght or

branched Ci_ gr oup i ne ove a nmoréety’is a
strai ght &-, l@n:aathetpm_zﬁnallkﬂ -ty -d3- deZ-r,né?d,aléﬁyeor S-+Exanpl es of

| ower al koxycarbonyl -subst i tut | ower | ky gr-oups . ude

al koxycar 3?5(%926 %/?Yf’ut e&leéﬁ@ 1gr gﬁzpé gWheﬁir €i n th ?C)éjl);)er%dlwl‘i S a
strai ght @, 4bﬂame’cﬂeﬁu{nl—6alzkpxy— g50pp)1a$—dpﬁp@ﬁm:a-@ave3amdthpb— Gﬂl—KYIZ—
noiety is_a strai C | ky] gro S e bove.

Exanpl es of pHEny rl%&é’rY%PEbg #gvﬁl qg':th@ﬁ'ule(ﬁil %E’ nia'l rk I"g‘i’%ups
incl ude phenyhpakkomgar Hga&étfyr@&de&:hyﬁd 1-a) kyl, grpups, wherei n the al koxy

noi ety is a straight_or branched Cl 6al ko %gr oup as defined above and the
al kyl "~ noi éP}Pr§aaingk,r s FRENGE - Fancheddol B raloy P~ HROERD OJSU’d’ef?ned above.

15 Bxanpl g el bysir 0y subst bLuted d-gustoablatlo, gaaupsonddialaiden) -

hydr oxy- subst it ut ed al kyI gr oups wherei n noiety is"a stral ght or

branched €t-6°al %y)lplgiﬁéfﬁﬁlaglde?"l Fed éb@b@#ﬂ?ﬁeﬁgl 1o ?ﬁy@mx?rg‘koups
gughd?ﬁyw% %%%%’E/ 41- %@%(Why%?_ i]ydr oié%?%lp)ﬁlperaﬁlgyoxy%utyl
3, 4- dlfhydr(@xstblmmpheslylhydﬁ-oxy%mnm 3= Mpi@%ﬁmwént%[ B=,hyddroryhéxy| ,
3:2), ?1| '[nr:}|t %’% Xlr)yﬁ' OX&QE}?QW%)QSADW%DIG% 0 tpméﬂ&?xyflt 23/\%1’ gﬁkyl groups
‘i ncl ude )plpera21nyl '4—benzyl~(l~,'2~,'or 3 )plperldlnyl 4—1{(3, 4~
dichlorecphenyl)-(1l-, 2-, or 3-)morpholino, 2-(4-methoxyphenyl)-
(-, 2-, 3-, 4-, or 5-)pyrrolidinyl, 4-(2-chlorophenyl)-{(1-, 2-,

20 or 3-)piperidinyl, 4-[(2-, 3~, or 4-) pyridyl]l-(1-, 2-, or 3-
)piperidinyl, 4-phenyl-(l-, 2-, or 3-) piperidinyl, 4-phenyl-3-
methyl-(1-, 2-, 3-, 5-, or 6-) piperazinyl, 4-[(2-, 3~, or 4-
ypyridyl]-2-acetyl—-(l-, 2~, 3-, 5-, or 6~)piperazinyl, etc.

Examples of cycloalkyl lower alkyl groups include

25 cycloalkyl alkyl groups wherein the cycloalkyl moiety is a Cig
cycloalkyl group and the alkyl moiety is a straight or branched
Ci-s @lkyl group, such as cyclopropylmethyl, cyclohexylmethyl, 2-
cyclopropylethyl, l-cyclobutylethyl, cyclopentylmethyl, 3-

. cyclopentylpropyl, 4-cyclohexylbutyl, 5-cycloheptylpentyl, 6-

30 cyclooctylhexyl, 1,l-dimethyl-2Z2-cyclohexylethyl, 2-methyl-3-
cyclopropylpropyl, etc.

Examples of lower alkylthio lower alkyl groups include
alkylthioalkyl groups wherein the alkylthic moiety is a straight
or branched Ci alkylthio group and the alkyl moiety is a straight

35 or branched Cig alkyl group, such as methylthiomethyl, 2-




25 al koxy al kyl groups wherein the al koxy noiety is a straight or branched
Cl _6al koxy group as defined above and the al kyl noiety is a straight or
branched Cl1-6 al kyl group as defined abgygL such as et hoxynet hyl

1- met hoxyet hyl, 2-nethoxyethyl, 2-ethoxypropyl, 3- nethoxypropyl,

3- et hoxyprg v 2P 0 = bt + 3 oX |,
5-nethoiEp@%%bY%éhéégﬁﬁgégggn$§+¥léhﬁﬁgiﬁg§§h%x%%ﬁyfﬁgi%e%ﬁbm’ Yoty
2,25dine}thtﬁ&Tﬁ?ﬂpx@pgﬁppyfn—?r??yﬁthégbytyﬂrrﬁﬁ%r%@m@&hyﬂ-éaﬁf ExanPLes of
carboxy lower al kyl groups_inclu arboxy =~ [ rejn the

al kyl noi eP?Hﬁélfd%ﬁe%-Hi‘/ght'%’P‘*B?’Sﬁctﬁﬁﬁpﬁg‘g&'_ St %ﬁaﬁgﬁﬁe%% defi ned
above. - 3lat Ryl ASRlop R Pasad tisnbst-ink tih gl Himweiopgllky btgr oups optional |y

substituted wth one or two |ower al kyl groups.on the carb ﬁb 8roup
i ncl udé car banoy! - Bx#srlasudd PRERGKY gt RIS 215yt GRS qu?&éﬁet U t h orie

or two st rgi% yqogor]%rsg%éféiQ% S 18h kY hoSEOFIPSs QN sttha i gAE bermytarhedp

wherein th Is a stralght or branched Cl al kyl group as

def i ned aboye.alEyanptewp ofsusdr popheydsmatdmt, LoneeneF¥g§ihydrodps i ncl ude

mor phol i nyl car bonyl. _al kyl ei p_ | e YondSoihal ght or

br anched Cﬁ?@?gﬁ¥§%hygfoé gégééghégﬁ?&ébgvéﬁgﬁéyggggﬁg?és of eﬁ%@yl@?omer

al kyl gr oupsphéredstigenbebz of+phelduypentglipstwitersixyhehglal Ryhethyletdy is a

straight or, branched .Cl1, 6. alkyl .group as defi aboye. Exanpl es of

phenyl iophﬁﬂﬁﬁyﬂﬂquﬂ'g?b%ﬁ%“%ﬂ%ﬁﬂﬂg pﬁﬁ%?@X?#ﬁ%%’a?Eér groups wherein the

al kyl noiety is a Biamilght of pytSdprane Nete€labkal kytowprsoimcasdedef i ned :

above. Exanpl es of naghthylthlo |, owner. aIK%I q;gr s.igclude a htg ItQio

al kyl gr oURETWhHErEYALENE SFRYPS MRISEEHN ERG SHREI GRESTEr Thranthet %CL_BT al ky!

group as dxgiaﬁ@fé@b,?ys%@a@&loaﬁ obuél dPal2kyl Bh| 0ot oaverpyadikiyll oy Ditkpishyl,

include 20. cycloalkylthio ajkyf grougs wherein the alké£ noiety is a

strai ght of—b?andredorlisl YAy Igsydpta¥ldetiifed dpoveT Exanpl es” of

pyri dylct hi o | RN ouRs dnclsudesy pyry iy 8xah K¥bp@l oupg 2whepej n

t he al5yl E%X%% %§§&g St?gl ht[ or branchedh%iﬂ_GQ%Ik;Fis roup. as defiq%p

above. 25 &xahplmsiclylpyyiprepyl t41 (@1 oder 9¥k9T]Rﬁ¥ﬁﬂ£iq¥N puggl, >-{2=

pyrim dinykthig. gl é{ Whsrshn Lhepal kol @Rl aLyplesdyilngeabylor |

branched cﬁ-e‘%i%yﬁ¥ Fgﬁgﬂgéy e |§td abgvé. Exanples¥%¥ F%¥ylei?§ I%mer

al kyl grougsi2fclitdeor 4-]pyridyloxylhexyl, 2-methyl-3-[2~, 3=, or 4-]
pyridyloxylpropyl, 1,l-dimethyl-2-[2-, 3-, or 4-]pyridyloxylethyl,

20 etc.

Examples of lower alkynyl groups include Cp-s straight
or branched alkynyl groups, such as ethynyl, (1- or 2-) propynyl,
1-methyl~(1l- or 2-}propynyl, l-ethyl-(1l- or 2=)propynyl, (1-, 2-
or 3-)butynyl and (1-, 2-, 3- or 4-)pentynyl, (1-, 2-, 3—-, 4- or

25 5-)hexynyl, etc.

Examples of phenyl lower alkenyl groups include
phenylalkenyl groups containing one to three double bonds wherein
the alkeﬁyl moiety is a straight or branched Cs-s alkenyl group,
such as styryl, 3-phenyl-2-propenyl (trivial name: cinnamyl), 4-

30 phenyl-2-butenyl, 4-phenyl-3-butenyl, 5-phenyl-4-pentenyl, 5-
phényl—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

35 cycloalkyl alkyl groups wherein the cycloalkyl moiety is a Cs-




furylthio al kyl groups wherein the alkyl noiety is a straight or 30
branched Cl1 6 al kyl group as defined above. Exanples of thienylthio |ower
al kyl groups include thienylthio alkyl groups wherein the alkyl noiety is
a straight or branched Cl1_6 al kyl group,as defined above. F Exanpl es of
1, 3,4-thiadiazolylthio | ower al kyl groups 35 include 1, 3, 4-thiadiazolylthio

al kyl gro 1WagEeh Nat K 3 ot Y. i3S hajirght, ched C1_6
al kyl groﬁ%ﬁgs dggin%dﬂgﬁoﬁéﬁggigﬁ%fggh%f¥B§h§%ﬁ?§§%§l@F%ﬁ?%b%%%Er al kyl
groups i rifingdehbenzipratchedy Ci-hi olktlk girogp cap Haiticedi abohe. al kyl noi ety

is a straight or br Cl.6, al kyl_.qr , as, defin bove. 5.Ex | es of
benzthiazo?ylthio | Gwe %%Fk§?-Bﬁﬁg%gl%ﬁggﬁﬂaziﬁﬁﬁéF§g¥30?§ﬁ%ﬁﬁ &ngf

gr ogpfs_ V\héelﬂeciyﬂthﬁle alk;y]{ gmiapsywhézseiall $Fé$lei&m?E§F?m£la @tghkflyﬁtdgr oup
as defined above, es. of tetrazolylthio_ | ower_ alkyl groups.include
tetr az%l y|CFhE’EaBFE§Eﬁ>1<a‘§P@G§;§Y Qi FRe23 $5H 105 QPQV?sa‘é‘gl%estallﬁnght or
branched @bi6tgl k¥l aosersd s def bAsskrakoys., EXRPD! @sopf dereexadd!addthl o

| ower al kyl groups include benzoxazolylthio alkyl™ groups wherein the alkyl
noiety is a strai gRE"®LeBr ahRidccsubs i iiedyleiprasl bk igreyrabove.

Exampl oo, bt Bhazel iluachover, Al iheobouRs, HRGLUI i LligERl Yhthie 2l ky

groups wherein the alkyl noiety is a straig or bran 6 al group
as def i ne@nabovarowx dmgilude oimimg-dapskytuted dldwer gabkys aridwpslincl ude

i m dazel yl.thLp: rau r.ein . yl [ I;S~ a rai ght or
brancﬁgd E&%%eéﬁﬁg%i6g§§p8§%W%§ﬁﬁ%E3Eg§%@%¥(ﬁbﬁﬁ§§%%?%§057aikyfgﬂbu?s

am no- substi the¢ egmimneroapkyhetein kheealkyl mdiegyotpsa opt reonhil yr
~substituted with e qr.t | ower_ al kyl roups on the am no group include
ami no- subBEPETREd i ikE T i GFbURRT GBEVnal |y substituted with one
or two straight or Exbmphehest Gheboalkydwer @Ry ogrihes amdladgr shhomyer ei n
the 25 alk%%tfio nnie%é is.aﬂg{raiggi or, branched C1 6 al kylthio group as
defined aBotE: AT "APKTHD Mol A e BORaitghe SFEBHANc g bEangiedy ky|
groupLtms defided/inkever &xadgdiesdobbehenyl -substituted |ower al kylthio

| ower al kyl groups, i ncl ude phenyl - substituted_al kylthio al kyl groups 30
wherein the al kyl t FEETROFR]F PYTAALPEY g esr 2bKEh cCHEPRSL 15CaPE/1 t hi o gr oup

as definegyahoyro:gndikhe ghdits RBe@bYnitheé alkyl moiety is a straight or
branched Ci¢ alkyl group as defined above.
Examples of 1,2, 3, 4-tetrahydronaphthyl lower alkyl
20 groups include 1,2, 3, 4~tetrahydronaphthyl alkyl groups wherein
| the alkyl moiety is a straight or branched Ci;¢ alkyl group as
defined above.
Examples of imidazo(l,2-alpyridyl lower alkyl groups
include imidazo[l,2-alpyridyl alkyl groups wherein the alkyl
25 moiety is a straight or branched Cis alkyl group as defined above.
Examples of thiazolyl lower alkyl groups include
thiazolyl alkyl groups wherein the alkyl moiety is a straight or
branched Ci-s alkyl group as defined above.
Examples of tetrahydropyranyl lower alkyl groups
30 include tetrahydropyranyl alkyl groups wherein the alkyl moiety
is a straight or branched Ci¢ 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;-¢ alkyl group as defined above,
35 Examples of diphenyl lower alkoxy-substituted lower




straight or branched Cl1_6 al kyl group as  defi ned above. Exanples of

furyl -substituted | ower al kylthio | ower alkyl groups include
furyl-substituted al kylthio al kyl groups. 35 wherein the alkylthio noiety
is a straight or branched C1_6 33 al kid&hi o group as defined above and

t he aIkyI nmoiety is a _straight, branched Cl1.6 _al k g as deflned
above. Exabfds WPupyr iaGiLuderSin Hﬁéda %@%¥"5595FPFH¥6d %é&ﬁi F groups

i ncl ude PY S st hlk%%g b Lt @‘soaaéi(ﬁ'él @%&Sbrén&ﬁ@i &ty Tah.ﬁoﬁj/ kyl thio

noiety is a stralight or nched Cl_6 al kyl t roup as defined above and
the al kyI qmq: s sledinedrabore aod Bhanzhenl @’pﬂ@ 5 k§l a ¥l dE @&f i ned

above. f hyd t ry ylthio | ower -alkyl groups
i ncl ude h@%&%&%‘gb8§f|%£?ii ﬁgﬁ %ﬁ ng y é%%%ps 10 wherein the

al kyltBi o noi ety i sEgamples ght LDWebralkwxytaZboﬁy&Fkyb$¢mtuﬁ$dodpwag def i ned
above and the aIkyI noi, et strai ght al roup as
defi ned abVel E%&HBFe§n6¥u eﬂ&?y‘/‘y gﬁﬁkg?l?‘}f]gt é%ﬁ%ﬁ\ﬁgfg% ]%t]h 9196'\189 al kyl
groups i ngjpide ipheRaxyl reRetndidrgdial kKystfiyial oyl bganchpsd b5 a\l:ﬂenqn n the

alkylthio noiety is a straight or branched C1 aIk | t hig as defi ned
above and qxﬂy@aﬁ@yﬁeﬁﬁﬂeﬁya¢@¥%aangtFB?gﬁ%kxﬁ W?%&ﬁgh d %n?%?%ﬁiﬁ% Jroup as

defined ahgve . he@?%”@'éfk AN a8l Hoxyeat kel substi tuted | ower

al kyl t hi o Tower kyI gr oups |nclude al koxycar bonyl -substituted 2

al kyl 6lBi o al kyl gr otpamwies etfh phrayh kewgr meikerycrELeNBY1S3gHe t8Fed br anched
Cl_6 al kog v%r Ekﬁ"? gfé%;?gdu?&%\&%eﬁx%gkéf {lﬁi&:@'a@rﬁ@ﬁ Ysudst idugkaal ght or

branched oup as ove™ and the alkyl noiety is a
strai ght ml}@rla@crbagsc:&heraimwhega@@pxzasnowy Aedaabbyalglis oEx Rrpnekedf

| ower al keny S |nclude t, n roups
such as V|(Eiy‘1 %ri 2&? , ?g%{_ﬁécg@br?gr{eha ?P{}/%] (§_§l§%§§ %é)ét;)ut eP\yI
(1-, 2-, %tﬁlgﬁt) oﬁeh:‘:&n‘mylhed alids 6lkyl 233;0113} as4debinégd )m@nw Exanpl es of
di hydr opyri dyl s i.nclude, 1,2- i_h r rid
ond A ke Evaiip e B2 piatnl e tLER Ly il CulHoPYT T Y
group- SUbSiﬂdllﬁd@dhwi:&préulgﬁmmedt ﬁlbkjrﬂet@rcmmscbwhergxmume adﬂwél moigtione

or two heteroatons sel ect n1the consi sti of .nitro en
and sul furlS |5h(;sftﬁ6églﬁ5§fr‘?36 J‘(‘ﬁ d Cl. group as ci?a%lned aboveq%%’xrlﬂéyg

1 to 3 hydroxy groups, such as hydroxymethyl, 1- hydroxyethyl 2-.
hydroxyethyl, 2,3-dihydroxypropyl, 3~-hydroxypropyl, 2-

20 hydroxypropyl, 4-hydroxybutyl, 3,4-dihydroxybutyl, 5-
hydroxypentyl, 4-hydroxypentyl, 6~hydroxyhexyl, 2,2-dimethyl-3-
hydroxypropyl, 1, 1-dimethyl-2-hydroxyethyl, 2,3,4-trihydroxybutyl,
etc.

Examples of lower alkoxy lower alkyl groups include

25 alkoxy alkyl groups wherein the alkoxy moiety is a straight or
branched Ci-¢ alkoxy group as defined above and the alkyl moiety is
a straight or brancﬁed é}ﬁ alkyl group as defined above, such as
methoxymethyl, l-methoxyethyl, 2-methoxyethyl, 2-ethoxypropyl, 3-
methoxypropyl, 3-ethoxypropyl, 3-propoxypropyl, 4-methoxybutyl,

30 3-~methoxybutyl, S5-methoxypentyl, 4-ethoxypentyl, 6-methoxyhexyl,
2, 2-dimethyl-3-methoxypropyl, 1,1-dimethyl-2-methoxyethyl etc.

Examples of carboxy lower alkyl groups include carboxy
alkyl groups wherein the alkyl moiety is a straight or branched

35 . C;¢ alkyl group as defined above.




35 sul fonyl, piperazinylsulfonyl, piperidinylsulfonyl, norpholino -34-

sul fonyl, thionorpholinosul fonyl, honopi perazinyl sul fonyl,

honopi peri di nyl sul fonyl, imidazolidinylsulfonyl, thiazolidinyl- sulfonyl,

i sot hi azol i di nyl sul fonyl, oxazolidinyl sgkfonyl," isoxazolidinylsulfonyl,

i sot hi azol i di nyl sul fonyl, pyrazolidinyl-"5 sulfonyl, etc. Exanples of |ower

al koxi do groups i nchyge,&ld OBk Oinc A ANEREL: o 1%Jw@><hﬂ9ygrmgs such as

nmet hoxi do, ethoxi do, et'c. The pyrrol’i di ne conpounds represent'ed by General
Formul a 100p(ugor@é,rlybéulp$‘bxiu¢@d Bythaeows FEehbeker @idyllogrexpspsine thpy a

t hod h 1
R 06 R101 SR R A e e TR 28R P ekt Al RER LA NG R 2 ar e
as defirmﬁbpﬂnmnallgnduﬁaﬂitutedaW1HMndne-omrﬁﬁe0$trqpqhtoom bifdvechmpd Colgi di ne
d b d 20 subj ect
T h At | GG PORS L o r oo S8 DERGY I R ED AP ESHT R Fobs: Thatams a8 af
am no- pr otRGi-i @ tg60 Upsartsl el_fgeélatyl |g|fr}6{1yd§s demeiedabisexycar bonyl groups,

| ower al kanoyl groups, aryloxy carbonyl groups, aryl-substituted | ower
al kyl groups, etc. é%?@B&%@pP@sm@ﬁPhQ%M&V g Reoeitla riswiey| 2gkokigEauREl ude

strai ght  olc1heanaBechSlufnahkoxyoarhogy! g%@%@sﬂhe%% gfic NELAAXYEALPANY! |

et hoxycar bonyl, propoxycarbonyl ut oxycarb , tert- butoxycarbonyl;
pentyloxycaibbﬁyral@@&y¢©ky@aﬁb©@y$bsé@@ylExanﬁP@§ cefipegrakgveanoyl groups

acetyts oropi onyl . EBAEHA 2t SERGeTr IOt gy e, SERaRE SRk

hexanoyl , a8yl Exaupbewhefezmyﬂmxyﬁuqﬁomplegyoupsd retiradghphenokyandacbony|

g;?ggﬁ Fp onaiké%qyggéitutgd Wit one to three 5 substituents; naphthyl oxy
y t ﬁf UE%?? éﬁ' ‘With one to three substltuents

etc. Exanpl es of subsingdleendbs flodnylahyb fowepsalikydl gaeupetindiudet hyl ,

propyl, n- Ut§5thggcaf%§f”gkoups wherein the alkyl moiety is a straight or

15 Dbranched Ci¢ alkyl group as defined abové. ' -

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

Examples of cycloalkylthio lower alkyl- groups include

20 cycloalkylthio alkyl groupé wherein the alkyl moiety is a
straight or branched C;¢ alkyl group as defined above.

Examples of pyridylthic lower alkyl groups include
pyridylthio alkyl groups wherein the alkyl moietj is a straight
or branched Ci¢ alkyl group as defined above.

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

Examples of furyithio lower alkyl groups include
furylthio alkyl groups wherein the alkyl moiety is a straight or

30 branched C;.¢ alkyl group as defined 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

35 include 1,3,4-thiadiazolylthioc alkyl groups wherein the alkyl




tert-butyl, n-pentyl, n-hexyl, hydroxynethyl, 2-hydroxyethyl, 1-

hydr oxyet hyl , 3-hydroxypropyl, 2, 3-di hydroxypropyl, 4 10 hydroxybutyl,
1, 1- di met hyl - 2- hydr oxyet hyl , 5,5,4-trihy§%oxypentyl, 5- hydr oxypent yl ,
6- hydr oxyhexyl, 1-hydroxyi sopropyl, 2-netfyl-3- hydroxypropyl,

trifluoronmethyl, trichloraq hyl ,. chl qro hyl r onpnet hyl J_uar yl,
i odomet hy| MORFY ubt cﬁr&qﬁﬂlﬁ%dgﬁrgﬁﬁgﬁﬁ - ?gkgiogf%ﬁ’, Ylgersrdd" BBYE:
2,2,2_trifluoroethylgzagpled db derizahkiaseel fythica-1wear apkpbydroups
2,3-dichloropropyl, 4,4,4- trichlorobutyl, 4-fluaqrobytyl S-i:hl or o eril;[ZyI ,

3 chl or o- 2inedudsy Ihansagidago by Hitvite Ry 5050w S s TsASx Fhe %-Wdﬁ%ﬁf— -

chl oropropyl,. o ke Str.aj n I HPS=H& Rt i onal |y
substi t ut e#ﬁt%téodrf’ ttobérh]rogée.ﬁdn%gr?b?r;% égfigjé%%cﬁ%;?gﬁy?gggﬁe group consi sting
of hal dgen atons an@xamhyes oxf Ibegrzthpazokel Holg Losteorykybr@FdE n- but oxy,

sec- but oxy, tert-hutoxy,._n- tyl n- d y :
2- hydr oxyepﬁ%]ﬁf?e %W@%&%&g}mo %)i%%r 8£§%§%3§%@1§, gﬂgl y hjgﬁ%/%reg )OXY,
4- F  hydrpxybuipgight, brdbn®idhydd 2, Rydlhyy efimyy asbdefane@d above.
e L PR E T S e R

ydr oXyl sopr opoxy, 2* -9 0 , XY,
trichl Oro@éﬂéﬁ%l&aitMBOE@k p@rodg;somagéﬂﬁane fdlgnomeiboxyis 4 odomet hoxy,
di f | uor onet hoxy, di br ononet hox - chl| or oet hoxyai}eézﬁ’ 2,2-trifluoroethoxy,

2,2, 230 i chiterisBtth ey Prﬁn‘éh?%r%ia& GpbYY, 9802 &R nsHoRrSPoxYy,

4,4,4-trichl orobut oxynd1 £4 UK QRULEXY 70Dy 1 EAHONIRRRR ¥E R¥Y .groups include
3-chl or o- 2- net hyl propoxy, 5-bronohexyl oxy, 5, 6- dichl orohexyl oxy,

3- hydr oxy-ercitmaspddsbsg, abeyl igeussr ehgheinrthe pdiyheotats & Roxy groups
optionally ST, ed W t r ers Sekachss,d rom the group
consi sti ngsg¥%%§gngﬁ%%ecggésnglgwﬁ]y ?%‘%I gr OUR; hal ogen atonms such as
fluorine, bronine, E26mptésorfi diazalyloaioneowsrc aliibngrsiporingdude :

substituents, ar esen )S1 ] Sy, t he; s Prs dicftergnt.

Exarrpllés gtfhjaar%ﬂ%ly S %F%idhqeroo\?\%% gbé%%%r%ﬂd%salsﬁgl ﬂgéé %enzya\ , 5

2- phenyl etdw Ibrahdieenygh gt AYkyl Ixphpngs pdehited aboFephenyl but yl ,

5- phenyl pentyl, 6-phenyl hexyl .1.§-di | - 2- e :

2- met hyl - 3- phenyl pr 5#9}['%5 noafpﬁfr‘?r Fﬁ%?ﬁ/@l? glow%%p%gkﬁ %]{Cﬁl)ﬂs 15191ude

(a- napht hyini @iyl thi6( 31 kgphidopips whéydin 3Hea-alkgphididypricpy |

4- (( 3- napht hyl ) butyl , 5-§ -n plﬁh}th ntyl, 6=((3-.na hth‘{ﬁ)hexyl ,

1, 1- di met FAL3LGY: RXpRER %’%‘? s g‘;i&rgt%%?%%-a(s( %;éfénﬁgpﬁ% Ypropyl, like

phenylgsubstitut ed skembUdd o abfiapshgsstlifed lower alkylthio lower
alkyl groups optionally substituted with one or two lower alkyl
groups on the amino group include amino-substituted alkylthio
alkyl groups optionally substituted with one or two straight or
branched Ci-g alkyl groups on the amino group wherein the

25 alkylthio moiety is a straight or branched Ci.s¢ alkylthio group as

defined above and the alkyl moiety is a straight or branched Ci-s

alkyl group as defined above.
Examples of phenyl-substituted lower alkylthio lower

alkyl groups include phenyl-substituted alkylthio alkyl groups
30 wherein the alkylthio moiety is a straight or branched Ci
alkylthio group as defined above and the alkyl moiety is a
. straight or branched Ci¢ alkyl group as defined above.
Examples of furyl-substituted lower alkylthio lowex
alkyl groups include furyl-substituted alkylthio alkyl groups

35 wherein the alkylthio moiety is a straight or branched Ci¢




al kyl groups optionally substituted with one to three substituents; or

| i ke naphtyl -substituted straight or branched Cl- 6 al kyl groups optionally
substituted with one to three substituents. Exanples of substituents for
aryl groups include 15 nethyl, ethyl, pggpyl, n-butyl, sec-butyl,
tert-butyl, n-pentyl, n-hexyl, hydroxynethyl, 2-hydroxyethyl,

1- hydroxy%tthLthS_o Q)z‘du]_gxé@rdéﬁihed Zaptvdl Bydr @Psquml moﬂef&'dié”éybu'[w
1, 1-di met hyl - 2-hydroxyethyl, 5,5, 4-trihydroxypentyl, 5-hydroxypentyl, 6-

hydr oxyheﬁﬂralﬂhﬁyélﬁo??@%@]@rdoﬁw alke ORPHP 325 ARTGREHr BRYTS- 20
trifluoronethyl, tr ﬁp% |_ I fl met hyl ,
i odonet hyl , dlfluor%%é&é? gh%$r1 ne%E%EEE%MEe%J%g%%SFﬁi%?&thlo 1Bes
2,2, 2-tri fdlkylogthyps inc&uﬁetPycidyﬁﬂa@bhyhtueedcﬂﬂh@ﬂbbl@pylkyl groups
2,3-d| hIo y |chlorob tyI 4- b 5: ¢chl oropentyl,
3 ohi opo- SRRERY FRopsl TR ISE S Bithan  sEralafioPktasnrd e

3- hydroxy-aakththiopgﬁ@yp ,as0delfi kel eﬁ:iolVéI ghti tiie bﬂaclyahﬁdl@ﬂy_&salakyl gr oups
optional Iy substitut t hree menbers..sel.ected fromthe group
st ot N tSPLohs Shamraiaig Gne WPABoRTP O GIRERRAERE - o hoxy.
propoxy, n- butoxy, Eié%bﬂ@%t@£Yhy %g-Bub@%ymﬂﬂpr6h¥£Cﬁ%kyﬂthh%XYbﬁéﬁ, 30
hydroxynethoxg 2- hydr oxyet hoxy, 1-hydroxyet hoxy - hydroxypr opoxy,

2, 3- di hydreadsy r@ﬁ‘é‘%@s W%@o&%ﬁﬂwwitituﬁqrﬁlﬁyﬂtbl%ﬁﬂr@@y@f-‘ﬁ’é&%
5,5, 4169“ bardr-axy PeRd yéﬂegaamh%o ﬂa&&%xeegt ¥ PXYghtB ohzygfawxd oxy,

1- hydroxyi sopr opoxy, 2- hyl - 3- hydr oxypr opoxy, triftl uoronethoxy,
trichl or omdklidgipio %r@m @rSod@fhmq/ ab@wgmn@tmplkﬁﬂumm Hex B,

LT vor oStRBRITE b R SO R 6P Sk nda Shge O 2.2 2
di chl or opr opoxy, 4 Exmngllelschfqrhﬁmcm{gxyubﬁtjtﬂumdobuwwﬁl]@lthhboit@pgnt yl oxy,
L
opt i onal | wheubsh i tiu exikmlthlorrm:taty tLhr eestmﬁim_,éits osebmﬁc&néd Comm t he group
1 tor i ne, SRk as Sini A e P BT Roora B WK IO g e
substitue@tsaﬁgmtjék[nrﬂﬂahéd ¢¢M3ai&?$tgf¢mpnas maflhedtdhbvmane or different.
The reaction Tor predueund, ceeund (1L Lomeomoand (2) /s carr ! oo out
“basi ¢ conpauftkhilhi Toweaaall kgD droups include alkoxycarbonyl-substituted

20 alkylthio alkyl groups wherein the alkoxy moiety is a straight or

branched Ci¢ alkoxy group as defined above, the alkylthio moiety

| is a straight or branched Cig-alkylthio group as defined'above
and the alkyl moiety is a straight or branched Ci.s alkyl group as
defined above.

25 Examples of lower alkenyl groups include straight or
branched C;-g alkenyl groups, such as vinyl, l-propenyl, allyl, 1-
methylallyl, (1-, 2- or 3-)butenyl, (1-, 2-, 3- or 4~} pentenyl
and (1—-, 2-, 3-, 4- or 5—)Hexenyl.

BExamples of dihydropyridyl groups include 1,2-

30 dihydropyridyl, 3,4-dihydropyridyl and the like.

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

35 sulfonyl, piperazinylsulfonyl, piperidinylsulfonyl, morpholino-




referred to as "Reaction A" hereinafter. 15 Exanples of useful solvents

i nclude water; |ower alcohols such as nethanol, ethanol, isopropanol and
tert-butanol; Kketones such as acetone gﬁd nmet hyl ethyl ketone; ethers such
as diethyl ether, dioxane, tetrahydrofuran, nonoglynme and di gl yne;

al i phatic acids such as acetic_acid and. form c acid; t ;

net hyl acéfonyid ethfﬂnéﬁﬁfﬁpgil?@ﬁéxkﬁ¥§géd hygﬁéh%§§§§%§%l§ggguéé?ﬁ§i'

chi or of o Rorflialies ARy NaNGongi¢ hl Qkeebhentdiand surtbagl, | et-hdabbbididel-

am des such as N _N-di net hyl f ofmam de, N, N- di net hyl acet ani.de_and .

N- net hyl pymdificdgie; di mbsdthiaanlicingdsuliibmet hyl ﬁf@&&?& 'BY??‘?Ja‘?ﬁpé’&f and
m xtures af suc A ' Exa ' f 7 ncbydez sl Neilratl -

aci ds sucﬁ%&?azﬁ%gggﬁﬁ d%%%gggfd,ﬂ%ﬁ?ﬁﬁ%&%ﬂggﬁgigﬁgﬂﬁﬁﬁfob?gnic acié?iand
organi 8 agiudsoswyth ascform c acid, acetic acid, trifluoroacetic acid and

p-tol uenesul foni ¢ aci.d. Ex | es._of bas] oqﬂgg i
carbonates 30 §%@ﬁ¥g§530 u qgg?bo%%%%%ﬂ%%tgggﬁgﬁ1car gﬁ%ﬁesgg§%?3h1°r
‘hydr ogencay;heraea end #0tassiougrbyds pgandaribonatkoxiel, msttaixidey debxi des
such as sodi um hydr oxi de, potassi um hydroxi de, cal cium hydroxi de and

| it hium hydroxide. An acid or basic conpound is usually used in an anount

35 of at |east abeyp % pRbBid B deformakl Yepbesénded copbeetheddl -Bimuisl es,
per nol e of conpound 5). However, an acid al so used in

|
exces30r el @i vean obeonpedinerd 25y TRELPWACTREP ARy o S£BESF§3BP%%@e§ggg
usual |y at, Ao 0ol 8s DU cRA0GH 2oy ekatabby stnahout. O to about 150C
and 5 usUal y

Inishes 1n about 10 m nutes to about 30 hours. Wen R112 of
conpound ([Reactian achémsuldstituted |ower alkyl group, it is also possible
to produce conpound (1) by the reduction of such conpound (2). The
reduction reaction can be carried out, for exanple, 10 by catalytic
hydr ogenation in a suitable solvent in the presence of a catalyst.
Exanpl es of useful solvents include water; acetic acid; alcohols such as
met hanol , ethanol agid!isopropanol ; hydr ocglfbons such as n-hexane and
cycl ohexane; ethers|such as di oxane, 15 tbtrﬁgydrofuran, di et hyl ether and.
et hyl ene gl ycol dinn%ﬂyF ether; esters gNictRh as ethyl acetate and net hyl

acet at e; aproti[TiS
—_—
. ¥ E
112

15 (2) (1)

wherein R and R are as defined above, and R'? is an amino-
protecting group.
.~ The pyrrolidine compound (1) can be prepared by

20 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.

25 Examples of lower alkoxycarbonyl groups include straight
or branched Cp-g alkoxycarbonyl groups, such as methoxycarbonyl,
ethoxycarbonyl, propoxycarbonyl, butoxycarbonyl, tert-
putoxycarbonyl, pentyloxycarbonyl, hexyloxycarbonyl, etc.

Examples of lower alkanoyl groups include straight or




pol ar sol vents such as dinethyl formam de; and m xtures of such solvents.

Exanpl es of useful catalysts include palladium 20 palladi um bl ack,

pal | adi um-carbon, platinum platinum oxide, copper chromte, Raney nickel
and m xtures thereof. A catalyst is pr %erably used in an anmount of about
0.02 to about 1 times by weight of con% und (2). The reaction tenperature

for the reduct eactlon | 25 usual | abo -2

pr ef er abl rﬁBSh %6 %&HP 88t Ritd ‘?Lh%l hydroge %S%g? é&%)sug%?y from
1 to 10 apuacyihe, i@@@iﬂﬁ@lpsp@mtamdyml $beﬁ—}btﬁtﬂbm:tboﬁy5 the;aehmytl 2ethours.
When R112 of conpound (2) is an aryl - ubstltut ed Io roup,
conpound (2) can WeTRIGSt 88 BV IBWGPEBRPL i PP EJ’QC kké%)é’ (i)

treating ¢g t@ﬁf@ drupd Bﬁtfoﬂ#ﬁ')}%hﬁétﬂ%%&tlthnoﬁe%ttéhtﬁe% sol vent; and

(ii) heating resulti ng conmpound in a suitable solvent. The sol vent for
use i nSt heubsbttuentof nepbphyioxymeprbenyt r@f@@ﬁeoa’glwlgbw@ﬁﬁw f or

reaction e | a r - 39-

botor s culhtheoe HERARIES, undtututirdr ooty Sl AGEI shBELUSY BbF -

tert-but ybrg]hl @r@ipm necd udd iy | ethny, agemyli sntismaﬂlry segsbdtyh an

armount of  at st about Ie of nd. (2 n about 1

nmole to aBSEF 11 ¥l S5 PEB éy &8s 1p rTi‘r:l*)ﬁfmun éh¥g)d2 e re %’?lh%l s

advant agegygltyxpsias06ds— ﬁg@w&ﬂyspr@pyabom 3-Qilﬂyldrai@ppttoﬁ.ﬁQC4-andbpr ef erably
at roon1tenperature to_a out usu n,about o}

- aboutl®s h@smxykﬁw oo ot ag s Maroatan o B F Rt hRef Sapentsl

al cohol s §Uﬁ 310! 6-19fdtangheand, |§Qﬁfd’1‘l@§?@b®pﬁﬁﬁﬂl n@-methgiesduct ed
usual ly at out to af)out 150C, and preferabl roomtenperature to

about 100@’@6@‘%&&’11 £5iEmpromesh Héur%rlcﬁgré’r{?@%l?ﬁﬂ’rd SrogeReFRYL For nul a

(2) used B§oﬁor§é@{3}1' NG1uBRbRLdIRN, CQBd&ﬁeﬁgﬁl | Wi PLQgkGR&ERIQr exanpl e, by
the process 15 shown b Reaction Sche Reacti on schene 2] / 8101 8101

0 HN~R ozdiayomenRitdtyl, N2ncloroethyl, 2,2,2 trlfluoroethyl 2,2,2
15 trichloroethyl,; 3-chloropropyl, 2,3-dichloropropyl, 4,4,4-

trichlorobutyl, 4-fluorobutyl, 5-chloropentyl, 3-chloro-2-

- methylpropyl, 5-bromohexyl, 5,6-dichlorchexyl, 3-hydroxy-2-
chloropropyl, or like straight or branched Ci alkyl groups
opticnally substituted with one to ﬁhree members selected from

20 the group consisting of halogen atoms and a hydroxyl group;
methoxy, ethoxy, propoxy, n-butoxy, sec-butoxy, tert-butoxy, n-—
pentyloxy, n-hexyloxy, hydroxymethoxy, 2Z-hydroxyethoxy, 1-
hydroxyethoxy, 3-hydroxypropoxy, 2,3-dihydroxypropoxy, 4-
hydroxybutoxy, 1, 1-dimethyl-2-hydroxyethoxy, 5,5,4-

25 trihydroxypentyloxy., 5-hydroxypentyloxy, 6-hydroxyhexyloxy, 1-
hydroxyisopropoxy, 2-methyl-3-hydroxypropoxy, trifluoromethoxy,
trichloromethoxy, chloromethoxy, bromomethoxy, fluoromethoxy,
iodomethoxy, difluoromethoxy, dibromomethoxy, 2-chlorocethoxy,
2,2,2-trifluoroethory, 2,2,2-trichlorcethoxy, 3-chloropropoxy,

30 2,3-dichloropropoxy, 4,4,4-trichlorobutoxy, 4-fluorobutoxy, 5-
chloropentyloxy, 3-chloro-z-methylpropoxy, 5-bromohexyloxy, 5,6-
dichlorchexyloxy, 3—ﬁydroxy—z—chloropropoxy, or like straight or
branched Cgsalkoxy groups optionally substituted with one to
three members selected from the group consisting of halogen atoms

35 and a hydroxyl group; halogen atoms such as fluorine, bromine,




8112 8112 (3) (2) 20 wherein R101 R102 and R112 are the sanme as above. The
reaction of conmpound (3) with conmpound (4) is «carried out, for exanple,

wi t hout solvent or in a suitable solvent in the presence of a reducing
agent. 25 For the reaction, conpound (4336s usually used in an anount of
at, least about 1 nole per nole of conmpound (3), and preferably equival ent
to a l argechfkcm,r elnast ilvdine: cetpouiider Jwo @ranpt@ss@bst:s@emt%@ment S

i ncl ude wat er ; Q s _such as propanol ,

but anol , tBFESS V\% 5&%?9%1#&8%?5?1%% %yco Amea(;%g?%% Er‘aﬁe al i phati c

aci ds such as forgHzgnpaeksdog@ndralehitztd¢iuted eldwss 21kl gsodpet hydluekher

t et rahydr of uran, di oxane, npnog y arongati c . hydrocarbons

such as bePeRABL: toRRERY: FHY;(ylﬁﬁ"enﬁ’i?g@ﬁYa&d’@nﬁ BEBR¥Lbohs such as

di chl oryg one%ﬁmb@ﬁhl @Lﬁﬁéﬂ (I}g-e@wj_ C@Lp@@n 1Tredhachhondeneemgh yi-xt ur es of
Ve

such sol "es of ci ng agents |nclude al i phatic acids such as
form c aci memqu:ﬂ?ua/m,c 2ame‘dhml+<31’rphermtlar0§3a1rt s-agphthylmebdylm For mat e;

hydri de redu sych or-on i e
cyanobor oh ?ﬁ%ﬂg'hr%%gﬁyu H ?‘?ﬁeﬁ%}’g ﬁk}g’rlﬁe@lgﬁhﬂle‘%?%ﬁ%%i u3m(ﬁydri de
ordm xt ur eﬁa}ﬁlﬁthﬁu@hrﬁbyd;l@el(mﬂﬂmythglalgmylsl Sc-gbtahyphtlgpymerg@dal t 6okB- |
reduci ng agents c s pa c a i a at oxi de,
pl ati num b‘l‘%@kﬂéﬂé'}j’ﬁ?ﬁf y ﬁi i'k L{-%RV\% Kddfﬁ%ﬁmggt@ 5:1(: % K J] ghgfé

acid alpkal hapreiail) pgabll, | slhsq&hmlasnbﬂmmcagemb;gh’a stibmadicked Ci-
tenperature 1s usuall from oom ra 0 abo 00C, and preferably
from aboudl ]S‘Olt%oélﬁéugpﬁij@@ uﬁjéggﬁﬂfﬁfym gﬁ'p%é in about 10
m nut es t og@hoitcutdtRoups. 17ke ralghRlat bebadittht@d atram@ht Coﬁ@;r%\@licdem(kgm i
nmetal salt is preferably used in a large excess  relative to conpound (3).

Wien a hydr iSd&YEe@HRRY Remnaldy i 8dep b tefe it R ife dqereg suitabl e
react| On {SAIALURSSL S isulles LEOSNARAULen8d 80 AAIGHAS iasihae

preferably about -80 to about 70C. The 25 reaction usually finishes in

about 180 refths ﬁ@hﬁ&ou@rwhouwuty?rhesqﬁ/wtcrérrEaJa*é-lhl@tségem~PP§t¥.]srua| ly

used in aﬂn£ﬂ€§y&2 ﬂ§d§89§ﬁethyl, 2-hydroxyethyl, 1-hydroxyethyl, 3-
hydroxypropyl, 2,3-dihydroxypropyl, 4-hydroxybutyl, 1,1-dimethyl-
2-hydroxyethyl, 5,5,4-trihydroxypentyl, 5-hydroxypentyl, 6-
hydroxyhexyl, l-hydroxyisopropyl, 2-methyl-3-hydroxypropyl,

- 20 trifluoromefhyl, trichloromethyl, chloromethyl, bromomethyl,
fluoromethyl, iodomethyl, difluoromethyl, dibromomethyl, 2-
chloroethyl, 2,2,2-trifluorocethyl, 2,2,2-trichlorcethyl, 3~
chloropropyl, 2,3-dichloropropyl, 4,4,4-trichlorobutyl, 4-
fluorobutyl, 5-chloropentyl, 3-~chloro-2-methylpropyl, 5-

25  Dbromohexyl, 5,6-dichlorochexyl, 3-hydroxy-2-chloropropyl, or like
straight or branched Cj¢ alkyl groups optionally substituted with
one to three members selected ffom the group consisting of
halogen atoms and a hydrexyl group; methoxy, ethoxy, propoxy, n-
butoxy, sec-butoxy, tert-butoxy, n-pentyloxy, n-hexyloxy,

30 hydroxymethoxy, 2-hydroxyethoxy, l-hydroxyethoxzy, 3-
hydroxypropoxy, 2,3-dihydroxypropoxy, 4-~hydroxybutozy, 1,1-
dimethyl-2~hydroxyethoxy, - 5,5, 4-trihydroxypentyloxy, 5-
hydroxypentyloxy, 6-hydroxyhexyloxy, l-hydroxyisopropoxy, 2-

‘ methyl-3-hydroxypropoxy, trifluoromethoxy, trichloromethoxy,

35 chloromethoxy, bromomethoxy, fluoromethoxy, icdomethoxy,




1 to about 20 noles per nole of conpound (3), and preferably about 1 to
about 6 noles per nole of conpound (3). Especially when alum niumlithium
hydride is used as a hydride reducing 30 agent, it is preferable to use

et hers, such as diethyl ether, tetrahygggfuran, di oxane, nonoglynme and

di gl yme, and aromatic hydrocarbons, suCh as benzene, toluene and xyl ene,

eactfon B R AR L e L BT 2O Y i ami ne an

reaction S ylam né, {riethylanine and
35 N- et hyldiiifdopropyhoay s 20 2-toi ethdraetbbryes3sidloraprapbetulZap—- 41-

sieves of the.type 3A (M5-3A) ,apd. nol ecul ar si eye pe. 4A (M5-4A).
When a caf%ﬁ%ﬁpﬁgﬁ§8P8 néﬁgbﬁ Eﬁﬁggfﬁ8%5§8ﬁ¥’i%qﬂgg%ogggggyTg%ucing agent ,
the react i@ drepeauglbyyca-chedrotl-rathaliputpe:80 bromahexyldH0CS, &nd
preferably about 0 to_about gog, in.a %ﬁdro en atnnsphirg of abog

at nospher iH GlesehrBEY L eEh FatYeEoRY T~ CPARGORF BRab Sy abd8t SHiHg ﬁLJh‘éJFi c
pressure to-abeul &0 aliMoxQrgidhpst BPtpémr}C%u%t@tﬁwéu ageh daaofo such as
form c acid, amoni um forna%e, cycl ohexene and hydrazi ne hydrate. The

reacti on ugusel yenbers nisiessernsdo ihel SreuRbARSIEE 1RGPS . hakRIeRafBPYR i ¢

hydr ogenat j r I N I ed, of t 0.1 to
about 40 f#@?aaﬁgagégg%r%gl?'aﬁ%uté? F%DQ%o%fﬂgééﬂfgggggéebéﬁ%%ﬁﬁg’(3).

[ React i on Bdlheree3d] and5idiioe; 8¢8d. Rhea EW-RroRpay shpFyigtuengs arg 8112 8112
(5) ( wherein.R101 R1Q2 . an 12 t S . 13 represents a
%Qlkfpfﬁﬁpghy e sé%sf%tgeEQSIH ﬁ?u?ﬁ% %ﬁ'@99¥gr

| ower Xy~ group, a pheny nyT OXy group ‘optionally
substituted on the Tienydactiieg crh peeuctingorcempowet (k] kytorgr comgsungr a

_hal ogen atgm .The | ower, al kyl.sul fonyl o group is a_gro consisting. of a

C1. 6 al kyl (23r di> SHE ES AT orift Gy  BriGHpS  SXARBT OBt "RRIRH ToRitde 17

met hanesulghenyh:saancet haheswl kenyl exy bapriepaepouhdny| @ys Rmction is

but anesul f onyl oxy, pentqpesultonylpéy and hexanesul f onyl oxy. Exanpl es of "’
y er

phenyl sul GrEsd e oths FEpCEORRIA einafteér.

15 Examples of wuseful solvents include :water; lower
alcohols such as methanol, ethanol, isopropanol and tert-butanol;
ketones such as acetone and methyl ethyl ketone; ethers such as
diethyl ether, dioxane, tetrahydrofuran, monoglyme and diglyme;
aliphatic acids such as. acetic acid and formic acid; esters such

| 20 as methyl acetate and ethyl acetate; halogenated hydrocarbons
such as chloroform, dichloromethane, dichlorcethane and carbon
tetrachloride; amides such as N,N—dimethylfomamide, N, N-
dimethylacetamide and ¥-methylpyrolidone; dimethyl sulfoxide;
hexamethylphosphoric triamide; and mixtures of such solvents.

25 Examples of useful acids include mineral acids such as
hydrochloric acid, sulfuric acid and hydrobromic acid; and
organic acids such as formic acid, acetic acid, trifluorocacetic
acid and p-toluenesulfonic acid.

Examples of useful basic compounds include carbonates

30 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 amocunt

35 of at least about 1 mole, and preferably about 1 to about 10




substituted on the phenyl ring with one or nore |ower alkyl groups are
benzene sul fonyl oxy groups which may be substituted wth one to three
straight or branched Cl1_6 al kyl groups, such as 30 benzenesul f onyl oxy,

o-tol uenesul fonyl oxy, mtol uenesul f onyl oX§7 -42- p-tol uenesul f onyl oxy,

2- et hyl benzenesul f onyl oxy, 3- ethyl benzenesul foqr%yl oxy, » 1s0 be
4- et hyl berzelesul PeRyTeks, ©F- CAFBNIDehzbnesifHORfrodn acid may ailso

3- propyl ben I X 5s PEORY  ReNEENesHbd Ry | (@XY.,

2, 3-di et h‘&%%‘ie]ﬁlifgrge%%%néf“é%s S SO P oaul fonyl oxy and

2, 4, 6- t ri met hyl benz&hes ukhohybmxadvantegepliaty dronaasifensagddy pAciREE 0

fluorine, brom ne rine . and i.odi.ne atpnms, The yeacti f o] (4)
with conpot®daPsyti g%lah r r PEg QﬁFf?ﬁa%f%u?Eaﬁfogugoloi’/e%? ?ﬁg}lﬁe 1%??&% of
a basi ¢ 1@s@onpoichisheanph esb@ft uefnihutaerto siowenBd havrsde water;

tic hyd b : b d I '
i oyl et ber . Cotr Bglr s &%, CHERIRG, 13! machoy AHARGLDS ShNEY! y R ana

di gl yme; hai aaenatQe hyQr ocardons sdedivae o girehosoneipamed (1) by the
di chl or oet hane, .chl orof ormand carbon tetrachloride; |ower alcohols such
as met hanotedugtigiolof spsBpeopRatBld (Bdtanol, tert-butanol and ethyl ene

gl ycol | aliphatic aghdscSiels @ AbRklenathe pESIAIS IS sekhykansmiat e
and nethyl acetate; ketones such as acetone and nethyl ethyl ketone;, 20
acet orlitt r i b, cayalyiite hykdnogehgtbym r bt | @l oflel taleetSpvents éri gbe presence
N, N- di met h%(f or n%m'ldfestand hexanet hyl phosphoram de; and m xtures of such
sol vent s. aa}rpcfaesa af "basi ¢ conpounds include carbonates such as sodi um
carbonat e, potassi ulikeapbesad®, usitilumolydnby ehraliistn ated er; 28.cpbiasatifn

hydr ogencar bonat.e and.cesi um.carbonate; al i r QXxi

sodi um hyd"f‘f)‘?é? S p%{cﬁ’sﬁ%rﬁ‘er%mgf d%‘e’%ﬁ%&fc%%in%m %/Jﬁéglfﬁde?&gﬁggg%aﬁs
such as posassi WB phosekahe aatd sodiltheghnephaticherd kauchmesal Ajekdntes
such as sodi um hydride and_ potassium hydride; alkali netal uch.

pot assifum bfldr AW LEdGA soﬂ?‘ﬁ?ﬁéﬁ (?g,he t SPgal %’%@eﬁees %ﬁﬁasgsoglhﬁ%

met hyl at e, o506 Usashy | aich al sodilundetattoxnde mesheiluackeate bupsdtde and

pot assi umtert-butoxide;, organic hases such as.pyridine, ..imdazole,
ot hyl df | BORTopSPLTeTE SRafet Ay ANPRCPYARE Bt PEChyRare of such

trimethyl agdngnydi methylaniline, N
Examples of wuseful catalysts include palladium,
20 palladium black, palladium 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
25 usually about -20 to abouf 100°C, and preferably about 0 to about
80°Cc, and the'hydrogen pressure is usually from 1 to 10 atm. The
reaction usually finishes in about 0.5 to about 20 hours.
When R™? of compound {2) is an aryl-substituted lower
alkyl group, compound (2) can be reacted to form compound (1) by
30 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 (1) may be
the same as any solvent used for reaction (A).

35 Examples of useful dealkylating agents include formic




35 net hyl nor phol i ne, 1, 5-di azabi cycl o[ 4. 3. 0] nonene-5 (DBN),; 1,8 -43-
di azabi cycl o[ 5. 4. 0] undecene-7 (DBU) and 1, 4- diazabicycl o[ 2. 2. 2] oct ane
(DABCO); and m xtures of such basic conmpounds. Compound (5) is usually
used in an amount of at least 5 aboutng 1 nol e per nole of conpound (4),
and preferably about 0.1 to about 10 ?es per nmol e of conmpound (4). A
basic co i u I I a per
nol e of g%%ggsd%elﬁ aésl %?% gbggﬁi[ha out t%tcgbogi?ﬁﬁﬂ) gﬂ#égéfggﬁa%l e of
conpound @AL. t&ﬂ:@utyme chéambfcummataorrpdhndeimymme agead iis adualddy
excess inste d of addin b SIC ound kal al _hal o
conpound( $°¢ S&Ehaﬁsa’%g{‘ﬁrﬁ o argg:ncfbﬁ’blFAé h’f?l iLTJ %ﬁg’eb@ 44884 to
t he react p@@féy%_eyn ghodthel dieacticorbolb Ibembeagxlpémlzﬁowuaflqommded
out at about O to about 200C, and preferably about 0 to about 150C, and
usual 1y déhpletes in about 5 ninutes to about 80 hours. Reaction Scheme 4
Rlol Rios N2 N Riog BLOHKA HaverRlO25ud®) SickRdBllasgiiy A0 abfie(8) (2)
wherein R101, R102 and R'2 are the sane as above, and X represents a
hal ogen atonebdhe IEHEt i and hetadeerbiyngo ures (ceynpandtt(rk) tandbohe 1QBC,
reaction fﬁm& ) s ) nder the sane
condi ti Ongﬁg‘é@?ﬁa e rggjq?}:é% fﬁﬁ%@%ﬁ %g{goaﬁtﬁ; ?g)ﬁgﬁ%éj(@ shown by
Reacti on Schene 3. BNesplRE0lodr s81l0ehinS éonpom&j (6) stegwr edeni s iammyudé t he
group sho 1 14 17), to (32)-and .(40)_to (50)
eoc on BEBBYHE chreiD. b8 hes iR c Banathu B AEbe ke o B 8 410,
sui tabl e eshaedted nuélh@u%r esengieo e @ bashBogoNpPHLY and wRifek¥Bly at
Simlarly, when R101 or R102 of congound 8 represents of the groups

shown by EePOtEEIRSRTYCE7FO 3PFuE2)0 rﬁlf(‘DAFO)'f1 PRt ¥ 58 2PenE Féa@:‘f‘i]@n bet ween
conpound (8) and cameoWwRthpbdiSE General Formula {2) used as a starting

material can be easily produced, for sexample, by the process
15 shown by Reaction Scheme 2:

[Reaction Scheme 2]

101
RLOZ 1|{
_plo2
0 HN\Rloz @ N—R
., v
Rllz RIIZ
(3) (2)
20
‘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.

25 For the reaction, compound (4) 1s usuzlly 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 useful solvents include water; lower

alcohols such as methanol, ethanol, isopropanol, butanol, tert-—




5 carried out in a suitable solvent in the presence of a basic . conpound
and catal yst. The sol vent and basic conpound for use in the reaction may
each be the sane as those used for the reacti on between conpounds (5) and
(4) shown by Reaction Schenme 3. 10 Exaﬁﬁ%% of catalysts include palladium

conpounds such as pal |l adi.um acetate, bis(triputyl, , : .
tin)/bis(dPHETAN fith e 1578) &iﬂcaﬁruﬁﬁe%%b T ¥ ahiEhagic RS ®ich
bi s(di benzyd i dspepceLeng) pak! agbvnt: bEh8; ethers such as diethyl ether,
" (di benzyl i deneacet one) di pal | adi um [1, 11- bi s(di phenyl 15

phosphi no)tfesmebueefuranl or SRAKRRGIH UNTPRPIAREE t efPgki SEFiYFiReny| aromatic

phosphi ne)kgfd i bi ht hyl Nd$  3USHe @SB 2xPlene; halogenated -
bi s(di phen po(;%gdpr imr-llts))-l, - bi n}é)% tg%&lg'( R—-gl NAP")a, 512}?%'L ne J

bi s(di phemydrcasphions) siich' asi ripfitliorbhst BrnaP) dichtbRathang) -and carbon
bi s(di phenyl phosphi ng)-1, 1. - hi napht hyl (RAG BI_NAP) ; _xant hene 20 conpounds
such as 4,%‘3-%35‘:?@105?18%%%Ihdoérﬁ‘ﬁ(itﬁgf-s&é-sﬁ%ngtc’% é%%t hene; borates such as
tri-tert-butyl phosphiampldst baf | teatiptionat @yert,2- bhsldiphedyphatic acids

i m dazol i di nylidene); and | Xt ures thereof,., A.basi.c_c ound.is al_Ly
used in arfUFoudt HPTRIC 3B/ aag’th}%&F @c%dnﬁil%agér “ﬁ%la &aqggnﬁg%ir-\{da%)
or (8), angdqipkel ereiataaboydkizid 0 Ahawind0 rajasersuehe ab coudund
(6) or (8). Acatalyst nmay be used in a usual catalytic anmount for_ .,
conpodfAd (Brophydgides0 ConpoBREEUR7) and CIRNEPRF 1O used i n SAHHH s
of at | east. er JMiA ndfmCaARaYRMS h 1 @84 o 8mixtures of
respective f,a%%%g’%grg?%%@ﬁébout 0.115 to about 3 %I}:és peor m)IXe of

conpounds Bh anyd¥Ble Tedseinwaerewlity adebmtHgebuBYreFBEEdENysIRAUS) gt

room-45- te r e.Lo pﬂ#; 0 nd r.apl ro BRRLTAdidee to
about 150@geg1% %é&él ?y %%rrp ejtuél ?)%ag 6U]E>Q %%‘%pg\égg’%néoﬁ%%%r S. Vc\%(té'n ?RIOI

or R102 ofplemiponndl{6) arepReseytsiakylof the groups shown by (1) to (14),
(40 887 19 gt Ripldis SfEcyl on e gaep g Chpeas
basi ¢ conmpgund, isopper asndadesadieghydosmd,dlycehit&bhe | Zemperakare R181 or
R102 of  compaund L8] LB eSSt aAlke kot Bt YRS M Bofddahy Edh
about 50 to about 150°C. The reaction usually completes in about
10 minutes to about 10 hours. The aliphatic acid or aliphatic
20 acid alkali metal salt is preferably used in a large excess
relative to compound (3).
When a hydride reducing agent is used as a reducing
agent, a suitable reaction temperature is usually from about -80
to about 100°C, and preferably about -80 to about 70°C. The
25 reaction usually finishes in about 30 minptes 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 lithiﬁm hydride is used as a hydride reducing
30 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 mixtureé of
such solvents as solvents. To the reaction syétem of the reaction
may be added amine(s) such as trimethylamine, triethylamine and

35 N-ethyldiisopropyl amine or molecular sieves such as molecular




(17) to (32) and (40) to (50), the reaction between conpound (8) 10 and
conpound (9) is carried out in a suitable solvent in the presence of a
basi ¢ conmpound, copper iodide and ethylene glycol. The solvent and basic
conpound for use in the reaction may eagh be the sane as those used for the
reacti on between conpounds (5) and (4) 'Sshown by Reaction Schene 3. 15

Co i 0dj. | | ¥ i t of
about 0. 0L 1T o Gk ERSe BB BB A e GRS ot s B e ol e
of compoun@g-@rjor (7). Conpounds (7) and (9) are usually used in anounts

f at | t abqut 1 nol . mol f ds. (6 d 20
L nce ooy, "ottt e e EaP oo B bl Wb Dy oy oo =
conpounds Afhcang 68knt Thase FeaetibanssadvedlBgenustiydpoacead asoa 1330at

room tenperature to aQout 200C, and greferably at roomtenperature to
about 350¢0 aaBowutudlONC corpfetrasferapbpuabous 1@ &BowRbBO- h6ArS. 2B Ahen

RLO' or %x%%eﬁoﬁﬁﬂé’é}%e(r@) oFeRbOSE M SnAPhelic i His SIRURS aROWR Y Lrh), to
(14), (17) to (32) and (40) to (50), the "reaction between conpound (6) and
compound @E7d ipredarabbyl @kaut ptmgspieTih| RresFnEentoi apbohe HP edEhc©ofing
silane co u a (o]el LS (i et i Lyl 1 de. . Siai | . when
R1D1 or ggx%%$%8n%§uﬁﬁq%§?%pégrg%éﬁ?sgééé %¥ %ﬁgﬁg§oﬁ§%g%h%@%¥8y (1D
to (14), flokithtep €82)olencngdendt by¢Sd)ing hydrebet i dhebetactnononpaing ( 8)
and c oynd, is,carrjed o in a suitable sqlvent in e re ce of a
siIangggo#QG&%gégucﬁnasaégﬁﬁL;# brS(t O'%hjﬁ%i&§w¥gﬁide.&§% Tﬁgtggﬂﬁgnt
L or use i%yﬂ&@géﬁa?icbronrgﬁ%ch@ Ld&]@elﬁfgnﬁsaslsuéﬁiyt Ima;'ﬁdusﬁad for anoent eadt i on
et ween conpounds,_ (5 n shown Reactj on Sc : Si e ..
conpound @?OH§u§rFyt%§§H“FhﬁhnWEﬁbdﬂFyéFxgﬁﬁﬁ%fydﬁf“&gqa%BUngu%gﬂ%§¢ﬁand
pref er abl prabedpoind {3 .about 2 noles, 5 per nole of conmpound (6) or (7).
Conpounds %7) and (9) are _usually used in amobunts of at |east about 1 nole
per nol e dREBERPBUNILYS) 3and (8), respectively, and preferably about 1 to
aboutq2 noles per nole of F conpounds (6) and (8). 10 These reactions

advant ageously proceed usually at about 0O jtp about 200C, and preferably at
about 0 to about 150C, and'/Rmi T

R113 HN\Rloz (4) N—RI02
N N
llznz 112112

B . ()

101

wherein R, R and R"™ are the same as above; represents a

RL13
lower alkylsulfonyloxy group, a- phenylsulfonyloxy  group

20 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,

25 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

30 Dbenzenesulfonyloxy, o-toluenesulfonyloxy, m-toluenesulfonyloxy,




usual l'y finishes in about 0.5 to about 20 hours. Depending on the kind of
conpound (7) used, the reaction- of conpound (6) and conpound (7) produces,
i nstead of 15 conmpound (8), conpound (10) shown below. Rios N Rios (10)
N 8112 wherein R101 and R112 are the safB~as above. . 20 [ Reaction Schene
5] Rco Rios f Rico Rros NRui 1 N -~1 (R108) b, ANA]aéc)lZ) INK, J(R) b O§Rui
8112 8112 priplyarmsulfieaydPiYRI01 and X W PRBZSAATHOWHAWY, R108 >

represents Fg’@% I own by (laddviedAndéh1 asngediped in o
Gener al Fo(raﬁg#%gé- - Bq,fgaﬁo%ﬂ’d R111 grg&l)l}(nked tnoget herrl}dto}?orm

t oget her whrbpyhsenzurtasogéonpioyt o whi Shpréryllereebsantfonylaxys- menbeted
one nitrogen omr cont al ni.ng, sat ur at,e cli ' have
one heter ﬁf%ﬂ?@%ﬁ%&#%ﬂﬁ?@’gr o%pgegﬁéﬁq%ﬁ#gengfgnggﬁﬁél%@rﬁno%’eg‘n and
sul fur 5 t hgihetierusrcidnesgl ooy opiy @nal Ry 4, bef nignetitydbehnéeeswi fdnydoayt o
three substituents selected fro t he group consi sting_of oxo group: .| ower
al kyl - groups; | ower EX&TﬂPiﬁ%fogmﬁwenph%W%‘s I Eﬁ?&ﬁiu k§£uﬁ¥b%%s; Bﬁﬁ@rﬁﬁ'
groups  opii oA Ay St b egk-@x t he phenyl ring with one to three 10
menbers selected fromthe group consisting of hal ogen atons and | ower

al koxy groups; and BRei dy#adrieips oL arRPmPounepr éSkntd thn PHTRIEI f (8 0t o
3. X &8 fled ol faMRIPELALANe Biiyagen Al ok coRbaEntadorsal uided

het er ocycl i ¢ groups whi ch may eteroatom 15" sel ected fromthe
gr oup l®onscatpaunddf ni trogen, oxygen and sul fur include pyrrolidinyl,

BBt 2 o P e R VA DAL PR 8 e
oxazol i di nytomadtsiex azeirodanybns sisdt Esatehnizénay| tahkney eadokydenyg! .ethers.
such as diethyl ether, tetrahydrofuran, dioxane, 2-methoxyethanol,
monoglyme and diglyme; halogenated hydrocarbons such as
15 dichloromethane, dichloroethane, chloroform and carbon
tetrachloride; 1lower alcohols such as methanol, ethanol,
isopropanol, butanol, tert-butanol and ethylene glycol; aliphatic
acids such as acetic aci_d;. esters such as ethyl acetate and
methyl acetate; ketones such as acetone and methyl ethyl ketone;
20 acetonitrile, pyridine, N-methylpyrrolidone, dimethylsulfoxide,
N, N-dimethylformamide and hexameth}}l phcssphoramide; and mixtures

of such solvents.
Examples of basic compounds include cafbona_tes such as
sodium carbonate, potassium carbonate, sodium hydrogencarbonate,
25 potassium hydrogencarbonate and cesium carbonate; alkali metal
hydroxides such as sodium hydroxide, potassium 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
30 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-

35 methylmorpholine, 1,5-diazabicyclo[4.3.0]nonene-5 (DBN), 1,8-




20 Exanpl es of the above-nentioned heterocyclic groups substituted with
one to three nenbers selected fromthe group consisting of oxo group;

| ower al kyl groups; |ower al kanoyl groups; phenyl |ower alkyl groups;
phenyl groups optionally substituted op the phenyl ring with one to three

menbers selected 25 fromthe group consr%ti ng of hal ogen atons and | ower
al koxy gr o i Ay %!Q.ﬁs'_ i ncl ude above- nment jjoned 4—
heterocycIclﬁt&g%ggglgg%bgpi]yg?g W tn"h one tokt r)ee menbers sel ect e(}'f_rom
“the group diczabiisythg[Df2.@focgamaipDABCP i ghndormistaneisedoCl s@chl Kdsic
groups; 30 straight or branched Cl-6 al kanoyl groups; phenyl al kyl groups
wherei n t K™K moi ety is a straight or branched Cl 6 al kyl group;
phenyl groups opti angddonngulist i tet eduen ¢ hesqheitylar | @gouit tdf aate temsthr ee
menbers selected fromthe group consisting of hal ogen ato and strai ght
or brafché®ogt 8- 4IRSk RpTodpde &hd ommoupeh itayi %‘P‘ggb‘&f%-r@ -YS%E‘?P%Q':L
Z'OXO'(l"tog'afaoﬁbl@rm@l'e)sp%éforhéﬁ@ﬁ ofp&%® (d4),, 3-, 4-, 5-, or

, 4 hyl - (1-, 2 or ?plperazml_, 4-acetyl-(l-, 2-, or

f‘v%ﬁ , 112

C
6-) pi perazi ny - et hyl - ( -, 3-
3-) pi perazi nyl, 4- ¢t hhasiq- compoundorly-ypiaddivaii - At APURY - of2at 3.

4-, or 5 r . di 2- et = e = G-yl
2, 4- di et ﬁ;ﬁ)a]-%%l%;gé"léel, Pfho1 £HRE S §Jpﬁ SsFPgrHa (4. et QABLP ALY,
or 5-)pyrriokiodebyht ) Jodebi pretinile EIf- cofequiBt ,(45~, or  6-) pi per azi nyl,
4-acetyl -3-net hyl - (1 - -, 3-,.5-, or_6- I perazinyl -et hyl -(2-....3-,

-, SH or 6-)rr)[/)r phg'ocflil n‘%‘,e FORG ARt yFQT%J,n%IB-p@) %ﬁ,ayy-b,e glrs -;%Prlorag)hglrig%o,
4-(2- phen)éx@tel§§§l Ingdtead oZl- adiingz-a) miaﬁﬁzbanzdr:]mpdundélz (13, 4-di chl or ophenyl) - (1- I
2-, 3-, or 4- i per.azi , . 4- (4-et hox en - (1- -, _or 3:)pi.perazinyl,
4- (2-chlor opheﬁyP)El(%(f-lgyﬁl-eftajorh%l-c)g&npgﬁgEW% 83)4- [SEJﬁ’% ag_ ,SO%P)IE-J%C{JL%G y
pyridyl]- Ghd pdtasOius-idiie) asbiybe ddqdtenyd thk redction Sysdtem of the
) pi perazinyl, 4-benzyl-(1-, 2-, or 3-)piperidinyl, 4-(3,4-

di chl or opBERFEYORY -, 2-, or 3-)norpholino, 2-(4-methoxyphenyl)- (1-, 2-,
3-, 445 or 5-)pyrraidiRgbridn (2 chanepheayted but 3t, ab&hit 30 )1 Reoudi nyl ,
4-1(2-, 3-, or 4-) pyridyl]-(l-, 2-, or 3- )piperidi ngll , 4-phenyl -(1-, 2-,
or 3-) pi gOOPE nyind 4ppReexably 2@basthyd - (TR aEJO,uts-l ®C, opng-jusually

pi perazi n@omg#évgég‘in 3bou®l 5% duded ¥l dpAntaert oukd:, 2-, 3-, 5-, or

6-) pi perazinyl, etc. The reaction between conpound (11) and conpound (12)
IS Reaction Scheme 4
Rlo1 101
| |
NH NH N___RIOZ
L—S 2 ROy (1) L_S RI%2X (9) L_S
N | N N
1';112 II{”Z énz
20 (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
25 reaction between compounds (8) and (9) are carried out under the
same conditions as in the reaction between 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

30 reaction between compound (6) and compound {(7) is carried out in




carried out under the same conditions as in the reaction between conpounds
(6) and (7) shown by Reaction Schene 4. 25 [Reaction Schene 6] R os X Rlol
"CN N -(Roa)b, N - (Rios)b, N N 8112 8112 (11) (14) wherein R101,

R108, b' and X are the sane as above ﬁ%bund (14) is produced by reacting

conmpound (11) 30 with a netal ni de_conpound i.n ui_t.abl nt '

the -49- p@esséﬁécé bef as‘&Ja‘f%ﬂtysim PESSHCHe Ll %y%ﬁl é‘e cgc;or%ooun ard’
i nclude sod sctyamsﬁllaﬂ?sswm cy’8hi she, R nsE cyatpotna q@pp&fepwammbe
etc. The so and catalys use in the reaction t he

sane as thmsﬁ cm%éthé IrauRs shewni b et ween(¥bmpoldds t éﬁzinén 7§ E@n&ﬁn by
Reaction S Th e n u 4 C (3poWY
for conpouﬁ%ﬁkﬂléheThgeﬁg%g#ycyanl%Ipcgﬁ%%ﬂﬁgilé%&sig%%ygﬁggbuﬁn énmgnount
of at Iseastasbioit dLU.‘IID|lB per subtablel solgindiy 1ihe prgsenoepodf & IPASAC
about.1 to abo1ﬁ¥g ﬂ 8§ nmol e of conmpound (11). The reaction
advantageo‘ﬂ%‘?‘]@/3 Ak y at room tenperature to about 200C, and
preferably at room traepebaterie dwd lehmiut dr.ﬁ@@undncﬁomsuabl ync ahpl ee@cstiqm
about 0.5 to about 20 hours. Reactj.on Sche 1%H§101 X Ri OSRE%EﬁE

- (RL0a) b,madaeRch/ ReR BR§ Fame-_Rf REpIs) 15845 or T11)
(16) wher ei g, Bi0LS81G8 Qnda?% X1ahe bhersasei s subewe, 3and R114 represents
any of the groups shown by (1

1- 14 1- 30
and (1031) in Gener apcamlwaf(@jta%c&tmelm? &?&ééfi&/é% é (”f%)

and cormpound (15) is carnigdyput - under thg-saqg conditions @gsuﬂriﬁwtyl
reaction between

tin) /bis (dibenzylideneacetone)palladium, copper iodide/2,2'-
bipyridyl, bis (dibenzylideneacetone)palladium, tris
(dibenzylideneacetone)dipalladium, - {1,1"-bis(diphenyl

15 phosphino) ferrocene]dichloropalladium (1) and tetrakis (triphenyl
phosphine)palladium; lbinaphthyl compounds such as R-2,2'-

bis (diphenylphosphino)-1,1"-binaphthyl (R-BINAF}, 5-2,2'-
bis (diphenylphosphino) -1, 1" -binaphthyl (S-BINAPF}, and RAC-2,2'-
bis (diphenylphosphino) -1, 1' -binaphthyl (RAC-BINAP) ; xanthene
20 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
25 least about C.S 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

céﬁpound (6) or (8).

30 Compounds (7) and (92) are usually used in amounts of at
least about 0.5 mole per mole of compounds (&) 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




conpounds (6) and (7) shown by Reaction Schene 4. [Reaction Schene 8) 25

-50- R101 R101R116 | R11\ _ I | NH ,C=0 (17) NNCH R115 R115 0 N N 1112

8112 (8) (18) wherein R101 and R112 are the sanhe as above; R115 represents

a phenyl group, phenyl |ower alkyl groug, cycl oal kyl group, cycl oal kyl

| ower al kyl group, lower alkylthio | owef al kyl group, 5 am no-substituted

| ower al kyl group optionally substituted on the amno group with. one or
B By el

two | ower tAMEPragrEtpsd FHdHoxP O onetid RERYPTFBURT d° PIFREE Al ky!

group; andgL1671E6RY €S8AL §s@al Yy HoREEBc &I QMBHbut0ves & kHoudl 90Mhod?kl5 and
R116 may alternatively QE_|Inkq& g&gether to forma cycl oal kyl grou
provi ded that the h&otRal minder CHPBERNGt 6fb 6?P¥¢ﬁﬁﬁﬁﬁwﬁndhOéHth116)

(R115) in Si I,n (R10 CH 1 5 f PN 18 oes
not exceeg&gﬁpsTﬁgsyggg%ié%)bggmg%ﬂ'cdggiuﬁé gg%ia%%&céﬁgound ?¥QY %gg
carried outaghden béevwesmecampeundi 66k ard igomplesndeddli A baryissh ougoApounds

(3019 (2 S0 LRGEHEOT, SEHE R BaoROF U L0podd LA RO, (1)
pref er abl y.oliitle Sarb| eshpeenarolgeyodl. conpimindr(g) . WHeacRi®n cscheife 8F R101
R117 RZI.OlCRZI.lBu oféﬁarN- (R g— i 1%%)tﬁ 1112 111%h 201%}9éd(%g% (ﬁyerein
RL01, and CRIPSURTe (f he SRS Safo¥e P La NP e BFRLRHt LI Tht Eder % ridi 0 to
4; R 3 repnesenbs (3ny &hdt (en)greupsoshovhe byeadtlich) He®wedn 3ddmasndef(Bped in
General Formula (1), R117 represents a |ower al koxycarbonyl group; and
R118 $epr 886Nt ROBEADGY GrOUPRTBSICHHoUR oGP LFEDLP odaLE byt hahe
hydrol ysi §,@te608PNH HaGhc compound, copper iodide and ethylene glycol.

The solvent and basic compound for use in the reaction
may each be the same as those used for the reaction between
compounds (5) and (4) shown by Reaction Scheme 3.

15 ‘ Copper iodide and ethylene glycel may each be used
usually in an amount of about 0.01 to 3 moles, and preferably
about 0.05 to zbout 1 mole, per mole of campound (6) or (7).

Compounds (7) and (9) are usually used in amounts of at
least about 1 mole per mole of compounds (6) and (8),

20 respectively, and preferably about 1 to about 2 mcles per mole of
compounds (6) and (8).

These reactions advantageously proceed usually at room
temperature to about 200°C, and preferably at room temperature to
about 150°C, and usually completes in about 0.5 to about 50 hours.

25 "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
30  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 solvént in the
presence of a silane compound such as sodium
bis(trimethylsilyl)amide.

35 The solvent for use in the reaction may be the same as




-51- (19) The hydrolysis of compound (19) is carried out in a suitable

sol vent or without solvent in the presence of an acid or basic conpound. 5
Exanpl es of useful solvents include water; |ower alcohols such as

met hanol , et hanol, isopropanol and tert=H6tanol; ketones such as acetone
and nethyl ethyl ketone; ethers such as diethyl ether,k dioxane,
tetrahydrothahnusﬂénﬁ@nyﬁﬁiéﬁ@CEF@myﬁﬁﬁwe%ﬂi?GWQPPBd%CK%% &t h(4s Shewp Y
acid and f 1.C. acigl; ters such 10 as nmethyl acetate and ethyl acetate;
halogenate§£%§§¥%€ar15%% %éuch as chl orof orm di chl or onet hane,

di chl or oet hane and cardidanet ebmpainidrisdesudl gt hyed ulf oxi depount of about

N, N- di ni et-hyl f or mam dge, ., an hexanet hyl.phosphortri.am de;_ a LxXtu f
such sol veﬁti.t%x”glljr%"lnés:5 dfe %ﬁ'dsaqdn&réggr%?:ﬁ%r%ﬁouécc{adg é:l?c%%ggit %S&Sfeg’
hydrochd or berafbrk $tildatiboenacie) and (rydrobrom ¢ acid; and organic acids
such as formc acid, acetic acid and sul fonic acjds sucgh as
trifluoroacetic aci FOBRAUBLE of (erfd¥hil E3nRESaBFRL LN MYt B Lt

singly or %@a&@@éﬂ&&é om Exar@! 650f RAS ¢ FOMReuRdantBC! yde canbonggrs
such as 20 sodi um carbonate, potassium carbonate, sodi um hydrogencar bonat e

and pot asskespeyiresdenc andopacteraitvalabonbt &l tayalbexs dednd@eh Pas Mebei Um
hydr oxi de, Cgrﬁécﬂﬁgdsé?aeﬂyghaxkg?_ and |ithium hydroxide; alkaline earth netal

hydr oxi des™8 cirum hydroxi de; and other |ike basic conpounds. Such
basi ¢ Ionpounds may Thesesedacliorss EgvpnsegeouskyTipreadesh usthd Ly dr odlysits

reacti on advant ageously proceeds usual at abou to abou
pr ef er abl yOaBBUFgQuFo2§B & @ret;ﬁe&‘a%gugh ﬁgﬂ'ﬂ%i @hé’? iGrC %ioﬁ’%%] At es
to about 3Q@shours.fiGdapesntn (dYut 9.p5r aduglsshitby2Or dactssng conmpound (20) 30

w th the conmpound shown Gener al_, For nul 21): R1190 wher ei n,R119
represents gpl ower QFE?PQ Bup’™ Coti tikﬂiﬂ‘g l(,lg ;I?Vn%oﬁr’gtg gé)jfo}lsgd’ ot

esterificatbficidreasti epspaied app) | sad! eotpodrite (Bachiodudet Webtsteanpainds

(20) 35 and (21). For exanple, the reaction between conpounds (20) and
-52- (121) %@@%@%a@)ireﬁoﬁg&?‘% Qlﬁé ﬁPB‘g’ént%%lcﬁ“F a nineral acid such as

hydrochl oric acid and sulfuric acid; or a hal ogenating agent such
glol

. 1!]'._R101

[ ; (10)

N

112112

wherein R*® and R are the same as above.

20 [Reaction Scheme 5]

p110
|
g101 X 110 plo1 N—Ril
e R '\\
Ill—(\/i'(Rws) W HN( (12) gl—}/\/l (R108) b
. _J il L J
\/—/( N _ N
! II‘
&112 Rl12
(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




as thionyl chloride, phosphorus oxychloride, phosphorus pentachloride and
phosphorus trichloride. Conmpound (21) is used 5 in a |large excess relative
to compound (20). The reaction advantageously proceeds usually at about O
to about 150C, and preferably about 5Q_Hp about 100C, and usually
conpletes in about 1 to about 10 hours.”[Reaction Schenme 10] 10 R101 R120

R101 R121 K1,1{ ) oA ~ .~ % % : 2) (23)
wherein Rlé){l\ﬁj’ %ilod:??%gé‘ Rarllglcl%lfﬂ'%]a{%é%ﬁ%%%%ﬁewés%a rel)’voet;o%glc%rl‘%&r giplr%esent s
a | ower al kittdyem grompiroawiti dRl2herepre Senirsl, asS| bweT-maabderesiubfionyl group.

The reaction for produci ng conpound, (23 rom conpound 22) IS, carried out
I R KL A s v b e I RS e St 2 1

of useful sHlyeHes heRelkbsleonaicQkrtali Phat ithe ?@b@gs S AS nlop A1 ¢ aci d,
acetic acid and trifluoroacetic acid; alcohols such as net hanol and

et hanolS, it Gqsiear e @XHgER Guh FHRSUT s U AETERPEY ST ATN® APERPRFIdNEL hane;
and m xtungs; of s3uGhiti0LY GRS ofa EXATRIES sﬁfosf’%éﬂts@?e@bét@@ AR S

i ncl ude peracids such as performc acld, peracetic acid,
pertrifl uctheageroip achdistiygr oy bsazerauracldwer iy loraspapsx yberezoi ¢ aci d

and o- carpgx o] oi d; r | de; i t aperi odat e;
dichronaté%ﬂg%%ﬁla§¥§§§ I8 g%%ggc98?¥g5§%§@1§35§§%h gﬁ%&% g%éu%%tassium

di chr omat egptienaddgasabesi e as tb3-pheewyiantagniwit@ciothe $odthume

per manganat e _.and pot asgsi ermanganate; | ead,sal ts.sych as_] ead

ot faddor HEUERT Bo1AT TG agenne Sru ory SREuil oF Hr ehstnt 7 02 | east
about 2 nuol®grpankbRyegedumgnpadngytd)l gandppfeferably 5 about 2 to 4

nol es per nol e of congoundﬁ&éZé. The reaction gs usual ly carried out at
about -10 &% PapsEPreseRts f-8F588Yy HHe™Bob? 210 to about 100C, and .

usual Iy finishesgkamphestodl -0 tabpuberddeROUBSe nitrogen atom-containing
saturated heterocyclic groups which may have one heterocatom

15 selected from the group consisting of nitrogen, oxygen and sulfur
include pyrrolidinyl, piperazinyl, piperidinyl, morpholino,
thiomorpholine, homopiperazinyl, homopiperidinyl, imidazolidinyl,
thiazolidinyl, isothiazolidinyl, oxazolidinyl, isoxazolidinyl,
isothiazolidinyl and pyrazolidinyl.

20 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

25 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 Cj;¢ alkyl groups;

30 straight or branched Ci¢ alkanoyl groups; phenyl alkyl groups
wherein the alkyl moiety is a straight or branched Cis 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 Ci;-s alkoxy groups; and

35 pyridyl groups:




[ Reaction Scheme 111 10 Rios 8101 N _R122 N R1z3 R123al (25) N N 8112
8112 (24) (26) wherein R101 and R112 are the sane as above; R122
represents a | ower al kyl group having one or nore hal ogen atons; R123
represents an 15 am no-substituted Iovvef-" al kyl group opt| onal |y

substituted on the am no grou r two J wer al k an
R123a represents éHCQrﬁ‘ﬁoé ’gh\,\hopt onafT¥y %t?stpérﬁfg %erf#fe%gf%xﬁo droup
with one on_twa_| oger s l@”)pﬁb@k‘@§1d\ﬁhe a-gREhiyDA( bef vibgn ogogpound (24) and
conpound (255 is” 20 carried out under the sane conditions as jn.the

reaction béphipenazieyboddsets)-4ho (4 SKorn) BIPREAINYdn ScREREI 3L/
Conpounds &7) ggdﬁ_(p%rpt&%%ﬁ stg,_rhég}%lmqtlerlgls §_an4b.e ogasLly produced,
oCes

for exanpl €, t bwn Tn Reacti 6n ‘Schene below, 25 [Reaction
Schene 5.2] ) p§éroRIFIn¢Y, 2@ mNtLN(CRL24, B27) 4129, Whiebe) Bixeridimd same

as above, R124 repr sen S a Io r al ky {n re o_
hal ogen at gng ~dimethy ( gn bét n’ corrpén}lfljg%%%%tjﬁ%d’ g%%ﬁpbgzhﬁf& ?g ?s
E:g;rl eg (()l‘i)g pﬂde; %ﬁlesRS@ijQOghﬁyb,nQéass 4|—nrhhethﬁac(t11~0n2bet ﬁ;ef[arﬁ ,cmPoundls
an shown by Reaction Sche as a starting materia
can be pr oéUbBHPeJF%?mYéxaﬁpF‘Ee 15? ﬁr@t&ygggg gﬂd\/\ﬁg—by%ReaSE én Schene 13
bel ow. 10 %@g}_ﬁg{h{?ﬁ%h@gﬁe&ﬁ&l - H3l 183, H5—( RIOH-)aordhORiMb, Rz 811112
rein and

(30) (31) 'RI12 are the sanme as. abo Y 115) q
react ildh faeeprdd(Ringcodpoudd (31)67 PEFPREHHRRAME ~ (2-phenylethyl) - (1~

2-, or 3-)piperazinyl, 4-(3,4-dichlorophenyl)-{1~, 2-, 3—-, or 4-
ypiperazinyl, 4-(4-methoxyphenyl)-(1-, 2-, or 3-)piperazinyl, 4-
(2-chlorophenyl) -(1-, 2-, or 3-)piperazinyl, 4-[(2-, 3~-, or 4-)
pyridyll-(1-, 2-, or 3-)piperazinyl, 4-phenyl-{(l-, 2-, or 3-

15 ypiperazinyl, 4-benzyl-(l-, 2-, or 3-)piperidinyl, 4-(3,4-
dichlorophenyl)-(1-, 2-, or 3-)morpholino, 2-(4-methoxyphenyl)-
(1-, 2-, 3-, 4—, or 5-)pyrrolidinyl, 4-(2-chlorophenyl)-(1l-, 2-,
or 3~)piperidinyl, 4-[(2-, 3-, or 4-) pyridyll-(l-, 2-, or 3-
ypiperidinyl, 4-phenyl-(1l-, 2~, or 3-) piperidinyl, 4-phenyl-3-

20 methyl-(l-, 2-, 3-, 5-~, or 6-) piperazinyl, 4-[(2-, 3-, or 4-
ypyridyl] -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.

| 25 [Reaction Scheme 6]

R101 ) R101 /N
/\/ Nl (R]os) N.___‘/\ j (RIOS)
N B} N
éllZ 1%112
(11) (14)

wherein R, R, b' and X are the same as above.

Compound (14) is produced by reacting compound (11)

30 with a metal cyanide compound in a suitable solvent in the




(30) is carried out, for exanple, w thout solvent or in a suitable solvent
in the presence of a reducing agent. Exanples of useful solvents include
wat er; |lower al cohols such as nethanol, ethanol, isopropanol, butanol,
tert- 20 butanol and ethyl ene glycol; gggt_oni trile; aliphatic acids such as
formc acid and acetic acid; ethers such”as diethyl ether,

t et rahydr Qf ur di.exan glyme and diglyne; aromatic hydrocarbons
such as bg)ﬁ:;ées%gl,cet g?u%n%tgggggyl ene; hal ogenated hydrocarbons such as

di chl or onet hane, diEkdmrlest hahe metalor ofaide 25oapdureds bdmcfletie acdddinimde;
and m xtures qf, such_solvents. anpl.es of a, reduci ng agent, 'nclgde
cat al yti ¢ CYRPIFEgeRATFOH We GURPHE rafdmiCs C¥dcSrs SHRP ﬁdél:’(ﬁﬁlﬁ#eacﬁ, Cpal | adi um
-55- carbon, platinea oxbBentPlald niandakaek rand usanay nirgketeactidnt ity

l'i ke. A catalytic hydrogenation reducing agent is usuall used in an
amount S of easBuPeorhet SR aft GCRAdUFRDS ra%i‘? HEBRER 105 DELYeRD GHRAUNIG wt %
of compoung,) ( 30k (TResAGACHORACVAN AaRUE! Y Prageeds abysBdi Aod3ska
conmpound(s) "such as sodi um hydroxi de to the reaction systemo t he
reaction. iThe weuelieatalytisuaiduntcfori edmeeundat{labout -30 to 10 about
100C, and preferably a u it i y e e of
at nospheric pressur@ehet téneg%gu{:y%bmget %%%gﬁh‘ggg%%f%r“%lg g%%%s%ﬁ?r%ﬁ%ésure
to about dE abin Tdest eabbiuon 1 uswdkl ypér nisties ofi atwogiouhdt o(Bhqut ahd

hour s, . Conpounds, (3) ) .and (6)_.used as starti terials can be
cast 110 pr BABEBUIREY 5Tt alih) 0 3PP OR® Ste S B e BB, (Remct | on
Scheme 14] 8125 812fhe Ru2a¢t(idd) MwNntHg83d21y 3Broé¢dls dOuatef eah RBLIA and
X are the sane as above, and R125 represents an ! o0oxo group, a grou

‘repr esent E6MBYTRAUTE R apRUENT RO gr 68F, PREIFF ARG Lt KECSaheRAr 3bEFe O
about 150°C, and usually completes in about 0.5 to about 20 hours.
[Reaction Scheme 7]

15
glol  x  - R101 Rl
' lllwﬁ/i_mlos) , i I,]\T_(Q/l(RIOS) )
CS "\N/ * RIMB(OH), (15) L_S 7 b
N N
I!{IZ I:I{IIZ
(11) (16)
wherein RY, 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-
18y, (1-23), (1-30), and (1-31) in General Formula (1).
20 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]

25




The reaction between conpounds (32) and (33) is carried 25 out under the
sane conditions as in the reaction between conpounds (5) and (4) shown by
Reaction Schene 3 above. Conpound (4) used as a starting naterial is easily
produced, for exanple, by the process sh®¥wn by Reaction Schene below 30

[ Reacti on Schene 15] 6 R10' NH2 R102 (9) RlOl 0gNH (35) (4) wherein
R'0', R102 and X arﬁ e as the above. 5R reacti on of conpound’
(35) with corrpound ( argi P@der 't he séne%f_ﬁggtl ons as descri bed
in connection with e reﬁg‘tlg orrpound th compound (7) shown in
Reaction Schene/4.\Conpounts (2) (8). (15) §(14),~(16), (18), (19), (20),
10 (23) and (26) h of whose R112 i's a drogen atom can be produced by
repl aci ng R112 V\/lte:g a hydrogen atomin conpgunds (3), (5), (6), (8), (11),

(19), (20), (22 2 (24), which are used agiizstarting materials in each
reacti on shown by Reaction Schenes 2- 11, using the thus-obtained conpound
as a starting matefgal, and 15 reacting the &8arting material under the

same, condi §,ansi ASRIR hhe FPaciionsnshaurcbyaReapbion SeHemmsprsthts! fa an
optically active substance is used as a starting materi al&,ﬁ@ §3rzwlgounds (5),

(6). (8), mex)yl(m)oup(,zophepzlz) dower (2abhyl n GUeEPr ea 6P wrig R,

React Sch 1 t t 8 4
I SR e G ke (e A

conpound Lﬁ:dﬂTo—tdubstsaubeaiOMQn @ikyas giraup hepteanalilon s mt‘b’ye@éﬁbt’qb@n
Schenmes 3-11, It is also 055| bl e

i nvention W%l%o@on’%?}ﬁd A g‘)%op € T (%@{gﬂ %\;&;@ Zgl-téfg%y

(20), (23)aDeyX @o@,odnchgmﬂyﬂ.h&oweac'aﬂhms gtOIEieacamtbnR]é?:hmm]S?@nllE as a
starting material in the reactio React i Qs Sch 16l t

it. Each oWHIRSSHHPELH G8 %o@ﬂﬂiogf%?%edgacc%?‘%ﬁg fn\% ggg%r%%&gﬁé e
reaction sgheien e dgrhekatedtont @u¢y&1da1k@u0@moap,tpsovxdad|thatntb3ure
by, for exanple, after cooling the reacti gg mxt ﬁﬁ % )ngg he
i sol aflifon {RledediFbedy @ £8Pt A&OTSnOL E8fic ERE é?’iio Rxthr oﬁ‘n &E
to separatg & Hada LeAPLy@NRM?®) (R*?) of compound (18) does not exceed 6.

The reaction between compound (8) and compound (17) is

carried out under the same conditions as in the reaction between -
compounds (3) and (4) shown by Reaction Scheme 2, except for

15 using compound (17) usually in an amount of at least 1 mole per
mole of compound {8), and preferably 1 to 5 moles per mole of
compound (8) .

[Reaction Scheme 9]

R101 Rl 17 RlOl R118

@ ®ye '/\/ T-®%),

R112 R112
20 (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), RY¥ represents

RllB

a lower alkoxycarbonyl group; and represents a carboxy group.

25 Compound (20) is produced by the hydrolysis of compound




product, and then subjecting the crude reaction product to a -57- standard
purification procedure such as colum chromat ography, recrystallization,

" etc. The conpound of General Fornula (1) according to the present

i nvention includes stereoi soners and optd.,cal isonmers 5 thereof. Anong the

starting conmpounds and object pyrrolidi r?éL" conpound of the present
i nventi on, d%ose havi ng a basic group or groups nmay be suitable to form

salts with'common pharnaceutically acceptabl e acids. Exanples of such
acids include 10 hy@hechiydrotysicd dof hgdmpbumdn ¢12ci ds miatrkiedaoud, iswld uric

aci d, hosphor.i.c aci.d and oth i norgani ¢. aci ds; net hansul fonic agid, .
ot ol uenecariaie HehifeRh P thonl a0 The PELASINR o P =tk e ¢
aci d, funajégcica@odpomai, c acid, lactic acid and other organic acids, etc.

15 Anmong the starting conpounds and object_pyrrolidine conpound of the
presenf invention, ERERIGTRviIHg AFSaELdi EC§VIUp ofHi88ps VRRST be Leiebl e

to form saldonist BuEAMEBMONANIACEULhERb] Y ACHEBLERLE asitG FORREMMIS.

Exanpl es of such basic conpounds i nclude sodi Um hydr oxi de, potassium
hydr oxi de,ketzmesalsgichmasy GicgkPae, arnddieiphclardidivdt ectpoeassthers asuwsdnatse,

di hydy. ey [ b : 1N,
compounds 4 tHa 1ereh n AR eRe S0 vaF AT tana aPaoa R e eaf BRELIT:
etc.) was sdgéatio tkeédsssart iawy acerpoundidaand ofpmecic caipeuedtshovendm

each the 25 reaction_fornul ge e.incl yded i ach o h ener al

f or maal ae.?® Pﬂ‘aﬁlﬁ% et?tcfeic‘%?e p?ggare iy&nsaccet)%r?t% fnir]}f'éotgﬁga%%a*p%ﬁﬁo ?’%cﬁfe

pL esent iﬁs\tﬁmllim a:manom,vedimgm@inenh%ﬁé? elxarlnmmmﬁbovmd Sb&ﬂ(‘jbonf .

phar maceuti ca eparations_are obtaine y formulatin e cqnmpound of the
present i ﬁcgiolgh‘fl%’ st %Hﬁ\[']@lyl%‘{ﬂ@’fégﬁaced‘{'ihkmé‘vmﬁpég]aé%aﬁﬁg?' usidg

typi cal | y respineyBdl ghbsisitrtriantdes Lxcipkentss Shuad Ebliats. extenders,

bi nders, wetting agents, disintegrants, surfactants, lubricants, etc. The
form of such phar RIE3  Flepafats ontiediihe Niggratt e8CEEDM KT 03

for msp @ccopdi-Bghioribe pNoseudfutier apvd 3RaTYRIEGHLLXABP! 881d,NC ke
tablets, pills, powlers, solutions, -58- suspensions, enulsions, granules,
capsul es, S¥Bp6Si @gﬁ:lgss,uch as formic acid, acetic acid and sulfonic acids
such as trifluorcacetic aclid and p-toluenesulfonic acid. Such
acids may be used singly or in combination.
Examples of basic éompounds include carbonates- such as
20 sodium carbonate, potassium carbonate, sodium hydrogencarbonate
and potassium hydrogencarbonate; alkali metal hydroxides such as
sodium hydroxide, potassium hydroxide and lithium hydroxide:
alkaline earth metal hydroxides such as calcium hydroxide; and
other like basic compounds. Such basic compounds may be used
25 singly or in combination.

. The hydrolysis 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 (18) is produced by reacting compound (20)
30 with the compound shown by General Formula (21):
RMP0H (21)
wherein R*® represents a lower alkyl group.
Conditions usually selected for esterification
reactions are applicable to the reaction between compounds (20)

35 and (21}). For example, the reaction between compounds (20) and




‘injections (solutions, suspensions, etc.) and the like. To formtablets,
any of various known carriers can be wused, including, for exanple,

| act ose, white sugar, sodium5 chloride, glucose, urea, starch, calcium
carbonate, kaolin, «crystalline cel | ul 0§€%and ot her exci pi ents; water,

et hanol , pr,Qpanol , . sinple. syrup, .ql ucose sol utions, starch. sol.ution
gelati ' sol Gnone™ B&r Besaieat tcaf BiScerSdm 28 anRefbfabl b eheh as
pot assi um pResPBALEriPohyId Ritldpwun ehtteongcialtd orl@ dhlegehatiler Sigefity such
starch, sodium al gi nate, agar ,powder, | am naran powder,  sodi um
hydrogenca@§ona$@}°@5@ciLﬁ#iﬂﬁﬂﬁﬁmate?h°$EH?€Fﬁaci&x¥§PéP§1@ﬁf phosphozrus
pol yoxyet hyl.aRasl b, ark@ PubBphorhauiyh suld s . s Gnaciidl) is used
monogl ycerides, starch, |actose and other disintegrants; white sugar,
steariny cacaoabutarge e8C¢nAlr sgéabivd did scemppwicher 281 si nt B ateaption
i nhi bi tors, ,quaternar anmoni um bases,...sodi um | auryl _sul_f at o0t her
absorpti onad%iaf#rﬁg%?%%ll%l%%?eoﬁcg st= ?‘f}yar?g: orgloéjr% V\%t FPn&fbga ntﬁirs%6 (g’t a%%%,
Iact](c)se,d kpieleif@ra]bmtaﬁﬂdtegowblﬂbﬂgﬂ mﬁ@pi@oa@sd?amgho?metﬁwan[ thaﬂéB;
purifiedt , Stearates, boric acid powder, 20 pol yethyl ene glycol an
ot her Iubr'cgﬁtgboquu?%ﬁyﬁstablets may be coated with typical coating
mat eri al s qgehefubt Skhdn@ pogpare, for exanple, sugar-coated tablets,
gel atin-coated tablets, enteric-coated tablets, film coated tablets,
doubl el0 or multi-layered tablets, etc. 25 To formpills, any of various
known carriers can h®t usgd?® including, for exanpjiel gl g¥ése, |actose,

starch, cacao butt$r,/*3{rogenated veget abl e oil, in, talc and other
_exci pi ents; gun1arap%ﬁtz;ﬂﬂ@#?%gwagacanth powder ,N &-r(R193es hanol  and

ot her bi nders; . nar agar and ot her 30 dirsinte s; etc. To form
suppositories, @anyj)of various kroewr—ear+mers{ c be used, including, for
exanpl e, pol yet hW ene glycol, cacao butter, hNgher alcohols, esters of

hi gher al cohol's, lgglatin, semsynthetic glycefjges, etc. 35 To forman
injection, a solttion, emulsion or -59- suspendion is sterilized and
preferably made isotonig)to blood. Any of various kpgmwn widely used
diluents can be enployed to prepare the solution, emilsion or suspension.

Exanpl es of such diluents include water, ethanol, propylene glycol,
et hoxyl at ed

R a' and R™ are the same as above; R¥

wherein R%,

15 represents a lower alkylthio group; and R represents a lower
alkylsulfonyl group.

The reaction for producing compound (23) from compound
(22) is carried out in a suitable solvent in the presence of an
oxidizing agent. '

20 Examples of useful solvents include water; aliphatic
acids such as formic acid, acetic acid and trifluorcacetic acid;
alcohols such as methanol and ethanol; halogenated hydrocarbons
such as chloroform and dichloromethane: and mixtures of such
solvents.

25 Examples of useful oxidizing agents include peracids
such as performic acid, peracetic acid, pertriflucroacetic acid,
peroxybenzoic acids, m-chloroperoxybenzeic acid and o~
carboxyperoxybenzoic acid; hydrogen peroxide; sodium
metaperiodate; dichromates such as dichromic acid, sodium

30 dichromate and potassium dichromate; permanganates such as




5 isostearyl alcohol, polyoxylated isostearyl alcohol, fatty acid esters
of pol yoxyet hyl ene sorbitan, etc. In this case, the pharmaceuti cal
preparation may contain sodiumchloride, glucose or glycerol in an anount
sufficient to prepare an isotonic solugkon, and nmay contain typical
solubilizers, buffers, 10 anal gesic agents, etc., and further if
necessary, é%ﬁ PthA¥c AN SoRURS éfﬁﬁﬂd&ﬁ%t FLAYObSta i?fﬁﬁ

etc., and/or a'oggher nedrcrneg (EThe propo?tronq% e conpound of the
present |dwewtBéﬁtsrﬁu@mEﬁhéﬁﬁéc@&hﬂ&ﬁﬂetpt@parat|on is not limted and can
be 15 suitably sel e f rang r r abl hat
t he pharnaceutrcal%%ﬁe%éf% a g%gﬁargg %u%%ﬁ%od%éyq?l L ﬁ&glgen at

i nventi on licasa Ehomar t2 (mohis lpdro wélam oo cdilwourmlt €22f, admi Npséfatabdy of
t he phar maceu aration t prese ention is not limted,
andthg ?%blgr'%fﬁt i°s BT Q"seté?&(i‘ 40(3’? ‘suitable to the form of
the preparation, patHientesctage anrd saxalist &iali&l@ﬁ tdie: dhseapgut amd ebher
conditions. For exanple tablets, pills, solutions, suspensrons

emul si ons ab@ﬁén&ﬁ@scrarﬁr%:@emfésabr abeiatri Tii s tter edboudy alaoyC, | mCédtsL@d,&,Yar e
i nt ravenogghxsﬁgmm%uedlstggé%&r 18Sh&PrdTl Xed Wi th typical injection
transfusi ons such as glucose solutions, amno acid solutions or the |iKke,
or .si ngl y [RedathertIghegs ﬂﬁfanuscularly, i ntracut aneously, subcutaneously
ipgraperitoneally, as required. Suppositories are adm nistered
|ntrarectaIIy 30 The _dosage of the pharnaceutrcal preparation is suitably
sel ected according tRi% he net hod of use, patﬂéﬂt S age and sex, severity
of the di sease, and bthﬁg conditions and is ?Ily about 0.001 to about
100 ny/ kg body §6L§£TT ay, g@ @ eferabl ObeK o 50 ny/ kg body
wei ght/day, in gingle or 35t di dosezt‘égo Since the dosage varies
dependi ng on vaN.Q condi t1 ons, dBSag |l er than the above range may
be sufficient or dosage Iarger than t heNabove range may be required.
[Effect of the inyention] 5 The pyrrolidingueonpound of the present
invention has an effect of inhibiting reuptake of one, two, or three kinds
of nonoam nes (i.(84) serotonin, norepi neph2he, dopani ne).

R122

wherein R'™ and R™? are the same as above; represents a lower

R123

alkyl group having one or more halogen atoms: represents an

15 amino-substituted lower alkyl group optionally substituted on the
amino group with one or two lower alkyl groups; and R?%
represents an amino group optionally substituted on the amino
group with one or two lower alkyl groups.

The reaction between compound (24) and compound (25) is

20 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:

25 [Reaction Scheme 12]




The pyrrolidine compound of the present invention exhibits significantly
stronger uptake inhibitory activity to one 10 of these three nonoani nes

t han known conpounds havi ng upt ake inhib'%ory activity to nonoam nes in
vitro or ex vivo experinments. In the m<todialysis study, the pyrrolidine
conmpound of the present invention also exhibits significantly stronger
effects for incgeéeasyng one Rt (@83e t hr noamnes in the rat brain 15
than known conpolinds| havi ng—tpt-ake>nhi activity to nonoam nes. The
pyrrolidine conpo ft he present invenpondr@% w der spectrumfor the
medi cal treatnent than known antidepressants. 20 The pyrrolidi ne conpound
of the present inY tion. exhibits suffi@w?nt t herapeutic effects even
after short-term “adm nistration. The pyrrolidi ne conpound of the present

i nvention has excellent bioavailability, little netabolic enzyne

O e H i Yol L sV Ehovl ! [IAE R0e-Sllaehes Anfohsr VEIML

e ptesent i nvention exhibrts str
activity idgréugnisdngobaedoswhard glbgsh/didms. suspensi on test, which is
used faor screening for antidggr ssants. Thelgir{ idi@ﬁ co ou&d(ég)tfya
presen invention af88 EXRAFHITE BEFVEEPORGTREFIYI 15/ )i F¥hEPRPUN
forced- swi g3 Agd esty, uMdieehthe BSRE chedisitigenisdd adheancbdepsesisaeen The

pyrrolidine conpound of the present. invention also exhibits strong
activity ieeHRRINdsedE) pRRg- [Hid REH hPEORTRT TR MSHEMS vhich is used for
screening for aRlldeRILSEANtSs 32 IPSrPWd Ghd i i ICamROUWRE Biodlredpr azent
invention also -61-" exhibits strong activity in the nouse_ marbl e-burying
behavi or exmmleandvatbeneietenfedhPear by ey igpdSchepfi th R§€Wa anxi et y-
or stress- ﬁhg di el s. The pyrrolidine conpound of the present
inven%ﬁon ﬁ%% q%hbgﬁgggtﬂ%? i nhibiting reuptake of one, two, or three
ki nds of nonoam nes (i.e., serotonin, norepinephrine, dopam ne), and
therefore is effective for jtreating various disorders caused by reduced

neur ot ransm ssi on of ,seretQnin, norepinephrine or Hd?pﬁﬂ%ne. 10 Exanpl es of
such di seases includg $Hon, N— ——®%®)
:_S p TS A
.__._._....—._-—--»
N ‘ N
.éll? &112
(30) (31)

wherein R¥3, a', X and R"? are the same as above.

15 The reaction for producing compound (31) from compound
(30) is carried out, for example, without solvent or in a
suitable solvent in the presence of a reducing agent.

Examples of wuseful solvents include water; lower
alcohols such as methanol, ethanol, isopropanocl, butanol, tert-

20 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

25 and carbon tetrachloride; and mixtures of such solvents.

Examples of a reducing agent include catalytic

hydrogenation reducing agents such as palladium black, palladium




depressions (e.g., mjor depreésion, bi pol ar l.disorder, bi polar 2

di sorder, m xed epi sode, dysthym c disorders, rapid cycler, atypical
depressi on; seasonal affective disorders, postpartum depression, mnor
depression, recurrent brief depressive_g'§order, 15 intractable
depression/ chroni c depression, double d Bression, al cohol -i nduced nood

di sorders, . mxed L essi i rs, qggr SSL i by
vari ous pﬁ?%%%%’ gﬂégghé?fbgﬁ%% %§§¥gﬂgﬂi%%*%géﬁg%aseéghégggﬁ§?gﬁ%f?%F.
hyper par atlijeni di sm syndrone, Addi son's di sease, anenorrhea and | actation
syndrone, 20 Parkingon’ i seas ,&leheiner's di.sease, intracer.ebral

bi eedi ng, di abet eszv,i Sﬂﬁl?aﬁ'iy 8IRATH GeT ST Hh c BPERT ddr et Yof

the m ddhgeagedh SendnerdeRyessdout, odepeesapontel ehbl $refedily about
adol escents, depression i nduced by nedicines such as interferons),

depr es8i o -ilndGc&loBy 2 uisy neht comrdrded 30hnxi ety i nduced by 25 adj ust ment
di sorder, anxiety inducedby; Har h@RHIANSHER, Bi-8RLLSE Spy( Gfhing basic

neur opat hy(head traunma, brain infection, Inner ear 1nury), ca?dlovascular
di st ur bancempeandi(at arekses sbAdwrahydegxdidge ta nfhehnyeachidocrsvsseni o6r der
(adr enal Q%%egggggiég, cachexia exophthal mca), breathing problem (asthng,
chroni ¢ obstructive 30 pul nonary di sease)), generalized anxi ety disorders,
fears (e.g., agordptobregcision als phelkildy areksiegpl@itphabi abdut -30 to
posttraumafic, s s syndrone, acute stress syndrone, avoidant personality
di sor H@r s 20648y %@@ﬁnr pﬁ\i'ldg BF%%‘?]EP& Ypr%tcoéE’BHE e] attl ARW, g@&!l g 2
dihsor delr S g@erggenaaﬁn@s@;&meb\fomlmaﬁ;ﬂhelmﬂd fira@sBeEY 088) ab&S: alesdthy, and
chem ca ependenci es, (e.q., .to al cohol, cocaine, _heroin, it -62- ,
Shenobar bPEBFSL s Lot FHBSSSRF o7 oaPasepFHOSPOUE] bt dheaditheresption

m gr ai ne, uahNl¢i sHities AhzhsbiRr! $odbsease,? GRsessi ve compul sive

di sorders, panic disorders, nepory disorders (e.g., denentia, amestic

di sorder, and age- "FROERIZ0dAl ti ve! dardi he) Bs%g$£f»?FaF%&W@rﬁﬁﬁ??éaaﬁsease
(e. g.15depBAt ik causad, Byrd2/ddansqy) sedt sease 1) el @RbhC Reeht isdpged
Par ki nson' s_ syndrone, tardive dyskinesia), éndocrine disorders (e.g.,
hyper pr ol B8&P¥aeni a), vascul ar spasm (in particular, in the blood

circul at onyesysisMddhete1ggrebrun), cerebel lar ataxia, 10 gastrointestinal
tract disorders (including change in novenent and secretion), negative
syndrome of schizophrenia, prenenstrua

128 : . gi2s
[§ 22 S
' N N
H |112
R
(32) (34)

20
wherein R™ and X are the same as above, and R**® represents an
0x%0 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
25 out under the same conditions as in the reaction between
compounds (5) and (4) shown by Reaction Scheme 3 above.
Compound (4) used as a starting material is easily
produced, for example, by the process shown by Reaction Scheme

below:

30 [Reaction Scheme 15]




syndrone, fibronyal gia syndrone, stress incontinence, Tourette's syndrone,
trichotillomania, kleptomania, nmale inpotence, attention deficit
hyperactivity disorder (ADHD), chronic 15 paroxysmal hemni crania, chronic
fati gue, cataplexy, sleep apnea syndromrEé-and headache (related to

angi opat hy) . BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON Preparati on Exanpl e,
Ref erence Exanples, Exanplgg®y apd 20 Pharmacol ogi cal Test Exanples are

expl ai ned bel ow. Rrepgsation Exanple Q0% NHonpound of the present
invention (100 g), 40 g of Avicel (trade nane, manufactured by Asahi Kasei

Corporation), 30 85f cornstarch, and(® g of nagnesium stearate were

m xed, ground, 25 and then subjected to tableting using a punch of 10.0 mm
in dianeter for sugar-coating tablets. The thus-obtained tablets were
coated using a filmcoating agent conprising 10 g of TC-5 (trade nane,
Shi n- Et su Cheni cal ..okt d., hydroxypropyl nethylcellulose), 3 g of

pol yet hyl élﬁeel'@lgﬁicé?ll @058,5 e & éffec’ég? 0?% 3 Iti‘eaﬁ]ao‘éesui tabl e anount of
et hanol, producing fj,Lmcoatedn tb! espbavidg (Bhe abave- BBRbOOMEd (9) is
ingredients. Reference Exanple 1 Synthesis of ) _ . ,

3- [ (3, 4- di cartmiresh vexdkelr) the- sane repidbienanpaofeserihas g monneshi ¢ WAt
acid tert-hutyl ester ' ydgi des (0. 60%;7h N sl YBsraddedt o
10 m -63-83)% %ﬁarﬁict of/]I %?ul‘%%g@#g)é@(mgﬁérg S |rred@€ gOC for one hour.
Subsequent$ahemk @.g of (3, 4-dichlorophenyl)-(4-fluerophenyl)am ne was

added to the m xture and stirred 60 r hour., A O utj
containing 2.0 g of 8@”{’?‘8? n@ii- jgl)fo %gkyﬂ'@ py 231 ditaé! | -(%gjr’bo%ﬂ')i'c
aci d tiert- )yl agat er2arasegemndodl lwhosadde'd? t s t he mycktagesm aadomi i card bet
60C for 15 hours. Ethyl _acetate;as, .added tQ the reacti.on _sol utijon.,sfhe
sol uti on REOGUGER RARSHRLAFIE Rat e‘ﬁtq'hﬁdqﬁ’rcﬁ:é’gegvg O%dﬁe??“ﬁ?#‘ﬁsnu fa(t3§.’ The
sol vent was dighil lgd, ofi1ppdero)redaoed prepsare, (24J twhechestreluesatasslO

purified by silica gel columm chromatography (n-hexane ethyl etate .= 20
© 1). The Hjaringsslakentahisigi QKR | PTG E@d%&éﬂ%ﬁ’%s@ qes, 2

thereby obfai Q.20 theOftrRisl-yobs Ve Tdnfodihd as a starting material, and
di chl orophenyl ) - (4-fl uorophenyl )am ng] pyrrolidine-I-carboxy]i¢ acid ,
tert - Bt ylrestdng fithe Hatpqp,;q:@i(ng[)@@(g:)erg,_a, phxpder the same conditions as 1n

the reactions shown by Reaction Schemes 2-11.

If an optically active substance is used as a starting
material (compounds (5), (6), -(8), (11), (19), (20}, (22) and
(24)) in the reactions shown by Reaction Schemes 3-11, optically

20 active compounds (2), (8), (13), (14), (16), (18), (19), (20},
(23) and {26) can be produced by reacting the compound under the
same conditions as in the reaction shown by Reéction Schemes 3-11.

Tt is also possible to produce compound (1) of the

present inventicn by using compound (2), (8), (13), (14), (1le),

25  (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
30 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




1.43(9H,s), 1.74-1.92(1H m, 2.04-2.22(1H,m, 3.10-3.35(3H, m,
3.61-3.85(1H, M, 4.31-4.48(1H, m, 6.42(1H dd=2.9Hz, J=8. 9Hz),

6.67(1H,d, J=2.8Hz), 6.90-7.22(5H m. Reference Exanple 2 20 Synt hesis of
3(S)-[(3,4-dichlorophenyl)phenylanino]pggjolidine-l- carboxylic acid
tert-butyl ester Sodium hydride (0.36 ¢, 60%in oil) was added to 20 m of

di net hyl . de ingd st t f u E%%%q?g tly,
2.0 g of %?éggé%%lggop eﬁ??@%he%%%%%gﬁ% ﬁﬁ%&%d%%dgggmﬁg Fﬂgonlxt rgﬁghd
stirred ate6O@starlictibouretd DVSO sol ution containing 1.5 g of

3(R) - met hanesul f ony] oxypyrroli.dine-]- catb |ic acid tert-hutyl ester was
gradual |y added to%#ﬁ%‘E%FQPﬂgeO%n&%&???ie%ééPugﬁcﬁhgrafgoﬁ%ﬁﬁg.t%tﬁs?
acet at e waseagged irkventhenr eatdlu@ss osth il sonbds t hed eaptiofl salseneos was
then 30 washed with water and dried over nagnesium sul fate. The sol vent

mas_di%tiFh@He%$f under reduced pressure, and the residue was purified by
silica gel colum chronmtour aphy:{fy %ﬁ%ﬁﬁéiseéﬂﬁ“obj@%%tﬁ%@r&li?eﬁné 1). The

el uent solvent was distilled off under "reduced preSsure to thereby obtain
0.13 g of coigbund dmthespaesrphdayensien, those having a basic group or

3(S)-[(3, 4-di l_ar eny. } idi.ne -64-_1-carboxylic acid

Dert- bty E Bl REC R B0V BT PUETE e cofiftan, 1 °55 01 1y 2

2. 05- 2. 23pAskmiceditaldy 36¢SHhtagole 8chds 3. Badit ey of4 s88h4a&ls] Hnajude

6.48(| H, dd, J=2.9Hz,.J=10. 6. 74(1H, d, J2. 8Hz) .. £. 96~ Z..07( 2H..m ,

S oad Y RydrdeniGdeadsd] B prdnl Sty T B er A Bl 2

((S)-1- b%ﬂ%é%bﬁﬁi@f hd'téa- &&g%tr{be} ﬁhtlmgm'he_rag!:magri mlétha@usﬁﬂ.b‘:'tfgmg éiﬂlc})ti 02 ,
contal nin . (0] -l - enz rrojirdain-o- ne . mm, , .

oS ondr fofisa Eihie mot manr B, i A A "Ralt AP T, ?

bi s(di phegyl&h®gidnOFudhadic kidlaphihydc (HiNAP1a8:bd 4810 hndOodKey oOf

bis(dibenzylideneaqetone%palIadiunl(Pd(dba)Z, 0.22 mmol ), and 1.3 g of
sodi um t eP¥IHRDEAESE 1859 mol ) was heated under reflux 15 under a

ni tragen atnospher eaddy 3nBOYESrtilhe JoAREhh@s AR Wohebr Mesrdiildigeed to
remove insoluble matter, and ethyl ‘acetate and water were added to the
filtrate ¢ORAUFE fethaerrraant dRVERELT/ &PeFs. haKEDRGaAred ayEOWRas
washed with yahfls nhlens 0dyi8h18R8o form salts with common
pharmaceutically acceptable basic compounds. Examples of such
basic compounds include sodium hydroxide, potassium hydroxide,
20 calcium hydroxide, sodium carbonate, potassium carbonate, sodium
hydrogencarbonate, potassium hydrogencarbonate, etc.
In addition, compounds in the form in which solvate
(for example, hydrate, ethanolate, etc.) was added to the
starting compounds and object compound shown in each of the
25 reaction formulae are included in each of the general formaulae.
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
30 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.

35 Typical examples include tablets, pills, powders, solutions,




distilled off under reduced pressure, and the residue was 20 purified by
silica gel colum chronmatography (n-hexane : ethyl acetate =20 : 1 -' 1
1). The eluent solvent was distilled off under reduced pressure to thereby
~obtain 3.0 g of oily colorless =5
((S)-1-benzyl pyrrolidin-3-yl):(3-fluoroph | )am ne. ' H- NMR( CDC13 m 25
1.59- 1. 78( SPER§RSIONSy. 2 SBRARLGHS, 2. @éaguge%/r psules, pposi oPP8)

2. 55(1H, dd 13 58c s ~s s8R o,/ bud ééé&ﬁaéﬁ ,et% @353@ Sle )80 4.10(1H ),
6. 24( 1H, dt " ICBEE) 6. 29-6. 41 S50 7 11(TH M),
7.21-7. 39(5H m . Ref@®eﬁ@ﬂnﬁx&ﬁﬁﬁer4aGﬁ @@ﬁﬁﬁe§u§ srown carriers can be

(S)-1-benz yrrol % EESH%I
((S)-I-ben%%?pyrr lu lpl93 %% phe gp%§t$§§? W%ﬁ%: gsfgeu %@ﬁ%ﬁ?
(S)-I-bEnzghlmTidﬂl(@lnc3sylammenzeﬂtircbpoumbemmEMEItnnahe,shm@tmanner as in

56 5 v SRy e uite, S uTeRE i PSRRI YarBE Ry
:; ?i( %ng )%rﬁp%l]?-,Hyzsl ?lé By £Eb), d;lizs%séHEaJlutficﬁfb- GLta3¢H Hsdﬂutlons ,

36(5H, M. 5 Reference Exanp % f Synt hesi s of
((9)-1- benqs;/l@iym cﬁqleﬁtﬁoesw§a¥%@>$m%wﬂaﬁ%%w1)°se4 PL#%or onet hyl phenyl )
anine A taql, %%ﬁﬁﬁ c $pHatd, %&é%?w 1 lid d
benzyl pyrroli lﬁﬂbg?é ?%%%%%ﬁgﬁgﬁ)gn?ne 2. 1ny'§yrro 3 3;6 ?8 of

4- brodﬁbenqtherfbnmﬂarée deyesthamnsl), sedipgy afoipensr pgal Pﬁﬁﬁ%rr 23 ng of

pal | adi um £ ( Tolal t t 9 mol )
was heat e (ﬁgﬁ%egPéggggdg a n|9%%8 %Hé%tnng%%ergé%CIQHcﬁﬁﬁggaeg
reaction sfdtuy(thmaesterse¢fxpdlyoxwehbybemeﬁnﬂbubbe,na@dxﬂﬂl and ethyI

acet ate angyaler, ete agged I o f B b Licalao SeRAUR! o Jhg ol on

into | aye ayer mas was th wat er and over
nagnesiun1@%ﬁéﬁud131ﬁhegrsmtwenﬂuﬁ&ssdgsr;Iéuamrahﬂ aademlmsnuned pressure,

and th ue put fied, by.sili.ca, Iunn nato raph xane
oyl (o SontealS1is i Penkr uif1 AR EE USRI KLt
under redugRbriin@s peEkes} Osbdiaime b.)&u@@ﬁaslmlfh% agdobther Ia;bsummbass

g%ﬁ%él-beqég$£gggggklg ycergi) d arc uor p£¥£gé %egtlnéréée %Loggﬁhgkphenyl)

lactose, kaolin, bentonite, colloidal silicic acid and other
adsorbents; purified talc, stearates, boric acid powder,

20 polyethylene glycol and other lubricants; etc.

Such tablets may be coated with typical ceating
materials as required, to prepare, for example, sugar-coated
tablets, gelatin-coated tablets, enteric-coated tablets, film-
coated tablets, double- or multi-layered tablets, etc.

25 : To form pills, anf of various known carriers can be
used, including, for example, 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

30 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 alcchels, gelatin,
semisynthetic glycerides, etc.

35 To form an injection, a solution, emulsion or




1H NVR( CDC13) 6ppm 1.82-2.01(1H, m), 2.17-2.31(1H,n), 2.61-2.78(3H m, 25
3.45(1 H,d,J=12. 9Hz), 3.64(IH, d,J=12.9Hz), 4.55(1H n), 6.78- 6.86(3H m,
6.88-6.96(2H m, 7.19-7.36(6H m. Reference Exanple 6 Synthesis of
3(S)-(3-chloro-4-fluorophenyl am no) pyrrgdidine-I1- carboxylic acid
tert-butyl ester 30 To a 50 ml of toluene solution containing 5.0 g of

3(S)-am n%@ébéﬁ&hﬂh”ﬁs‘|s‘t%§§.f.’92‘é’d'a@zdaﬁkgféﬁéﬁlﬁgwéﬁb f§<51§‘c§n1(c27co EIgbg . and 5.7
g of 4-bronp-2-chloro-|-fluorobenzene (27 mml) were added 1.7 g of BI NAP

(2.7 mol yknmogovgrmwpémpﬂ@hmmelaiceitsadedi(llue;ltmal)l e Er@1®ygdotosodi um
tert - but oxj T r der a
ni trogen g’trrrgsp efe -é%m:?én’ gg?ﬂhu[ofus)r‘(LtOH Sr #é%%&ooreg‘%t%pﬂgén# )e%rlrlp%zlr ature.
Wat er wasdaddedtstxndﬂmdereaterxneﬁhahuﬂyommopyﬂénexglymmlaamthnkylet@@I

acetate was erfo d. After dr er s and.concentration
inder § cado8atar b rreonhe TR dad Taittereht v otiden eSSt um

chr omat Ogé@ﬂaats(cﬂf hexaneyetiefiute aeebaten - eécc Iin thie cagéyeﬂfﬁe was
. distilled off under, reduced pressure, and the residue was recrystallized

from di et RPRTBEFRICIGE 1 REFRARAGIPATTRY 4062} 0 EOCHpM LGP sy y SLiCose

3(9)-(3- CB!cOE;Q ééfdlU%OQHe&%xﬁPE %%@Y&ié}hﬂ @Eoﬂgré% f@ré}%)é'olt%n%' d
tert-butyl ester H NVR (CDC13) S p 78-1.96(1H m,

2.10- 2. 2860HIRFON 2. ar@mayaqcmam tygqul $c8@p1mlmrs,3 ksnffsrse(zH m,

3 57 794 éggéé%lc %g%gl’cs 'IH’ % f?gé%lfeﬁé(n%ghgsaﬁ GQ:Q/)Il rgg%em s of

3(5) (3 chgenbs/lﬁﬁaﬁamuphzﬂqﬂ,adﬂawppyrrsWaaﬁeneng agarthox gitice , agndV or

tert- butyI ster %3220 m of isopropyl al cohol solution containing 15.0
g of 3(9S)- °% nopyrrolma ine-l1-carboxylic acid tert-butyl 20 ester (80.5
mmol ) and 24.8 g of TRe qifﬂo@bmtn.elflIcuﬁ)rtlhe4cbmﬁ01hmilzzefnehé9§r€smml:i)nvmateomdded

L o410 o SOBReT Lk bedi o (8ol miEblen 2, 8o01y Sselbens gl ol (101
refl wé ungeit@blit tge0geted atrtas phetdef teingdd howiris ukballeastd fradokuti on was
cool ed to 10om 25 {enperature.and 11l tered using Galite, The substance
_present invention in a proportion of 1 to 70 wt.%
The route of administration of the pharmaceutical
preparation of the present invention is not limited, and the

20 preparation is administered by a route suitable to the form of
the preparation, patient’s age and sex, status of the disease,
and other conditions. For example, tablets, pilis, solutions,
suspensions, emulsions, granules and capsules are administered
orally. Injections are intravenously administered singly or as

25 mixed with typical injection transfusions such as glucose
solutions, amino acid solutions or the like, or singly
adminisfered intramuscularly, intracutaneously, subcutanecusly or
intraperitoneally, as required. Suppositories are administered
intrarectally. _

30 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 corditions, 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

35 divided doses.




the filter was washed with ethyl acetate and the filtrate was concentrated
under reduced pressure together with the washings, and the residue was
purified by silica gel columm chromatography (n-hexane : ethyl acetate = 4
: 1). The solvent was distilled off 30 Utder reduced pressure,- and the

residue was recrystallized from diethyl ether .to ther . oht al.n ;15: of
whi !teupovvdery 3(%) ?an‘lzf%zzﬁ:l (Slpﬁﬁﬂﬁh%?]ﬁ]é%r?{%gﬂfiﬁ%?p% r‘%}q%/l | ne-%lloggégjb%(%l ic

acid tert- P $hah 1ot HAYR(GPRCESbvEPRage3 mal: HE( St S)eidnt7®rLa96(1 H m,
2.10-2. 28(1 rrs))/ 2-10-2.28(1H m, -67- 3.11-3.30(1H. m, 3.30-3.56(2H, ),

3.57- 3. 79(@tbage 13rg5r Zhas(he MRove. 3806 FARYLRSFEI
6. 60( 1H, ddg}#f%%—%é%ﬁegm%n@tcﬁ'ﬂ' 7.00(1H, m. Reference Exanple 8 5

Synt hesi s cyanophenyl am no) pyrrolidi ne-1-carboxylic acid
tert-bgtyl ester ToThet pyneokidihert compdundrof coie aPHeIRAR. Soveptgong Migp.

am nopyrrolidipe-1-carboxyli.c.acid t - buf yl te 15 b adk 82 9
of 3-bronﬂ‘¥én§§ﬁ?"ctriq :'(rfy%l \%g}lgié%]a%e{jigG .%’ n%wcg’f ?L%%\Ie,&%m%él 11
mm{)), 22-r§oﬂ@anﬁfnlejléa|(ﬁ.aéi}Jf@@ﬁﬁicﬁ:ﬁﬁ,(ﬁoﬂ:emmrand, 8opdminaf. cesi um
carbonate (12 mmol). The m xture was heated, under, .ref | ux det jstrogen
at nosphere for 8 holPS. RYFRIIPES i ﬁ@mPBul?%orﬁnfer?ﬂ%Qr atd’ ,e%\%at %Irl@ev\l/{aﬁslto%dded
to the reagh li Whi 80caRit, extdekironprékd diichieoeyetbateimasto one
performed?é)% %ﬁi%lgryi n%aover sodi Eﬁr% suFf ate and concentrati.,on un en .
reducdd poBsdbeee tiheseesheRRANNES hERAHUKNPIRI IRFPSHPAEa R0l

chr omat 0grapiug, {R-he O n@kRlhes=id vitdo dihexPwiivbi edpepimadust
was concentrd el&—’%trg' érég"g‘élsss(?undenrl reduce_g Jp')ressure_ to thereby obtgi n, 1.56
g of |ightIyeldhew mpoywital vais) - ¢Bad0 the pyrrolidine compound of the

iH e ot el s oINSttty i erects
3.1-3. 6( 3Hew , iBcHeasdimy | dhar) of 3 thede 1 CRien) MOBOFMENSR 2H1 nFhe ragg REFAN
R I T
tert-butylpesterinke.a 5 mM of toluene solution containing 0.20 g of
The pyrrolidine compound of the present invention has
wider spectrum foi: the medical treatment than known
antidepressants.

20 The pyrrolidine compound of the present invention .
exhibits sufficient therapeutic effects even after short-temm
administration.

The pyrrolidine compound of the present. invention has
excellent bioavailability, little metabolic enzyme inhibitive
25 activity in the liver, little side effects, 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

30 strong activity in the rat forced-swimming test, which is used
for screening for antidepressants. The pyrrolidine compound of
the present, invention al-so exhibits strong activity in the
reserpine~induced hypothermia model, which is used for screening
for antidepressants

35 The pyrrolidine compound of the present invention also




3(S)-ani nopyrrolidine-1-carboxylic acid tert- butyl ester (1.1 30 mml) and

0.238 g of 2-chloro-3-bronmpanisole (1.1 mmvol) were added 67.0 ng of BI NAP

(0.11 mmol ), 24 nmg of tri s (diben zyl ideneacet one) dipal 1 adium (0.027

mmol ) and 144 ng of sodiumtert-butoxige (1.5 mmol). The m xture was

heat ed under reflux under a nitrogen atnosphere at 100C for one hour.

Aiter 35 coalibngst Qhla ta%m%egzurﬁl £He FSREd | &arﬁ%%mcumn@asbéﬂakﬁ%&ed

-68- using Celite. The I'trate was concentrated under céd pressure,

and t he r@gsuueamdsap@pnﬂn‘edormd sfidarc stgepscobdeh, Whidnmuyrapixigivhexane
et hyl acet 1 purified product was concentrated

to drynesgrugégess;pd%%%de%%%%¥%%gd§28thereby obtain 0.28 g of |ight

yel | ow anor phous sdlhed pyrrolidine compound of the present invention has

3(S)-(3-chl orq-4- net en Ianlnu% roI d|ne | - car boxyl.i c aci,d

o) ey PnceR ol e AR LTS UBBEEE b TR, S5 e iRy, of

2.10-2. Zofnéhbﬂﬁnné?s 10¢8.29 (1|§e'ﬁ)tonﬂ19 3. @&e?pl?lébﬁfhﬂé Ai&Rmdkes), and

3.92-3.96(] H, 6.47(1H dd 8Hz J=8.8Hz), 6.67 1H d, J=2. 8Hz),

6. 81( 1H, dthegsst 1@e‘?§f%‘ﬁ@éfeE>?é?t¥plté’e%1@nVWé’§P%s iscrders caused by

3(S) - (4- ”‘Eé&ﬁé&ﬁ’he%hi‘&f&ﬁs@r}irsrs%hd' g | '§@£c!{@ﬁ>ih' C r?c%e?uh@f;ﬁrﬂ&g yl ogster

15 To a 10 m of ethanol solution containing 0.28

3(S)-(3- cdbpamamanethoxyphenylanlno) pyrrolldlne 1- carboxyllc aC|d

tert-putyl ester ded sodj dr ion

and 0.1 g of 10% V\%F(%mgl um cgi)rfgoﬁ%{H J‘?:ie:sacggrseduclltil“l"tﬂol‘{r?é con e)é

room terrpéelarelssaca’md (et.os plver ox gemm@nzompoﬂ:lanal ydps@sia, e)o,lpwﬁaer

reaction Wé#tlo was f.iltered usi ntrated undei Eeduced

7 R S haner d annvi g ML o BRACERL T BBl Y

pressure.
dichIoronatfg&malmamepeeésiaﬁxi seibenaktEﬁﬁbcmmseckdxsirdees nqgn&@anﬁnm
sul fate and concentr at,ed t ness under %9%, pr.essure, tocfher ¥
obt ai n 0. SSPE-T. el FHRCE50EG SprErent brief dSpressive disorde

?:(H S?\I Nig? e feayiary | a{l@bﬂéés@i/d)iri/@frggﬂ? g%eplﬁém)@yﬂ i ggagbglez t ialjtprlaubybnﬁst er.
3. 12- 3. 25%11?4; l‘m@@@é %‘9‘(’%  Aysorsiegs. 3. 17‘5{‘%%4 nfREILEE 4E od%emeﬁflv% 50-
30 6-58(2&&§Brdéié72d@p§@é§tbﬂ@ .iridRt-eHepg evaXUWR @hibical disorders such

as Cushing’s disease, hypothyroidism, hyperparathyroidism
syndrome, Addison’s disease, amenorrhea and lactation syndrome,

20 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 medicines such as interferons),
depression induced by adjustment disorder, anxiety induced by

25 adjustment disorder, anxiety induced by various physical disoxrders
(e.g neuropathy(head trauma, brain infection, inner ear injury),
cardiovascular disturbance ({(cardiac arrest, abnormal cardiac

| rhythm), endocrine disorder (adrenal hyperfunctio, cachexia
exophthalmica), breathing problem (asthma, chronic obstructive

30 pulrhonary disease)), generalized anxiety disorders, fears (e.qg.,
agoraphcobia, 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),

35 obesity, chemical dependencies (e.g., to alcohol, cocaine, heroin,




Synthesis of 3(S)-[bis-(3-fluorophenyl)am no]pyrrolidine-I- carboxylic acid
tert-butyl ester To-a 10 ml of toluene solution containing 1.0 g of 35
3(S)-am nopyrrolidine-I-carboxylic acid %% butyl ester (5.3 -69- mmol)
and 2.3 g of 3-brono-I|-fluorobenzene (13°fmol) were added 32 ny of

tri-tert-butyl phosphine tetrafluorgohorate (0.11 mul), .24 f di um
acet ate (OPli%n‘ﬁ?ﬁ‘Jﬁg&fﬁd PIEOLLIBR: 588y e%?é%aﬁﬁ]&ﬁsdé e Srif’rgrgl ?’.e aﬁ%éﬂ@,
m xture wegigeai@s ungeAnr ef diboriRder aabzidinagen atnsepdere fobseBsimer s.

After cooling to room_tenperature, water. was added to the rggctiog

sol ution, eEEPLESETRCELBPTIFEh cPHYIC adebRf P hts PIMNICt BYSORFEET fyPny
over sodi fate cgntsAld,on yadehgbedueotbpr 8881 €ivd NgecI B due
was t hen pﬁ%ﬁlﬁbyaﬁ%gz‘?geF C%F urm chror?gt ography (n % he‘>r<ane et hyl
acet at & = 4AHQD) JThe Rarkihsonps odddsenss ctia®nt r atle@erblalr ysaysednde?y

reduced prg@gﬁ#&q SIto Cféfbevaa%%gfa ?iﬂrgélmr%%%%gcof aBkh¥ Y ank@ted( SbulRiAsds

fl uor ophen rol Ic a tert-butyl ester. "HN
(CDC13) 8 ppidrde,l. 48688wd, HyFBidedH()LH npnd@clie?. 28is¢tdgrs  (e.g.,

3.12-3.39(3H M, 3.65-3.83(1H M, 4.35-4.51(1H . ,

o b1(2H dt i At pRe | st laTogpRt L PRI -gn g blood
7.18- 7. 31(2tFMratRgher es?@t&xarrmhe heSynebesheumdf, cerebellar ataxia,
3(S)-[ (3, 4-dichl orophenyl)-thiazol e-2-yl am no] uéo yrrolidine-1-carboxylic
aci d tlért -BrRetHoigdEstingly tEGtn disondsirgenk sl thgn DERES rﬁrhgm‘%‘?rﬁ?rgyof
3(9) - (3; 4- dighl oraphenyl amRekpyLr sUhdiafs | ofas890MHHreds by bebfentihydl
ester (60.%5% 8)': and 15.0rH 9$¥%-g%rmt hi azol e (_91.p5 m"ml)d bvvere added

1 1.86 g of syndaamet- binhgnomf@ggha NBYNEERTef | SigiciforieenEsnesca, nieyyette 'dg g

of ' 11's(i Raprpdeneacal ape)di aabi g um {piSnaeD! ) ohdh 1. Bufpdiesad um

tert-but oxi he -mxture was heated under reflux under a
ni trogen atnosphene fdefdchibur siypeTaetiwhit i odiserder on WD¢eol et iCoom

t enper,at ure_an il.t ' i:0g i Viatar S %g%g t it gg.;e%,
and eQT%r aclf?%oﬁg'f%lavl\n ?%%%I;/éﬁlgéetafgh\%gs con Sg?e' . gee%&élr {/glqr?fgebovér

sodi um sufratmmendncoheaddcls i (oelabddr to ethgispaphgssure, the resi due was
then purified by siljica gel columm chromatography (n-hexane ethyl acetate
=4 : 1). The purified product was concentrated to dryness under reduced

pressure tRESTheCsREy FOBt GRRRYING! OYToTHE eINNVENTION
Preparation Example, Reference Examples, Examples, and
20 Pharmacological Test Examples are explained below.
' Preparation Example 1
The compound of the present invention (100 g), 40 g of
Avicel (trade name, manufactured by Asahi Kaseil Cor‘,r_aoration)_,r 30
g of cornstarch, and 2 g of magnesium stearate were mixed, ground,
25 and then subjécted to tableting wusing 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
30 oil, and a suitable amount of ethanol, producing f£ilm-cocated
tables having the above-mentioned ingredients.
Reference Example 1
Synthesis of 3-[ (3, 4-dichlorophenyl) - {(4-fluoxrophenyl ) amino]
pyrrolidine-l-carboxylic acid tert-butyl ester
35 Sodium hydride (0.19 g, 60% in oil) was added to 10 mi




35 powdery 3(S)-[(3, 4-dichlorophenyl)-thiazol-2-ylamno]pyrrolidine Il -70-
1-carboxylic acid tert-butyl ester. ''H NVR (CDC13) 8 ppm 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(1Hd, J=3.5Hz), 54%.-14(1H, dd, J=2.5Hz, J=8. 5Hz),
7.22(1H,brs), 7.39(1H,d,J=2.5Hz), 7.56(1H, brd, J=8.5Hz). Reference Exanple
13 Synt hesis dfmeq{HY1- [iLﬁlﬂii?(hdéO-(EMSd))JOam:Dh.ettyﬂ"ﬁ@yraﬂl 32 for one hour.

| am no rrolidine-l-c ljc acid tert-butyl _est 0 To,a 10 m, of
¥O| uene] gé%e&.}egsﬁyal ﬂ (ﬁgg {o% glchiorop e%yl? g—f uorophenyl)amine

3(S) - (3- chiAy aufedl! ﬁ@r@@mﬁ%n&adpwt&%é@@@ éo‘Q;ﬁerQXMhé%&Pﬂ d A pMso
tert-butyl ester (3.2 nmol) and 0.75 g of 3-bronopyridine (4.7 nmol ) were

added 50 rpleftiong- dickeERRing 5- 2i0s( didphemyl ph@séﬁph@ﬁﬁﬁﬂﬂt‘lﬁé‘h@or(lmm%
0. 09 _ 11
sodi umtehylﬁ:éé eoi(éa}ggn#ol%g u%g?rentt% Erégt g %E)é:dat%%a gpe(gf ux under

a nit rogeraddatimtsphleiuee hixtireh@nds. sthfred @dol6NE tbxrdtﬁn]n@mfer atEil’l'Qf,l t he

reaction sal Lon was red, usi Celite, Water

(FTirace, SaniateryrScedet Fot Rrdcigeeann: s brbt ool RO st ot o yi ng
over sodi washedf aienansit@@,ncaeﬂt ﬁaﬁe@rbxtmd@rraqheémﬁﬁdsummur Bhe td46 viegi due

was t hen pUI’IfI ed SI I i ca col.um1 chromato raphy. & hexane : ethyl

acet ate =S rli?djb‘{::? vvé’éfec?éHE nt P&fie hend&S P88 ES

pressyge b@rsh@é@bbyotgﬂl&a Jge14 c@lﬁfmobh!ofnéﬂ&ﬁré{&iﬁ O-HeRhnk ( 3- N o-
25 fl uorophenyl) pyridin- }/I am nOPE yrrolidine-l-carboxylic acid tert- butyI
ester. 1HERRREREDCT3)2BPPmi! 1. IBe opildgnt 1sgbventygyayy djstidled- »ifoundes

0 3.12-3. 4163HRkd pRebsurd &ﬂ]tﬁeﬂb% o@@aﬂ 501(23_9'4 £ 8183 Brohl %i[”b 4. 00-
30 7.23(4H, HLI ncl ud| )1), 87 14(1H s

8. 22( 1H, dddshlarpyhe a(énégummm@lhmMM§0§ldine 1-carboxylic
3(9)-[(3-¢ E&gr gocfgﬁw @E@gyl )cycl ohexyl am no] pyrrolidine-I|-carboxylic

acid tert- uty ester m of acetic acid solution containing 0.60 g
of -715 'H-NMR{CDCls3) & ppm:

1.43(%9H,s), 1.74-1.92(1H,m), 2.04-2.22(1H,m), 3.10-3.35(3H,m),
3.61-3.85(1H,m), 4.31~-4.48(1H,m), 6.42 (1H,dd=2.9Hz, J=8. 9Hz}) ;
6.67(1H,d,J=2.8Hz), 6.90-7.22(5H,m).
Reference Example 2

20 Synthesis of 3(S)-{(3,4-dichlorophenyl)phenylamino]pyrrolidine—~1-
carboxylic acid tert-butyl ester

Sodium hydride (0.36 g, 60% in oil} was added to 20 ml

of dimethyl sulfoxide (DMSO) and stirred at 60°C for one hour.
Subsequently, 2.0 g of 3,4-dichlorophenyl-phenylamine was added

25 to the mixture and stirred at 60°C for one hour. A DMSO solution
containing 1.5 g of 3{R) -methanesulfonyloxypyrrolidine-1-
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 soclution, and the reaction solution was then

30 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

35 amorphous solid 3(S)-[(3,4-dichlorophenyl)phenylamine]pyrrolidine




3(S) -[(3-chloro-4-fluorophenyl) am no]pyrrolidine-1-carboxylic acid
tert-butyl ester (1.9 mml) and 0.56 g of cycl ohexanone (5.7 mmol) was
stirred at roomtenperature over night. éj’tg_the m xture was added 1.21 g of
sodi um tri acet oxyborohydride (5.7 nmmol)7 foll owed by stirring at room
tenperature for, 8 haurs. ., Dichlaqr t hape_was added to the reaction

sol ution, FHERTRAHY '%acégpﬁ‘?ﬁ%%‘*%é’ \?Egﬁﬁd with water and an aqueous
saturated ' peY gy §ggmear bonate sol ution, and then dried over magnesium

sulfate. The solvent was distilled off under reduced pressure, gzg ttse 10
resi due wab- $UfFHiDd byt -IBriLed3 GBI Mool R Ochr b ghaphy? -G03ndR AR ™
ethyl acetale s 4 aulhy, The. soly ey s di sig lbednodd o omf barousiiy ed
product under reduced pressure to thereby obtain 0.24 % of oily colorless
3-[ ('S) 5( 3-&hl b6, 48, FH2uB8Hppbhenys )25 .G dR¥ mhi no] Py¥eol-i24i(AB. 1) car bbx3A1 ¢
acid tert- 1{%@} %ll) ester. "H NMR(CDC13) SPPr: 0.81-1.32(6H m, 1.44(9H,s),
1. 60- 2. 00(13 , M 279-2.93(1H, ), 2.98-3.10(1H nm, 3.16-3.31(1H m,

3. 35- 3. 70(Rd*dPancd FxamBld0§2H, m), 3.85-4.07(1H m, 6.85-7.13(3H, m. 20

Ref erence Exanpl e 15 _Synthesis of . s .

3(9)-[ (4- r%fl )(?% g-:imeazéz;ﬁ:yﬁra%}%h—e%—ﬁl)) —~ (3-fluorophenyl)amine

am no] pyrrolidine-| acardaxphkc ashdrient - bohyhigbi@r 202 anget kahol (Sjptit i on
cont ai ni n% 1.7 g of 3(9)- [éS- _ 3.

chl or 804- fhermepnemplidin- $THARIREr borlyEpReny A no] pyr fol i 8i neCt25

1- car bOXy'd&Co 1 debknbitiy | esfier 5(3. TP ) wagp added g M of a P M-
sodi um hydroxi de solution, followed by stirring at room tenperature for 15

hours. Di dhiidimienyiphesihinetile lachenariidyladdddAPo Phel gk )i-orf -dd i on
to make thoefrﬁfg&c'is ﬁhbaeacéedxfadgjalﬁga%mwauagaw,tfm.\g@t Sfndl), €@kl mes

and wi th an aqueou saturated sodium hydrogencar bonat e sol uti on once,
t he sol verit. 3vas ofliscdiibnetevt fhuhvddder dddec? dupeos siase heated evrdsgt g

o ool B A POV BL ML, (Ooed! o6l ippanteny)
ppm 35 1.33 9FiBered 72 1r&8¢viH, isolkde- MaaBerH, gnd 2tegl3 @@t3Hemand- 72
7 Dol 7 boraith e B e T i o lsP 0 Bt grte
Exanpl e 16ayers. The organic layer was washed with water, the solvent was
distilled off under reduced pressure, and the residue was

20 purified by silica gel column chromatography (n-hexane : ethyl

~acetate = 20 : 1 — 1 : 1). The eluent solvent was distilled off
under reduced pressure to thereby obtain 3.0 g of oily colorless
((S)-1l-benzylpyrrolidin-3-yl)-(3-fluorophenyl}amine.

1H-NMR (CDC13) & ppm: _ :

25 1.59-1.78(2H,m), | 2.21-2.38(1H,m), 2.39-2.50{(1H,m),
2.55(1H,dd, J=3.3Hz,J=9.7Hz), 2.71-2.85(2H,m), 3.63(2H,s), '3.90-
4,10(1H,m), 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 '
30 Synthesis of ((S)-l—benzylpyrrolidin—3—-yl)—phenylamine
((S)~1-benzylpyrrolidin-3-yl)-phenylamine was
synthesized using {8) ~1-benzylpyrrolidin-3-ylamine and
bromobenzene in the same manner as in Reference Example 3.

0ily brown substance




Synthesis of 3(S)-[(3-chloro-4-fluorophenyl)-(4- 5 nethanesul fonyl phenyl)
am no] pyrrolidine-l-carboxylic acid tert- butyl ester To a dichl oronet hane
sol ution containing 0.45 g of
3(S)-[(3-ch|oro-4-f|uorophenyl)-(4-neth?gesulfan|IIphenyI) am no]
pyrrolidine-l-carboxylic acid tert-butyP”ester (1.0 mml) 10 was added 0. 54

g of netachl n20|c acid (3.1 nmol) at O0C, followed by stirring
at 0C for ﬁﬁgféﬁéi% PR%ction solution was washed with water and dried

over magnesiagmlisUB{aken), and 2.Be-8o3vem, myas di stig.iwdsequ mpder reduced
pressure. quent | Sld e was purified silica gel colum 15
chr omat ogrzaéﬁaig ﬁexa e6§&2{[ I"?$ eqjaﬁjéirs)&?) - 6957 dfi & )J=8TREZ) sol &ifr was
di still ed eff3 (fLuom) § he, DL, ﬂ@@gﬂﬁﬁ)odwcmumd% giedyced pressure to thereby
obtain_0.42 g of oily light yeIIom13(S [(3

chloro54'ﬁaéﬁFSBﬁ%n§¥§mQMiﬁéthanesulfonylphenyl)an1no]pyrroI|d|ne

RN PR LEEIE 4T %gl%%%ﬁ% é(?ﬁ?’? p i el O

3. 70- 3. 86 (trHfMporgnaichvilpbehyH) apines. 62( 2H, d

7 247 Si(1H m. 776 PLAOS, meC ok iedy e%%%tcaﬁl%%%gnp ST 17 S her S ar

3(9) - [(3 bhhaybpﬂrﬁdlmﬂmmaﬁeyy)963&fhu¢aapm@ﬁylﬂamiﬁe (2.6 mmol), 0.59 g
e tert-butyl ester

| | i di
§<)s?”ﬁ‘ g?‘rng’;‘?Iil ‘?Pzé’g‘fﬂ??k‘%%cfﬂ 3?0 4700} ) 10 PSpRENGF ) BE¥RE o] (0.1 mmol),
pyrrolidi ae hgcarbpxyl adi acistetats - boty et eand30. 6808 88, sda ik

PaRk)
zi nc cyan 2 2.12 nnDI) and tetra ki s (triphenyl phosphine) paI
| adi um (1 ﬂ%*g% %ges weree  hepsshdeflem sehlubhf ugdemt By |Fdrparide

(DVF),° fOla{:ﬁ&\Qﬂqébé ST B ngb@derTb?e NEELQGRM AJWRABAT 6adt fﬂ%ré&” 3
hours. After cooling to roomtenperature, ethyl acetate and water were

added 35 E8"9¥R # W HItkeronand §E%ﬁ}a§%334ﬁ?5ﬁﬂduWaﬁ¢n ege| agded.
- 73- e ok gam Cr il 1@yek VRS y@ﬁ}%@e%ﬁg loﬁngnﬂs SPger ﬁ?eg%%ggﬂt{%

sul fate. The solvent was distilled of er uce ressure
resi due WABYPErWES &@shpdsyitie arager el ﬁﬁiadhp@ﬁﬁt@g}ra?fﬂwm énlheteaneThe et hyl

acetate =g§1yerds was3dis%llleét??fsQhﬁgﬁtréﬁﬂéeé % 1£d gﬁ& O@%%Q Ui |y

purified product under reduce ressure to SHt ai A
col or | esswag Spurigied| dno- alllca gel column chromatography (nrhexane

ethyl acetate = 20 : 1 — 10 : 1). The eluent solvent was
20 distilled off under reduced pressure to thereby obtain 0.48 g of

oily colorless ((S}-l-benzylpyrrolidin-3-yl)-(3-fluorophenyl)- (4-
trifluoromethylphenyl)amine.
'H-NMR (CDC13) & ppm: _
1.82-2.01(1H,n), 2.17-2.31(1H,m}, 2.61-2.78(3H,m),
25 3.45(1H,d,J=12,9H4z}, 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-flucrophenylamino)pyrrolidine-1-
carboxylic acid tert-butyl ester
30 To a 30 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).

35 The mixture was heated under reflux under a nitrogen atmosphere




fl uorophenyl) - (6-cyanopyridin-2-yl) amno] pyrrolidine-I-carboxylic acid
tert-butyl ester. 1H NMR(CDC1l3) 8ppm 10 1.44(9H, s) 1.74-1.84(1H m,
2.03-2.24(1H, m, 3.08-3.32(3H m, 3.76- % 86(1H, m, 5.28-5.38(IH m,
6. 21(1H,d,J =8.7Hz), 7.04- 7.11(2H m, g 7.42(3H m . Reference ‘Exanpl e 18

Synt hesi s 3é Sﬂouﬁﬁsgz%ﬂcfrtﬂeﬁ J)('J'Péc?%e,@%)n Eem é *f'x?nle. Water was added

quorophenyI pyrld n- am no}pyrrolidine-1-c oxyl1c acid tert-butyl
ester 3(S)tp(5hbr owapyiodi ﬁo,’zu’qic)n,( :ﬁmm}mradath.louomdrthereﬂhyl aviefigte was

pyrrolidine-| -carboxyli cid tert-but te 3 nm
A-F 1 uor Ophgﬁ ]f%lgp?(g %t?58gﬁ,§ln(é ?Vﬁ%,o 553%3. qua%g and concent ation
tetrakis(t un@é@nxbah@é@hpneamet,adtm eSidue Wad2pundfiedindyas21idd ageleous

sodi um carbopate solutio 0,83 n) were adde toI uene (3 m fol | oned
by stir?i n&oﬁﬁ%rcar?ﬁfr t BSHRERRE at © fg‘gé feetagensurs. h The

cooling toghppamt QFRE Rl 8 BYF uRt! dlRuaed P@é@éuf@r earpfidesd Tr@sw@e
reaction solution to separate 25 the reaction solution into |ayers. The

organi c | aye? yR@rysHddzedi fﬁo@dﬁ%ﬁ%@d e$hPEnEo ?@i%@%ﬁw Vi-A§ oVl
di | | L d
sodium sul LA} € B3 ity veiits)iasdheblol £d0ld-unde RIAsAhe. 1an

the residue was y ‘'silica ge um ogr exane :
et hyl acet adxboxplic BridThersdbwigit esqisrdi stil | ed off 30 from t he purified

product. unger ressure to thereb obtain 255 of white solid
3(3)-?1(03- cﬂf‘&?@ﬁ%&iﬁo&&%enyn [5- y "

(4-11 uor ophesiy{ )i, di N-.28ylL] 61 0Py r r @.il0-2e28 { tiyrnoxyl .c:L(B:@'.d8(1H m),
tert-butyl e (CDCl) 1, 44(91 ) . 18-1.89(1

2.05-2. 23(%}?{3 30]3116‘7 31(3 3%@@6@% 85(1%& %lfr%éfé% 10. 8Hz|_§ -

5. 31- 5. 42(4H)3 H, o, 08 Be-6047 (IR BHZS . 607 1061, 14(3H0HE) J=2. 80z)7,. 28D,
m, 7.41-7.50(3H r;; 8. 37-8.41(1H, m . Reference Exanple 19 5 Synthesis of
3(S)-[(3- cht bl-fh- |- uor ophenyl ) - (4-t hi ophene- 3-

yl phenry ) amd frddnHe ghgﬂ%pg 4-carboxylic acid tert-butyl ester Using
3(S)-[(4-bronophenyl) chl oro-4 fluorophenyl)am n
pyrrol i di ne¥rthesdsoxyPtc adfd —H&r Fh%ﬁﬁom-éslperoplawl)swwodm@ﬁe%@%r@-&a d,

3(S)-[(3- CBéfHd%:ﬂ;fcl HeL aPhetrthiA- ester
To a 50 ml of isopropyl alcohol solution containing
15.0 g of 3(S)-aminopyrrolidine-l-carboxylic acid tert—butyl
20 ester (80.5 mmol) and 24.8 g of 2-chloro~l-fluoro-4-lodobenzene
(96.7 mmol) were added 1.54 g of copper (I) iodide (8.1 mmol),
9.0 ml of ethylene glycol (10.1 mmol) and 34.2 g‘ of potassium
phosphate (161 mmol), and heated under reflux under a nitrogen
atmosphere for 46 hours. The reaction solution was cooled to room
25 temperature and filtered‘using Celite. The substance remained in
the filter was washed with ethyl acetate and the filtrate was
concentrated under redﬁced pressure together with the washings,
and the residue was purified by silica gel column chromatography
{(n~hexane : ethyl acetate = 4 : 1). Thé solvent was distilled off
30 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—f1uorophenylamino)pyrrolidine—l—carboxylic acid tert-
butyl ester.
'H-NMR (CDC13) & ppm:
35 1.47(%H,s), 1.78-1.96(1H,m}), 2.10-2.28{1H,m), 2.10-2.28(1H,m),




10 t hi ophene- 3-yl phenyl ) am no] pyrrolidi ne-1-car boxylic acid tert butyl
ester was synt hesi zed in the same manner as in Reference Exanple 9. GOly
col orl ess substance 'H NVR(CDC13) Sppm 15 1. 43(9H s), 1.83-1.88(1H m,

2.05-2.20(1H, m, 3. 18331(3Hn) 363?84(1H , 4.40-4.51(1H m,
6.71-6.80(1H nm, 6.85- 6.88(2H m, 694?Hde28HzJ64Hz)

7.05-7. 10(4LH,1m3.. 36. §Q m? 45( y55(2H Examplgs 20 20
Synt hesi s of (S) {( -C Ioro ?_'f3lrﬂj)l;gr%%ﬁ%%é?)' [ 6- 2%7 ﬁe{lﬁ%rgleram n- Isfsyl)py
ridin-2-yHdd dﬁ}m/r r ot i38r-hedV {thumoxy bi €0 (Htidd, Uebt Obut J42 &tzdy  6.90-
3(S)-[(6-by %‘gl n-2-yl)-(3-chloro-4- fluorophenyl)am noj

pyrrolldlne af xylic acid tert-butyl ester 25 (200 ngy, 0.43 muol),

1- net hyl legﬁeieaEnne Ez@arﬁﬂlenﬁ 0.55. mmuol)

r9rrrglsII tr%ﬁﬁﬁgﬁ%ff enegé‘%)t p{:%) glﬁgig xa A }g%jr J@%P%ﬂ%&dl um

t - but oxi dedi6l taxt-Bueglmeetdr were added to toI uene (5 m), followed by
stirring under a nitrogen_atnmosphere 30 at 100C for 8 hours. Insol uble
matter was renoved ¥ ¥ itLRERE oROLlu R t(Hemt bsetteining £y 8E e9 VRS 3(3

concent rataﬁ@ln%ﬂgﬁfoifﬁ%‘éeq —cRISSSHI& 2R E@r?& ;ﬂ’a%sﬂ%&' fie sizhjca

gel colum chromat ography (n-hexane : ethyl acet soI vent
was di st ill-Béd DfeL f owqmﬁ@e@lzmitéul%rbmuCMQMdewer%dadéddpﬁésSsLme pd 35

t her e{)@( 0%&@?@ é% ﬂ.rgrnﬁ’lly '|¥2C5’| ﬂél %% P%\ﬁaéngﬁn %éeocracl):ed' ﬁ mmol) and

f1 uoropheny 'pi perazi
yl ] am no} pyPeiold d:bflecdesm bmagbqnaml (c12t emtolhut yIThestrmxtufel—l—uNMR(kﬁB@éa)

g LT W PO CTE N
5. 23( 1H Mepobing ( th, dabzs. ’ié:bgeraﬁzu&é( 1htaded= &zalstz)dde?j 08@ W(rﬁdaﬁlon
L2125 e PR B ol Syiles o oL 2 (9 L e gre -
aci d 1t®rt abuey| deglmy owdsi PR M) shidabs amphemteht (3t Chh ORI reduced
' pressure, the residue was then purified by silica gel columm
chromatography (n-hexane : ethyl acetate = 4 : 1). The purified
product was concentrated to dryness under reduced pressure to
- thereby: obtain 1.56 g of light yellow- powdery 3(S)-(3-
20 cyanophenylamino)pyrrolidine-l-carboxylic acid tert-butyl ester.
1H~NMR(CDC15) 6 ppm: _ .
1.46(%H,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(2E,m), 6.99(1H,d,J=7.6Hz),
7.23(1H, dd, J=7.6Hz, J=8. 4Hz) . |
25 Reference Example 9
Synthesis of 3(8)-(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
30 mmol) and 0.238 g of 2-chloro-3-bromoanisole (1.1 mmol) were
added 67.0 mg of BINAP  (0.11 rmmol), 24 ng 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

35 cooling to room temperature, the reaction solution was filtered




fl uorophenyl) am no] pyrrolidine-|l-carboxylic acid tert-butyl ester and
pi peridine,' 3(S)-[(3-chloro-4-fluorophenyl)-(4-piperidin-]|- :
yl phenyl )am no) pyrrolidine-Il-carboxylic_acid tert-butyl ester was 15
synt hesi zed in the sane manner as in Re?ggence Exanple 11. O ly colorless

S Re 1 SRR CETIRRY oofhR ny LTSS b vad RSk alel)  ynder roduced
3. 61- 3. 81( piespurd, 23an0 he38tdsidoe ﬁasﬁOpﬁrﬁﬁiécﬂ-i by, ©iERH. @é’.‘(lbbhﬁmm

6.86-6.92(5H mM. Reference Exanple 22 Synthesis
3(9)-[(3- Cﬁhé@@@%ﬁ@n??)‘a’@% crﬁf&y& ﬁcef:ﬁ%ropp’n@nyl fam rb)s 1). The

pyrrolidi nﬁuiif?écim)@é!dcﬁlcﬂm qaéeréormérwraQéaertoTOd @aﬁwdﬁ@i& t@ém
sol ution containing 3(S)-[(3 25 chl oro-4-fl uoropheny E@£ am no]

pyrr ol i &i neressErh By Hhergeydobeain %@ﬁyw &t éi’-gl(lb v eeuphens e
2-chl oro-4 f(éjJO(:_p %%'—hrﬁié&loﬁ%ké%y@%\g%n o)lﬂﬁﬁeagdggfﬁ?%yﬂi Mcig

tetrahydro uran utron contaiming s Is(trinmethyl m de 1 1
M using ates@wbutyi eBlterm xt ure was heated under reflux under a nltrogen
30 at nosph [ ours and cooled to roomtenperature. Water was added
to the reag{"mquéag' ‘gﬁ Mand extraction with diethyl ether was conducted.

After dryl mg4"0m,saqd| UmSQHMaﬂelﬂa,ﬁtd corzcent-ﬁazﬁ)om mmdera J1ga3ced (IH essur e,

et nyl et 4 274 (38 B rd B3 HERIPT G0 SBroatbt TRaS e et A Ba o iy ness

under redugegl bl B 8IIUALA ) B=2.IBez¢by6 0Bt aiH) ) 958 . gHef . whi t e anmor phous
solid 3(S (3-chl oro-4-cyanophenyl ) - (3-chl oro-4-fl uorophenyl)

: anlno]pyrrﬁﬁéﬁﬁQﬂ§q Fxarpblyl¥c acid tert-butyl ester. 1'H NVR(CDC13) 6ppm

5 1.43(9H, 1693 _ H -
3 56, 3( 87(% }{]e:s % 30? (ﬁ?)r@AA gleﬂ-ﬂﬁ %ﬁéﬂgﬁ%mg%cﬁl@@ 1%arbo viic
6.57(1H, d, @exzi 51;@;1: lpaiggl P&t@(rlH , 7 20( 1H, dd, J=2. 5Hz, J=6. 5Hz)

7.23- %.32( 1H, m, 69( giaHbemf éyz)ethgﬁgfr%e?c?t%mbﬁtgf‘n% Synjdregi grof

2- (4- chl or obut oxy ne To a ution cont ai ni ng
2-pyri di no¥ () 3gCth©§ ﬁmﬁhmhﬁnﬁlwwmmlé@mwﬂe—q&s@w ig15CGAfD| )

1o e AR GAEIOES ClC8 g0 b (Ol e s dchas
solution and 0.1 g of 10% palladium carbon. Catalytlc reduction
was conducted at room temperature and atmospheric pressure

20 (ordinary pressure). The reaction solution was filtered using
Celite and concentrated under reduced pressure. Water was added
to the residue, and extraction with dichloromethane was performed.
The extract was dried over magnesium sulfate and concentrated to
dryness under reduced pressure to thereby obtain 0.25 g of yellow

25 amorphous solid 3(S) ~ (4—-methoxyphenylamino) pyrrolidine-1-~
carboxylic acid tert-butyl ester.
1H-NMR (CDC13) & ppm:

.1.46(9H,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-
30 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

35  3(S)-aminopyrrolidine-l-carboxylic acid tert-butyl ester (5.3




15 reaction solution, and extraction with ethyl acetate (300 m) was then
conducted. The organic | ayer was washed with water (300 mMl) tw ce and
dried over magnesi um sul fate. The solvent was distilled off. under reduced
pressure, and the residue was then purifged by silica gel colum

chromat ography (n-hexane : ethyl acetate =5 20 1). The purified product

was conceminbad) edndndes gediic SdopoRssiH A udrebkhgeedy (Tbtmandl )3.varey dideai | Y
col orl ess 2-(4- chl orobutoxy)pyridi ne. Reference Exanple 24 Synthesi s of

3(S) - [ 4- ( Py PG RE2 ¥R oksy BUHYVARASIBYIG ol FEFRRE}uorphogat®okyi 1l musld .

tert-butybsegherr3pS) 1AM RORHEALE di0er] -eR150%AlI § ; 8Chdok eéédﬂh'lf Wertester
(0.983 g, 5.0 nmmol), 2-(4-chlorobutoxy)pyridine (0.9333, 5.0 mmol),

pot assi unPeipBadrat €1¢ owes)g, Bhe whiyrearndssdgiated vadere rellegd updes. 5

nmol ) res. ded | onitrilege ( ) an he ._und reflux for
24 houérfvg. Eﬁﬁé?&goo ﬁ\dg%p?%?%oo?n&teﬁpeﬁ#ugr'e, V\%ff ggr(S'gé%pj)n%goad gg}dto

t he react tempgohtiinregn @pter extasactdded wittch ¢hby| remstiaine 65Dutign waand

conduct ed, _ The .or gani | ayer, was shed with ter twigce and dried over
nmagnesi umexgﬁ??%%cg? wllﬁ:él seg%f\y&ntac\%\é@ i ¥8F F88d§$‘?ecirnd%§d d™8r £¥80r e,
35 and t hgofbah dyldaset kel poshddrattaly ofi iR 0eke@datiMprédsure, the

chromat ography (n-hexane : efhyl acetate = 3 ; 1). The purified _product
was conceﬁ?gja‘g‘éeﬂ Wﬁfdé:%ePeBHE%@yﬁ?r EYsGLe1FR Fher eV B CRF AR BIIraRpYofNg; | y

col ordesshdkae [ 4- (eHy1di Heck-and oxyybut yham notpyr Sekiéiestf- grgaﬁé@xmésc
acid tert-butyl ester. 5 1H NVMR(CDC13) Sppm_ 1.46( H,gg, 1.5-1.9(6H m,
1.95- 2. 15?@W?ﬁ§r323.e§8(t?H,dlr}’B§$ﬁz‘¥}d912.I%gll"r?@SPiFI,SWFe =@ 5tigrgdya bR in

4.30(2H,t4Js6.5Hz) , 5 6. 71(| k¥ d, J=8. 3Klz),, 6. 85(J41d¢, J=5.5 =6 bz ) a.
7.5-7.65(1H, M, 8 T4(1H, dd, J=2Hz, J=5F8). 10 F-Efiéf_ié?ﬂ”nce Ex;gn{)?f])e—qugzsﬁt hesi's
of 3 (S) Ilpoxgphemivdp smino foynyedsgiesyl-jcarbesyeht oropd opsid-butyl ester.

am no] pyrt.phidi-pe~l -.c xylic acid tert-butyl ester

3(S)-[(3- gﬁl%éggg#‘ﬁ)u%%ghenyl ) am no] pyrrolidine-lI carboxylic acid
tert-Uut yl-63t%8%, 503 gl. 9851 Mollf, ml, br 8n02-32. 26 1éhmbr opB oparie IU 3R, m) , 48

L) 20 PELRE ST DOnAL S A8 142 ST 575 ueenes b
hours. Afée61l-codiBi(BY, b, r@oth(2H,t,J=8.0Hz), 7.18-7.31(2H,m).
Reference Example 12
Synthesis of 3(S)-[(3,4~dichlorophenyl}-thiazole-2~ylamino]
20 pyrrolidine~l~carboxylic acid tert-butyl ester
To a 150 ml of toluene solution containing 20.0 g of
3(8)-{3;4-dichlorophenylamino)pyrrolidine-l-carboxylic acid tert-
butyl ester (60.4 mmol) and 15.0 g of 2-bromothiazole (81.5 mmol)
were added 1.86 g of tri-tert-butylphosphine * tetraflucroborate
25 (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
30 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

35 powdery 3(8)-[(3,4-dichlorophenyl)-thiazol-2-ylamino]pyrrolidine-




tenperature, water was added to the reaction solution, and extraction with
et hyl acetate was conducted. After drying the 20 organic |ayer over sodium
sulfate, the solvent was distilled off wunder reduced pressure. The residue’
was purified by silica gel col um chr om@Pogr aphy (n-hexane : ethyl acetate
=3 :1), and the purified roduct ncentrated under reduced pressure
t her eby~6BERPRY HLPD 3516k . QSFFQUEK&'?%%S 3(S)-[(3-chloro-4 25

tO
fl uor ophen _)I%Tgfg pyl )am no] pyrrolidine-I-carboxylic acid:
tert- butylyIJI (db@ﬁ{\l?/%b?‘wms 6 PPM 1.46(9H,s), 1 7-2. 1( 4H,

n,
3. 1- 3. 35( 4H; ﬁ(9f3®53 17(843—12;1133 (3Hgm) 4. 124349 356 1H, B} o( 134,}5— .42/(3H,m),

6.9-7. 1(2H f.erence Exa 2 |sof _
3(S)-[(3- o T Bhenyl ) - \578.4 @{H 6.53(1H,d, J=3.5Hz)

propyl )ami molpym,cﬂd di=Pe SHz¢ drBodyt)i,c adid tH{,th:taJt,yl @s3%fll, d, J=2.5Hz),

25118210][ E)Sr(r:g géfﬂi’k{ lcg’;:{%gg%ﬂz) a((:?dcma?'[ OBL?{/)IW 2ast er (0.5 g, 1.24 35 mol),

50% di et hyé astdreces Exdrpoe (3 m) and sodi umi odi de (0.37 -78- g, 2.5 mol)
wer e suspended in DMF (3 ml), foIIovved é/StII‘I‘I at GH’%E g (gurs
After cool PYRIERF¥Som t enPEr at ur e 3 (RAT Ef \fwﬂg-orgd ad1eere é?ﬁ’Fb 1n-3

sol ution, ﬁﬂ&%rp%tfoqad%éhleé&bﬂo@ngaaeldwsaesrtcmw g8eedhe organic

| ayer was dried over sodiumsulfate, and the solvenf was then distilled
of f urider reduced prT@ssc'uréO mliheofe§PéIH@n%§ObHF%@1FeGO¥AF@¥P%|% Qi gi & gel

colum chg fg%o(_gt_ Byl e%ﬁ)aml H.‘Hlnfe'—‘?cdcé’f t c""asaéfbe n

concentrate uced pressure-to t tal n 0.36 2/
col orl ess e@s;—qqtsﬁcmm 4cF |21 omsahi e rayid) 0( 35d|gm§tﬂny3-é?m0ﬁ@PYI.[Ddlne 75

I | - I t-hutyl _
P PP NRC T oot e ot BF L 5 J5 A m | B p S htmethyL-s, 0

2.19(6H, S)bléi(dhpl&:ﬂ}ﬂ.@ﬁpﬂj)hlﬁoﬁe&tm@éH (RRNTBHGS 4. 2(QAH, mol)6. €16 48@@140@,
6.5 st (GH g, HieSampoundn shovn del ot YEie ¥ Sueed WDt lie, S
(120 mmel). The mixture was heated under reflux under a nitrogen
atmosphere for 9 hours. After cooling to ‘room temperature, the
reaction solution was filtered using Celite. Water was added to
the filtrate, and. extraction with ethyl acetate was conducted.
20 After drying over sodium sulfate and concentration under reduced
pressure, the residue was then purified by silica gel column
chromatography {(n-hexane : ethyl acetate = 1 : 1). The purified
' product was concentrated under reduced pressure to thereby obtain
1.14 g of oily - light yellow 3(S)-[{(3-chloxo—-4-
25 fluorophenyl) pyridin-3——ylamino] pyrrolidine-l-carboxylic acid
tert-butyl ester. ' '
1H-NMR (CDC13) 6 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~
30  7.23(4H,m[including 7.04ppm{(dd,J=2.7Hz,J=6.4Hz)]}), 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

35 A 3 ml of acetic acid solution containing 0.60 g of




RO NHRI® N CH3>=0 H3C+O CH3 Ref. Ex. R R2 R3 R4 R5 NMR No. 27 -H -H
“H-H -H HNMR (CDCl 3) bppm 1.46 (9H, s), 1.85-1.95 (1 H m, 2.15-2.23 (1
H m, 3.18-3.26 (1 H m, 3.39-3.51 (2H, m), 3.62-3.75 (2H, m, 4.00-4.05
(L H m, 660 (2H d, J=7.8Hz), 6.69:6;73 (1 H rr) 7.15-7.20 (2H, m). 28
“H-H-OCH3 -H -H ' H NMR (CDCl 3) bppm 1. ia(gk s), 1.79-1.88 (1H, m,
2.10-2. 22 (TR, . 5 4H
21022 41(3971 (B cﬁlé@o&%ﬁuﬁ%g%héﬁenl aﬁlﬁgjéy%lgl%igge%Hc #&ﬁéé (

- CH3 - H KGHaN B ey 1148 mmgl)spndl 08661g90f (qyda,omyanma_oc&m (1
H m, 2. 35-3.7 95; 4 05 (1
H 2)) 6. ﬁ“"(&%?&’a‘?)zﬁt%#éd s Hofist %E‘?ﬂé?ar%&e gvir Rigil Bb ple BRE il
(CDCl 3) bpm 1adEdK]-2) , g1.680-sedadm( I diacetbxyBoddhirddelk, 31)7 I&no'll() 3.25
1 H, 38- 3.83,(3H, s3, 3.92-3.96 (1 H m, 6.47 (1 H,
<(1Id, J= g) f‘ﬁ% ,36 7 (ﬁtln?rlag a’é( ?“6%51“?(%?1“66( erst) @PrSI(ﬂ H
-F -H -H ﬁlﬁmfﬁﬁﬁﬁn&m babBd (96 £Be , rdadBrch &21GEibh, Mhe Zré&t%o%‘l (1

H m, 3.03-3 79 (5H g?? .80-4.05 (1 H,_m, 6.51=6.57 (2H, m, 6,90 (2H,
J=8. 5PLug 18R, y1as Shf—Fl Lty wateny and7apgpayecus  gaturajed medimgn,

]7-8 ;23 é?hi:éﬂo@&nc&%%i&f%g%&ﬁdg a%d?’%hériaarﬁdg&*Jd%erS%Eagﬂeélﬁ e(\é%a%
.3

3- 6. 39 TheH sglvestq4oiasg Mistiflag, offomnv:lexe ethidedmpra8suke, Hang t8e - H
B o I e R e R R R B e o
3.85 #eg3n¢1: Hxthyy , aC&t@aeG =4Y0(4HL M, 'Bleﬁ&l(ojlvlelntddas\]dﬁsﬁizleaind:ff
Cort &), o g { Reeed *hoallod’, shans Shedloel, PR Yo Wdkany
. 3-3.8 (4bram, 30824 1 ¢1H ofr), 6iBr6. ScdRitlans, 6.383 (61H(3€thioto-4-

' fluorophenyl) cyclohexylamino]pyrrolidine-l-carboxylic acid tert-
15 Dbutyl ester.
1I—\I—I\JT.\&R(CDC]_a,) 8 ppm:
0.81-1.32(6H,m), 1.44(%,s), 1.60-2.00(6H,m), 2.79-2.93(1H,m),
2.98-3.10(1H,m), 3.16-3.31(1H,m), 3.35-3.70(2H,m), 3.35-
3.,70(2H,m), 3.85-4.07(1H,m), 6.85-7.13(3H,m) .
20 Reference Example 15

NI

w

Synthesis of 3(8)-[{4~carboxyphenyl) - (3-chloro-4-fluorcphenyl)
amino]pyrrolidine-l-carboxylic acid tert-butyl ester
To an ethanol solution containing 1.7 g of 3(S)-[(3

chloro-4-fluorophenyl) - (4-ethoxycarbonylphenyl) amino] pyrrolidine- .

25 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
acidiec. After washing with water three times and with an aqueous

30 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-ds) § ppm:

35 1.33(%,s), 1.72-1.88(1H,m), 2.06-2.26(1H,m), 2.99-3.23(3H,m),
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9Hz) 35 -H-H-H-CN -H'HNW (CDCl 3) bppm 1.46 (9H, s),

H m, 2.1-2.3 (1 H ), 3.1-3.6 (3H, m, 3.6-3.8 (1H m,
H nm, 6.7-6.9 (2H, m), 6.99 (3,4 d, J = 7.6 Hz), 7.23
gz,Jz .4Hz) 36 -H -H -F -CF3 -H H NWVR (CDCl 3) bppm 1.47 (9H, s),
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=9.
0-1.92 (1 26 (1 H, 3.15-3.30 (1H, n), 3.40-3.55
m 3§%Be§e%?i‘aﬁp% %63 575! 89?1 H m, 3. 0i 4 04 (1H ), 6 42
( 8H6 dd, 53 22307H_z|_ aisyn8hastry, 6. 66 (1 EBN@) &cﬁﬂd@):p—-ﬁl—?fltmn@ph&nyd - (4-
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38 ' H NVR PeBeass W%E‘Eﬁ ﬁ%“’(’ﬁﬂmﬁo%dh%e‘ T Xyil%o i‘%g E%ﬁm)
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Subsequently, the residue was purified by silica gel column
15 chromatography (n-hexane : ethyl acetate = 5 : 1 — 1 : 1). The
solvent waé distilled off from the purified product under reduced
pressure to thereby obtain 0.42 g of oily light yellow 3(S)-[(3-
chloro-4~fluorophenyl) - (4-methanesulfonylphenyl)amino] pyrrolidine
l-carboxylic acid tert-butyl ester.
20  H-NMR(CDCls) 6 ppm:
1.43(%H,s), 1.80-1.91(1H,m), 2.11-2.29(1H,m), 3.01(3H,s), 3.1l6-
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).
25 Reference Example 17
Synthesis of 3(8)~[(3—chloro—4—fluorophenyl)—(6—cyanopyridin—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
30 (300 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

35 to the reaction solution to separate the solution into layers.




1.46 (9H, s), 1.79-1.95 (1H, nm), 1.97-2.24 (3H, m), 2.82 (4H, dd, J=7.5Hz,
14.5Hz), 3.13-3.29 (1 H, n), 3.36-3.81 (4H, m, 3.95-4.08 (1 H m), 6.42 (1
H dd, J=2.0Hz, 8.0Hz), 6.52 (1H, brs), 7.04 (1 H, d, J=8.0Hz). 43 (CDCl7)
SOpm 1.46 (9H, (9H, s), 1.73-2.01 (1H, 4®3- 2.15-2.31 (1H, m, 3.12-3.35
(1H, m), 3.38-3.59 N (2H, m), 3.65-3.79 (1 H m), 4.27-4.42 (1 H m,

4 48- 4. 65 THe wrganics.wea. was(\ﬁadshed i, tH6 walet. ﬁﬁd( ﬂilt:l;l.edir) ovar IBghedbufnl H,

1S OB e el W1 R AP e T O

(lH m, 3aréB- &@&ééﬂuen}va% Qﬂ}lﬂlé‘@ kﬂ)ﬂ-'éll@:a @_yeil c@lwhh Qﬁroma%oérg%%yand
8. 6Hz), 6.99 (1 H, d, J=2.2Hz), 7.13-7.21 (1 H

7.59-7. 68 (Irhexam@e H NMFYICRTSSpt8ppm &5 11 46° (@H éL)) 1T®e 2oQtedd Hyasm)

% }942839 c{ljsﬁllia,j o%,fzgr%%:)’l%le(l_l%)u?a_fﬁd zﬁrlcﬁ&zuc?t gl%glegzlf%dﬁgeii g:sr%?férgotéz'*

J=2. OHz) Hob@aln 53%%17;mg 70£7 Oiby d:olb:fleSHz)S ) 5(-tHLodo-4-

B ‘é%%fpﬁ%ﬂk%ﬁ (E-evaelria Ao/ S st 3y ag%&%yﬁ%fz
(OH, $), hcAst te@8-biti egter2. 05-2.23 (1H, m), 3.10-3.36 (3H m,

3. 61-3. 83,1 4.50 (1H, n), 6.48 (1 H dd, J=2.9H and
J=10. 3Hz) Nﬁ;’%r%?c%%%mz 8Hz). 6.96-7.07 (2H. n). 7.16-7.34 (2H, ,

(7133 z%m 14212161652- ) ; scmn;)} Ha); 1%%2\44? (@QQ) 259@1:11 Ii)( 42 9:%8%) az%mﬁm)l ?2
S
4. 3875358 %glﬁr F1nvy 652 #-8: %%U@%mrm 6. élé#HRdOFB( THz) m), 7-.0%8-7. 33
(4H m 4& l (oH,mf} 7 H3-H 4 BMRY.COCI 3) Sppm 1.42 (9H, s), 1.78-1.87 (1
H m, 20521 (1H, m, 3.13-3.27 (3H, m, 368379(1H m, 4.39-4.45

(1H, ), &e68renes t»aely 186.90 (2H, d,
Synthesis . of 3(8)—-{ (3—chloro-4-fluorophenyl)-{5-(4-
15 fluorophenyl)pyridin-2-yllamino}pyrrolidine-l-carboxylic acid
tert-butyl ester
3(8) - [ (5-bromopyridin-2-yl) - (3-chloro—4-fluorophenyl)
amino]pyrrolidine-l-carboxylic acid tert-butyl ester (300 mg,
0.64 mmol), 4-fluorophenylboric acid (98 mg, 0.7 mmol),
20 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
25 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 sillica gel column chromatography (n-
hexane : ethyl acetate = 5 : 1). The solvent was distilled off
30 from the purified product under reduced pressure to thereby
obtain 255 mg of white solid 3(8)-{(3-chloro-4-fluorcphenyl)-[5-
(4-fluorophenyl)pyridin-2-yllamino}pyrrolidine-l-carboxylic acid
tert-butyl ester.
1H-NMR (CDPC13) 6 ppm:
35 1.44(SH, s), 1.78-1.89(1H, m), 2.05-2.23(1H, m), 3.07-3.31(3H, m},




11=7.7Hz), 7.05-7.15 (1 H, hi), 7.16-7.25 (2H, m, 7.30-7.40 (2H, n). 49
-H-H-H-C -G HNWR (CDCI3) Sppm 1.36-1.49 (9H, n), 1.80-1.98 (1 H m,
2.03-2.29 (1H, m, 3.19-3.41 (3H, n), 3.64-3.89 (1 H m), 4.44-4.59 (1H,
n, 6.52(2H d, 11=8.2Hz ), 6.74-6.85-08H, m, 7.12-7.33 (4H m), 7.46-7.52
(1H ) 50 -H-H-OCF3 -H -H H NVR (CDCl 3) Sppm 1.42 (9H, s), 1.76-1.91
(1H m), 2395521124 (4% r§=7-3,0818. EZMHfJfé)1 -5.4238H4 58) ¢ 1 6t 0%§1H,6. Po

51U H L - CBOTEE A Rk (e ) b L AR Bl 2 ﬁé?ig@ﬂ)
2.08-2.28 B13H-8nm§l(1,12:3. 34 (3H, m),_ 3 69- 3. 88(4H mwith sat 03.84),

L NV COCRST BT FERPI81 03 1y 7. 62(2H d. 9=6. 1e) 142 (oH 3).
1.73-1.589 fht h@3152 03{:‘2 213(31)41;'(%hlarﬁgé&ﬁﬁx@ﬁenyl)—(&ﬁgxo%hgﬁelﬁrm
7307 ;‘8(@#5' T TSI TRER 9 e HRROU BT e et Batbrestys
SNt o i 8 Ty 10 Sty g
(3H m, 8fbm<empfeﬁnﬁ8 apdpp] Mrﬂlﬂnﬂscapbowhwmn(mwbgpyh gstor

(h S8 SO ITRTEG. 485050 | LU Th R R950 A Mpecipn Py g5

6. 85- aogo tmoph@ne~3-1szme2§1)(mnoijpyrrssidmeﬂ ~c@HBoxK1L Hawa ( COEL3)

5 1.4 2.10-2.20 (1 0 (3H,
g 702‘36‘59}%1 %%T‘e‘l ‘%)% %gﬁﬁﬁ%%‘%eﬂjl%th% Y] zrilF‘mbér B 3nn e§9ri 2% 15
(2H, r’r) mmmeem(sH M, 7.60-7.70 (2H, r’r) 9.75 (1 H, s). 56 “H -H -Br
-H 13 41 9H 1 80-1.88 (1H, m), 2.05-2.20 (1 H,

, 315 g@%’ grheggm‘}%% (iL M), 4.38- 4(46(?H, m), 665E2H d,
Jzﬁ 9He) @%(aml3) §gg8: 5Hz), 7.10-7.40 (5H, m). 57 -H -H - OOH3 CI ‘H

H- S 1.4 H 0-1.88 (1 2.05-2.15
P S %éggia@klﬁr 228568 il m) 433@843431 Folm
6. 65- 6. 70 {243-3164 (hH, M) 82- 6. 29&10(34451an ) 07 (141718).86-(18;4) 25 (?eHssfl)

82 6.88(2H,m}, 6.24(1H,dd,J=2.8Hz,J=6.4Hz), 7.05-7.10(1H,m), 7.30-
7.45(3H,m), 7.50-7.55 (2H,m) .
Reference Example 20
20, Synthesis of (8) -{{(3-chloro—-4-fluorophenyl}-[6- (4~

methylpiperazin—1-yl)pyridin-2-yl}amino}pyrrolidine-l-carboxylic
acid tert-butyl ester
3(S)~-[{6~bromopyridin-2-yl)~(3-chloro-4-
fluorophenyl) aminolpyrrolidine-l-carboxylic acid tert-butyl ester
25 (200 mg, 0.43 mmol), Il-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
30 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 célumn
chromatography (n-hexane : ethyl acetate = 4:1). The solvént was
distilled off from the purified product under reduced pressure to

35 thereby obtain 102 mg of oily colorless (S)-{(3-chloro—-4-




Table 4 R& R3 R5 O R2. NRI~ CH3 0 CH3 Ref. Ex. RL R2 R3 R4 R5 NMVR No.
58 -H -H -OCH3 -H -H H NMR (CDCl 3) bppm 1. 42 (91| s), 1.80-1.86 (1 H, m,
2.00-2.12 (1 H n), 3.15-3.26 (3H, m, 3.65-3.78 (1 H, n) 3.82 (3H, s),
4.40-4.50 (1 H m, 6.63 (2H, d, J=7.6Hg), 6 75-6.80 (1 H n), 6.86-6.95
(2H, m), 7.00 (2H, d, J=7.6Hz), 7.10-7/20 (2H m. 59 -H-H -O2H5 - -H

" H NMR 4 H 1.75-1.92 (1H m,
2.01-2. gqu(@ﬁogﬁ)e@i) %'g%séﬂe%ﬁﬂjrﬁ% %§§413y18)§;17f§*6)§)2 4.10 (2H, (q, "
J=7. CHz), yﬁ]@ﬂuﬂO5QY£ﬂﬁildﬁn§~6 6driGoxA iC2b-id) e B -B8tel98st&8H, m),
7.04-7.08, nﬁﬁﬂg%ﬂ ¥4-7.27 (2H m.. 60 -H-H-OC3H7 -O -H'HNWR

(CDCI 3) 5p§ P3UORPM3=7 4Hz), 1.43 (9H, s), 1.79-1.95 (1 H, ),

1.96-2. 201 (414H|,9Hn);), 3115431383 (BHmn) , 2 3136@ 31$ﬁ-1,(rﬂ-|‘,| B"l3683}98s ) 2H. 31~

=6. 66- 6. -0.
37050 A sladat, (30 A 0 0% S 340 vl s % B Gk s 3

bppm 1. 435(%(1&)1@ 1 7- 5. %2Qih*,dfﬁ=-8 %HQ;Z 2 (alﬂl(mg(d%% 1(}1%!77‘ S)Jz?osl

(3H m, 3.6-3.8 (I'H_m), 6 (IH M,

6.7-7.1 JHOBﬂH:m)an@{fzﬁS(B@ g2 - H OCH3 -F -F -H ' H-NMR (CDCl 3) bppm
1.43 9H , 2.0-2.2 (1H, m, 3.1-3.4 (3H, 3.6- 3.8
(1H, ( ?é%r%gélg 2?5(1H ,(602?3(2H, rr),(6.92m)

J2H, d, J 7 SHEENSFLO- 7. DELH, nd (3. 2-(3- 4](1]2¢1;d1=)4—tflu680pitrdany1 —F 4—Hli plt H VR~

(D3 299t By it Tttt sl sedie

J=8.2Hz), 6. 85 7. I&ipgH, m, 7.16- 2&%&2H[(ﬂ}bf%hoﬁﬂeﬂjl)H 3Fch X droli-NVR

(CDCI3) b 0-1. 0 (to 1..41 and 1. 44)
1.79-1. 96%8 ‘?BY,B?.‘“E’% P‘é’ér‘iwnﬁfi %a’%xgi&f €§Hd *ﬁfrtsb‘swls @@i:e(-‘lH
nm, and piperidine,' 3(8)~[ (3-chloro-4~fluorophenyl) - (4-piperidin-1-

ylphenyl)amino]pyrrolidine-l-carboxylic acid tert-butyl ester was
15 synthesized in the same manner as in Reference Example 11.

Oily colorless substance

'H-NMR (CDC13) & ppm:

1.43(%H,s), 1.55-1.62(2H,m), 1.68-1.73(4H,m), 1.74-1.90(1H,m),

2.02-2.18(1H,m), - 3.16-3.29(7H, m), 3.61-3.81{(1H,m), 4.23~
20 -4.38(1H,m), 6.40-6.46(1H,m}, 6.59-6.62(1H,m), 6.86-6.92(5H,m).

Reference Example 22

Synthesis of 3(S)-[ (3-chloro-4~cyanophenyl) - (3~chloro-4~

'fluorophenyl)amino]pyrrolidine—l—carboxylic acid tert-butyl ester

To an anhydrous toluene solution containing 3(S)-[(3-

25 chloro-4-fluorophenyl)amino]pyrrolidine-l~carboxylic acid tert-

butyl ester (0.50 g, 1.6 mmol} and 2-chloro-4-fluorcbenzonitrile

{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
30 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

column chromatography (n-hexane : ethyl acetate = 4 : 1). The

35 purified product was concentrated to dryness under reduced




4.41-4.60 (1 H, n), 6.52(2H, d, J=8'.2Hz), 6.70-6.81 (1H, n), 7.21- 7.41
(5H, m), 7.47-7.58 (1 H m 65 -H-H-H-O -H'HNW (CDC3) bppm 1.43
(9H, s), 1.78-1.88 (11-1, m), 2.07-2.20 ng n, 3.15-3.31 (3H, ),
3.65-3.74 (1H, m), 4.40-4.51 (1 H, n), 8/65 (2H dd, J=1.2Hz and 4. 8Hz)
6.67 (1H, t, J=1.2Hz), 6.80-6.85 (1H nz:[ 6.98-7,03 (1H,  m, 7.07-7.

(1H, 1), 7PPASUDs mrthqaebwo@uaqmzl@% o AF wibltegamopphiouss sopadrg ( ﬁaé-R5

RI0 RB R2 3 R3R4 R5RGR7 R8
RORLOMR ab -l ort 4R vipndhfly-{{o-EHfor b ﬁ@iﬂ@gé{’goﬁza bppm 1. 43
(9H, s), lahd)@trrcliding-1ocabaxydic( apidmjert3-ogyd. 88teg3H, m,

3. 60- 3. 82 29-4. 48 (1H, 6.41 (1H, dd, J=2.9Hz and J=8.9Hz),
6.67 (1 H%WQQ&%) ‘?@P@o 7(22 (?H m 6(7 HOH -GG -HoF -H-H -H)-H
3""&'@%?‘(%%(%@;% 227%‘9?5693)11{ An)73- ]249%5212174(11&011;1) 2. - 125%83915&1,11@,,

dd, J=2. 9Hz36§ﬁi'39r%i-@ mg ' 66 4(13(9H4 55?313@)%&)% g%égHﬁ%T'(%tﬁ%Zrﬁrg ok),
7.31-7. 45 4343 (10 Qﬁ&_szﬂfh Fo: G5 HoH1stn €1 72 PO, 64 N2 (SEROY35, Spe)

1.43 (9H, s), 1.74- 1H m., 2.02-2 (H,rr),310 35 ~ (3H, m,
3.62-3.82 ’(123#7 @2(1111,@@' 475410"@1I H:Jnﬁ 5%2)39 (1 H, dt,J=1. 4H and

J=11. THz) %%J%CLHEgaﬂpﬁe 6.55-6.65 (1 H, Sn)_ 6.89-6.98 (2H, ),
7.00-7.21'%} 38(2Hr’r)| 69 -H-H-H-F-H-H-H-F-H-HNH

NVR ( CDCl Hyrighmait. 43 29k -ah)lorpbpgoxyPpyyidinen), 2.06-2.29 (1H, m,
5.005,8 Lal T od donde S, Mot (hiil 300800 10 o,
105 mmol) and l-bromo-4-chlorobutane (36 ml, 315 mmol) was added
potassium carbonate (16 g, 116 mmol), followed by stirring at
room temperature for 8 hours. Water (300 ml) was added to the
15 reaction solution, and extraction with ethyl acetate (300 ml) was
then conducted. The organic layer was washed with water (300 ml)
twice 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 :
20 1}. The purified product was concentrated under reduced pressure
to thereby obtain 3.32 g of oily colorless 2-(4-
chlorobuto:?y) pyridine.
Reference Example 24
Synthesis of 3(8)-[4-(pyridin-2-yloxy)butylamino]pyrrolidine-1l-
25 carboxylic acid tert-butyl ester
3 (S)—aminopyrrolidine-l-carboxylic acid tert-butyl
ester (0.93 g, 5.0 mmol), 2-(4-chlorcbutoxy)pyridine (0.93 g, 5.0
mmol), potassium carbonate (0.83 g, 6.0 mmol) and sodium icdide
(0.83 g, 5.5 mmol) were suspended in acetonitrile (20 ml) and
30 heated under 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,

35 and the residue was then purified by silica gel column




70 -H-H-H-F-H-H-H-SCH3-H-H1 4HNVR 3 9H, s), 1.75- .91(1 H m,
2.01-2.21 (1H, m), 2.50 (1H 's), 3.11-3.32 (3H, m), 3.63-3.83 (1H m
4.38-4.51 (1 H, ), 6.34 (1H, dt,J=2.3Hz and J=12.1 Hz), 6.42 (1 H,

d, J=8. 4Hz), 6. 48 6 58 (1H M, 6.92-7. 01[ (2H,m, 7.05-7.18 (1H N,
7.22-7.31  (2H, “H-H-F-H-H-R7TH-a -HH H—NNR(CDCIS) bppm 1. 42

5613, élj‘:@fgﬂ%n%r (Y, ﬁf%%é G & Vo are Freraitioto

(6H, m) 7g>roejuet+ wiS dcbnddntlrbtdzﬁ ~Undet erthr(e@@Gké) ttuortmﬂeiceﬂge diftidins) ,
180 (7% 2.00-2,15 (1H M, 3.10-3 (3 ,360375 1 H,

, 4. 30 A733 (1 o 8 75- 6. B5-Y 4H, Cﬁ’)lor%e% 7. 003(( 5, [4mpyylin-2n - H
‘F H-H yonthﬁfyl %?Ei@ﬂi&gﬁellgéa %?lﬂ@zaczdogefﬁiﬁﬁ% , Bhter.
3.12-3.39 . 3. 65- , 4.51 H o, 6.61 JHS t,J=2.
18 an 31 ifi-— ()CDC@aBsﬁp@mess (2H ) 6 77 (2H, 74 -H-H-F -C -H-H-F -H

)32 %nﬁt?% 15 %ggéb 'ﬂHgﬁid% 200,335 Gy, A2y 3. 38

J=8. 8Hz) 279@83(115-{1de J= 2 6Hz Anzb B:@SEHﬁ)m) 7.11- 7. Z2(30H2H, queasHu - F

N FTH%FQ%EF‘% f(sgﬁ ngq?g géﬂ?%%l 34!t 3 E71%H63 %5& SINMUE

2.0
(1 H n) 8616em7dc(,41HzHa)J-5z&)a 7.0 (2H m 76 H-H-F -CH3-H -H -F -H H H
1.43 1 2.0-2.2 (1 H 2.27 (3H, s

3131 ?t%fe’iﬁnc%%‘a%@ée(%% 43215(1m, m 6(26(1)H d, J=
12. 4 HZ) sPnthdsi®s (2HE M) ,3 )84 ?3%&%6@4{@6@3@@ 16 -Ra. &loﬁ%)rggyﬂlo R8
R2I~NR7R1R6CHS>-+CHQ 0 CH3 . Ref. R4 R5RBR

ROR! ONVR RBLIO Toyrr T iging1igarhaxyiic cpgid ni'rerwbwmem:@r( CDCl 3) bppm

3(S)-[(3~chloro-4-filucrophenyl) amino]pyrrolidine-1-
carboxylic acid tert-butyl ester (3 g, 9.5 mmol), 1l-bromo-3-
15 chloropropane (4.7 ml, 48 mmol) and potassium carbonate'(1.97 d,
14.3 mmol)  were suspended in N-methylpyrrolidone (NMP, 15 ml),
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
20 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(S)-[(3-chloro-4-
25 fluorophenyl) - (3-chloropropyl) aminc]pyrrolidine-l-carboxylic acid
tert~butyl ester.
'H~-NMR (CDCL3) & ppm:
1.46(%H,s}, 1.7-2.1(4H,m), 3.1-3.35(4H,m), 3.35-3.7(4H,m), 3.8-
4.1(18,m), 6.7-6.9(1H,m), 6.9-7.1(2H,m). |
30 Reference Example 26
Synthesis of 3(8)-[(3-chloro-4-fluorophenyl) - (3-dimethylamino
propyl)amino]pyrrolidine-l-carboxylic acid tert-butyl ester
3(S)—[(3—chloro-4~fluorophenyl)~(3—chlbropropyl)
amino]pyrrolidine-l-carboxylic acid tert-butyl ester (0.5 g, 1.24
35 nmmol), 50% dimethylamine solution (1 ml) and sodium iodide (0.37




1.43 (9H, s), 1.7-1.9 (1H, n), 2.0-2.2 (1H ), 2.40 (3H, s), 3.1-3.4 (3
M, 3.6-3.8 (1H, n), 4.3-4.5 (1H, n), 6.6-6.8 (3H, m), 6.85 (1H, d, J =
6.4 Hz), 6.92 1H d, J = 7.3 Hz), 6.9-7.1 (1H n), 7.1-7.3 (1H, m) 78 -H
“H-H-F-H-H-CH3 -H -H -H H—NI\/R(CDCi-B?-bppml 43 (9H s), 1.7- 1 9 (1H,
m),2022(1Hm)234 (3H, s), 3.1-3.4 (3H, m), 6-3.8 (1H,

4.3-4.5 (1H, Z2np, MEOIB @EILHE, suspgndﬁdlzm Ings) | (5.l 1fq3flcd!ed3 @tsrr
6.4-6.6 H, 7 1

“H -F - ( af! 66155 %’18 |fp }\%u(‘é Hﬁﬁs 8%%??%9 E%’Jrﬁ"?“ﬁe@%f;%%éf .‘J?fc?g)g %1H
n, 2.0- adaéd:ﬂ o) the. B idony( B)Jl’utﬁorﬁ, Gl @ﬁlﬂfﬁaat-lﬁl%ﬁtl@ Gyl eERtim
Con sy ,(mslc@nfé&%e% i Srdgnt,aqgr ks, Hiryed Over soditm BRI
T, e e O e e Py S o' )
(1 H, rr), Pheg reghdus), was|- @Laf%(faﬁd mwzl.(t@ 6-@358-5'( 1H1Hca 4. geh. 5"3?111?4“1 M,
6. 28

S 7( 3 (3 r?#ato;tﬁ:agﬂﬁz) eéggﬁ Qcéta(t%h' félnd @thPErl:él?ed Phodhct 8a

(CDCI'3 b6ppm 1. 43
(9H, s), 1cn7n<1ergtz(med rjndez. o:eziuze(ilpﬁesmre zt<37th@rgby @tstaln g of

38(1H, d, J=1 H d 7.8
oy 6 g0 ol eyt M g 3-ghloi e gluBloblethl ity e ﬁ%&lﬁ%
-H - C]lO—CHBrepylI&mﬂﬁoﬂbyrhblkﬂiﬁé+ﬂﬂ@a¢55ﬁ»£@ctﬁqmd Te48-00kY]l 9stek.7-1. 9 (1
H m, 2.0;2 n,.2.35 (3H s), 3.1-3.4 (3H m) 3.6-3.8 (1H, m,
4.3-4.5 (1#‘N1"-T%CD§1@6 PRUE g, J =11.9 Hz), 6.43 (1 H d, J = 8.3 Hz),
6. 55 (1 H, 1d«ﬂ6(91—1,s)8 0 Hza—187$(|¢u)m 6 80.(5t2H1 (dH, &) 7 8. 39wa,s)a 896 Ot H,

), 1 7 2 4

TN PRT S S 137§ 3038 ¢ ) 3.3 635*&1%@('1'4% 67631158 56 ti?H
rr),36 -3 7P, . M), 4.26-4.42 (1H, n), 6.42-6.75 (2Hrr)687 .91
(2H W) 7. 00 1 H dd; J=8. 5Hz, 5FE) 85 -H-H-H-F - -CN - -H-H

H NVR16CDC1 3) bppm The3 QIKOUSHS Fhgva, PelPvH WS :qudi-gceg,i (1n HEDR) | e

3.1-3.4  manners as in the above Reference Examples.




(3H' 3.6 =10.2 Hz), 751 (1 H H dJ4 (1L H H), 6970 (3H"' d J

7.1-7.4 (3H, n) 5 -85- Table 7 R4 RO R3| RS RIORS R2I R7 RL R6 CN
CH3 ~-O+ CH3 0 CH3 Ref.Ex.RIR2R3 R4 R5R6R7 R8 RORIONMR No. 86 -H -H -F
-Cl -H-H-CN-H-H-H" HNNR(CDCIBéQSppml 44 (9H, s), 1.7-1.9 (1 H m,
2.0-2.2 (1 H ny, 3.1-3.4 (3H m 8 (1H m, 4.3-4.5 (1H, m),
6.7-6.9 (2H m, 6.9-7.0 (1H m, % 74(411 m, 87 -H-H-F -C -H-H
“H -OCH3 -H -H H- NMR (CDCl 3) 5ppm BH a), 1.75:1.91 (L H m,
2.02-2.18 (1 H n), 3.11-3.35 (3H, m, 3.60-3.79 (1H m, 3.83 (3H s),
4.29-4.42 (1 H m, 6.44 (1 H dt, J=3.5Kz and J=8.9Hz), 6.61 (1H, dd,
J=2.8Hz and J=6.1Hz), 6.86- m) 88 -H rHd AEws-Cl -H -H-H -CH3 -H -H H NVR

(CDCI 3) 5ppm 1.43 (9H, s), 1.75-1.91 (1 M, 2.02-2.20 (1 H n), 2.37

(1H s), 3.11-3.38 (3H m, 3.60-3.831f 1), 4.29-4.49 (1 H m, 6.56

(1 H dt, J=3.6Hz and J=9.0Hz), 6.74 (1 dd, J=2.9Hz and J=6.3Hz), 6.86

"(2) , d, J=8.3Hz), 6.91-7.02 (1H m), 7. ;; 21 (2H, 89 -H-H-F -d -H

-H -H -0C2H5 -H -H H NVR (CDCI 3) Sppm 1, 20 (12H, m wth sat 61.42 and

tat 6 1.43, J=7.0Hz), 1.74-1.91 (1H m, cac,01 2.18 (1 H m, 3.10-3.32

( 3HRIMEX. BT 5%z SRBL (B, W5, NMD6 (2H 1, —I=7- Oz 428442+ H—m-

. 6.44 g% H..g dttl. J=3. 2%51 al_r;d J=9 OHz), 6.61 (1 H,_dd, J=2 9Hz and J=6.1 Hz),

84-7. 1--4 wi tiih atis

( -M %%%H s),1851Jn(’EH m), 2.16-2.23 (1H, m), 3.18-3.26 (1H, m),
339—351 (2H, m), 3.62-3.75 (2H, m), 4.00-4.05 {1H, m), 6.60 (2H, d,
J=7.8Hz), 6.69-6.73 (1H, m), 7.15-7.20 (2H, m).
28 H -H -OCHs -H -H ™M-NMR{CDCL) &ppm

1.46 (OH, 8), 1.79-1.88 (1H, m ), 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).

H-NMR {CDCiz) dppm

146?9H s), 1.80-1.92 (1H, m), 2.10-2.22 (1H, m), 2.24 (3H, s), 3.15-
3.23 (1H, m), 3.35-3.75 (4H, m), 3.95-4.05 (1H, m), 6.51-6.55 (2H, m),
6.95-7.05 (2H, m).

H-NMR (CDCla) Sppm

20 H -H CHy -H -H

30 -H -H -OCH; -Cl -H

1.47 (9H, s), 1.80-1.90 (1H, m), 2.10-2.20 (1H, m), 3.10-3.25 (1H, m),
3.38-3.75 (3H, m), 3.83 (3H, 5), 3.92-3.96 (1H, m), 6.47 (1H, dd, J=2'8,
8.8Hz), 6,67 (1H, d, J=2.8Hz), 6.81 (1H, d, J=8.8Hz).

3t H -H -F -H  -H TH-NMR {CDCls) 6ppm :
: _ 1.46 (9H, s}, 1.75-1.82 (1H, m), 2.00-2.24 (1H, m), 3.0
3.80-4.05 S‘! H, m), 8.51-6.57 (2H, m), 6.9 d
32 -H -H -H -F -H 1.47(8H,s), 1.80-1.99 {1H,m) 2.10-2.26
3.38-3.57 (2H,m), 3.61-3.77 (1H,m), 37
4.08(1H,m), 6.29 (1H, dt,J=2.3Hz and 1
6.47 (1H,m), 7.04-7.16 (1H,m)
(

(5H, m),
8.5Hz).
H,m),
.m), 8.40-
33 H -H -F -Gl -H 'H-NMR (CDCl3) dppm
1.47 (8H, s), 1.78 1 96 (1H, m), 2.10-2.28(1H, 3 2.10-2.28 (1H, m),
3.11-3.30 {1H, ) 30 3.56 (2H, m), 3.57-3.78(2H, m), 3.85-4.03 (1H,
m), 6.38-8.47 (1H,m), 6.60(1H, dd, J=6.0Hz and 2.9Hz), 6.90-7.00 (1H,

m)
3 H -H -F CHs -H 'H-NMR (CDChL) &p
1.46 (9H,'s), 1.7-1.9 (
m), 3.3-3.8'(4H, m), 3.
=8.9Hz,J=89 Hz)
35 .H -H -H CN -H 'H-NMR'(CDCls) opp
1.46 (9H, s), 1.8-2.0 (1H, m)
(1H, m),39—41(2H m), 6.7
(1H, dd, J = 7.6 Hz, J= 8.4 H
H

p
1
8

I3

, ),21-22(11—1 m), 2.21 (3H, s), 3.1-3.3 (1H,
A'(1H, m), '6.3-8.5 (2H, m), 6.83 (1H, dd, J

.L

3

2,

_I

1-2.3 (1H, m), 3.1-3.
9 (2H, m), 6.99 (1

\..a-
Nt 4

36 -H -H -F CFs -H 'H-NMR(CDCl) 5ppm
1.47 (9H, s), 1.76-1.96 (1H, m), 2.11-2.27 (1H, m), 3.13-3.32 (1H, m),
3.37-3.53 (2H, m), 3.61-3.84 (2H, m), 3.92-4.06 (1H, m), 6.66-6.76
(2H, m), 7.02 (1H, dd, J=9.5Hz, 8.5Hz),

37 -H -H -CI €l -H 'H-NMR (CDCh) &ppm
1.47 (SH, s), 1.80-1.92 (1H, brs), 2.11-2.26 (1H, m), 3.15-3.30 (1H, m),
3.40-3.55 (2H, m), 3.60-3.75 (1H, m), 3.79-3.89 (1H, m), 3.91-4.04
(1H, m), 6.42 (1H, dd, J=2.7Hz and 8.7Hz), 6.66 (1H, d J=2.7Hz)
7.18 (1H, d, J=8.6Hz)




90 -H-H-F -C -H-H-H-CH5 -H-HHNW (CDCI3) 5 pm1.25 (3H, t,
J=7.5Hz) - 1.43 (9H, s), 1.72-1.91 (1 H n), 2.00-2.20 (1H, m, 2.64 (2H, q,
J=7.5Hz), 3.10- 3.46 (3H, n), 3.60-3.81 (1H, ), 4.30-4.49 (1H m, :
6.53-6.61 (1H, m), 6.76 (1 H dd, J=280Hz and J=6.3Hz), 6.87 (1H d,
J=8.2Hz), 6.91-7.03 (1H, n), 1.12-7.22 (2Hm 91 -H-H-F -C -H -H -H

C02C2H5 -H - HH-NI\/R(CDCI3) Sppm 1.35 (3H, t, J=7.1 Hz), 1.43 (9H, s),
.78-1.95 (1 m, 2.09-2.27 (1Hp e 3 11-3.39 (3H, m), 3.69-
. 85(1H, M), 4. 32 (2H, q, J=7.1Hz), 5 £ 61 (1H, m, 6.57 (2H, d,
=8.9Hz), 6.96-7.04 (1H, m, 7.14- 7.29 (2H, m, 7.81-7.94 (2H, m 92 -H -H
F-Cl -H-H-H-C®2H -H -H 1H-NI\/R(DIVISOd6) 6ppm1 33 (9H, s), 1.72-1.88
1 H, . 2.06-2.26 (11-1, m), 2.99-3.28 (_%? , 3.61 (1 H, dd, J=6.4Hz
nd J=11.3Hz), 4.53-4.69 (1 H m, 6. 57-0 (2H, m, 7.19-7.28 (1H, m,
7.46-7.58 (2H m, 7.68-7.78 (2H m, (133 (1 H bra) 93 -H -H -CH3-H -H
: F-H-H'HNW CDCl3) 5ppm 1.42 [¥H, @1' 1.74-1.92 (1 H m,
20 (1 H m, 2.30 (3H, s), 3. {3H, m, 3.62-3.80,(1 H m,
48 (1H, m), 6.74 (2H, d, J=8.5 §|q 6.88 (2H, m, 6.90-7.02
7.03-7.13 (21-1, n). -86- Table 83R4h9 R3) R5 RI0O R8 R2 IR N |
CH3 -u+u—,|\q\,"@ CH3 Ref. &X. R RZ R3 R4 RBRE6R/ R8 RORTONVR No.
H-F -C -H-H-H-N(CH3)2 -H -H"'HNW (CDCl 3) Sppm 1.43 (9H, s),
©7 (L H M, ZHRMR GDd pA) ., 2.9/ (6H, SJ, 3.10-3729 (3H, m,
77 m, 4. 128-13B@H(nh), H4emH, s§.1450-1(70 (5H, ), 1.8043242H, %) 12.0422.12
(1H, m), 2.92-3.05 (1H, m), 3.06-3.15 (1H, m), 3.25-3.65 (4H, m). .

39 'H-NMR (CDCl;} 8ppm
—Q 1.00-1,30 (5H, m), 1.46 (SH, s), 1.47-1.96 (6H, m), 2.00-2.10 (1H, m), 2.40-2.50
(1H, m), 2.91-3.02 (1H, m), 3.25-3.35 (1H, m), 3.38-3.65 (3H, m).

40 — "H-NMR (CDCl)) ppm
\ 1.47 (9H, s), 1.8-2.0 (1H, m), 2.1-2.3 (1H, m), 3.1-3.3 (1H, m), 3.4-3.6 (2H, m),
N 3.6-3.8 (2H, m), 3.9-4.1 (1H, m), 6.88 (1H, d, J = 8.3 Hz), 7.0-7.2 (1H, m), 6.8-7.1
(2H, m), 7.9-8.0 (1H, m), 8.03 (1H, 5)
=N H-NMR (CDCl) 8ppm
—(_/) 1.47 (9H, ), 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), 4.58-4.71 (1H, m),
7.84 (1H, d, J=2.5Hz), 7.90 (1H, d, J=1.0Hz), 8.00 (1H, brs).

41

'H-NMR (CDCl;) 3ppm

1.46 (9H, s), 1.79-1.95 (1H, m), 1.97-2.24 (3H, m), 2.82 (4H, dd, J=7.5Hz,
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 (CDCl;) &ppm

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)

'H-NMR (CDCl) dppm

\Y
~0
44 s
/@:) 1.46 (SH, s), 1.55-1.71 (1H, m), 1.74-2.01 (1H, m), 2.16-2.29 {1H, m), 3.19-3.36
D
S

42

43

(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),

7.50-7.68 (1H, m)

'H-NMR (CDCl;}) 8ppm

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

(2H, m), 3.68-3.80 (2H, m), 4.03-4.18 (1H, m), 6.68 (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, 4,

J=8.4Hz)

45




6.68-6.72 (2H, m), 6.84-6.94 (3H, M. 95 -H-H-F -C -H-H
“H ' HNVR (CDOI3) Sppm 1.43 (9H, 's), 1.79-1.92 (1H m), 2.09-2.17
3. .32 (3H, m, 370389(1H m, 4.45-4.53 (1H, m, 6.56

J=9.0—Iz, 7.02 (1H, ddd, J= 28g 8.7Hz)), 7.18-7.28 (2H, m),
d, J= r
(

(@]
=
=
I
3

29

NPT

9Hz). 96 -H-H -F -HHHCFS “H -H ' H NWR (CDCl 3)
1.78-1.90 (1H, %@12 9-2.23 (1 H- m), 3.12-3.34 (3H,

m\‘/-\A 1 m
3 W
,—a

o -

T

5 -
- OPS~TT

(1H, , 664(2H d, J=8.8Hz), 7.02 (1
1, 8.6Hz), 7.15-7.25 (2H, n), 7.42 (2H, d, J=7.7Hz). 97
H-H-OCH3 -H-H-H'HN CDCI3) Sppm 1. 43 (9H, s)
, m), 2.04-2.18 (1 H, 3.32 (3H, n), 3.65-3.80 (1 H.
), 4.33-4.43 (1H, My, t, J=2.3Hz), 6.59 (1 H.
Hz), 6.74-6.79 (1H, rr), 6R19-(1 H, dd, J=2.7, 6.4kHz),
, 7.15-7.22 (1 H, n). -H H-F-C -H-H-0C2H5-H -H
Sppm 1. 38(3H t, oﬂé)_ ﬁ3(9H s), 1.80-1.90 (1 H,
. 16- 32(3H r’r) 8 %9 (1K m, 3.96 (2H, q,
6 37 tJ=2 2Hz) =00 41 (1H__dd, j=].58,
85 1N 675(1H ddd J=2.9, 3.9, 8.8Hz), 6.93 (1
I o 2 Y v 1H, n,} nn H_H

' ,m)$3.10 2 (1
2139@5%%

5 21&5%23(
a,s @H mx 334513314 . B36.68HH, o, J=

716837 1 H

opprgHz) . 6.90-6.96 (2H, ),

, d.3=2%8Hg), 6296 O07g2H pp
5-1 QI)QH- i), 2td0=2020-(Bfan)ld.46H3H B, 362 - H

m, 4.40-4.52 (

3IFrLI3
o
o w
. &2

N
T a

3
=hh

1 Im(_,
Mmoo -

Er\
\:""QW

|
H-H
m, 2.04-2.20 (1 H m), e?
m, 4.31-4.45 (1H m;
1. 9Hz)-H 6.H/6-dcH,H, gddy J

03-7.11 (1H m, 7.16- 7. 2841 H
H' H NVR (CDCl 3) Sppm 1.43 23;3332 @Biﬂgwn) 4L3a-|4551§1)-l, ), mmu@,m m,

57

-TrT

.31 43 Hy sk %;18 3. I§|8 @3 ([7_;} Ay My 7 4.50-4.59 (1H, m)
.50 (2H, d, J=9.5Hz 25 ,
7. 9|(42) 101 H H) F - msms-swm-mm SAﬁ ﬁlﬁﬁ%%nﬁ?é‘fé“ﬁm n%i zp%(% (9H,

1814 98 ({ H Mg cPaj_%Yr\%Q(gdngsﬁ@H m), 7.16-7.25 (2H, m), 7.30-7.40 (2H, m).

1.36-1.49 (9H, m), 1.80-1.98 (1H, m), 2.03-2.29 (1H, m), 3.16-3.41
(3}; zrln_*) ?%4_’-% 3698(51?1 r';ﬂ) 4)1(447-41 9 (1[3—1 m). 652 (2H, d,
z), B.74- m -7.33 (4H,m),7.46-7.52 (AH.m
50 -H -H -OCF; -H -H ‘] H-NMR (CDCl;) &ppm (akm) (1)
1.42 (8H, s), 1.76-1.81 (1H, m), 2.02-2.21 (1H, m), 3.08-3.86 (4H, m),
4.38-4.53 (1H, m), 6.76 (2H, d, J=0.0Hz), 6.90-6.95 (2H, m), 7.03-7.22
{3H, m), 7.29-7.40 (2H,m)
H -H 'H-NMR(CDCly) dppm
1.42 (9H, s), 1.73-1.92 (1H, m), 2.08-2.28 (1H, m), 3.12-
3.69-3.88(4H,m with s at $3.84), 4.49-4.65 (1H, m), 6.
m,), 7.08-7.16 (2H, m), 7.31-7.51(3H,m),7.82 (2H,d.J=
NMR (CDCly)  Sppm
1 42(9H, s), 1.73-1.89 (1H, m), 2.02-2.21 (1H, m), 3.09-3.33 (3H, m),
3.62-3. 8581H ,m), 4.35-4.45 (1H, m), 6.42 (2H, d, J=1.6Hz),
6.74(1H,s), 7.02-7.11 (2H, m), 7.30-7.50(3H,m)
H-NMR (CDCls) oppm
1.42 (9H,'s), 1.78-1.95 (1H, m),209-2 28 (1H, m), 3.10-3.38 (3H, m),
? .71-3.92 (TH, m), 4.52-4.69 (1H, m), 6.48-6.55 (2H, m), 7.08-7.18
1.4
3.
J=
1,

U)(—ICDI\)' ~N
:—’II

51 -H -H -CO.CHs

3H, m),
( 3

52 -H -Ci -H -Cl -H
5. -H -H -NO, -H -H

m), 7.39-7.58 (3H, m), 8.04(2H.d,J=8.11iz)
54 -H H -CHy -H -H
)

H-NMR (CDCl3) Sppm

2§9H s), 1.80-1.85 (1H, m

25 (3H, m}), 3.65-3.80 (1H m

=8.1Hz), 6.85-6.90 (3H, m), 7.
H,

2.00-2.15 (1H, m), 2.34 (SH s), 3.18-
, 4.40-4.50 (1H, m), 8.73 (2H, d.
0-7.26 (4H, m).

55 -H -H -CHO  -H -H *H-NMR{CDCly) 5ppm.

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), .59 (2H, d, J=8.4Hz), 7.10-7.15
g H, m), 7.40-7.60 (3H, m), 7.60-7.70 (2H, m), 9.75 (1H, ).

56 -H -H -Br -H -H 'H-NMR(CDCly) dppm
1.41 (9H, s), 1.80-1.88 (1H, ), 05-2.20 (1H, m}, 3.15-3.30 (3H, m),
3.65-3.75 (1H, m), 4.38-4.46 (TH, m), 6.65 (2H, d, J=8.9Hz), 6.94 (2H,
d, J=8.5Hz), 7.10-7,40 (5H, m).

57 -H -H -OCH; -CI -H 'H-NMR(CDCl) Bppm
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 (1H, 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).




2.35 (3H, s), 3.18-3.30 (3H, nm), 3.65-3.78 (1 H nm), 4.45-4.55 (1 H m,
6.50 (2H, d, J=9.5Hz), 6.83-6.99 (2H, nm), 7.03-7.15 (1H, m), '7.32-7.43
(2H, m. -87- Table Table 9 R4 R9 R3B RS RIORB R2NR/ R R6 CHs )j-O
CHs O CH3 Ref. Ex. Rl R2R3R4 R5R6RT 8RS RORIONMR No. 102 -H -H -F -CHs -H
H-CH3 -H-H -H H NVR (CDCl 3) Sppm%é,43 9H, s), 1.79-1.90 (1 H m,
.00-2.18 (1H, 1), 2.24 (3H s), 2'®¥1f3H s), 3.12-3.30 (3H, n), 3.62-
71 (1H, m, 4.39-4.50 (1 H m, 6.50-6.52 (2H, n), 6.68-6.72 (1H m,
77-6.84 (2H, n), 6.93-7.01 (1H, (n) 7.06-7.11 (1H mn). 103 -H -H -F -Cl
H-H-H-C3H7 -H-H H NVR (CDCl 3) Sppn¥®.96 (3H, t, J=7.3Hz), 1.43 (9H,
1.61-1.70 (2H, m), t.76-1.89 (R R62~Q01-2.18 (1H, m, 2.51-2.65
m, 3.11-3.35 (3H, nm), 3.62-3.82 H, 4.31- 4.43 (1 H m,
-6.59 (1 H m, 6.76 (1 H, dd, R¥=2{9HY¥ ard 6.3Hz), 6.86 (2H, d,
.2Hz), 6.97 (1H, q, J=9.1Hz), 7.11-R1 (2H, m 104 -H-H-F -C -H -H
C(CH3)3 -H -H 1H NVR (CDCI3) Sppm .31 QH S),, 1.43 (9H, s , 1.78-1.89
m, 2.02- 2.19 (1 H m, 3.11-3.34 ( Cf_g.ez-s.so (1H, m,
-4.45 (1 H m, 6.59-6.65 (1 H, n), 6. 8 2H, mwith dd at 66. 81,
.8Hz and 6.3Hz), 6.99 (1H, q, 8.9Hz), 7.29-7.88 (2H, m 105 -H -H -F
REF, K RTH RSCH3R3 H. - IRAF NMR RBRCI 3) Sppm 1. 43 (9H, s), 1.79-1.890 (1 H,
, 2.8-2.09 (1 H m, 2.51 (3H, s), 3.13-3.34 (3H, m, 3.63-3.80 (1H,
,  6565-8. 68 (1HOOH:, -B. 80-HG. SBNVBHLDGY), opp®2 (1H, ¢, 11=8.8Hz),
.21-7.27 (2H,m) 106 -H -H -F -1T#2 (9H, s)H1.8M1.86IHCAB, 2.09-2. 42 HHNVR 3 BE&3(BH.Sppm
m), 3.65-3.78 (1H, m), 3.82 (3H, s), 4.40-4.50 (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 -Ct -H 'H-NMR(CDCl) &ppm
1.43 (9H, s), 1.47 (3H, , 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, q,
J=7.0Hz), 4.36-4.51 (1H, m), 6.67-6.74 (2H, m), 6.83-8.93 (3H,
m), 7.04-7.08 (2H, m), 7.14-7.27 (2H, m...

60 -H -H -OCH; €I -H 'H-NMR (CDCl) 8ppm
1.08 (3H, t, J=7.4Hz),1.43 (8H, 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, 1,
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 CHs -H 'H-NMR (CDCl)) Sppm .
: 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), 4.44.6 (1H, m), 6.89 (2H, d,J=7.9
Hz), 6.7-7.1 (4H, m), 7.1-7.3 (2H, m)

g2 -H -OCHs -F F -H "H-NMR(CDCl;) dppm _

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)

H-NMR (CDCl;) 8ppm

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)

g4 -H -H -H -H -CI '"H-NMR (CDCl) &ppm ,
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 (6H, m), 7.47-7.58 (1H, m}

65 -H -H -H €l -H 'H-NMR (CDCL) B8ppm
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)

Nv

COoO—0!mW ! OWwWN !
coolT"™
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63 -H -H -F -H -H




1.43 (9H, s), 1.80-1.91 (1 H n), 2.11-2.29 (1 H n), 3.01 (3H, s ,

3.16-3.40 (3H, m), 3.70-3.86 (1 H m), 4.49-4.61 (1H m), 6.62 (2H, d, J=

9.0Hz) 7.03 (1H, ddd, J=2.6Hz, 4.1 Hz and 8 6Hz), 7.01-7.06 (1H m,

7.19- 239723(1Hm) 7.24-7.3141 ,766774(2H,107-H-H-H

“SCH3-H -H -H -F -H -H ' H NVR (CDCl 39 Sppml 43 (9H, s), 1.78-1.91 (1 H,

2.02-2.18 (1 H, M, 2.40 (3Hp$)e % 11-3.30 (3H m, 3.71-3.80 (1 H,

4.35-4.50 (1 H, m, 6.45 (1 HdS, =2.0, 8.1 Hz), 6.56 (1H, brs),

5 (1 H d, J=7.9Hz), 6.97-7.158(5H, mMgs 108 -H -H -H -NOZ -H -H -CH3 -F

H-H HNVR (CDCI 3) Sppm 1.43 R 552%%7?&.91 (1H, n), 2.08-2.23 (1H,

233
s

2.29 (3H, s), 3.14-3.33 ( 3,82 (1 H m, 4.45-4.55 (1 H,
6.75-6.84 (1 H, n), 6.89-6. 9928 7.03-7.28 (2H, ), 7.41-7.55 (1
, 7.55-7.58 (1H, m. 109 -H -HJF - -H-H-OCH3 -H -H -H HNWR
la) Sppm 1.43 (9H, s), 1.78-1.90 Qﬁo 2.02-2.19 (1H, m, 2.24
s), 3.13-3.30 (3H m, 3.63-3.82 HCHsrr) 3.73 (3H 's), 4.39-4.52
e RIS RE REReRT i“"w r8b - 6-82-6. 91
oﬂ.i'o." P 13(1Hn) - 88- TabIelOR4R9 R3 R5 10
Reg T -N-A-CRCTRH - - GER RN RE RIFRZR3RARSRER/ R8

Noeg 3
L _Ig c T
3

RIONWVR No. 110 H Hod G Haiehfs), 3-1-8?(111H;Ixn)4309432(1)(1HJm)?ﬁegLSQE?.(

2.03-2.23 (1 H m, 3 12 3.( rp)sHGO 9Hz g%ﬁés%‘g{g i %1?4%-28%%4 )Elao
, 6? 'Ijlzq—l éﬁ H;Ileﬁt %a(gH s), 173)-1 % (1H, m), 205-22@11:% 312-335?1 "

(3H m), 3.63-3.86 (1H, m) 435-4 51 (1H, m) 639(1!—!
dd,J=2.9Hz and 9.0Hz), 6.66 (1H, d, J=2.7Hz), 7.08-7.28 (4H,
m) 7.31-7.45 (1H, m)
68 -H-H-H-F -H-H-H -CI -H-H 'H-NMR (CDCl;) &ppm
1.43 (9H, s), 1.74-1.91 {1H, m), 2.02-2.21 (1H, m), 3.10-3.35
(3H, m), 3.62-3.82 (1H, m},. 4.39-4.51 (1H, m), 6.39 (1H,
dt,J=1.4Hz and J=11,7Hz), 6.47 (1H,d,J=8.3Hz), 6.55-6.65 (1H,
: ;ﬂ 6.80-6.98 (2H m) 7.08-7.21 (1H, m) 7.28-7.38 (2H,m)
NMR (CDCls) Oppm
1.43 (9H, s), 1.74-1.92 (1H, m), 2.06-2.29 (1H, m), 3.08-3.89
{(4H, m), 4.35-4.51 (1H, m), 6.27 (1H, dt,J=2.3Hz and
J5&23;-!z), 8.35 (1H, d,4=7.0Hz}, 6.41-6.53 (1H,m), 7.01-7.21
m
gH—NI‘\J’ER {CDCL) dppm
1.43 (9H, s), 1.75-1.91 (1H, m}, 2.01-2.21 (1H, m), 2.50 (1H s),
3.11-3.32 (3H, m), 3.63-3.83 (1H,m) 4.38-4.51 (1H, m), 6.3
(1H, dt,J=2.3Hz and J=12.1Hz), 6.42 (1H, d,J=8.4Hz), 648~
62|5_|8 (1)H ,m), 6.92-7.01 (2H,m), 7.05-7.18 (1H,m), 7.22-7.31
, M
71 -H-H-F-H -H-H-H -CI -H-H gH NMR (CDCl;) Oppm
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,
§=8.8Hz), 6.94-7.19 (6H, m}
72 -H-HF-H -H-H-H -F -H-H 'H-NMR (CDCL»,) Sppm
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,
mj, 6.90-7.00 (4H, m).
73 -H-H-H-F -H-H-F -H -H-H H-NMR(CDCl,) 6ppm
1.43 (8H, 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 ( H, m), 6.61
(2H,dt,J=21Hz and J=11.0Hz), 6.61-6.68 (2H, m), 6.77 (2H,
1,J=8. OHz), 7.18-7.31 (2H, m)
“"H-NMR (CDCl;) Sppm
1.43 (8H, s), 1.75-1.92 (1H, m), 2.02-2.35 (1H, ), 3.12-3.38
(3H, m), 3,63-3.85 (1H, m), 4.35-4.50 (1H, m), 6 (1H, dt,
J=2.3Hz and 11.7Hz), 6.90 (1H, ddd, J=4.2Hz, J J=4.2Hz and
J=8.8Hz), 7.08 (1H ,dd, J=2.6Hz and J= 65Hz) 7.41-7.22(1H,

. m
75 -H-H-F -CHyH-H-CHsF -H-H 1I—?—NMR (CDCly) Bppm
143(9H 8), 18-20(1H, m), 2.0-2.
3.4 (SH m), 3.6-3.8 (1H, m), 4.3-4.

e 388
ka

69 -H-H-H-F -H-H-H £ -H-H

70 -H-H-H-F -H-H-H -8CHs-H-H

74 H-H-F-Cl H-H-F -H -H-H

(1H, m), 6.6-6.7 (4H, m),
s 7.0 (2H, m)
76 H-H-F -CHyH-H-F -H -H-H' MR(CDCIa) Sppm
43(9H, s), 1.7-1.9 (1H, m), 2.0-2.2 (1H, m), 2.27 (3H, s),
3.1- 4 (3H,'m), 3.6-3.8 (1H, m), 4.3-4.5 (1H, m), 6.26 (1, d,
J=12.4 Hz), 6.38.5 (2H, m), 6.8-7.2 (4H, m)




m, 6.95 (1H d,J=2.7Hz), 7.19-7.39 (2H, m 111 -H-H -F -C -H-H -H -H
1. H NMR 43 (9H ), 1.59-1.75 (3H, m, 1.79-1.92 (3H, n), 00 1.95-2.15
m, 3.11-3.32 (3H, n), 3.58-3.79 (2H,, m, 3.89-3.99 (1 H m,

-4,
6

~~ 1 I

43(1H M, 5.30 (1 H s), 6843-6.44 (1 H n), 6.62-6.67 (1 H n),
.97 c3H, m), 7.02-7.10 (2H, n) 112 -H-H -F -CF3 -H-H -C -F -H -H
CDClI 3) 6ppm 1 .43(9H s), 1. ?@11116916(1H n, 2.03-2.09(1H, m), 3.11-

. 3.61-3.79(1H, 1), 4.32-4.45(1H, ), 6.73-6.79(1 H ),

(2H, M, 7.01-7.04(1 H m, gy.05-7.1662H m 5.-89- Table 11 R4 R6
R2NR8 RL = RO QCH3R3~ +<§|5|3R1@ raRef. Ex. R1 R2 R3 R4 R5 R6
NVMR No. 113 -H -H -H -H HH—NI\/R(CDCI3) Sppm 1. 42

1.
J

AROWEO S

68-1.72 (1H, nm), 1.9822: ~R73.06-3.31 (3H, m, 3.83
2Hz and 10. 7Hz), 5.3%R15.4§ (1 ,6rr) 5.96 (1 H, d, J=6.0Hz),
H m, 7.10-7.29 (3H, m,(7331-7.%2 (3H, m, 8.15-8.23 (1Hm
- H-H H-H-H H NWR ( |%)_r_7§p@,m1 43 (9H, s), 1.75-1:94
8 (1H, m, 3.12-3.49 (ghH CH3'70385(1H m,
731(3H m, 8.27(1 ~H, 8.36-8.44(1 H m 115 -H

~ O

IAAH@/-\A
B

m, ), 3.84 (1 H dd, ' ’

I N2 2. : J:71Hzand
10. ~ I 3-HD2 -EI!-II-H NMR:(QDGHZG rr658672é1H m,
7.02-7. 39 (4H rr) 8. 16 8.28 H,s), 1.7-1.9(1H, m}, 2.0-2.2 {1 .rg)

1
(3H, 5 (1H,
m), 6.6-6.8 (3H, m), 6 5(1H d, J = 8.4 Hz), 6.92
g1H d,J= 73Hz), 1(1H m), 7.1-7.3 (1H, m)
H-NMR (CDCls)

1.43 (9H, s), 1 H, ),20-22(1H m), 2.34
(3H, s), 3.1-3 3.6-3.8 (1H, m), 4.3-4.5 (1H,
m), 633(1 2Hz), 6.42'(1H, d, J= 8.3
Hz), 6.4-6.5 -6.9 (2H, m), 7.6-7.2 (2K, m),

2-7 (1H,
)
A

( 2.40
s), 3.1-3.4 (3H, m), 36—38(1ij, m), 4.3-4.

78 -H-H-H -F -H-H-CH; -H - -H-H 1

7-

4 (3H, m )-
d,J=1 =

. m) 6.8
7% HH-F -CHy H-H-H -F -H-H p
1H, m), 2.0-2.2 (1H, m), 2.22
m), 3.6-3.8 (1H, m), 4.3-4.5 (1H,
7.1 (3H, m)

143 (9H, ), 1.7-1.9

(S)H )63 (4}513H) 6.8-
m), m

80 -H-HH -CHs -H-H-H -F -H-H 'B- NMR( Cls) oppm -

H,
(1H
?5’)
1
4

1.43 (9H, ), 1.7-1 9 H, m), 2.0-2.2 (1H, m),2 27
(3H 8), 33 é ), 3.6-3.8 (1H, m)4 6 (1H,
m), 6.54 (2H, 5 ),674(1Hd =7.1 Hz),
§8—72(5H m?

H-NMR (CDCl;) 8ppm

81 -H-H-H F -H-H-H -CHs -H-H
. 1,42 (9H, s), 1.7-1. 9(1H m) 202.2 (1H, m), 2.38
(3H, 8), 3.1-3.4 (3H, m), 3.6-3. (1H, m); 4.3-4.5 (1H,
m), 6.28 (1H,d, J= 125H) :3-6.5 (2H, m), 6.96
(2H, d, J =8.2 Hz), 7.0-7.3 (3H, m)
)

7.
82 -H-H-CHs-Cl -H-H-F -H -H-H 'H-NMR(CDCl) 95ppm

1.43 (8H, ), 1.7-1. H, 5 0 2.2 (1H, m), 2.37
{(3H, s}, 3.1-3.4 (3H, ) 6-3.8 (1H, m), 4.3-4.5 ('1H,
m), 6.38(1H,d, J=11.9 2), 6.46(1H, d, J=8.3
Hz}, 6.57 {1H, cld J=8 Hz, 7.8Hz),6.82 (1H,d, J =
81 Hz), 7.02 {1H, s}, ?1 -7.3(2H, m)

83 H-H-CI -CHz -H-H-F -H -H-H 'H-NMR (CDClz) Oppm
1.43 (9H, 8), 1.7-1.9 (1H, m}, 2.0-2.2 (1H, m), 2.35
{3H, 8}, 3.1-3.4 (3H, m}, 3.6-3.8 (1H, m), 4.3-4.5 {1H,
m), 836{1H,d,J=11.9Hz),6.43 (1H, d, J=8.3
Hz), 6.55 (1H, dd J=8.0Hz, 8.1 Hz),8.80(1H, d, J =
8.3 Hz), 6.89 (1H, s), 7.1-7.2 (1H, m), 7.3-7.4 (1H, m)

84 -H-H-F -CI -H-H-CI -F -H -H 1H NMR (CDCl;) dppm
1.75-1.92 {1H, m), 2.03-2.22 (1H, m), 3.11-3.39 (3H,
m), 3.61-3.79 (1H, m), 4.26-4.42 (1H, m), 6.42-8.75
(2!—1H m), 6.87-6.91 (2H, m), 7.06 (1H, dd, J=8.5Hz,

5Hz).

g5 -H-H-H -F H-H-CN -H -H-H §H NMR (CDCl;) Sppm
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, 4d,
J=10.2 Hz), 6.75 {tH, d, J = 8.0 Hz), 6.9-7.0 {3H, m),
7.1-7.4 (3H, m)




1H, m 116 -H-H -H-H-H -CH3 -H -H -H cH NMR (CDCI 3) Sppm 1.43 (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 (1 H n), 5.39-5.58(1H, m), 5.74 (1 H d, J=8.5Hz), .
6.33-6.53 (1 H m, 7.05-7.20 (3H, mgs_ 29-7.50 31 H, m) 117 -H-H-H-H -H
-H-CH3 -H -H H-NMR (CDCI 3) Sppm 1.4Z27(9H, s), 1.68-1.85 (1 H m,
1.95-2.20 (4H, m with sat 52.17),7p3,03-8.31 (3H m, 3.75-3.88 (1 H 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) 118 -H-H-H-H -H -H -H
-CH3 -H H-NVR (CDCI3) Sppm 1.42 (9R¢ s), 1.6881.87 (1H, m), 1.95-2.12 (1H,
M, 2.17 (3H s), 3.05-3.31 (¥ ™R3 PO 8R(1H, n), 5.21-5.45 (1 H,
m, 5.92 (1 H d, J=8.6Hz), 7. d @ 6Hz), 7.10-7.20 (2H, m,
7.28-7.31 (3H, n), 7.96-8.05 (fH ) TN -HICR-F -H-H-H-CH3 -H -H
H
2.
5.

NVR (CDCI 3) Sppm 1.43 (9H, s), 1. 9-@71 (H m, 1.90-2.10 (1H m,

19 (3H, s), 3.01-3.36 (3H 1), 3.76-386 (M ), 5.19-5.36 (1H ),

96 (1H, d, J=8.6Hz), 7.01- 7.06(1H, myOrO7H.17 (2H, m),7.18-7.26(2H,

M, 8.01 1 H d, J=12.5Hz) 120 -H -G -P -H ¢H,-H -H -CH3 -H 1H NVR CDCl 3)
H

Spp . 1 2.02-2.20 (4H_m with sat 52.12),
3. 043ef B3oR @Z-R,S m, 5.80 (1H s),
6. 40 = 2 g (05 = d’
J=5.0 : 22 (9FF sJ39. 7N 94 H m), B4 2 (N by sR& RL =
RO CH3 : (3 ,r(n), 3.6-3.8 (1H, m), 2.24.5 (1H,(m),'6.%’-s.'9 '

(2H, m), 8.9-7.0 (1H, m), 7.0-7.4.(4H, m),

87 H-H-F -Ci -H-H-H -OCH; -H-H 'H-NMR (CDCls) &ppm
~1.43 (9H, 8), 1.75-1.91 (1H, m), 2.02-2.18 (1H, m),
.11-3.35 (3H, m;, 3.60-3.79 (1H, m), 3.83 (3H, s),
.29-4.42 (1H, m), 6.44-(1H, dt, J=3.5Hz and
=8.9Hz), 6.61 (tH, dd, J=2.8Hz and J=6.1Hz), 6.86-
01(5H, m)
NMR (CDCl;) Sppm
3 (9H, ), 1.75-1.91 (1H m}, 2.02-2.29 (1H, m),
7 (1H, s), 3.11-3.38 (3H, m), 3.60-3.83 (1H, m),
9-4.49 (1H, m), 6.56 (1H, dt, J=3.6Hz and
J=2.8Hz and J=6.3Hz), 6.86
(2H, d, J=8.3Hz), 6.91-7.02 (1H, m), 7.11-7.21 (2H,
m

"H-NMR (CDCls) 8ppm
1.32-1.50 (12H, m, with s at 51.42 and t at 5 1.43,
J=7.0Hz}, 1.74-1.91 (1H, m), 2.01-2.18 (1H, m),
3.10-3.32 (3H, m), 3.58-3.81 (1H, m), 4.06 (2H, q,
J=7.0Hz), 4.28-4.42 (1H, m), 6.44 (1H, dt, J=3.2Hz
and J=6.0Hz), 6.61 (1H, dd, J=2.9Hz and J=5.1Hz),
7 : 6.84-7.01 (5H, m) with at 56.98, J=2.5Hz)

90 H-HF -CI -H-H-H -CiHs -H-H 'H-NMR (CDCl;) Sppm

- 1.25(3H, t, J=7.5Hz), 1.43 (9H, s), 1.72-1.91 (1H,
m), 2.00-2.20 (1H, m), 2.64 (2H, q, J=7.5Hz), 3.10-
3.46 (3H, m), 3.60-3.81 (1H, m), 4.30-4.49 (1H, m),
6.53-6.61 (1H, m), 6.76 (1H, dd, J=2.9Hz and
J=6.3Hz), 6.87 (1H, d, J=8.2Hz), 6.91-7.03 (1H, m),
7.12-7.22 (2H,m)

88 H-H-F -CI' H-H-H -CH; - --H-H

g8 -H-H-F - -H-H-H -OCHs -H-H

91 -H-H-F -CI -H-H-H -CO,C;Hs -H-H 'H-NMR (CDCl;} Bppm

1.36 (3H, t, J=7.1Hz), 1.43 (9H, ), 1.78-

m), 2.08-2.27 {1H, m), 3.11-3.39 (3H, m)
85(1H,m), 4.32 (2H, g, J=7.1Hz), 4.93-

m), 8.57 (2H, d, J=8.9Hz), 6.96-7.04 (

29 (2H, m), 7.81-7.94 (2H, m)
-NMR (DMSO-d6) Sppm

.33 (9H, s}, 1.72-1.88 (1H, m), 2.06-2.26 (1H, m),

.99-3.23 (3H, m), 3.61 (1H, dd, J=6.4Hz and’

J=11.3Hz), 4.53-4.69 (1H, m), 6.57-6.65 (2H, m),

7.19-7.28 (1H, m;, 7.46-7.58 (2H, m), 7.68-7.78 (2H,

111'1), 12.3 %1H, brs

H-NMR (CDCl) Bppm

1.42 (9H, s), 1.74-1.92 (1H, m), 2.00-2.20 (1H, m), .
.30 (3H, s}, 3.13-3.32 (3H, m), 3.62-3.80 (1H, m),

(.33— d, J=8 8.

5 (1H,
59
1(1H,

3

1.9
4.6
H

3

g , m), 7.14-
92 H-H-F -Cl -H-H-H -COH H-H 1

1

2

93 -H-H-CHg-H -H-H-H -F -H -H

2
4,33-4.48 (TH, m), 6.74 (2H, d, J=8.5Hz), 6.80-8.88
2H, m), 6.90-7.02 (2H, m), 7.03-7.13 (2H, m).




>-0f CH3 0 CH3 Ref.-

Ex. RLR2Z RBRA RS R6 RTRB RO NVMR No. 121 -H -C -F

“H-H-CH3 -H-H-H HNW (CDC 3) bppm 1.44 (9H, s), 1.68-1.82 (1H, m),
2.00-2.19 (1H,

m, 5.32-5.51 (1 H, ),

m, 2.39-2.49 (3H,
5.70-5.81 (1+86-n), 6.41-6.57 (1 H, m, 7.04 (1 H,
7.10-7.30 (3H, m) 122 -H-CO -F -H-H -H

ddd, J=2.6Hz, 4. 3Hz and 8. 7Hz),
-Cl -H-H' H-NI\/R(CDCI3) bppm 1. 43Teddle &, 1.62-1.82 (1H, m), 2.01-2.22
379(1H dd, J=7.0, 10.8Hz), 5.21-5.27 (1 H,

(1H m,
m, 5.96 (1 H d,

(4H m,

(CDCl 3) bppm 1.43 (9H, s), 1.63-1
3.03-3.35 (3H, m),
(1 H d,

124 -H -CH3 -F -H -H -H -Cl
2.00-2.19 (1 H,

3.03-3.31 (3H m,

J=9. OHz),

8.12-8.14 (1 H ).

J=8. 5Hz),

1.68-1.82 (1 H,
3.79 (1 H, dd,

Hz),690699(

7.04
1233

3.84 (1H, ddrz

6.62-6.73 (1 HR1rr)
R
rr)

m,
J=7.1, 10. 8Hz)
2H, m, 7.01-7

m,

5.15-
21(2H rr) 8. f1-8.12 (1H, rr) 125 -H -H -F

3.02-3.37 (3H, m), 3.74- 3.84 (1H,

’ng{ZG 4.2, 8.6). 7.20- 7.26
HoH-H-H-H ' HNR
502226(1H m

ckz), 5.30-5.41 (1H, m), 5.97

Y7.26R3. 47 (4H, m), 8.18-8.26 (1 H,

NVR €4,DClI 3) bppm 1.43 (9H, s),
63H, s), 3.10-3.29 (3H, m),
(1R, n, 5.93 (1 H d, J=9.1

-H - h
2.00- 2 . 06- b (1 H, dd, J=7.1, 10.8Hz),
5. 15- '58454-H4-!'LF TCr 5 9 TH -N@GH”J =H. HWHNMR@:DC(., ZgpgepH, M, 8. IZ (IH d,
J=4.7). 126 -H-C -F -H - - CF3 14Bl(9H, 48 1(79H(371(1H rﬂx)Qo()-iaH,s(m ,m),
2.0-2.2 (1 H m, 3.0-3.4 (3H m) 3. 72837 BH, 5),18,10 29(5H,2¥115359-(33?H
615(1H s), 6.82 (1 H d, = 5.0 Hz¥-28% -(?Hlma( J3749-11712143$

o Sl Homa 120, H R - F gt BT it ey bppm

96

97

08

a9

100

101

“H-H -F

H-H-F

H-H-F

H-H-F

H-H-F

H-H-F

-Gl -H-H-H

-Cl -H-H -OCHs

-Cl -H -H -OC;Hs

-Cl -H -H -8CHs

-CHsz-H -H -H

-CH3-H -H -H

“CF3

H

H

H

-NO,

1.43 (SH, s), 1. 79 1. 92 (‘IH m), 2.09-2.17 (1H, m),
3.11-3.32 (3H, m), 3.70-3.89 (1H, m), 4. 45-4 53 (1H,
m), 6.56 (2H, d, J=9.0Hz), 7.02 (1H, ddd, J=2.8, 4.2,
8.7Hz)), 7.18-7.28 (2H, m), 7.43 (2H, d, J=7.9Hz).
"H-NMR (CDCl;} 3ppm
1.43 (9H, s), 1.78-1.90 (1H, m), 2.08-2.23 (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) 7.16-7.25 (2H, m), 7.42 (2H, d, J=7. 7Hz)
H-NMR (CDCl) Sppm
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,
;}=2.7, 6.4Hz), 7.02-7.10 (1H, m), 7.18-7.22 {1H, m).
H-NMR (CDCl;) dppm
1.38 (3H, t, J=7.0Hz), 1.43 (9H, s), 1.80-1.90 (1H,
my), 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), 8.41 (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 (CDCls) Sppm
1.43 (9H, s), 1.78-1.92 (1H, m), 2.04-2.20 (1H, m),
2.44 (3H, ), 3.11-3.33 (3H, m), 3.60-3.80 (1H, m),
4.31-4.45 (1H, m); 6.57 (1H, ddd, J=0.8, 2.3, 8.1Hz),
6.70 (1H, t, 1.8Hz), 8.76 (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) 8ppm
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 (CDCl;) Sppm
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), 6.83-5.99
{2H, m), 7.03-7.15 (1H, m), 7.32-7.43 {2H, m).
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1.41 (9H, s), 1.7-12.9 (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 (1 H d, J =6.9 H), 6.83 (1 H s), 7.03
(1 H dd, J = 6.9 Hz, J = 7.8 Hz), 7.]8-7.3 (2H, m, 8.24 (1 H a), 8.36
(1H, s) 5 -92- Table 14 R4 R3 RS R6"R°R7 R2 N h R8 Rl j~ RO ~I N CH3
)-O(- CH3 OCH3 Ref. EX. R1 R2 Rg'ﬁgi R OR6 R7 RB RO NMR No. 133 -H -F -
-H-H-H-H-H-HHNW (CDCI 3) 6p €4 (9H, s), 1.8-2.0 (1H m, 2.1-2.
(1H m, 3.1-3.4 (3H mM, 3.6-3.8 (1H, m, 4.4-4.5 (1H m, 6.6-6.7 (1H,
m, 6.7-6.9 (1H m, 7.0-7.3 c¢3H, nm, 8.16 (1 H d, J =6.6 Hz), 8.25 (1
H, s) 34 -H -F | - H - H 3) 6pp
1.8-1.9 (1 ‘ 2.3 ( R -
4.4-4.5 (1 7 H 1
7.2-7.4 (3 H
-H'H (
m, 3.
s), 7.
-H-H
m, 3.
(5H, m,
Ref. Ex. R1R2R3R4 R5R6R7 R8 ROR1ONMR
No.
110 -H-H-CI-CI -H-H-F -H -H-H H-NMR (CDCl.) dppm
: 1.43 (9H, s), 1.78-1.92 (1H, m), 2.03-2.23 (1H, m),
3,12-3.36 (3H, m), 3.61-3.82 (1H, m), 4.31-4.50 (1H,
m), 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), 6.75-6.85
g‘lH, m), 6.95 (1H,d,J=2.7Hz), 7.19-7.39 (2H, m)
111 -H-H-F-Cl -H-H-H -H-H 'H-NMR (CDCl;) Oppm
/L/j 1.43 (9H, s), 1.59-1.75 (3H, m), 1.79-1.92 (3H, m),
~0" 0 1.95-2.15 (2H, m), 3.11-3.32 (3H, 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
) SBH,- m), 7.02-7.10 {ZH, m)
112 -H-H-F CFs -H-H-Cl -F H-H "H-NMR (CDCl;) dppm

1.43(SH,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), 7.01-7.04(1H,m),
7.05-7.16(2H,m)




137 -H-H-F -H-H-H-H-H-H 1HNW (CDCl 3) bppm 1.43 (9H, s), 1.79-1.97
(1H, m, 2.03-2.23 (1H, m, 3.11-3.29 (3H, ), 3.63-3.79 (1H ), 4.38-
4.50 (1 H m, 6.83-6.92 (1 H, m, 7017 12 (5H, m), 8.01-8.10 (2H, M. 5
-93- Table 15 R4 R7 R3 R5 R6 N Rzkl NI ~RERLRO CH3 G~ CH3 0 CH3
Ref.Ex.R1R2R3R4R5R6R7R8R9?/R 138 -H-H-H-H-H-H-H-H-H
'H NMR (CDCI 3) 5ppm 1.42 (9H, s), 7ip7Z 1192 (1 H m, 1.95-2.27 (1 H m,
3.10338(3Hn)3683.89(1Hn%°441461(1, m, 6.32-6.40 (2H,
m, 7.08-7.15 (21-1, m), 7.38-7.54 3Hn)812822(1Hrr)139HCI
“F-H-H-H-H-H-HHNVR (CDCl 3) Fppm 1.43 ($1-1, s), 1.73-1.95 (1 H ),
07-2.27 (1 H m, 3.12-3.38R3 5365N\ 11 H m, 4.4174. 61. (1

, ), 6.32-6.41 (2H, M), 6.99-7 17.18-7.32 (2H, mwith dd at
7.21, J=2.5Hz and J=6.6Hz), 8RE2-78. B0 -H-C -F-H-H-H-H
CH3 -H 1H NMR (CDCl 3) nppm 1. 43(9:41 s) 1.8R9.0 (1 H m, 2.1-2.3 (1 H,
m, 2.40 (3H s), 3.1-3.4 (3H, nm), 3.%339 (1H. M, 4.4-4.6 (1H m,

'O

2.
H
6

6.1-6.3 (2H, ), 6.9-7.1 (1H, m, 7.1-7-( Q@ﬂ 8.12(1H,d, J=5.0Hz) 5 it
94- Table 16 R4 R3 R5 O?‘ s
Ref. ExR1 RZ R3 R4 R6 R6 R7 RB RO NMR

No.
i3 -H -H -H -H -H -H -H -H -H  'H-NMR (CDCl;) &ppm

1.42 (SH, s), 1.68-1.72 (1H, m), 1.89-2.21 (1H, m),
3.06-3.31 (3H, m), 3.83 (1H, dd, J=7.2Hz and
10.7Hz), 5.32-5.49 (1H, m), 5. 6(1H, d, J=6.0Hz),
6.52-6.65 (1H, m), 7.10-7.29 (3H, m), 7.31-7.52
{3H, m), 8,15-8.23 (1H,m)

114 H -F H -H -H -H -H -H -H 'H-NMR {CDCls) Bppm '
1.43 (8H, 8), 1.75-1.94 (1H, m), 2.08- 38(1H m),
3.12-3.49 (3H m), 3.70-3.85 (TH, m), 4.40-4.60
(1H, m), 6.49-6.61 (2H, m), 668—6 79 (1H, m),
{.16-7.31 (3H ,m), 8.2 ( H, s), 8.36-8.44(1H, m)

11§ -H € -F -H -H -H -H -H -H "H-NMR (CDC!S) 3pp
1.45 (9H, s), 170—18 (1 ) .02-2.25 (1H, m),
3.04-3.49 (3H, m), 3.84 (1 H dd, J=7.1Hz and
10.8Hz), 5.30-5.49 (1H, m), 8.02 (1H, d, J=8.6Hz),
6.568-6.72 (1H, m)702 39(Hm)816828

1H, m)
it H H H -H -H -CH; -H -H -H SH-NMR (CDCly) dppm

1.43 (9H, s), 1.68-1.88 (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),

: ZZQ -7.50 31H, m)

117 H H -H -H -H -H CH; -H -H 'H-NMR (CDCla) dppm

1.42 (9H, s), 1.68-1.85 (1H, m), 1.95-2.20 (4H, m
with s at 62.17), 3.03-3.31 (3H, m), 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), 7.11-7.18 (2H, m), 7.29-7.31
(3H, m), 8.00 (1H, d, J=5.2Hz)

48 -H H -H -H H H H -CHy -H 'H-NMR(CDCl) dppm

1.42 (9H,'s), 1.65-1.87 (1H, m), 1.95-2.12 (1H, m),
2.17 (3H, s), 3.05-3.31 (3H, m), 3.75-3.88 (1H. m),
5.21-5.45 (1H, m), 5.92 (1H, d, J=8.6Hz), 7.07 (1H,
d, J=8.6Hz), 7.10-7.20 (2H, m), 7.28-7.31 (3H, m),
7,96-8.05 (1H,m)

119 -H CI -F -H -H -H <CHs -H -H "H-NMR (CDCh) 5ppm
1.43 EQH, s), 1.69-1.71 (1H, m), 1.90-2.10 (1H, m),
2.19 (3H, s), 3.01-3.3 (SH m), 3.76-3.88 (1H. m).
5.19-5.36 (1H, m), 5.96 (1H, d, J=8.6Hz), 7.01-
7.06(1H, m),70 747 (2H, m), 7.18-7.26 (2H,
m), 8.01 E1H,d, =12.5Hz)

{290 H €1 F H -H -H H -CHy -H 'H:NMR(CDCk) B5ppm
1.43 (9H, 5), 1.68-1.81 (1H, m), 2.02-2.20 (4H, m
with s at 52.12), 3.04-3.32 (3H. m), 3.78-3.84 (1H,
m), 5.29-5.42 (1H, m), 5.80 (1H, s), 6.40-6.53(1H,
m), 7.02-7.10 (1H, m), 7.11-7.25 (2H, m), 8.05 (14,

dd, J=5.0Hz and 12.2Hz)




0 CH3 Ref. Ex. RL R2 R3 R4 R5 R6 NMR No.
(CDCI 3) 5ppm 0.80-1.36 (6H, m), 1.44 9H s),
2.93 1 H, r’r)902 95-3.09 (I H n), 3.15-3.31 (1 H,~
7 (1F°Ym), 6.86-6.98 (2H m), 6.98- 7.07

MR ( ) ppm 1.44(9H, s), 1.61-1.81 (3H,
T g2

R I NR6 RL OCH3 -0-{-CH3
“T41 --H -H -F -H -H ~HN
1.61-1.99 (6H, m, 2.75-
m, 3.33- 3.68 (2H, m, 3.87-
(2H M 142 -H-H-F -H -H

n, 1.89-2.01 (1H, n), 2.95- 3.70 3.88-4.01 (1H n), 6.88-7.10
(4H, n) 143 -H-H-F -C -H'HNW (CDCl 3) 5ppm 1.19-1.74 (18H mwith sat
51.46),1.89-2.02 (1 H m, 1973.3 (§H d, J)1 3.71-) .91 (1 H, ),
6.89-7.07 (2H, 144 -H--H -F -H_-H NMVR ( |?,Q76ppm1 43 (914, s),
1.8-2.0 (1H, m, 2.0-2.2 (1 H & 3.4 &N nM, 43H.2, n), 6.8-7 0
(2H M H s), | 145 -H-H -F -C© O'H |3) S5ppm 1.44 (9H, s),
1.7-1.9 (1H, m), 2.0-2.2 (1H n*¥ 371-3>W7. 4 O> (.46.5)( 33H.6, m
6.66 (1)H }d, J =6.12 H),' 6.7-7.6 214 _n “H-H-H-F -H HNW
(CDCI 3) 5ppm 1.43 (914, s), 1.8-1.9(1H,¢@, 2.0:2.2 (1 H n), 3.1-3.4
(3H, n), 3.6-3.8 (1H, n), 4.3-4.5 (1 H, -g_gz_%m s), 6.27 (1 H d, J
= 12.6 Hz), 6.37 (1 H d, J = 8.5 Hz), 6. H m, 6.5-6.7 (2H, m),
6.8-6.9 (L H m. 7.0-7.2 147 -H-H-F - -H (P NVR (CDA3) 6ppl O 1 43
(9H, RENEx.RI7&21. RB (R4 HR5 k6 2. B4- RB1I6RE3NMR ), 2.79- 0 2.95 4H, m,
3.13-8032 (3H, _m, 3.61-3.80 (1H_m 4??-44R1H m”6'§()6'§7(1Hrr)
6. 61- 6279-H 2k m)-F eHa3H 6—%-74@2 1 Hl ny-NMR (€D )29910@1
-F -C -H HNMWR (CDCI3) 5ppm 1.45 4, s)-44 “7- 8(1 '1 H,
rr),3.134(3Hrr)3638(1H, ,4 '41 (7
6.4-6.6 (3H, m, 6.68 (1 H d, J = Hz); )' 4(Hd§d J =
9.1 Hz), 6.9-7.0 (1 H m —26Hz43Hzand87Hz)71o-730 GH,m)

122 -H €I -F -H -H -H Ct -H -H 'H-NMR(CDCL) &ppm

1.43 (9H, s), 1.62-1.82 (1H, m), 2.01-2.22 (1H,
m), 3.03-3.31 (3H, m), 3.79 (1H, dd, J=7.0,
10.8Hz), 5.21-5.27 (1H, m), 5.96 (1H, d,
J=9.0Hz), 7.04 (1H, ddd, J=2.6, 4.2, 8.6), 7.20-
A 7.26 (4H, m), 8.12-8.14 (1H, m).

193 -H CFs -F -H -H -H -H -H -H 'H-NMR(CDCL) &ppm
1.43 (9H, s), 1.63-1.79 (1H, m), 2.02-2.26 (1H,
m), 3.03-3.35 (3H, m), 3.84 (1H, dd, J=7.0Hz,
11.0Hz), 5.30-5.41 (1H, m), 6.97 (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 €l -H -H 'H-NMR(CDClL) Bppm
1.43 (9H, 5), 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 €l -H -H 'HNMR(CDCl) dppm
1.42 (OH, 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 C -F H -H -H -H -CF; -H 'H-NMR(CDCl) &ppm
1.43 (8H, 5), 1.7-1.8 (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)

{27 H I -F -H -H.-OCH; H -H -H 'H-NMR(CDCly) ppm
1.43 (8H, 5), 1.7-1.9 (1H, m), 2.0-2.2 (1H, m),
3.1-3.4 (3H, m), 3.7-3.8 (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 = sst) 7.0-7.1 (1H, m), 7.2-7.4 (3H,
m)




PN

LO3ZRFED

N~

CDCl 3) 5ppm' 1.41 (9H, s), 1.8-2.0 (1H, m,

“H-H-H-H-H"HNWR (
5-2.3(114, m,3.1- 3.4(3H m),3.7-3.95(1H 1), 4. 5-4. 7(1H, n), 6. 85-

(3H 1), 7. 08( 1H, dd, J= 7, 7THz) 7275(5H n . 7678(3H r’r) 150 -H -H
“H-H'HNMR (CDCl3) Sppm : 1.40 gg J = 4.5H), 1.65-1.9 (1L H, ),
-2.25 (IN,m,3.05-3.4(3Hm,3.7- 0(|Hm),4 6-4.8 6.54' (IH, d, J =7
. 7.3576 ' (3H, m7 5 (2H 1, phhie {375-8.0(314, n). -95- Table 17 R4

5 R2 1 NRE RL- QCH3 ~-C+CH3 0 CH3 Ref. Ex. RL R2 R3 R4 R5 R6 NMR

151 -H-H-H -H -H % 1.40 (9H, s), 17520(1H m), 2.0-2.25 (1 H,
, 3.1- 3.4 ( 3 H m), 3.65-3.9 4.45-4.65(1H, 1,

65( 2H, d, J=8Hz) , 6. 7- 6. 85( 2H, m)

2,8,5Hz),7.1-7. 25(2H, m) , 7. 34 1 H dd, J = 3.5, 8 5H
, 7.65 (1 H bs). 152 -H -H -F 4(CDCI3) 5ppm 1.40 (9H, s),
1.9 (1 H m, 2.1-2.3(1H,Fi7r) 3.6-3.9 (1 H m,
3-4.5 (LH m, 6.4-6.6 (1H, 6.76 (L H d, J =7.4

, 6.8-7.1 (2H, m, 731(1H 2 (1CH,_dd, 3 =8.9 2, J = 0.0

. 7.67 (L H s) | 153 -H -H - (CDCI'3) Sppm 1.41 (9H, s),
"701.9 (1M, m), 2.1-2.3 (1H m), 3.1-3.4 (3HHm, 3.6-3.8 (1 H ),
. 3-4.5 {1H@7RRR7{1I—IMR?R(1I—Id11_R?H7\ 6 9-7 1
HRefEX ¥ oRZ 3RB1RE Rﬁ)R57R217§8(ﬁE!NWR 7.8-7.9 (L H n) 154 -H -H -H

128 R(CDCls) * 6pp
1.43 (SH, 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 with
dd at 57.04, J=2.7Hz and J=6.4Hz), 8.14(1H, s),
8.22 (1H, d, J=4.4Hz)

129 -H CHy -F -H -H -H -H H -H "H-NMR(CDCl}) dppm

: : 1.43 (9H, ), 1.7-1.9 (1H, m), 2.0-2.2 (1H, m),

2.26 (3H, s), 3.1-3.4 (3H, m), 3.6-3.8 (1H, m), 4.3-
4.5(1H, m), 6.8-7.1 (5H, m), 7.9-8.1 (2H, m)

i30 H -H -H -H -H H F -H -H "H-NMR (CDCl;) Bppm
1.43 (SH, s), 1.73-1.96 (1H, m), 2.01-2.29 (1H, m),
3.11-3.40 (3H, m), 3.64-3.86 (1H, m), 4.37-4.56
(1H, m), 6.79-6.94 (3H, m), 7.02-7.15 (1H, m),
7.19-7.40 (3H, m), 7.80 (1H, brs)

189 -‘H -CI -F -H -H -H -OCH; -H -H 'H-NMR(CDCl) dppm .
1.43 (9H, 8), 1.7-1.9 (1H, m), 2.0-2.2 (1H, m), 3.1-
3.4 (3H, m), 3.6-3.8 (1H, m), 3.96 (3H, s), 4.3-4.5

- {1H, m), 8.50 (1H, d, J = 9.0 Hz), .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, )

132 -H CIl -H -H H -H H -+ -H "H-NMR (CDCly) &ppm
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- 73(2H m), 8.24 (1H, s),
8.36 (1H, s)




3.4(3H,m,3.65-3.95(1H,n),4.4-4.65(1H, m, 6 6.82 ( 2H, dd, J = 1, 8.5Hz ),
6.95 ( 2H, dd, J = 2, F 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) . _ 155 -H -H -H -H - H H NVR 5p9m 1. 41
(9H, , s s ), , 1.75-1.95 (1 H m), 920-2.25 (1 H mS
3.1-3.4(3H,m,3.7-3.95(1H ) , 4. 5-4 7%(11H 6.59 (2H, d, J = 8Hz),
6.7-6.8 ( 1H, n), 7.05-7.25 (4H, Mm% 3% 5(2H ), 7.86 (I H d J =
8Hz). 156 -H-H -H -H -H S 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 n), 6. 76 (2H d, J = 8Hz),
6.89 - ( 1H, dd, J = 7.5, 7.5Hz), 6.9%4 (1H, _dd, J = 2.5,8,5Hz), 7.15-7.3
(3H 1), 7.4-7.5 ~2H,n),7.82( 1RMd 55% 157 -H -H -F -d -H 1.41
(9H, s), 1.75-2.0 (1 H, m), 2.0-2 1H s 3.15-3.4 (3H, m),
3.65-3.9 ( 1 H m), 4.35-4.55 (R2 N R8

m,6.55-6.7(1H, m, 6. 82( 1H, dd, J=37, 6F6’Hz 6@?71

(2H,n), 7. 30( 1H, d, J=5. 5Hz), 7. 41( 1H, d,

J=5.5Hz), 7. 48( 1H, d, J=2Hz) , 7. 76( 1H. d, J= o+@H- 96- Table 18 R4 R3 R5
R NR6E RLOCH OCH3 0 CH3 Ref. Ex. R2CR3 R4 R5 R6 NVR'No. 158 -H
-H-F-C -HO HNVR (CDCI3) 6ppm; ~-01.41 (9H s). 1.68 (9H s),

1. 7-1.Fo(EkH, M), R2. OR3. R4 5t B6 (R7H, MRE3 RB- MK 3H, m), 3. 65-3. 9(1H, m), 4. 4- 4. 6
(1H n) . B026( 1H. d. J=4Hz) . 6. 35-6, 45(1H. ) .

6. 60(1 Hiasd, J48, 61iz) ;6. 8H6485¢HH-H) , 6-199¢H H, H-NMR (CDCl5) Sppm

1.43 (8H, s), 1.8-2.0 (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), 6.6-6.7 (1H, m), 6.7-6.9 (1H, m), 7.0-7.3
(3H, m), 8.16 (1H, d, J = 6.6 Hz), 8.25 (1H, s)
134 -H F € -H -H -H -H -H -H 'H-NMR (CDCL)3ppm

‘ 1.42 (9H, s), 1.8-1.9 (1H, m), 2.1-2.3 (1H, m),
3.1-3.4 (3H, m), 3.7-3.9 (1H, m), 4.4-4.5 (1H,
m), 647 (1H, d, J = 8.1 Hz), 6.54 (1H, d, J =
11.2 Hz), 7.2-7.4 (3H, m), 8.30 (1H, s), 8.45 (1H,

s}

135 -H €1 €l -H H -H -H -H -H 'H-NMR (CDCls) 5ppm
143 (9H, s), 1.8-1.9 (1H, m), 2.1-2.3 (1H, m),
3.1-34 (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)

126 -H CFs -F -H -H -H -H -H -H "H-NMR (CDCl;) &ppm

: 1.43 (9H, 5), 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 'H-NMR(CDCl;) 3ppm
1.43 (8H, 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).




d,J=7.5Hz),7.25-7.4(1H m,

~NRRrOo~ IR L N

7.53 (IH, br), 8.15 c1H,d, J=8.5Hz). 159 -H -H
:F -Cl -H HNVR (CDCI 3) 6ppm : |
1.41(9H, s), 1. 63(9H, s), 1. 8-2. 0(1H, ) , 2. 0- 2. 25
(1Hm,3. 15-3.4(3H ), 3. 65- 3. 85( 1H My4. 35 But- kO ( 1 H m), 6.86 ( H
dd, J' =2 B85H ), 6.9-7.0 (| H ny.7.457.55 ( 1 H 1, 7.55-7.65 (1 H
M, 7.86 (1 H br). 160 -H-H -F 1Gh1sHEH3 OB "H-NWR (CDOI3) Oppm: CH
1.17(18H.d. J=7. 5Hz), 1.40(9H.s), 1.71 (3H.gq,J F H3C 31 3 = 7.5, 7.5Hz),
1.75-1.95 (1 H m), 2.0-2.25 (1 H m), NCH 3.05335 (3 m),
3.6 H m) . q }, 6.35-6.5 (1 H m),
6. 6- 6. , 3'(4H M), 7.52 (1H, d. J =
8Hz) . 6 H Sppm 1.42 (9H, s). 1.8-2.0
(1 01-2.3 (1 H, .53.7 6.8-7 (2H, (m, 7.47
(4H 02 (1 H d, . ?162 “H-H-F-CO -HHC
H NVR (CDCI 3) 6ppm 2. 2 3.2 3. 8240 (1H ), 4.8 5.0
W81 H ), 6.8- N7.0 (1H m, 7.0-AK (2HCH, 7.3-7.5 (1 H ",
577 (2H m. 7.76 (1 H d, J =50 H)-Or49c8,0 (1H m 163 -H -H -F
G -H HNWR (CDO3) Sppm 139(9H d, J = TO4E), 1.65-1.85 ( | H m
.9 _ RR/]( RR7{1I—IrIrI 1AQ
Hz )R, %5 YA dd, J=7.5. 7. Stz)., 8. 05-8. 25(2H,m
. 8.-98p H R B o0 2)-5pF . OH—d, J
6Hz}38 17657 F’T,'" . 2'%5 "’2"R f;
1H, ) | 3. 05-3.35(3H, m . 3. 7- 3. 95(1H m JAaEh %”é é;H? 45
oH m). 7.77 ((1 H_dd, ) 5 7. 5\456)32 08 ),83 é541 H,
. J=3.5Hy) . 165 b - TH N d"Z
L 7- 144 (HH, -0 F 2:0- 21 3-H 1-H, ) , -8, -&MR co& e (lH m),
5-4.8 (1H ), 6.3-6.5 (1H, m), 6. 5.48 (9H, (s)lm,nn)as msmyzmr-zmmmq)
5-7.8 (3H m. T 312338 (3H, m), 3.65:3.84 (1H, m), 4.41-4.61 (1H,
m), 6.32-6.41 (2H. m), 6.99-7.08 (1H.m), 7.18-7.32
{2H, m with dd at 57.21, J=2.5Hz and J=6.6Hz), 8.12-
831(2H m)
{40 H -Ci F -H -H H -H -CHy -H TH-NMR(CDCl) &ppm

_ 1.43(SH, 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),
- . 812 (1H, d; J = 5.0 Hz)
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171 -H -H -F -Cl -H H CCH3-H- NMR (CDCI 3) Sppm | CH 1.11 (18H, d, J=7.4Hz),
1.43 (9H, s), 1.77-2.21 (2H, m, 3 ,ZN-Si-( 3 3.07-3.35 (3H, m,
3.59-3.82 (1H, m), 4.26-4.42 (1 H n), CH5.97-6.02 (1 H, ), 6.43-6.58
(2H, ™, 6.62-6.70 (1H M, HBCCH%G 76 (1 H s), 6.83-6.95 (1 H m
98- Table 20 R4 R3 L N/RR2I f\/\/ 3 ~NCH-O--CH3 OCH3 Ref.
Ex. RL R2 R3 R4 R5 R6 NVR No. -CI -H H-NMR (CDCl 3) Sppm
1.42(9H,s), 1.81-2.011(1 H m, 2 03 2. 3121 ., 2.23(3H,d, J=1. Oz),
3.12-3.38(3H, n), 3.69-3.85(1H m, CH 4.89- 5 01 (1 Hn), 6.85(1H brs), S 3
7.11 (1 H dd, J=2.5Hz, 8. 5Hz), 7.37(1Hgg, J=2.5Hz), 7.51- 7.54(1 Hn) 173 -H
“H-F -d -HN'HNW (CDd 3) Sp?ﬁnﬁ k543 (9H, s), 1.81-2.00 (1H m),
2.10-2.40 (1H, nm), 3.11- /~S 3.4 3.68-3.88 (1 H, m), 4.99-5.13 (1
H m, 6.51 (1H d, J=3.5Hz), 7i5% 3HREM), 7.35 (1H, dd, J=6.5Hz
and J=2.5Hz) 174 -H -H -C -C -H"1. "N DL 83)2. 036PPM (1H, Ny,
2.11-2.35(1H n), 3.18- S 3.42(3H ). "3.737%.87(1 H n), 4.97-5.09(1 H n,
6.53(1H, d, J=3. 5Hz), 7.14(1H, dd, J=2. 5Hz, 8.%6k{r), CH, 22(1H, brs),

7. 39(1H d. J=2.5Hz) 7. 56(1H brd, 9=8. 5t) 17 BH F -C -H N ' H NWR
(CDCI3) 5ppm -SS 2.22(3H'5), 3 183-3.38(3HE), GgE 3. 85(1 H.m,
4. [H A A Q/](1I—I brs) Z 11- 7 ')Q(')H rﬁ

7. 3 eﬁﬁﬁ“‘ﬁ% B3, R6. BEz 76176 -H -H MR H - H ' H-NVR (CDOl 3) 5ppm

151 -H H -H -H -H "H-NMR (CDCl;) oppm :
140 (9H, ), 1.75-2.0 (1H, m ), 2.0-2.25 (1H, m ), 3.1-

3.4 (3H,m), 3.65-3.9 ( 1H, m ), 4.45-4.65 (1H, m),
6.65 (2H, d, J = 8Hz ), 6.7-6.85 ( 2H, m ), 7.00 { 1H, dd,
J=2,85Hz),7.1-7.25 (2H, m ), 7.34 ( 1H, d, J = 2Hz),
7.50 ( 1H, dd, J = 3.5, 8.5Hz ), 7.65 { 1H, bs ).

4.NMR (CDCl) Sppm
. 1.40(8H, s), 1.7-1.9 (1H, m), 2.1-2.3 (1H, m), 3.1-3.4
(3H, m), 3.6-3.9 (1H, m), 4.3-4.5 (1H, m), 6.4-6.6 (1H,
m), 6.64 (1H, s), 6.76 (1H, d, J = 7.4 Hz), 6.8-7.1 (2H,
m), 7.31 (1H, s), 7.52 (1H, dd, J = 8,9 Hz, J = 9.0 Hz),
7.67 (1H, s)

'H-NMR (CDCl;) &ppm 1.41 (9H, s), 1.7-1.8 (1H, m),
2.12.3 (1H, m), 3.1-3.4 (3H, m), 3.6-3.8 (1H, m), 4.3-4.5
(tH, m), 6.5-8.7 (1H, m), 6,76 (1H, d, J = 6.2 Hz), 6.9-7.1
(2H, m), 7.2-7.3 (1H; m), 7.4-7.6 (2H, m), 7.8-7.9 (1H, m)

H-NMR (CDCly) 3ppm:

0
eV,
0
ey
s
| Jev,
154 -H -H -H -H -H
/@\’\) 1.41 (9H, s), 1.8-2.0 ( 1H, m ), 2.0-2.25 ( 1H, m ), 3.1-
s 3.4 (3H, m), 3.65-3.95 ( 1H, m ), 4.4-4.65 (1H, m ),
L_l__}s
s
eV,
pos
s

52 -H -H -F -Gl -H

153 -H H -F -Cl -H

6.82(2H, dd, J=1,8.5Hz ), 6.95(2H, dd, J= 2,
8.5Hz), 7.16-7.3 (3H, m ), 7.36 { 1H, d, J = 5.5Hz ), 7.47
S 1H, d, J=2Hz ), 7.73 (1H, dd, J = 2.5, 8.5Hz ).
H-NMR (CDClL) Bppm:
1.41(9H, s), 1.76-1.85 ( 1H, m), 2.0-2.25 (iH, m),
3.1-34(3H, m), 3.7-3.95 (1H, m ), 4.5-4.75 ( 1H, m ),
6.59 (2H,d,J=8Hz),8.7-6.8 (1H, m ), 7.05-7.25 ( 4H,
m) 7.3-7.5(2H, m), 7.86 { 1H, d, J=8Hz).

H-NMR (CDCl;) &ppm :
140 (9H, s), 1.76-2.0( 1H, m ), 2.0-2.25 ( 1H, m), 3.1~
34(3H,m), 3.7-39(1H, m), 4.45-4.65 (1H, m), 6.76
(2H,d, J=8Hz), 6.88 ( 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
gZH, m}), 7.82 (1H, dd, J = 3.5, 8.5Hz ).
H-NMR (CDCls) &ppm:
1.41(9H,s), 1.75-20 (1H, m ), 2.0-2.25 (1H, m),
3.15-3.4 (3H, m ), 3.85-3.9 ( 1H, m ), 4.35-4.55 ( 1H,
m), 6.55-6.7 (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=55Hz),748(1H,d, J=2Hz),7.76 (1H.d,J =
gHz ).

455 -H H -H H -H

i56 -H -H -H -H -H

157 -H H -F -Cl -H




1. 42(9H, s),
3.71-3.87(1H, m,

“H-H-F -C

2.10-2.31 (1H,
H n, 6.95- 7.05(1 H m, 7. 14-7€%gﬁ8mmth dd at 57.17, J=2.6Hz and

6. 4Hz)

ri N 1.44 (9H,

m

8.12 (2H,
s).
m, 3.75-3.90 (1H m),
7.15-7.29 (2H, m,

s),

1.76-2.03(1H m,
5.03-5.20(i H, m, 6.
-H N 'H-NMR (CDCl 3) Spp
3.18- N 3.42 (3H,~

8.

(CDCI 3) 5ppm 1.43 (911,
3.1-3.4 (3H,

NJ™ N s),

d, J.= 5.7 H),

Ex. RLR2 R3 R4 RAR

m,

72 (1H, s)

1.70-1.90 (1 H

5.21-5. 383

8.21- 8.41 (

2.08-2.33(1H,n), 3.08- S 3.42(3H,m,

47(1H, d, J=3.5Hz), 7.11-7.32(5H,m 177
.43 (9H, s), 1.80-2.00 (1H, ),
. 3.63-3.80 (1 H m, 4.38-4.50 (1

H-F-C -H'HNW (CDC 3) Oppm
2.02-2.21 (1 H m, 3.09- 3.41 (3H,
5rT) 6.62 (1H, s), 6.99-7.09 (1H m,
179R6H -H -F -Cl -H S-CH3 1H NMWR

s), L.7°1.8, (1% m, 2.1-2.3 (L H m, 2.53 (3H,

7.0-7.1 (1L H m, 7.
Hz) 5 -99- Table 21 R4 R3 | R6 R2 N, R6 JRi&y N CH3 _OrCH3 O CH3 Ref.
NVR_No 180

RGB

3.7-3.9 (1

, 5.3-5.5 (1 H m, 556 (1H,
2- h%,& Hm) 7.91(1 H d, J =5.7

-H -H -F -l -H~(~~I—LI\II\/F\>((TT‘I’2\ gnpm

m,

159

160

161

162

163

164

165

'3),

-F

-Cl

1. 43‘*9‘?4%) R21R?1Rf & 1 m,

-H

O(IH

1.43 (9H, s NlQSQ 1

201“'\2R25(1H n, fN308340(3H n,

S

1 . I
3 7R, 95?11—1":1:)"&6\5’8

H( Fi’.1-'@f)3( 3nFm)M4-4.6
{1H, m ), 6.26 ( 1H, d, J =4Hz), 6.35-6.45 ( TH, m),
6.60 ( 1H, dd, J = 3, 6Hz ), 68—695(1H,m),6.99(1H,
d,J=7.5Hz), 7.25-74(1H, m ), 7.53 (1H, br), 8.15
1H, d, J = 8.5Hz ).

H-NMR (CDCl;}) Oppm :

1.41{9H,s), 1.63(8H, s}, 1.8-2.0(1H, m), 2.0-2.25
{(1H, m}, 3.15-3.4 (3H, m), 3.65-3.85 ( 1H, m ), 4.35-
4.45( 1H, m ), 6.5-6.65 (2H, m ), 6.6-6.8 (1H, m ), 6.86
(1H, dd, J=2, 8.5Hz ), 6.9-7.0 (1H, m), 745-755(1H
m), 7.56-7.65 ( 1H, m ), 7.86 ( 1H, br ).

'H-NMR (CDCls) &ppm :
1.17(18H.d, J=7.5Hz ), 140 (9H, s ), 1.71(3H, qq, J
=7.5,75Hz), 1.75-1.95 ( 1H, m ), 2.0-2.25 { 1H, m ),
3.05-3.35(3H, m ), 3.65-3.95(1H, m), 4.4-4.6 ( 1H,
m}, 6.35-6.5 (1H, m ), 6.6-6.75 ( 1H, m ), 6.8-6.95 ( 1H,
m), 7.0-7.3 (4H, m ), 7.52 ( 1H, d, d = 8Hz ).

oo T G

'H-NMR (CDCl;) Sppm
1.42 (9H, s), 1. 8—20(1H, m), 2.1-2.
3H m), 3.7-3.9 (1H, m), 4°4.6 (1 8-7.0(
m 7.0-7.2 (2H, m) 7.4-7.8 (4H, m), 8.02 (1H, d, J
Hz), 8.41 (1H, 5)

H-NMR (CDCl) 6ppm
145 (QH s), 1. 90 (3H

1.

(3H, m), 3.7-3.9 (1H, m), 4.5-4.8 (1H, m), 6.3-6.5 (1H,
m), 8.5-6.7 (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, 5), 9.28 (1H, 5)




3.05-3.34 (3H, n), 3.71-3.87 (1H, m), 5.13-5.27 (1 H n), 7.17 (4H d,
J=5.5Hz),7.44 (1H, s), 7.85 (1 H s), 8.08 (1 H s). 182 -H-H-F -Cl -H
0 'HNWR (CDCI3) Sppm1.40 (9H, s), 1.8-1.9 (1 H m, 2.0-2.2 (1 H m,
3.1-3.4 NH (3H m, 3.6-3.8 (1H, m974.2-4.4 (1 H ), 6.5-8.6 (L H m,
6.62 (1 H, dd, J'= 10.0 Hz, 6.72 (L H d, J =6.0 Hz),
6.9-7.1 (L H m, 7.2-7.3 (2 9(1 H brs) 183 -H-H-F -C -HO
'H-NVR (CDCl 3) bppm 1.44 (9H 9 ©2.0-2.2 (1 H m,
3.0-3.4 (3H m), 3.6-3.8 (1 4 9-5.3 (2H, m,
6.4-6.5 (L H m, 6.6-6.7 (2 1 2-7.4 (5H, m -1.00-
Table 22 HNRL ON //CH3 ‘ NVR No. 184 1H NWR (
CDCl 3) 5ppm 1.47 (9H, s H m,
3.2-3.4(1H m, 3. 4- 3. 6(2H, ),6.81 (IH d, J =
2.3Hz), 6.86 (1H, dd, J = , 7.37 1H dd, J =
7.8, 7.8Hz), 7.55-7.7 ( 3H . bppm: 1.47 (9H, s),
1,91 (I H, br), 2.1-2.3 (1H m, 3.35-3.85 (4H, m),
4.05 (IH, br), 6.55-6.7 (2H, m,
6.77(1H,d, J=2. 3Hz), 7. 31(1 H, d, J=8. 8Hz) , 7. 54Q@ H, &™B=2. 0Hz) . 186 C ' H NWR (
CDCTREF BRPRT RARI 96h B8 ReE. 93 (IR DMiyR 2 15°2 3 (RT3 15=34t 4+
m, 3.Mo.3.6(2H, m),3.65-3.85(1H, ), 3.85-4.0 (1H n),
4. 0-4.1361H-R) -8 7H(LH dd, J=2. T, B2 7HZ), BHNMR ) bppi 949§ 1, 5), ?.89'10](Tﬁ,-—1§7)-
187 8 "HNVR ( CDO 3) Sppm OH, 9124 (B3, 0534 (Stim)N8.7-3.991H, 5 5, 65 (
1H, n,3.2-3.4(1H ), 3. 4- 3/% /M) , 3. 658, 18) 2647 1) (14, AT 24,406, m), 6.4561H d U H,
dd, J = 2.2, 8.6Hz ), 6.967( ® H, d, Jt%'ﬂ;@l-ﬁ‘@-y,ﬁ(w%),?.81(1I+des.})=;8.271-!z5.9=
Cl. (L H d,_J=8.6H ). 188 CH3 1Bhz)6ppm 1.47 ( 9H s ), 1.85-2.0
1H, §n1)6,7 274 2t3 ? " ), 3 ( CD@H-"?{MR&%C)M Spp 4.44(;32.53& %0.8%0(114, m), (
- ) 2% BIEE , 3.8-4.0 (1H, m), 5.2-5.4
2.36(3H, d, J=1. 1Hz),3. 1 3..35/%7:@ 3.4 %f’g%%ﬁ, 15 ﬁ%m)'@?'_‘gg(m, d,J=(8.6Hz)),7.50
s {1H, d, J=7.7 Hz), 7.62 (1H, dd, J = 8.2 Hz, J = 8.6 Hz)

e
f=2]
w
1
T
'
it
'
M

-Cl -H 'H-NMR (CDCl;) 8ppm
NQOMG 1.43 (9H, ), 1.8-2.0 (1H, m), 2.2-2.4 (1H, m), 3.2-3.5

P (3H, m), 3.80 (3H, s), 3.8-4.0 (1H, m), 5.2-5.4 (1H, m),
8 6.92 (1H, d, J = 8.8 Hz), 7.03 (1H, ), 7.1-7.3 (2H, m),
7.39 (1H, d, J = 8.6 Hz), 7.52 (1H, dd, J= 9.0 Hz, J =
9.0Hz)
169 -H -H -F Ci -H SN 'H-NMR (CDCls) 3ppm
; 1.44 (9H, s), 1.9-2.1 (1H, m), 2.1-2.3(1H, m), 3.2-3.4
= (3H, m}, 3.7-3.9 (1H, m), 4.6-4.8 (1H, m), 6.77 (1H, d, J
§-4 = 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=56Hz)
170 -H -H -H -F -H - 'H-NMR (CDCl;) 8ppm
/QS 1.43 (8H, s), 1.82-2.00 (1H, m), 2.03-2.25 (1H, m), 3.10-

3.38 (3H, m), 4.32-4.50 (1H, m), 6.37 (1H, dt, J=2.3Hz
and 12.2Hz), 6.41-6.57 (2H,m), 8.76 (1H, dd, J=1.4Hz
and J=5.1Hz), 6.96 (1H ,dd, J=1.4Hz and J=3.1H2),
1?’.()6—7.18(1H, m...

c H-NMR (CDCl;) 3ppm

171 -H -H F -Cl -H He. CH,
=Y o, 111(18H, 6, J=7.4Hz), 1.43 (9K, ), 1.77-2.21 (2H, m),
s
A

3.07-3.35 (3H, m), 3.59-3.82 (1H, m), 4.26-4.42 (1H, m),
CH, 5.97-6,02 (1H, m), 6.43-6.58 (2H, m), 6.62-6.70 (1H, m),
HC™ “CH, ® 6.76 (1H, s), 6.83-6.95 (1H, m)




(2H, M), 4. 0-4. 2(1H, n) , 6. 71( 1H, dd, J=2. 2, 8. 6Hz) , 6. 76(1H, d, J= 5 0. 8Hz), 7.01
(1H. d, J=2. 1Hz) , 7. 49( 1H, d, J=8. 6Hz) . 189 S ), 2 37((3H, s), 3.15-3.35 (1 H,
m, 3.4-3.6 (2H, Hm),.3.66-3.85 (( 2§<é . m, 1A 054.25 ( 1H,

m, 6. 72(1 H, dd, J=2. 2, 8. 6Hz) , 6. 85( 1H, d; I&2. 1Hz)

7. 03( 1H, s),7.61(1H,d,J= 5Hz) 190,615 bhNWR ( CDCI 3) 6Ppm 1.65 (9H, s),
2.04 ( 1H, br), 2. 23(1 ,

3. 15- 3. 35(1Hr’r) 3.35-3.6(2H, M, 3.6-3.8(1H, n), 3.8-3.95(1H, n), 3.95-4.1
(IH ), 6.71 ( 1H d, J = 1.9Hz), 6. P(1H d, J=1. 5Hz) , 7. 15

(1H, d, J=5. 5Hz) , 7. 30( 1H, d, J=5. 7Hz) R HLNVR (1 CDOI3) 6Ppm 1.47 (9H, s),
1.9-2.1 (1 H m), 2.05-2.35 ( 1

n, 3.2-3.65(3H m, 3. 65-3. 9(1H m, 4. -@ H, rD,F&;SS(IHd J=

7.4Hz),7.15-7. 4(4H m). 192 ' H NVREDC 3) 6pin 1 47(9H s),

1.91(1H br),2.0-2.3(1H, m, \ \ cH3 Rb1 d, 0.9Hz ), 3.15-3.35 ( 1
H m), 3.35-3.6 (2H, m), 3.6-3.85 C |
(2H, M, 4.07(1H, br), 6. 62(1H, dd, J=2. 2, 8. 5Hz) , Yis) , 6. 93

1H, d, J=2. 1Hz), 7. 42(1 H,d, J=8.5Hz 5 - 101- TabI 23G#f NRL "N /CH3 Of CHB O

CH3 _Ref. Ex. RlL NVR No. 193 1H NVR (CDC13) bppm~ 1.47 (9H s). 1.97 (1H

br) ,R&, B6R2. ®2( R3, R R5 \RAN " NMR
3.15-No4(1H ) 3 4-3 A(2H ), 3 65-3 85(1H, m 4 0-4 25(2H m

6. 70( 118 dd JP. €8 -OHzY | 6. 96( 1H, d, J=1HeigR (GD PP% é

H s ). 194 i | (CDCL3) 5ppm_1.47 (9;-12*2( 8)1 1 )Zg S’&%#”lp
4.4-4.65 ( (2H, 1H m)), 645( H&%{RH, : éj[! %ﬁ '6*7‘) H 776
(IH d, J = 8.6Hz). 195 @!aﬁ(ms J_?_;SHg;,?_(SJr_ H,
br), 2.17-2.29 (1H, m), t ' '

3. 27(1 bry , 3449 2bgbry, 3. q}z 3H,s), 3. 1am(&m,g]459§{,m br),

6.69(1H d, J=9.6Hz), 6. 71 ( Nd, J = 143q0H29), 1.61-0240 (gl 1b=040X1H, m), 3.11-
Hz), 7. 23(1H, d, J=2. 9, 9. 0Hz){9355(1H d, 349318 Him), 3.68:8.88 (1H, m), 4.99-5.13 (1H, m), 8.51

(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 (CDCls) &ppm

/Q—\) 1,43(9H,s), 1.83-2.03(1H,m), 2.11-2.35(1H,m), 3.18-

S 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)

175 -H -H F -Cl -H N 'H-NMR (CDCls) 3ppm

_ _XCH 1.42(9H,s), 1.80-2.03(1H,m), 2.08-2.22(1H,m),

S 3 2.22(3H,s), 3.13-3.38(3H,m), 3.68-3.85(1H,m),
4.98(1H, 1t,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 'H-NMR (CDCl) 8ppm

/E _ﬁ 1.42(8H,s), 1.76-2.03(1H,m), 2.08-2.33(1H,m), 3.08-
: 8 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}

174 -H -H -Cl -CI -H

477 -H H -F -Ccl H N TH-NMR (CDCly) 8ppm
Lﬁl 1.43 (8H, 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 8.4Hz), 8.12 (2H, 5), 8.72 (1H,s)

178 -H -H F -Cl -H ~ "H-NMR (CDCl;) Sppm
N/j 1.44 (9H, s), 1.70-1.90 (1H, m), 2.02-2.21 (1H, m), 3.09-
Y 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-
841 (2H, m)
179 -H -H -F ~Cl -H o-CH, TH-NMR (CDCl5) &ppm
1 1.43 (9H, s), 1.7-1.9 (1H, m), 2.1-2.3 (1H, m), 2.53 (3H,
N"Sy s), 3.1-3.4 (3H, m), 3.7-3.9 (1H, m), 5.3-5.5 (1H, m), 5.56
M (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)




-102- Table 24 RA RB R5 R2)1-7 NHRO N ~-OOCH3 H3C CH3 Ref. Ex. Rl
"R2 RB R4 R5 NVR No. 196 -H-H -F -F -H H NVR (CDCl 3) 6ppm 1.47(9H, s),
1.76-1.95(1H, m, 2.09- 2.25(1H, n), 3.11-3.32(1 H, nm), 3.36-3.56 (2H, m),
3.58- 3.78(2H, n), 3.85-4.03(1 H, ny296.19-6.30(1 H, m, 6.34-6.43(1 H,
m, 6.96 (1 H dd, J=9.0, 19.0Hz) 197 -H-Cl -H-C -H'H NWR (CDClI3) Sppm
1.47 (9H, s), 1.77-1.95 (1H m, 3ab2e 2127 (1 H m, 3.15-3.75 (3H m,
3.87-4.02 (2H, n), 6.45-6.46 c2H, nm), 6.68-6.70 (1 H m. 198 -H-H -Cl
CH3 -H H NWVR (DVBO-de) Sppm:1.39 (9H, s), 1.64-1.8 H m, 2.00-2.18

H
5 (1
(1 H nm, 2.21 (3H, s), 2.97-3.10 @& H n), 3.22- 339 (2H, m, 3.42-3.60
(1 H m, 3.78-3.96 (1 H m), R3RY Rﬁ, d, J = 6.8 Hz), 643(1 H dd, J
= 8.6, 2.5 Hz), 6.55 (1L H, d, J = '%06(1H, d, J =8.6 H). 199
-H - G:HB-F-F-H'H—NI\/R(DI\/BOPQ) pp N-1-39 (9H, s), 1.60-1.82 (1 H m,
'1.93-2.17 (1 H m, 2.92-3.10 (1 HRIM, 20344(1Hm)348 3.57 (1
H m), 3.75 (3H, s), 3.80-4.00 (1 H m .19 (2H, M. 200 -H -F -F
-F -H'HNWR (CDCl 3) Sppm 1.47 (9H, s), é_{_ 192 (1H, m, 2.08- 2.21 (1H,
M, 3.08-3.28 (1H, n), 3.33-3.51 (2H, m), Y95 (2H, ), 6.08-6.21
(2H, n). 201 -H -F -0 -F -H H NMVR (cpal 35 Sp%‘m! 1.45 (9H, s), 1.78-1.93 (1
H iRef. EZ.RB-R2.R% RL R6 R3, 3.090-3. 3R B, M, 3.36-3.52 (ZH 1Y,
3.60-80.75 cl H n), 3.85-4.08 (1 H, n), 6.15-6.24 (2H, m). 202 -H -H -CH3
-F “Heor NHR-(—!CDEI 3XISppm LNA6 (9H, SH,NMR@D3 Gpprbr), 2. 14-2.23
(1H m, 2. 15(3H, d, J=1. 4HZ)M§§L (1H, W43 (9B, s351.712HB0 (1Hy ), 231-@5((RH,m)br ) ,
3.97 (1 H br), 6.26-6 m ), 3085540 (BH, mll 3.7+8.89 (1) m)HR)2-5.2938H H - H
-Cl -H -H H NWR (.CDCl 3) Sppm 1. 46 (9+m) Epg—miimtw)gg%ﬁ?@% 1), 7.49 {18, s),
2. 20( 1t ), }3'1;3_30 1 H m, 3.40- QSWR ia)ngppm 60

N 1.43 (9H, 5), 1.69-1.87 (1H, m), 2.00-2.21 (1H, m),
AN 3.05-3.34 (3H, m), 3.71-3.87 (1H, m), 5.13-5.27 (1H,
m), 7.7 (4H, 4, J=5.5Hz), 7.44 (1H, 5), 7.85 (1H, ),

8.08 (1H, s).

182 -H -H -F -CI -H 'H-NMR (CDCl;) Bppm _
- | /Cf 1.40 (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), 4.2-4.4 (1H, m), 6.5-6.6 (1H,

m), 6.62 (1H, dd, J =10.0 Hz, J = 8.8 Hz), 6.72 (1H, d,
J = 6.0 Hz), 8.8-7.1 (1H, m), 7.2-7.3 (2H, m), 13.17 {1H,
brs)

183 -H -H -F -CI -H 0 'H-NMR (CDCls) 8ppm
/Cf \/@ 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), 4.8-5.3 (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)




3.80(2H, m, 3.85-4.03 (1H, m, 6.52 (2H, d, J=8.7Hz), 7.12 (1H, d, 8.7Hz)
5 -103- Table 25 R4 R9 R3 RS R1*~,R8 R2 1 ' NR7 RL R6 N-- 0 xCH3 H3C
CH3 Ref. Ex. R R R3 RA R5 R6 RY 529RIONIVRN0 204 -H-H-F -d -H
-CH3 -H -F -H -H H NVR (CDC13) bppnm 9% (s), 1.44 (s) total 9H, 1:1},
1.71-1.89 (1H m, 2.03- 2.19 (1 R e 22 08 (3H s), 3.12-3.36 (3H m,
3.61-3.82(1 H m, 4.32-4.45 (1H, r% #23-6. 29 (1H, m, 6.46 (1H, dd,
J=3.0, 6.0Hz), 6.86-7.07 (4H m 205 -H-H-F-F-H-H-F-F-H-H"HNW
(CDCI 3) 6ppm 1.43(9H, s), 1.73- 1.92(1H, m, 2.00-2.22(1H m, 3.11-
3.36(3H, nm, 3.59-3.78 (lH m, 4.25- 4.4 k(1 H m, 6.51-6.72(4H, m,
7.09(2H, dd, J=8.5, 18.0Hz) 5 -104- Tath'e 26 R4 :xcx?Z N--O CH3 COH3C CH3
Ref. EX. RLR2R R R4 R5 R6 R7 R8 RO N . 206 -H-AO - -H-H-H-H-H,
-H HNMR (CDCI 3) 6ppm 1.43 (9H, s), I=i9-1.0 (1H rr) 2.10-2.20 (1H, m,
3.15-3.33 (3H, m, 3.67-3.84 (lH m, %ﬁ%Z (1H, , 6.63 (1H, dd,
J=2.7, 8.8Hz), 6.89 (1H, d, J=2.7Hz), c3H, , 8.28 (1H, brs),‘
8.42 (1H, brs).

Ref.Ex. R1 . NMR .
No. _
184 "H-NMR { CDCl3 ) oppm: 1.47 ( 9H, ), 2.04 { 1H, br), 2.15-2.35 (1H, m ),

3.2-34 (1H, m), 3.4-3.6 (2H, m ), 3.65-3.95 (2H, m ), 417 ( 1H, br), 6.81
(1H,d,J=2.3Hz ), 6.86 ( 1H, dd, J = 2.4, 8.7Hz ), 7.15-7.3 ( 1H, m ), 7.37
(1H, dd, J=7.8, 7.8Hz), 7.56-7.7 (3H, m ).

H-NMR ( CDCls ) ppm : 1.47 (9H, s ), 1.91 ( 1H, br), 2.1-2.3 (1H, m),
3.1-3.35 ( 1H, m ), 3.35-3.85 (4H, m ), 4.05 ( 1H, br ), 6.556.7 ( 2H, m ),
6.77 (1H, d, J=2.3Hz), 7.31 ( 1H, d, J = 8.8Hz ), 7.54 ( 1H, d, J = 2.0Hz ).

-185

98

"H-NMR ( CDCls ) 8ppm: 1.47 (9H, s), 1.93 { 1H, br), 2.15-2.3( 1H, m),
3.15-3.4 (1H, m ), 3.4-3.8 ( 2H, m ), 3.65-3.85 ( 1H, m ), 3.85-4.0 ( 1H, m ),
4.0-4.2 (1H, m ), 6.75 (1H, dd, J = 2.1, 8.7Hz ), 6.9-7.0 (2H, m ), 7.60 ( 1H,
d,J = 8.6Hz ). ‘

"H-NMR ( CDCls ) ppm: 1.47 ( 9H, s ), 1.85-2.05 ( 1H, m ), 2.15-2.35 ( 1H,
m), 3.2-3.4 ( 1H, m), 3.4-3.6 ( 2H, m ), 3.65-3.9 { 2H, m ), 4.16 { 1H, br ),
6.76 (1H, dd, J =2.2, 8.6Hz ), 6.95 ( 1H, d, J=2.3Hz ), 7.26 ( 1H, s ), 7.59
(1H, d, J = 8.6Hz ).

H-NMR ( CDCls ) Bppm: 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), 4.0-4.2 (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 ( CDCls ) 8ppm: 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), 8.72 ( 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 ).

"H-NMR { CDCls ) 8pprm: 1.85 ( 9H, s ), 2.04 ( 1H, br), 2.1-2.3 (1H, m),
3.15-3.35 (1H, m ), 3.35-3.6 (2H, m }, 3.6-3.8 (1H, m ), 3.8-3.95 ( 1H, m),
3.95-4.1 (1H, m ), 8.71 (1H, d, J = 1.9Hz ), 8.90 ( 1H, d, J = 1.5Hz ), 7.15
(1H,d,J=5.5Hz ), 7.30 (1H, d, J = 5.7Hz ).

186

w /z(‘)

187

oi\;‘”
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190

"H-NMR ( GDCls ) 8ppm: 1.47 ( SH, 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 ), 7.45-7.4 (4H, m ).

191

"H-NMR ( CDCls ) ppm: 1.47 (9H, s ), 1.91 { 1H, br), 2.0-2.3 (1H, m),

A CH, 251 (3H,d, J = 0.9Hz ), 3.15-3.35 ( 1H, m ), 3.35-3.6 (2H, m ), 3.6-3.85
® (2H, m), 4.07 (1H, br), .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

@@9

w




207 -H-Cl "-F -H-H-H-H -H - CHBH—NNR(CDCIS) Sppm 1.44 (9H, s),
1.74-1.89 (1H, n), 2.04-2.20 (1H, n), 2.12 (3H, s), 3.13-3.21 (1 H m,
3.24-3.38 (2H, n), 3.69-3.85 (1 H, n), 4.39-4.55 (1 H n), 6.25-6.36 (1 H,
m, 6.52 (1 H dd, J=3.1, 6.0Hz), 610D=6.98 (1H m), 7.25-7.28 (1H m),
8.30 (1H, s), 8.48 (1H, d, J:48T) 208 -H-Cl -G -H-H-H-H-H-CH3
"H NMR (CDCI 3) oppm 1.43 (9H, s)TebPleo28 86 (1H, nm), 2.04-2.28 (1H m,
2.12 (3H, s), 3.14-3.21 (1H, n), 3.23-3.35 (2H, m), 3.68-3.84 (1H m),
4.43-4.51-5.35 (1H, n), 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, .29 (1 H s), 8.50 (1H, d,
J=4.7Hz). '5 -105- Table 27 R4 R3 L R5 M6RUR7 R2 1 NI RS R RY ~) ~-p
CH3 OH3C CH3 Ref. Ex. RL R2 R3 R4 R5 R7 R RO NMR No. | 209 -H-C -H
¢l -H-H-H-H-HHNW (CDC 3) Sppmi  A.43 (9H, s), 1.72-1.89 (1H m,

2.08-2.24 (1H, m), 3.09-3.32 (3H m, %\67 384 (1H, m), 4.38-4.52 (1H,

m, 6.52-6.53 (2H, m,.6.87-6.89 (1H, 0315740(2H, m, 8.34-8.35 (1
H n), 8.54-8.56 (1 H m. 210 -H -CH3 -CI M4 "H -H -H -H -H ' H NVR (CDQl 3)
Spp A-==—--3-—43—-5H 3)1 1703192 (14 2-04-2-22 (1H ) 234 (3H, c)

3. 15. %" (%ﬂ 6. 76NV Hz), 6.85 (1 H 5
Hz) —6-% : .35
(1 H, . 1.5 D) 1 18 %-F-H
“H-H-H-F - (G 5 H§$ iy
2.05-2.3 (1 H m), 3157,32)4(;351“% 3. " 475 (.1 H,

- 174

8‘5 3. Cm ), 4 ) .
m), 6480 ( IN J = ONRRZCDCL)Bp 70(5;H(si,1t$-2.011H,7m%2.715&(3%|ﬂ,1H, b
[ N 3.15-3.6 (3H, m), 3.7-3.85 ( 1H, m ), 4.4-4.65 (2H, m ), 643 ( 1H, d, J =
S8 8.6Hz), 7.07 (2H, ), 7.76 ( 1H, d, J = 8.6Hz ).
195 CH,  'H-NMR (CDCl) 8ppm: 1.47 (9H, s ), 1.93 ( 1H, br), 2.17-2.29 (1H, m),
_N__O 3.27 (1H,br), 3.49 (2H, br), 3.69 ( 3H, s ), 3.92 ( 2H, br ), 4.08 ( 1H, br ),
/@)” 6.69 (1H,d, J=9.6 Hz),6.71 (1H;d, J = 2.9 Hz ), 6.91 ( 1H, dd, J = 9.0
Z Hz), 7.23(1H, d, J =2.8, 9.0 Hz ), 7.55 (1H, d, J = 9.6 Hz).




7.84(1H br),7.96(1H d, J=2. 1Hz). 212 -H -CH3, -F <H-H-H -H -F -H ' H NM\R
(CDCI 3) Sppm 1.43 (9H, s), 1.8-1.95 (1
H n), 2. 05-2. 25(1H, ), 2. 29(3H, s), 3. 15:1%35(3H, M), 3. 65- 3. 8(1H, m ),
4.35-4.5(1H, m), 6.45-6.55 (1 H m), 6.85-6.95 ( 2H, m), 7.0- 7.15
( H, m, 7.79(IN br),7.87(1H d,J %s8ke »4 213 -H -H-F -H-H -H -H -F -H
"H- NMR (CDCI 3) Sppm 1.43 (9H, s), 1.8-1.95
(1H,m'z 05-2.25(1H, m,3.1-3.35(3H ), 3.65-3.8 ( 1 H m), 4.35-4.5 ( 1 H,
m). 6.45-6.55 1H m),7.05-7.2(4H n), Re80(IN, br),7.88 (1H d,J2.1Hz). 5
-106- Table 28 R4 R3 R5 R6 N\ RY IUNR5> RS R RO N CHO X3 H3C CH3
Ref. Ex. RL R2 R3 R4 R5 R6 R7 R8 214 -H-Cl -F-H-H-H-H-F
-H H-NVR (CDCI'3) Sppm 1.43 (9H, s ) ~yb5  (1H, M), 2.05-2.3(1H ),
3.15-3, (3H M, 3.65-3.8 (1 H ¥, 13545 (1 H m), 6.59 (1 H d
J = 10.2Hz), 6.95-7.05 (IH m, 7.1-7.3 (§HJ m, 7.84 (1 H br ), 7.96 (1
H d, J :2 1 He ).,215-H-CH3-F-H-H- N - F -H ' H-NMWR ( CDCI3) Sppm
1.43 (9H, s), 1.8-1.95 (1H m,2.05-2.25(1H )’.,?-CZQ,(SH s), 3. 15-
3.35(3H,m), 3.65-3.8(1H,m), 4. 35-4.5(1H, HC C
m, . . , ek, J=
1. 9Hz '39"0"32‘16 M% H H-NI\/R(CDCI 3) Sppm 1.43 (9H s),
1.8-4-98% 2052

-H - =H7 Ch , 7- H (19
4354 06 10 By, & 4576 557 (A 0 39% A L b?éa

378(2H m), 3.85-4.03(1H, m) 619-6 30 1H, m) 6.34- 643(1H
m), 6.9 (1H, dd, J=9.0, 19.0Hz)
197 -H -CI  -H €l -H 'H-NMR (CDCly)dppm: 1.47 (9H, s), 1.77-1.95 (1H, m), 2.02-
2.27 (1H, m), 3.15-3.75 (3H, m), 3.87-4.02 (2H, m), 6.45-6.46
(2H, m), 6.68-6.70 (1H, m).
H-NMR ( DMSO-ds } ppm : 1.39 (3H, s), 1.64-1.85 (1H, m),
2.00-2.18 (1H, m), 2.21 (3H, s), 2.97-3.10 (1H, m), 3.22-3.39
(2H, m), 3.42-3.60 (1H, m), 3.78-3.96 (1H, m), 5.89 (1H, d, J =
6.8 Hz), 6.43 (1H, dd, J = 8.6, 2.5 Hz), 6.55 (1H, d, J= 2.5
Hz), 7.06 (1H, d, J = 8.6 Hz).
fos -H OCHs -F -F -H 'H-NMR(DMSO-ds)8ppm : 1.39 (9H, 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,

108 -H -H i -CHsz -H

m).
200 -H -F -F -F -H 'H-NMR (CDCl,) ppm: 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), 3.61-3.85
(2H, m), 6.08-8.21 (2H, m).

H-NMR (CDCl5) 5ppm: 1.45 (9H, s), 1.78~1.93 (1H, m), 2.03-
2.24 (1H, m), 3.08-3.31 (1H, m), 3.36-3.52 (2H, m), 3.60-3.75
s'EH, m), 3.85-4.08 (1H, m), 6.15-6.24 (2H, m).

H-NMR (CDClz) dppm: 1.46 ( 9H, s ), 1.87 ( 1H, br), 2.14-2.23
(1H,m}), 2.15(3H, d, J = 1.4 Hz ), 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 ).

H-NMR (CDCls) Sppm 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)

s0f -H -F € -F -H

202 -H -H -CHy -F -H

203 -H -H -l -H -H




(1H,d,J=2.1Hz). 5 -107- Table 29 R4 R3R5 R2 /R6 RL NiJ OC'H3 OH3C CH3
Ref. Ex. RLR2 R3 . R4 R5 R6 NMR No. 217 -H-H-C -C -HC NI\/R( CDCl 3
S pm 1.43 (9H, s), 1.75-1.89 (1 H n), 2.03-2.20 (I H n), 3.08-3.33 (3H
M, 3.80 (1, dd, J=7.1, 10.9Hz), 5;33=5.29 (1H m), N 6.00 1 H, d,
J=9.0Hz), 7.03 (1 H, dd, J=2.4, 8.4Hz , 7.25 (1 H, dd, J=2.2, 9.0Hz), 7.29
(1 H d, J=2.2Hz), 7.52-7.57 (1H, Td@lel=24.7, 8.3Hz), 8.13 (1H, d, F
J=4.7Hz). 218-H-H-F -C -HC 'HNW ( CDCI3 ) Sppm 1.44(9H, ),
1.80-2.21 (2H, n), 3.20-3.47 (3H, n), 3.57-3.78 (1L H, m, -4.68-4.74 (1H,
m, 6.85-7.03 (4H, m, 7.55-7.59 (R¥H, m), 8.288.32 (1H m. 219 -H - H F

-Cl -H'HNWR ( CDCI3 ) 8(ppm Ra4A(FE 8)0 r4.89 2 3 .10 3~ 5 (1 H,
dd,1 J=7 5, 10.3Hz), 5 35 5.43 (1 m, C (1H 4, J=8. BHz)
7.07-7.12 (1H, m), 7.26- N 7.3&RXBH T 547 (2H, m), 8.42 (1H, d,
J=5.9Hz). 220 -H -H -F -C -H ' H NWM& ( GDCl 3 )ReSppm  1.43 (9H, s),
1.80-1.93 ~CHZ (1H, nm), 2.05-2.21 (1H¢ ™, 3.14-3.35 (3H, n), 3.67-3.82
(1H, n), 4.35-4.46 (1H, m, 5.36 (1H, d~N J=10.8Hz), 6.05 (1H, d,
J=17.4Hz), 6.75 (1H, dd, J=10.8, 17.4Hz)) 8. 88;6.89 (1 H, m), 7.02-7.19

(3H (n), 7.24 (1 H d, J=8.6Hz), 8.09 O} ﬁ) 221 -H-H-C -C -HO
HNVR ( CDCI3 ) Sppm 1.32 (9H, s), 1.75-1°89°2CH3 (1H, m), 2.08-2.20 (1H,

”m)’i-N.‘. 5o R0 °N
! ) Q.
204 -H -H -F Gl H CH: H F -H -H 'HNMR (CDCh) Sppmii42 &), 144 (3)
total SH, 1:1}, 1.71-1.89 (1H, m), 2.03-
2.19 (1H, m), 2.08 (3H, 5), 3.12-3.36 (3H
m), 3.61-3.82(1H, m), 4.32-4.45 (1H, m)
6.23-6.29 (1H, m), 646 (1H, dd, J=3.0,
6.0Hz), 6.86-7.07 (4H, m)
206 H -H F -F H H F -F -H -H 'HNMR (CDCl)dppm:1.43(H, s), 1.75-
1.92(1H, m), 2.00-2.22(1H..m), 3.11-
3.36(3H, m), 3.60-3.78 (1H, m), 4.25-
4.41(1H, m), 6.51-6.72(4R, m), 7.09(2H,
dd, J=8.5, 18.0Hz)

1




6.42 (1 H ~dd, J=2.9, 9.0Hz), 6.66 (1 H, 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-C -HCH3 'HNWR( CDCOI3 ) Sppm 1.43 (9H, s),

1.80-1.93 ci (1H, m), 2.15-2.20 (1H m, 2.29 (3H s), 3.18-3.39 6.9 m,
3,63-3.77 7.03-7.07 (1H}m), (7.11-7.18 (1H, m, 7.73 (1 H, brs). 223 -H
“H-F-C -H. CH3 HNMR (CDCl 3) bppm 1.43 (9H, s), 1.78-1.92 (1 H m,

2.09-2.36 (1H, n), 2.55 (3H, s), 3Tallg. 28 NoN (3H, m), 3.68-3.99 (1H m,
5.31-5.52 (1H, m, 624(1 H d, J=9.2Hz), 6.96 (1 H, d, J=9.2Hz), 7.06
(1H, ddd, J=2.6, 4.2, 8. 7.15-7.27 (1H, m), 7.55-7.59 (1 H, m). 224
“H-H-F -C HO,CH'H- CDCl 3.) Sppm 1.43 (9H, s), 1.78-1.97 3 (1H,
m, 2.08-2.36 (1H m), 31 33%3(3 . reNEN 3.67-3.96 (1H, m, 4.05 (3H,
s), 5.14-5.33 (1H, m), 6.39 (1H, 6Hz)l (1H d, J=9.6Hz), 7.07
(1 H ddd, J=2.6, 4.2, 8. 6Hz)CH§2 o f[ -108 Table 30 R4 R3.
RS ZNR6 R2 |1 RT O N >C |‘:3><R1R2R3R4R5R6N|\/R
No. 225 -H -H -F -Cl -H Cl H NWR ( Sppm 1.43 (9H, s), 1.81-1.95 (1
H,m),210235(1H,m),.312330 , NN374395(1Hm)
5.34-5.45 (1 H, ), 6.31 (1H, d, J= 94Hz)}-'73 7.10 (2H, n), 7.21-7.33
(2H, M. 226 -H-H-F-C -HNC H-NI\/RO(_] 3 Sppm 1.43 (9H, s),

1.84-1.99 11 Y (1H, m, 2.10-2.29 (1H, m,®*3. 338(3H m, N 3.70-3.76
(1 H—m 4 36-4 45 (1. H . m 7 02 (1 H
Ref.Ex. R1 R2 R3 R4 R5 R6 R7 R8 R9 NMR

No.

206 H -Cl Cl -H -H -H -H -H -H 'H-NMR (CDCls) 6ppm; 1.43 (9H, s); 1.79-1.90
(1H, m), 2.10-2.20 (1H, m), 3.15-3.33 (3H, m),
3.67-3.84 (1H, m), 4.39-4.52 (1H, m), 6.63 {1H, dd,
J=2.7, 8.8Hz), 6.89 (1H, d, J=2.7Hz), 7.24-7.32
SSH m), 8.28 (1H, brs), 8.42 (1H, brs).

H-NMR (CDCIls) Sppm; 1.44 (9H, s), 1.74-1.89
(1H, m), 2.04-2.20 (1H, m), 2.12 (3H, s), 3.13-3.21
(1H, m}), 3.24-3.38 (2H, m), 3.69-3.85 (1H, m),
4.39-4.55 (1H, m), 6.25-6,36 (1H, m), 6.52 (1H, dd,
J=3.1, 6.0Hz), 6.80-6,98 (1H, m), 7.25-7.28 (1H,
m) 830 (1H, s), 8.48 (1H, d, J=4.8Hz).

208 H Cl Cl -H -H -H -H -H -CH; 'H-NMR (CDCl3) 5ppm; 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).

207 H € -F -H -H -H -H -H -CHs




ddd, J=2.7, 4.1, 8.6Hz), 7.20 (1H, dd, J=2.5, 6.4Hz), 7.21-7.28 (1 H ),
7.97 (2H, m). 227 -H-H-F -CO -H H3C,O'HNMR ( CDCI3) Sppm 1.44 (9H s),
1.80-1.95 (1H, m), 2.04-2.20 (1H, m), 3.20-3.40 (3H, m), 3.70 (6H, s),
3.77-3.88 (1H, 'm), 5.21-5.30 (1 H, J108H m), 5.46 (1 H s), 7.02 (1 H,  ddd,
J=2.5, 4.3, NO " 3 8.7Hz), 7.13-7.19 (1 H ), 7.24 (1 H dd, J=2.4,
6.6Hz). 228 -H -H-F -Cl -H H3 C. MableNWR ( CDCl3) Sppm 1.43 (9H, s),
1.70-1.88 (1 H n), 1.97-2.20 (1L H, n), 3.07-3.30 (3H, m, 3.72-3.82 (1
H m, 3.83 (3H s), 3.96 (3H, s), 4.86 CH (1 H, s), 5.37-5.41 (1 H ),
7.05 (1 H, ddd, J=2.6, NO 4.2, 8.7Hz), 7.21-7.31 (2H, m). 229 -H -H -F
"M -H,N'HNVR (CDC 3) Sppm 14&{%(@, 3) gel- 6-%796 1 (1H m), 2.16-2.28
(1H n), 3.10-3.35 (3H, ), RO S #741-4.51 (1H m,
7.09-7.17 (4H 1), 8.07 (2H, s) 1H y OHH-F-CHB-H,I
"H-NMR ( CDCI3) SPPm 1.43 (9H, 5% T 85-% %% 2.05-2.28 (1 H,
m, 2.29 (3H s), 3.20- N 3.35 (3H, Hf, 3R%8 (1H, rr) 4.43-4. 47 (1H,
m, 6.89-7.97 (2H, m, 7.06-7.13 (1H, m 06 c2H, s), 8.63 (1H s). 231
“H-H -Cl -CI “HN O HNWR ( CDOl 3) Sppm )a—o43c OH, s), 1.81-1.96 Y (1 H,
m, 2.10-2.31 (1 H ), 3.15-3.39 (3H, 3-3.78 (1 H 1), 4.37-4.45
(1H m, 6.90 (1 H dd, J=2.5, 8.6Hz), 16H§E10ﬁ;d J=2.4Hz), 7.51 (1H,
d, 1=8 3Hz). 805 (2H s). 232 -H-H - F “H-HN O HNWR ( CDA3) Sppm

1. 42 RefHExs)RT 1IR78-R3 IRt RE (Rlﬁ—IRTrr)RS RIOLOWMR 26 (1H, m), 3.09-3.37 (3H M,
N3mM7n(1 H m 4.37-4 45 (1 H, m 7.07-7.29 (4H m. 7.92 (2H s).
233 -H204 - FH. s -H ~Co-H HHNN‘FQ (Heod 3 I\%‘bGﬁDCis mn(gHtB aw SILBILE® 95 1Y

(1H, m, 2.05-2.27 (1 H m, 2.29 (3H, H Ee’gﬂﬂ@ Hf®:65380

(LH m, 4.35-4.43 (1 H n), 6.90-6.9 3 7. 01
o, rn) 6 -s (1 m 7.

(2H, s). -109- Table 31 R4 834 -8.35 (1H, m), 854856(1H m)

210 -H CHs -Cl -H -H -H -H -H -H 'H-NMR (CDCl) Sppm : 1.43 (SH, s), 1.79-1.92
(1H, m), 2.04-2.22 (1H, m), 2.34 (3H, s), 3.15.3.38
(3H, m), 8.76 (1H, dd, J = 8.4, 2.5 Hz), 6.85 (1H, d,
J =2.5 Hz), 6.97-7.05 (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 €1 -F H -H -H -H -F -H 'H-NMR (CDCl) Sppm: 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 ), 6.957.05 (1H, m ), 7.1-7.3 ( 2H, m ),
7.84 (1H, br), 7.96 { 1H, d, J = 2.1Hz ).

212 H -CHs -F -H -H -H H -F -H "HNMR (CDCl)5ppm: 1.43 (SH, 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 'HNMR (CDCls) ppm: 1.43 (9H, s ), 1.6-1.95
(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,m), 7.05-7.2 (4H, m ), 7.80 ( 1H, br), 7.88
(1H,d,J =2.1Hz).




~-OCH OH3C CH3 Ref. Ex. RL R2 R3 R4 R5 R6 NMR No.
234 -H-H-F -C -HF HNWR ( CDCl3) bppm 144(9H, s), 1.74-1.90 F F (1
H m, 2.08-2.26 (1 H m, 3.09-3.35_ g@g« , 3.78- 3.88 (1 H m,
5.20-5.35 (1 H, m), 6.92 (1H, d, N J Hz), 7.04 (1H, ddd, J=2:5, 4.2,
8.7Hz), 7.20- AN 7.25 (2H, n), 8.4%athHogd, J=4.6Hz). 235 -H -H-Cl -C -H
\N ' H NVR (CDC13) bppm 1.43 (9H, s), 1.77-1.88 (1 H ), 2.05-2.28 (1 H,
m,2.52 (3H, s), 3.15-3.33 CH3H m, 3.70-3.90 (1 H m, 5.28-5.43 (1 H,
m, 5.60 NS' 3 (1H, d, J=6.0Hz), 7.0 4(1H dd, J=2 4, 8.5Hz), 7.29 (1H,

RRRS R2 N-11 RL Q
H
1

d, J:2.4Hz), 7.58 (1 H, d, J=8.3HF} 5 (394 JGO-lz) 236- -H -H -Cl
“Cl -H N 'H NVR (CDCI 3) bppm 1.44, s 1 Pl (1H m,
2.05-2.20 (1 H, m, 3.12-3.36 (3H2m T 3. %7~ NB. (1H, m, 5.24-5.34 (1
H nm, 6.62 (1 H brs), 7.02 (1H, dd¥Jz8\4, 895Hz), 7.27 (1H, d,
J=2.4Hz), 7.51 (1H, dd, J=4.1, 8.4Hz), 9-®2 (2H, brs). 237 -H -H -F -O -H
CH3 'H-NMR ( CDCI 3) bppm 1.44 (9H, s), 1. 8}7—%93 ON (1 H m, 2.04-2.20
(1 H m, 3 15 3.39 (3H, m), 3.61 (3H s)0 3.84 (1H rn), 4.77-4.86
(1H, m, _(1H, ddd, J=2.6, 4.3, 8.7Hz), (1H, dd, J=2.6, 8.5Hz),
7.11 (H4A.E >dd Rﬂ#—&6R£F&HzR)5 RE. &3 R&H, RDr HMR 7 79 (IR d, J=474Hz). 238 -H
“H-F -8.-HHCN'HNVR (CDCl3) bppm 1.42 (9H, s), 1.90-2.20 3 (2H, m),
2.00 (3pl4 s) -H2.-G8 (‘BH-HSYH 3H2H 3-F5 {BHH-NBRI ODG JBppth: B4BEOH, 55}, 1.69 .95
4.67-4.76 (1H, n), 6.80-6.84 (1 H n), 6.08,™DN2.062.3 1Hyn ), 7.198.4( BHHN )t ,
J=8.6Hz), 8.04(1H, d, J=5.2Hz). 239 -H - BE5-E8{dH, mM4M-4H(rmRng 898 d,
bpp 1‘%’332H 3H

ppm 1.44 (9H, s), 1.78-1.86 (1H mn), 2J680H g 5r£)1H )08
05-

M, 38N G (gl 8950 o). Egﬂ 30 oy G .
i 6pp 3(9 8-

2 6, 259 Fé g 78- 7%34 %" Hg m), 5(1H, m),2.29 (3H, s ), 3.15-
335 (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-
7.45 (1H, m ), 7.79 ( 1H, br), 7.87 (1H,d, J =

_ 1.9Hz ).

216 H -H F H -H -H -H F -H 'H-NMR(CDCl)ppm: 1.43 (9H, s ), 1.8-1.95
(1H, m ), 2.05-2.25 ( 1H, m ), 3.1-3.36 (3H, m ),
3.65-3.8 ( 1H, m ), 4.35-4.5  1H, m ), 6.45-6.55
(1H, m), 7.05-7.2 ( 4H, m), 7.80 (1H,br), 78
(1H. d, J = 2.1Hz ).




240 -H -H-Cl - -HNHNW ( CDC3) bppm 1.44 (9H, s), 1.77-1.87 1 (1H,
M, 2.04-2.21 (1H, n), 3.11-3.35 (3H, ), 3.75- N 3.86 (1H ), 5.14-5.23
(1H, n), 7.07 (1H, dd, J=2.4, 6.5Hz), 7.33 (1 H d, J=2.4Hz), 7.51 (1 H,
d, J=1.1Hz), 7.58 (1H, dd, J=3.9, 8. @Hz), 7.90 (1 H s), 8.09 (1H s).
241 -H -H-C -0 -HF 'HNWR (CDO3) bppm 1.44 (9H s). 1.73-1.80 (1H,
m, 2.01-2.18 (1 H, 1), 3.03-3.33T&BHe op, 3.81 N (1H dd, J=6.1, 10.7Hz),
5.13-5.22 (1 H, m. 6.06 (1H, dd, J=3.4, 9.2Hz), 7.02 (1 H dd, J=2.4,

8. 4Hz).7.06-7.12 (1H n), 7.28 (1H d, J=2.4Hz). 7.50-7.55 (1H n), 8.06
(1 H brs). -110- Table 32 R4 R3I L BS R2 NR§ RLo N- // O CH3 OH3C CH3
Ref. Ex. RL R2 R3 R4 R5 R6 NMWR REH -H -d -C -H H NVR (CDCl 3)
Sppm 1.43 (9H, s), 1,75-1.84 (1H, Mp. 04-2 18 ), 5.29-51 8 (1)H, ),
5.68 (1 H, dd, (1 J=2. , F 12.0HB3, ¢ 3B~4¢46 (1 H m, 7.03 (1 H dd,
J=2.4, 8.5Hz),.7.29 (1 H d, J=2.3H8), 7,%4-7.59 (1H m),8.10- 8 18 (1H,
M. 243 “H-H-Q -O-HHNR (CDO3 S 1.43 (9H ), 1.72:1.86 (1H 3
J =7.1,), 010. Hz5.28 5 37 (1H, n), 6.04 (MY 1H, dd, N J=8.6Hz),
6.63-6.68 (1H, m), 7.03 (1H, dd, J=2.4, 8. I—QX .27-7.35 (2H ),
7.51-7.56 (1H, m), 8.17-8.22 (1H m. 244 %L bh:F -G -H HNWR ( CDO 3)
Sppm 1.44 (9Hs) 1.73-1.90 (1 H_ N-'), m), 2.05-2.22 (1H ), 3.08-3.34
(3H R EZ. o1 (REl RSURA R5/R&, 10. 7tZ), QNMRO-9-25 (L It 1, 7.08 7141 H,
m. 7097-7.33 (2H m. 7,49 (1 H_s). 7,89 (1 H brs) 8.09 (1H, brs).

245" -Bi? H -8 0 Cl HCIH--NVR( i Sppnk [ 12608, 9OTTEHED
Nl-- Il m), 2.05-2.28 (1H, rr) 10-3.3 ?:JZD gﬁgﬁ %%éﬂ,
5.14-5.25 (1H, n), 7.08 (1H, eu, m

d 20.0012), 7.08 (1H. 46, o2 A B.4H
725 1H, dd, 422.2. 8.0k, 7,20 (14, o J=5. 32y
7542}7}157 (1R, dd, J=4.7, 8.3Hz), 8.13 (1H, d.

J= Z
218 -H H -F € H ¢ Th-NME ( CDCly ) Sppm: 1.44 (9H, s), 1.80-2.21
Ij (2H, m), 3.20-347 (3R, m), 3.57-3.78 (1H, m),
N 4.68-4.74 (1H, m), 6.85-7.03 (4H, m), 7.55.7.59

(1H, m), 8.29-8.32 (1H, m).

2199 -H -H -F -C! -H 'H-NMR ( CDCl; ) Sppm: 1.44 (9H, s), 1.71-1.80

(1H, m), 2.04-228 (1H, m), 3.10-3.34 (3H, m),

N 3.85 (1H, dd, J=7.5, 10.3Hz), 5.35-5.43 (1H, m),

| _ Cl 6.08 (1H,.d, J=8.8Hz), 7.07-7.12 (1H, m), 7.26-

: _ N 7.36 (5H, m), 7.46-7.51 (2H, m), 8.42 (1H, d,
J=5. 9Hz)

290 -H -H -F -Cl -H H-NMR ( CDCl; ) 8ppm: 1.43 (9H, s), 1.80-1.93

Z Y TCH,  (1H, m), 2.05-2.21 (1H, m), 3.14-3.35 (3H, m),

<N .67-3.62 (1H, m), 4.35-4.46 (1H, m), 5.36 (1H, d.

10.8Hz), 6.05 (1H, d, J=17.4Hz), 6.75 (1H, dd,
10.8, 17.4Hz), 6.83-6.89 (1H m) 7.02-7.19 (3H,
m), 7.24 (1H, d, J=8.6Hz), 8.09 (1H, s).

221 H H ¢ -Cl -H 0. H-NMR { CDCI3 y Gppm: 1.32 (9H 5), 1.75-1.89
_ l/\\( CH,  (1H, m), 2.08-2.20 (1H, m), 3.07-3.32 (3H, m),
X §1H m), 3.97 (3H,'s), 4.38-4.46 (1H, m),
4 d, J=2.9, 9.0Hz), 6.66 (1H, d, J=2.9Hz),
8 dd, J=3.1, 8.4Hz), 7.17 (1H, d, J=6.8Hz),
3 dd, J=2.7, 8.

( CDCl3 )

L.f_..oa

et

f—(‘_f_.."

7-3.

2 {1

1 (1

0 (1 8Hz), 7.94 (1H, d, 2.3Hz).

920  -H -H -F -Cl -H CH TH-NM dppm: 1.43 (9H, s}, 1.80-1.93

(C! (1H, m), 2.15-2.20 (1H, m), 2.29 (3H, s), 3.18-3.39

I (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).

'H-NMR ( CDCl; ) 8ppm: 1.43 (SH, s), 1.78-1.92

| (1H, m), 2.09-2.36 (1H, m), 2.55 (3H, s), 3.15-3.32

NN (3H, m), 3.88-3.99 (1H, m), 5.31-552 (1H, m),

6.24 (1H, d, J=9.2Hz), 6.96 {1H, d, J=0.2Hz), 7.06

(1H, ddd, J=2.6, 4.2, 8.6Hz), 7.15-7.27 (1H, m),
7.55-7.59 (1H, m).

224 -H -H -F -Cl -H e 'H-NMR ( CDCl; ) Sppr: 1.43 (9H, s), 1.78-1.97

| 3 (1H, m), 2.08-2.36 (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, J=9.6Hz), 6.72 (1H, d, J=9.6Hz), 7.07

(1H, ddd, J=2.6, 4.2, 8.6Hz), 7.11-7.32 (2H, m).

993 -H -H -F -Gl -H CH




7.34 (1H, d, J=2.3Hz), 7.52 (1H, s), 7.59 (1H, dd, J=4.0, 8.2Hz), 8.10 (1H,
brs), 8.66 (1 H, brs). i 246 H H-CI - -H.N'HNW ( CDC3) Sppm
1.44 (9H, s), 1.75-1.86 (1H, | Q)ggz 28 (1H, ), 3.12-3.34 (3H m,
3.80 (1H, dd, N O 7.1, 10. OHz) '5.13.5.24 (1H, n), 7.07 (1 H, dd, J=2.4,
8.5Hz), 7.32-7.34 (2H, M), 7.59 (1lpkk1d, 3g =8. OHz), 8.49 cl1H, s). 247 -H -H
-Cl -G -H N HNWR ( CDCl3) Sppm 183 (9H, s), 1.82-1.95 (1 H_ ~Nm,
2.09-2.25 (1 H n), 3.13-3.37 (3H ), 3.70-3.80 (1H n), 4.41-4.50 (1H,
m, 6.86 (1 H dd, J=2.5, 8.6HzRra._J¢.&3 (1H, d, J=2.5Hz), 7.48 (1H d,
J=8.8Hz), 8.22 (2H, s), 8.82 (1H 24%-H-H-CI -Cl -H N ' H NWR (
CDCI 3) Sppm 1.44 (9H, s), 1.74R% m, 2.05-2.20 (1 H m),

.10-3.38 (3H, m, 3.77-3.87 (1H @22 5 34 (1H, m), 6.63 (1H brs),
.02 (1H, dd, J=2.4, 8.5Hz), 7.28 (1H m ,J=2.4Hz), 7.51 (1 H dd, J=4.3,
.4Hz), 8.32 (2H, brs). 249 -H H-O -QF9%em a 'HNWR ( CDC3) Sppm

.43 (9H, s), 1.79-1.90 (1H, m, 2. 04 2°R7 @qH, n), 3.14-3.36 (3H m,
.67-3.80 ~NY (1H m), 4.36-4.45 (1 H, nm), 6.89 (1H, dd, J=2.5, 8.5Hz),
16 (HeffEx A RURZ RE)R4 7. B6 Q6 H,d, J=8N?JfRz), 8. 05 (1 H_ brs). 250 -H -H
F-C Nl NC_'H

2.11-2.28 (1-H, 14 8), 481{1

-H) ,-F3.€6- 3189 @'3 :
nM, 6.99-7.05 (1 H m, 718 7l27(2H 7 12‘ 5%1
RRLRE R | NRE RLN > -CHNDBHIC d H
No. 251 -H -H-F -F -H HNVR (CDCl 3) bpp 1 T)'

H ~S 4. 24 4. 44( tHH, Frr)-Cl 6.4R-6 /@%}:ﬂ; m, |‘GN (m%ﬁﬁpﬂlﬁﬂ 83 %t@)l—lt 4199
07(

6. 78(1H, dd, J=1.5, 3.0Hz), 1 HgHm;) 2710%29(1tlHﬂ)§12ﬁ3§(
70-3.76 (1H, m), 4.36-4.45 {(1H, m), 7.02 ( H

ddd, J=2.7, 4.1, 8.6Hz), 7.20 (1H, dd, J=2.5,
6.4Hz), 7.21-7.28 (1H, m), 7.97 (2H, m).

PN W 00N W

227 -H -H -F €I -H HC.. "H-NMR ( CDCl; ) 5ppm: 1.44 (9H, s), 1.80-1.95
Q (1H, m), 2.04-2.20 (1H, m), 3.20-3.40 (3H, m),
NN 3.70 (6H, s), 3.77-3.88 (1H, m), 5.21-5.30 (1H,
N o, m),5.46 (1H, 5), 7.02 (1H, ddd, J=2.5, 4.3,
N"~0™"""  8.7Hz), 7.13-7.19 (1H, m), 7.24 (1H, dd, J=2.4,
' 6.6Hz).
226 -H H -F €I -H HC. "H-NMR ( CDCls ) 5pprm: 1.43 (9H, s), 1.70-1.88
o (1H, m), 1.97-2.20 (1H, m), 3.07-3.30 (3H, m),
B N 3.72-3.82 (1H, m), 3.83 (3H, s), 3.98 (3H, s), 4.86

A _cn, (1), 637641 (1H, m), 7.05 (1H, ddd, J=28,
N O 4.2, 8.7Hz), 7.21-7.31 (2H, m).

" 299 -H -H -F -H -H 'H-NMR ( CDCl; ) Sppm: 1.43 (9H, s), 1.86-1.98
/(\/m (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).
230 -H H -F -CH; -H N 1H—NMR(CDCI;:,)Eippm:‘I.AILS {9H, s), 1.85-1.97
| Lﬁ (1H, m), 2.05-2.28 (1H, m), 2.2 (3H, s), 3.20-
x-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), 8.08
(2H, 5), 8.63 (1H, 5).

231 -H -H CI €I -H N. .Cl H-NMR { CDCl; ) Sppm: 1.43 (9H, s), 1.81-1.96
/E/‘Y (1H, m), 2.40-2.31 (1H, m), 3.15-3.39 (3H, m),
2N 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, 5)
929 -H -H -F -H -H N.__CI H-NMR ( CDCls ) 5ppm: 1.42 (9H, 5), 1.78-1.93
/Ejl’ (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).
933 -H -H -F -CHy -H N _Cl "H-NMR ( CDCls ) 5ppm: 1.43 (9H, 5), 1.81-1.95
- H (1H, m), 2.05-2.27 (1H, m), 2.29 (3H, s), 3.19-
2N 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).




252 -H-H-C -CH3 -H- HNWR ( CDCI3) 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 n), 3.61- 3.82 (1H,
m, 4.34-4.43 (1H, n), 6.54-6.73 (4H, m, 7.11- 7.30 (2H, ). 253 -H -Cl-H
-Cl -H- "HNMWR ( CDCl3) bppm 1.4410%4 s), 1.78--1.94 (1H n), ~S

2.04-2.20 (1H m), 3.13-3.34 (3H m, 3.67-3.80 (1H n), 4.29-4.45 (1 H
m, 6.48 (2H, d, J = 1.7 Hz), 6.7X261833{2H, m), 7.04 (1H dd, J = 3.1,
1.7 Hz), 7.37-7.42 (L H m. 254 -HgH -F -H -H - 'HNVR ( CDCI 3) bppm
1.43 (9H, s), 1.82-2.00 (1H, m, rsS_P. Q4 2.23 (1H, n), 3.10-3.40 (3H, ),
3.61-3.79 (1H, n), 4.26-4.42 (1H 6. 41 6 44 (1H, m, 6.50 (1H, dd, J=
1.5, 5.0Hz), 6.89-7.02 (4H, N, RZ Bts) 255 -H-H-Q -C -H
"H-NVR ( CDCI 3) bppm 1.43 (9H, s), H181-1.98 (1H, n), S 2.05-2.24 1H ),
3.12-3.38 (3H, n), 3.63-3.82 (1 H m, (}; 30- 4. 46 (1 H ), 6.50 (1H dd,
J =3.0, 9.0H), 6.72-6.76 (2H, m, 6. dd. J=1.5, 3.0Hz), 7.20 (1H,
brd, J = 9.5Hz), 7.36 (1H, brs) 256 H PXQ':L H ~O ' H- NMR (CDCl 3)
bppm 1.27-1.52 (11H, m, 1.62-1.82 (3H rmsc £HO0-2. 05 (1 H, n), 2.95-3.69
( 7TH——23—85—4-—05—(2H 6-95-700 (1 H .7 00-7.16 (2H nm) 257 -H
“H -FRfe-ﬁX HRA+ R27R3NGR 55CB€| 3) bppm MMB5I1 35 (2H, n). 1.46 (9H s),

O 1. O. (20 d 1 =6 7 -~/ Hz)

)

. .65Hg
m, 6.95-7.10 (2H ). 258 !
((OH sy, 1.8-1.95 (1M m. 2y .25 (1h

3.08. 3236 (41 ’F-E)ic?(:?'gf"ﬁ:’%@% PPy 44 %:fg 748‘?557%2 H,

2 ;71]—1;26'7%0-

3.65-3.85(1H, nj), 4.45-4.6(1 67-67§§ ") s, QU
7.1(1H m, 7. 21(1H,s), 7. 31(1 dN=1, 7Hz -’( r% 259"-H -H - H H-H
Cl ' H MR ( @Gm)-mp@h SMR (GHCl:1 Bppry 1,43 ( gHJszi
m, 3. 15-3.35(3H, n), ‘3. 65-3. 3@% % H4%§§$§-2( Brgﬂg- 3; 1§
7.05-7.2(2H . ) 2500 sa)ﬁ,:,@.i{)3'H' 5
-Cl -H ' HNWR ( CDCl 3) bppm 1 42 (9H, &H) q,ﬁz&aé 058 AHH, Hz)790(1H
21-2.3(21H,rr) 3. ]1;'5 3:4§:§H , 3.65-3. 85($l|-‘|=$1g|:|) 4.4-4. (1H 6 65 6 75 (1
H m, 28%86 1 ¥ d¢ 2. 9§, 3Hz) %ggﬁ!a) J4é

1

6.95-7.1 (1 H m,7.35(1H, S/J\N 2(1H

(?]H #262( brg?)ﬁ“

702 (1H dd, J=2.4, ast) 7.27 (1H, d, J=2.4Hz),
7.51 (1H, dd, J=4.1, 8.4Hz), 8.32 (2H, brs).

237 -H H -F -Cl H cH "H-NMR ( GDCls ) ppm: 1.44 (8H, s), 1.87-1.98
N (1H, m), 2.04-2.20 (1H, m), 3.15-3.39 (3H, m), 3.61
/\[’ ] (3H, s), 3.72-3.84 (1H, m), 4.77-4.86 (1H, m), 6.96

> (1H, ddd, J=2.6, 4.3, 8.7Hz), 7.06 (1H, dd, J=2.8,

8.5Hz), 7.11 (1H, dd, J=2.6, 6.6Hz), 7.85 (1H, brs),
7.79 (1H, d, J=4.4Hz),
H He 1H-NMR(CDCIs)5pprn 1.42 (9H, s), 1.90-2.20
I ]\ (2H, m), 2.00 (3H, s), 2.48 (3H, s), 3.22-3.45 (3H,
Sy~ Scn. M), 3.61-3.82 (1H, m), 4.67-4.76 (1H, m), 6.80-6.84
(tH, 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 CI -H N - "H-NMR { CDCl; ) Sppm: 1.44 (9H, s), 1.78-1.86
/[ l (1H, m), 2.05-2.24 (1H, m), 3.08-3.31 (3H, m), 3.80
NPl (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, s).

N gH-NMR (CDCls ) dppm: 1.44 (8H, s), 1.77-1.87
/[ ] (1H, m), 2.04-2.21 (1H, m), 3.11-3.35 (3H, m), 3.75-
# 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),

238 -H -H -F -Cl

240 -H H Cl -G -H

8.00 (1H, s).

241 H H -Gl Ct-H = 5 "H-NMR ( CDCl; ) ppm: 1.4 (9H, s), 1.73-1.80
| (1H, m), 2.01-2.18 (1H, m), 3.03-3.33 (3H, m), 3.81

N (1H, dd, J=6.1, 10.7Hz), 5.13-5.22 (1H, m), 6.06

(1H, dd, J=3.4, 8.2Hz), 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).




-112- Table 34 R& R3L RS R21 NR6 RL N~-OCH3 OH3C CH3 Ref. Ex. Rl
R2R3 R4 R5R6 NMR No. 261 -H-H-H-H-HS'HNW ( CDCl3) 5PPM 1.41 (9H,
s), 1.8-2.0 (1 H, m) 2.05-2.3( Ll-jgo;n) 3.15-3.4 ( 3H, m), 3.7-3.9
(1H,rr),4547(1Hrr) 6.8-6.9(2H, m, 6. 1 Cl
(2H M, 7.2-7 35(3Hn’) 7.42(1H, d, _@ |Ilé)3 7.65-7.75 (1 H m). 262 -H -H
-F-H-HS 'HNW ( CDCI3) 8ppm 1.42 (9H, s), 1.8-2.0 (1H, m,2.05-2.3
(IH, m, 3.15-3.4 (3H, m, 3.7-3.85 (1 H, n) 4.45-4.6(1 H m, 6.80 (1
H,dd, J=2.3, C 8.8Hz),. 6.9-7.1 (414, , -7.35(2H, m, 7.62 cl1H d, J =
8.6Hz). 263 -H-H-F-H-HO H 53) Sppm 1.43 (9H, s), 1.8-1.95
(1H, m,2.05-2.25(1H,m), 3. 1-3. 4( 65-/35«9
(1H ), 4.4-4.6(1H m, 6. 82(1H dd, J=2. Qi, s
8.8Hz), 6. 95-7. 2(6H, 1), 7. 55-7. 7(1H, m) .X! 264~H -H -H -H -H CH3 ' H NMR
(CDCI3) 5PPM 1.41 (9H, s), 1.8-1.95 (1H, , 2.05-2.25 ( 1 H m, 2. .42
(3H, d, J = 0.6Hz), 3.15-3.35 ( 3H, m), 3>,v7—0§<c94(1 H m), 4.45-4.65(1H,
Sm,6.75-6.85(2H,m, 6.9-7.05(3H, ), 7. 15- 7 g
(2H, M, 7.45(1H,d, J=1. 9Hz) , 7. 63(1H, dd, J= |v|9|z 265 -H-H-H-H-HS
" H NVIR4E. BDCI oRa 34485(861 d 1. 8 1.95 ( 1H, m,
2.0 NG 2 = 4 m 1
H m), 242 45 -Brzta 65 © 11, nN, 6. 657 Ve : Rl ey T
7.01(1H,dd, J=1.8,8.5Hz), 7. 11( 1K b%),, .({hImy 529 m)/5.88 d&i,,j=2_1
J=1.9Hz), 7.81(IN,dd,J = 3.6,7 8 4HF ) .12a6%), 638-68H46-(H ), 763 CI H, 'db- B8 ( CDCI 3)
5PPM 1.42 (9H, s), 1.8-1.95 ( 1H, mg, 2:7@9(2"1,2%-1?211?#) F94-7.58( 1Hom3 338-
(3H Ml 338 o a1 FNMR ( CDCE ) Gpprm: 1.43 (3H, 9. 172188 (11,
I m), 2.04-2.22 {1H, m), 3.08-3.33 (3H, m), 3.83 (1H, dd,
S J=7.1, 108Hz),528-537(1H ).6 4 (1H, d,
N J=8.6Hz), 6.63-6.68 (1H, m), 7.03 (1H, dd, J=2.4,
?1E|Ha,) 7.27-7.35 (2H, m), 7.51-7.56 (1H, m), 8.17-8.22
-H -H -F -Cl - H-NMR (CDClz ) 8ppm: 1.44 $ -
244 -H -H F-Cl-H N, m),zos-.(zzz(f . 30833(2(H?'n1).7%t129?1ngd
)\/N J=7.2, 10.7Hz), 5.16-5.25 (1H, m),7oa-7 14 (1H, m),
71?.{7 g rs.)e. (2H, m), 7.49 (1H, s}, 7.89 (1H, brs), 8.09
045 -H -H -CI -CI -H ~ H-NMR ( CDCls ) 8ppm: 1.44 (9H, s), 1.76-1.89 (1H,
- : N7 m), 2.05-2.28 (1H, m), 3.10-3.35 (3H, m), 3.77-3.87

AN (11, m), 5.14-5.25 (1M, m), 7.08 (1H, dd. J=2.4. 8.5Hz)
7.34 (1H, d, J=2.3Hz), 7.52 (1H, 5), 7.59 (1H, dd, J=4.0,
' 82Hz) 810(1H brs), 8.66 (1H, brs).
a46 -H -H € €l H N H-NMR ( CDCl; ) 5ppm: 1.44 (SH, s), 1.75-1.86 (1H,
/[ l m), 2.09-2.28 (1H, m), 3.12-3.34 (3H, m), 3.80 (1H, dd,
SNl 741, 10.0Hz), 5.13-5.24 (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).
N SH-NMR (CDCl3 ) 5ppm: .43 (SH, s), 1.82-1.95 (1H,
/L/\” m), 2.08-2.25 (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).
oag -H -H -Cl -Gl -H ) "H-NMR ( CDCls ) 5ppm: 1.44 (SH, s), 1.74-1.88 (1H,
N/] m), 2.05-2.20 (1H, m), 3.10-3.38 (3H, m), 3.77-3.87
N (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).
049 -H -H -CI CI -H _N_Cl'H-NMR (CDCl ) 5ppm: 1.43 (9H, s, 1.78-1.90 (1H,
)’\/\n’ m), 2.04-2.27 (1H, m), 3.14-3.36 (3H, m), 3.67-3.80
N (1H, m), 4.36-4.45 (1H, m), 6.89 (1H, dd, J=2.5, 8.5Hz),
7.16 (1H, d, J=2.3Hz), 7.5 (1H, d, J=8.4Hz), 8.05 (1H,
brs)
_N._Cl"H-NMR (CDCly ) 5ppm: 1.43 (9H, s), 1.80-1.98 (1H,
/[/Y m), 2.11-2.28 (1H, m), 3.15-3.39 (3H, m), 3.68-3.78
SN (1H, m), 4.36-4.45 (1H, m), 6.99-7.05 (1H, m), 7.16-
7.27 (2H, m), 7.97 (2H, s).

247 -H -H -Cl -Cl -H

250 -H -H -F -Cl -H




7(1H,d, J=1. 9Hz), s

\ (1H m,4.45-4.6(1H M ,6.8 ‘ _
6.93(2H, dd, J=1.0,8.5Hz),7.05-7.15(1H m, 7.23 ( 1 H s ), 7.25-7.4 ( 4H m
). 267 -H-H-H-H-H'HNW (CDCI3) 5PPM 1.41 (9H, s), 1.75-1.95 (1H, \
\ CH3 m, 2.0-2.2 (1H, m, 2.57 (3H1¥)~ 3.15-3.35 (3H, Sm), 3.7-3.9 ( 1
H m), 4.45-4.6 ( 1 H m), 6.75 ( 2H d,

J=7.8Hz),6.8-7.0(314, m), 7. 15- 7. 3( ZRPAR, 3339

1H,d, J=1. 7Hz), 7. 58(1H, dd, J=3.8,8.2Hz). 268 H-H -F -H -H H NWVR (CDCl 3)
Sppm 1.42 (9H, s), 1.75-1.95 (1 H RA \ CH3 ~
m,2.0-2.2(1H m, 2. 55(314,d, J=1. @) {3 R5- S 3.35 ( 3H, m), 3.657-3.85 ( 1
H m), 4.35-4.55 ( 1 H m,6.75-6.

_ LM 6,0-7.05(2H m), 7. 26(114, ).,
7.51 (1H d, J=8. 6Hz). 5 -113- TabRe 38 ReyRIR5 R2 NR6 R N O xCH3 H3C
CH3 Ref. Ex. RIR2R3 R4 R5R6 NMR No.R1 269i-H -H -F -Cl -H H-NVR ( CDCl 3)
Sppm 1.44 ( 9H, S), 1.8-1.95 (1H m,2.4-2.3(1H m,3.15-3.4(3H m,3.7 3N
3.9(1H, ), 4. 454. 6( 1K, m, 6. 71(1H, dd, 3= N

2 1,8.9M2).6.9-7.05(1H M . 7.1-7 3(3H m), FioxTed, J=8.8 7). 8.72(1H s), 270
-H-H-H-H-H'HNW ( CDCI3) Sppm 1.43 (4 C8), 1.8-2.0 (1H,

n) CQALD. 99 Ll

. \_SH, IIA’ y SN_’R- )J \\ O 222 T
(3 7.4
H bs p51~ BHF -W -FH-F -0 A H (o] TS
1.8-1.95 3.7- S 2.01-2.22(1H, m), 3.08-3. ,
J=

}—7 5. 715
=7.7Hz), 8.68 (|

497 y ITI),
, 3.60-3.78 (1H, m),

, 2 RerER STRITRIRS SRASTERST 8O Hz
H, mNo, 7.3-7.4 (1 K ddm, 5(2H, m), 7.76(1H d,J
3 7
8-3.38(3H
4.25-4 41(1H, m), 6.42-6.62(2H,
5

m}, 3
5.0Hz), 6.78(1H, dd {2, m), O.CogtiL, e J=1.5,
N y W ] 1 3y Fd , B. 7. , 7.
(1H, d, J=8.0Hz) (1H, m), 7.30

H-NMR ( CDCl; ) 5ppm: 1.43 (9H, s), 1.78-1.97 (1H, m),
2.03-2.20 (1H, m), 2.29 (3H, s), 3.18-3.38 (38H, m), 3.61-
3.82 (1H, m), 4.34-4.43 (1H, m), 6.54-6.73 (4H, mj, 7.11-
7.30 (2H, m).

H-NMR { CDCl3 ) Sppm: 1.44 (9H, s), 1.78-1.94 (1H, my),
2.04-2.20 (1H, m), 3.13-3.34 (3H, m), 3.67-3.80 (1H, m),
4.28-4.45 (1H, m), 6.48 (2H, d, J = 1.7 Hz), 6.72-6.83 (2H,
n1'n), 7.04 (1H, dd, J = 3.1, 1.7 Hz), 7.37-7.42 (1H, m).

H-NMR ( CDCl; } Spprn: 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,
RENMR | CDOW) St da e s

- 3 m: 1.43 {9H, s), 1.81-1.98 , m},
2.05-2.24 §1H, m), 3p$ 2-3.38 (S(H, m)? 3.63-3.82 ((111-': an)
4.30-4.48 (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 =
?.SHz), 7.36 (1H, brs)

H-NMR ( CDCl; ) 3ppm: 1.27-1.52 (11H, m), 1.62-1.82
(3H, m), 1.80-2.05 (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).

259 -H-H-Cl -CH;-H
253 -H-Cl-H -Gl -H
254 H-H-F -H -H

255 -H-H-Cl -CI -H
956 -H-H-F -Cl -H

"H-NMR ( CDC, ) 5ppm: 1.15-1.35 (2H, m), 1.46 (SH, 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 ( CDCls ) Sppm: 1.42 (9H, s ), 1.8-1.95 ( 1H, m ),
2.1-2.25(1H, m ), 3.16-3.35 ( 3H, m ), 3.65-3.85 ( 1H, m ),
4.45-4.8 (1H, m ), 6.7-6.8 (1H, m ), 6.9-7.0 (2H, m ), 7.0-
7.4 (1H,m), 7.21(1H,s),7.31 (1H,d, J = 1.7Hz ), 7.65-
7.8 (1H, m).

"H-NMR ( CDCls ) 3ppm: 1.42 (9H, s ), 1.8-1.95 ( 1H, m ),
2.1-2.25 (1H, m ), 3.16-3.35 (3H, m ), 3.65-3.9 ( 1H, m ),
4.45-4.8 (1H, m ), 6.85-7.0 (3H, m ), 7.05-7.2 (2H, m )
72574 (3H, m), 7.6-7.75 (1H, m ).

"H-NMR { CDCl, ) Sppm: 1.42 (OH, s ), 1.8-2.0 ( 1H
2.1-2.3 (1H, m ), 59634 { 3H(, m), 3?65-3.85 ((1H,’rrrP )?
4.4-4.6 (1H, m ), 6.65-6.75 (1H, m ), 6.86 { 1H, dd, J =
.85 (1H, dd, J =22, 8.6Hz ), 6.95-7.1 ( 1H,
s (1H,d, J=2.1Hz), 7.74 ( 1H, d, J

257 -H-H-F -CI -H
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258 -H-H-F -CI -H

cn/zg

259 H-H-H -H -H

260 -H-H-F -Cl -H
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3.9Sm.65 1 N2.2,(9. H ))7.05-72 ( ( 5H m), 7.75 ((1
8.67 (1 H s). F 272 -H-H-H-H-H, HNW (CDd 3 )Sppm :

.7-1.9 (1H, \ m,2.05-2.25(1H M181-3.35(3H n),3.8-3.9
5. 55(IHrr)603(1HdJN 8. 9Hz) , 70705(1H m,
M. 7.1 7.2(2 ., m,7. 35 7. 55(3H, ) TALEE( B4, d, J= H 273 - H
( 3
H, J

U)v

Sppm 1.43 (9H, s), 1.7-1.9 (1 H, 395(IH’7rr),5. 45
-N89Hz)7072(6Hr’r)760|;Q41HdJ: 8Hz) .. 27
7-d5 9 (1H,

95

05-2.25(IN, m, 3.1-3.35(3H m, 3. : :
4-5.55(1H,n), 6. 06(1H, d, JroN~F OHz, - R¥. 15-7.2 (2H, n), 7.3-7.55

, 7.55- .65(1H,m,7.67(1H d, J:0.0Hz).D 275 -H-H-F -C -H N H NMWR
Sppm 1. 43(9H, s), 1.85-2.00(1 H, y 2.08-2.26(1 H m,

40(3H m, 3.68-3.90 (1 H m, 4.50M4.61(1 H m, 6.88-6.96(1H m,
.20(4H, m), 7.35(1 H, dd, J=4.2, 8.3HE)\%%88- 8.05(2(, m, 8.76

, J=2. 9Hz) 276 -H-H-F -CH3-H O O?%B!"IS)GFpm 1.43 (9H, s),
75(‘H1RR{1 717{D1I—I br ) 77R(’21<\ 2 885 ¢t 'IGGI\IB

) | 3R@f85><(2|$1'?2ﬁ3ﬁ4|z‘351?863 10(3H CAiMB 3693383(1H (m),
iﬁ 8 a6 o gt m 141(9H s}, 1620 (1A,
87(1Hde8787Hz) @@H |:_( . ) %é%j%%ﬁ;}
41 (9H, 5), 1.831.95 ;. 5%@ NETe

.6 I’

6. 85¢gbH, doJr2r 8.8, 3Hz) | 6,905 (1H G ougs @87 1.05¢ (9417 1 E20TCHA

J

9- 3.85(1 H m,4.06(3H,s),4.27(1
=2.5,8.9Hz), 7. 26-7. 27( @ , 7. 731)729&23((2H mr))315-341314 m7J,a8i-8886 R4
(1H, m), 4.45-4.6 ( 1H, m), 6.80 (1H, dd, J = 2.3,

3

)
d =
"HNWMR ( CDClI3) Sppm 1.43 (9H, sks. 1
2 -
, 5.

B - '_\
H

%i—‘

~n

Qg wk =~
93

8.8Hz ), 6.9-7.1 (4H, m ), 7.2-7.35 (2H, m ), 7.62
(1H,d, J=8.6Hz).

H-NMR ( CDCls ) 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 ), 4.4-4.6 ( 1H, m ), 6.82 ( 1H, dd, J = 2.0,
8.8Hz ), 6.95-7.2 (6H, m ), 7.55-7.7 ( 1H, m ).

'H-NMR ( CDCls ) 8ppm: 1.41 { 9H, s ), 1.8-1.95 ( 1H,
m}), 2.05-2.25 (1H, m ), 2.42 ( 3H, d, J = 0.6Hz),
3.15-3.35(3H, m ), 3.7-3.9 ( 1H, m ), 4.45-4.65 { 1H,
m), 6.75-8.85 ( 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 ).

'H-NMR ( CDCl; ) Sppm: 1.40 (9H, d, J = 2.9Hz ), 1.8~
1.95 (1H, m), 2.05-2.25 (1H, m ), 2.39 (3H, d, J =

263 -H-H-F -H -H

264 . -H-H-H -H -H

265 -H-H-H -H -H

7.01 (1H,dd, J = 1.8, 8.5Hz ), 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 ).
TH-NMR(CDCIa)Gppm 1.42 (9H, s ), 1.8-1.95 ( 1H,
m ), 2.05-2.25 (1H, m ), 3.15-3.35 (3H, m ), 3.7-3.9
(1M, m ), 4.45-4.6 (1H, m), 6.87 ( 1H, d, J = 1.9Hz ),
6.93 (2H, dd, J = 1.0, 8.5Hz ), 7.05-7.15 ( 1H, m ),
7.23(1H, ), 7.25-7.4 (4H, m ).
'H-NMR ( CDCl; ) 8ppm: 1.41 ( OH, s ), 1.75-1.85 { 1H,
, M)20-22(1H,m), 257 (3H,s),3.15-3.35 ( 3H,
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), 7.68 ( 1H, dd, J= 3.8, 8.2Hz).
268 -H-H-F -H -H , H-NMR ( CDCls ) Sppm: 1.42 ( 8H, s), 1.75-1.95 ( 1H,
mCH m), 2.0-2.2 { 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= 8.8Hz).

266 -HH-H -H H

267 -H-H-H -H -H

Cl
Cl
N
S
CH
Jes
S
S
/@ 0.8Hz ), 3.15-3.35 (3H, m ), 3.7-3.9 ( 1H, m ), 4.45-
_ CH, 465(1H, m), 6.65-6.75 (2H, m ), 6.8-6.9 ( 1H, m),
Cl
o
S
-
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m),

), 6.74-6.79
=9. 4Hz) .

4
J

m),

-0 =

(
)

J 25.4,(8

dd,
1.80 N s
r), 6.69(l
H1_rr)1

7.21 (2H,m,7.31-7.3

283 -H-H-F -CH3 -H CH3 'H- NWR ( CDCl 3)
HFti)

S),

3.98-3.79 (1 H,

( 3Hapng ,36.84-6.99
e

1.42 (9H

(1H m
m

2.62_f'q-2H,

, S),
7

Ns ),
, 3. 32(3H
70-6. 76
Sppm
3.75 3.81

, M
6

br),

2.24 ( 3H,
H, .
“H CH3 H-NMR ( CDCl 3)

d, J=9. 5Hz), 7. 02( 1H, br), 7. 18-
1.78-

(I

s ),

(2H, 1), 3. 19- 3. 29( 3H
6. 58

),

dd, J=2.9, 9. 4Hz) .
s),
3. 69 3H,

6.72 1H,
(2H,

-115-

S

6.96-7.01 (3H

m),

=z -
I -
N_. I
g 5l
—~— ~ [ ~—
= S R e S N i, rar@ b_- -
ThhoT e dbTgoN™ = OO TTH N 2% L .00 R PO
00 - b . — - —
%%n/__bﬂl&\ 5 7@7%“%.;2\ ﬂ@«.mwwum B PG ENRBNGEN BB EaT mww\&%m SEN -
(o] N~ 0w omo R LG T e N T - e B A o B g el S ...r\ — =i
—®o_ i~ s fmenelS )o&_%%rw \h%w\}:wmd”\hmm%md.lu =TIl ~FRITE <~-F=
o U N P00 Poiamfy 2ol Ea P oan Ltg ofhNan 52.23m6. L - N
— N —< BT SPGEAND T2 a0 L aNTgR= il s ToaTwl.c LT Toc
3 ¥ .0 |"PESTEY0 BEBoTe TELTIELSB NG SRSNTE SEaNEd S7
(0 e~~~ . - ..H“..Ru A= P . § g ...3( P H7a4( — Snﬂfl\ - Hn«u.(e ~
. — I Ty T IoNS Tyt " — BN gl D = e
pWES .7 |E mElgTer ITNE9g M1\m..wﬁ.mm4.mmmmm vEmioE SIQTSE SEgdo
s _ Bt T L - L L " | 3 - QS (n | — . s .no.s
~—~ 7%)123 e M R oo 3}1‘”9..868 © S ae = . " . 44 !4 b .-{3 oy
g - frgEeleede ETRECN ERIQOTRERS-rotEINSTy Ee¥reT go®s
BEE 0 E oo BN EYSa SqnmaT BNTOCENSGTETEEATOEND 50B0D  s5-G
——I _. U_Mal_ p G AT, _‘05\ln\|huﬂl .\...:—OSAI\IH)H\H_OOWJ)( 2T IO 15y S0 o N0 o o0 WOl
OI L |ednlNma® ) ~ONETR T AT T NT e ~O NPT L TEGONAD TR ST
Tanow ITo gt—<ol LNTIT .mmsz& EL_E o gL o ED NI onT s Eg oo
S0 OHA® .Joo D zed T NT QAR 2SO SN oo O 2YhTre O =
PN N 7 m,_fz.\m., e DM&Smn_/__MD)ﬁHQOHD)HTBQDD)M%J.)&D)H,QHW o i =
FN & Fosles E R EeT O 1(4J(Cm3r\=ﬂ.,.\0m26..6. NOESGTE OENwL_GS OE9g®
N~ ?__30 0| TSR LPT mn\H.S.%LQ%MHL%J&%MH,N&H%WWH,%LHHMW\H,(LHL ~r®
- - 1 - . . - . »
© W._/ 4C.._,b_% (FSH;\J“ WM\FS deM“m%dno..mM”%. 1 s%BM“q_u. ETNL ST BESS DMnHA.
. . OO0 - AT Z T e ~Am Z =N S NG NP2 oNTh T  Z ™
Mo. AFTIE E8snlEd 1O NTERLAEITNNTIS <gh NI NI TN N L8 <GB T<E6 TNy
3. o mJNv, TOLE TR Bl O T eI 0 O EL T C 0 LN BT S 0 Cn CEL S TN
SE® o a |Eh 2 Q Q Q Q o o
—~ Noaogl . | o o © » » o
T T I I x T I
‘s 9|5 30-= o-Z 5-Z2 N O-Z G-Zz O-z G-2
-~ _A{—
N G i (45!
< N I3
4 . o
Z00M _—<jx
— I N~|
i R )
AN WZ_% + T T T T T T
L EZ . ' ! f 0 '
Z2oo© 1) . ;
or3f Jx s 5 5 ]
R mw — T Q " “ Q q
5 o . Ol T il
N~
NI E = L W G & i v
%Fm&&. AN
S me T T T T T T T
- ™
mH — ~ _ N -
o Igh I T + % I <
x . - H2._m. — g
o - o o o o 0 <
~wo ET ' ot N M~ @ b © 0 @
m® . Noo|g o N N N N =
AN _.—00 . .
() I NH~ <o
— ~NO 0 -1 .
m I D ENEPY b R .
F2o0sEEDRE




(1) ,d,J=8.4Hz),6.72-6.99(9H, 287 -H -H - CH3

bppm 1.42 (9H s), \ |

-F -H 0,
CH3 1.76-1.86 ( 1 H m),

'H NVR ( CDCI 3)

2.04-2.11 (1 H m 2.18

(3H, s), 2.75-2.79 (2H, n), 2.88- p NO2.93 ( 2H m), 3.13-3.25 (3H, m),
3.66-3.76 ( 1 H m), 3.78 (3H, s )r18534- 4.38 (1 H, n), 5.09 (2H, s),
6.36 (2H, n), 6.70-6.74 (2H, n), 6.83-6.91 (3H, m), 6.99 ( 1 H br),
(1H d J =8.6Hz). 288 -H -HTableCRY -H 0; ' H NMR (CDCl 3) bppm  1.42
(9H, s), \ | CH3 1.76-1.85 (1 H m), 2.01-2.09 (1 H n), 2.22 (3H s),
2.71-2.75 (2H, m), N O 2.84-2.88 ( 2H, m), 3.13-3.28 ( 3H m),
3.63-3.75(1 H, m,3.77(3H,s), 4. 33-37(1H m) 5.06(2H, s), 6. 47-
6.53(2H, ), 6. 69- 6. 85(5H, M), 90@6 gg 14(2HdJ— 8.5 H ). 5
-116- Table 38 RI~N -R6 O N~ O @ CH3 Ref. Ex. Rl R6 NMR No. ~ 289

8-2

O 1H NVR (CDOI 3) 5ppm 1.41 (9H,
2. 3(1H ), 3. 15-3. 4(3H, ), 3. 7- 3. 9CFH, 0.
rr) 7.0-7.1(2H. M. 7.1-7. 2(1H ) . 7. 28(
1.6Hz), 7. 75-7. 8(1H, M) .

(9H, s) . 1.8-2.0(1H, ).
1H,m), 3. 15- 3. 4(3H, 1) .
"78(1H, dd, J=2. 0, 8. 9Hz
[_'l I—I Q\ RARRR"_\(1

, S)
1-8.3(2H, ).

. wh -
’\ICD"‘I\)II

8.
1-
7-
7.28(1H,s), 7.3- 7. %2

2.
3.
),
H 875 (1 H

)

ooal\n—\o.

'3

' ORE 1H, ),
M4, 6(1H, N
45( 1H,
0 1H NVR(CDCI 3) Sppm

Nl
3.9(1H ), 45J7NH3 S

2. 1-

S

A€28H;n7. 86 (1 H, d, J=9. 4Hz),

S ).

Ref.Ex. ' R1 R2 R3 R4 R5 RS

No.

NMR

285 H -H -F -G H 0.

CHj

286

287 -CHs

288 -CHs

TH'NMR ( CDCl, ) oppm: 142 (9H, s ),
1.77-1.82 ( 1H, m ), 2.06-2.10 ( 1H,
m), 2.72-2.80 ( 2H, m ), 2.86-2.91
(2H, m), 3.15-3.27 (3H, m ), 3.64-
3.73(1H, m), 3.78 (3H, s), 4.34 ( 1H,
br), 5.09 ( 2H, br), 6.53-6.89 ( 7H, m ),
697700(1H m), 7.14-7.17 ( 2H,

H NMR(CDCIa)'dppm 142 (9H, s),
1.81-1.73 ( 1H, m), 1.90-2.00 ( 1H,

m}), 2.74 (2H, dd, J = 5.8, 7.9 Hz ),
2.87 (2H, dd, J = 5.8, 7.9 Hz ), 3.10-
3.23 (3H, m), 3.56-3.68 ( 1H, m ), 3.77
(3H,s),4.23-4.28 (1H, m), 4.81 ( 1H,
d,J=155Hz),5.02 (1H,d, J = 15.5
Hz),8.12 (1H, d, J = .2.3 Hz), 8.37
(1H,

m).
"H-NMR ( CDCls ) 5ppm: 1.42 (9H s ),
1.76-1.86 ( 1H, m), 2.04-2.11 ( 1H, m ),
2.18(3H, s ), 2.75-2.79 ( 2H, m ), 2.88-
2.93(2H, m), 3.13-3.25(3H, m ),
3.66-3.76 ( 1H, m ), 3.78 (3H, s ), 4.34-
4.38 (1H, m ), 5.09 (2H, s ), 6.36 ( 2H,
m), 8.70-6.74 (2H, m ), 6.83-6.91
(3H,m),6.99 (1H, br), 7.17 ( 1H, d, J
1=8.6 Hz).

H-NMR ( CDCls ) 5ppm: 1.42 ( 9H, s ),
1.76-1.85 ( 1H, m ), 2.01-2.08 { 1H,

m) 2.22 (3H, s ), 2.71-2.75 (2H, m ),
2.84-2.88 (2H, m), 3.13-3.28 ( 3H,

m), 3.63-3.75 ( tH, m ), 3.77 ( 3H, s ),
4.33-4.37 (1H, m), 5.06 (2H, s ), 8.47-
.53 (2H, m), 6.69-6.85 (5H, m ),
6.916.95(1H, m), 7.14 (2H,d, J =
8.5 Hz ).

B.
d, J = 8.4 Hz), 6.72-6.99 ( 9H,

7.17




N

9 11-1, m), 2.1-\ N

"H-NWR (CDCI 3) 5ppm 1.40 (9H, s), 1. (
,m,3.15-3.4(3H m,3.7-3.9(1H m, 4. 5- 5(1H,
95-7.2(3H m, 7.38(1H,s), 7. 53( 1H, th g=2. )
.2 (2H, m). 292 N'H—NI\/R(CDCI3)5ppm 40( 9H,
1H,n'),3. 1-3.4(3H, m, 3. 7- 3. 9¢iH) B) 34. 4.6(IH Sp :
-6.6(1H, m,7.09(1H, .dd, J=1.9,8.4Hz), 7.38(1H, d,J=5.4Hz), 7.54 (1 H
4Hz) 7.65(1H, d, 7Hz),7.8-7.95(3H, M. 293 S ,N"'H NWR (CDCl 3)

1.
2 (9H, s) .0 (1H m, 2.1- l363(1H,rr),3.1-3.4(3H,rr),
N .

0,8.4 7.3-7.4
{%s—iz), ~ 7.8-7.9 (2H, n),
CDC SBpm 1.40 (9H, s), 1.8-2.0
n)obé % Gis9( 1H, ) , 4. 45- 4. 6( 1H,
- 9 5Hz) 04%4 H S
, 9(: m. 5 -117- Exanple 1 Synt hesi s of
(3, 4- diertrﬁmr @phenyl )phel%fg‘/l pyrrol INMRI- 3-yl ami ne di hydrochl ori de An acetic
aci d_solNetion (15 nl) contai n| nq 3- 5 oxopyrrolidine-l-carboxylic acid

tert - bu2sgl es!Iler (0.67 9) ( 3HAMR cODCls piitpen Y14Y pRENY ), asizne( ) noK2.4) was
at [JI‘ e;lé! over2 3nG

2.0
. 65(
Hz
1,
5

Wk
—~
= W0

d 7.75-7.9 (1 H m),
s),1820(111n)21-

o-
3¢—ICT)NU'ICD

8
4
0
4
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stirred at nper -tn) F85-84d 3hi mOuF &-38d I Haadetid514.6 ( ¢H.of
sodi um tri ac roh W & ) /7 B M b @B ( driper atRif
for 8 hours. Dfchloronet hane was aﬂdé@”%7t7ﬁé7$%%ﬁ“bﬁ1s%¥h7@“dﬁ 10 and

washed th wat er, followed by dr’M'rJﬂﬂa

: At E%o ia;;eg Sﬁ’ hvent
was di 411 1 e nder Br @g
purified by iﬂi@& QQ@I; chx?@b@g?@my..ﬁ ﬂ@%}%@ 923(‘? j

20 : 1). The soI vent was distill 086 (11, rD N=tohugy szgg s@rgp
reduced pressure, and the residue.75%1Mas). di ssol ved in 1 hydrochl or| c

aci d- etdsanol at ed r 81NR (fFGDCIo)TppimotA0 ( Tes ) ©&C10i (A, $0) 241-i-on
was concentram rynesgl t o 2RdrtEb ).0331%341(@@. ajrsbmmam%um
solid (3,4- di n&iﬁheny #-Po¥ 2dBH- By s ghi A 16k A Jot 2-0kdz ),
75-7.9(1H, m}, 8.0 82 2Hm

292 _N "H-NMR ( CDCls ) Sppm: 1.40 ( OH, s ), 1.8-2.0 { 1H, m ), 2.1-
(/D\ U\ 2.3(1H,m), 3.1-3.4 (3H, m), 3.7-3.9 ( 1H, m ), 4.45-4.6 ( 1H,
S NN M) 6.456.6(1H, m),7.09 (1H,dd, J = 1.9, 8.4Hz ), 7.38 ( 1H,

' d, J=5.4Hz), 7.54 (1H, d, J = 5.4Hz ), 7.65 (1H, d, J =
1.7Hz), 7.8-7.96 ( 3H, m).

203 s . N "H-NMR ( CDCl; } 8ppm: 1.42 ( OH, s ), 1.8-2.0 ( 1H, m ), 2.1-
@ /I:/\’L 2.3(1H, m), 3.1-3.4 (3H, m ), 3.7-3.9 ( 1H, m ), 4.45-4.6 ( 1H,

S~~g m),6.456.6(1H, m), 7.07 (1H, dd, J = 2.0, 8.4Hz ), 7.3-7.4

, (1H,m),7.55 (1H, d, J = 5.4Hz ), 7.59 ( 1H, d, J = 2.0Hz ),
_ 7.8-7.9 (2H, m), 7.96 ( 1H, d, J = 5.4Hz).

c N "H-NMR ( CDCls ) Sppm: 1.40 ( 9H, s ), 1.8-2.0 ( 1H, m ), 2.1-
- /[/\!L 2.3 (1H,m), 3.1-3.4 (8H, m ), 3.7-3.9 ( 1H, m ), 4.45-4.6 { 1H,
{3 X~ m),6.56.65(1H,m), 7.18 (1H,dd, J=1.9, 8.5Hz), 7.40 { 1H,

§) 7589 (1H, d,J=17Hz), 7.8-8.0 (3H, m).




1H NVR(DMSO- d6) Sppm 20 1.50-1.68(1H m, 2.10-2.29(1H, m, 2.74-2.90(1H m,
3.02- 3.22(2H,m, 3.51-3.66(1H mM, 4.61-4.79(1H, m, 6.58(1H,dd, J=2.9Hz,
J=9.0Hz), 6.87(1H,d, J=2.9Hz), 7.13-7.19%%;Ln), 7.29-7.44(2H m,
7.45-7.54(2H, m, 9.03(2H, brs). Exanple 5 Synt hesi s of

- (9)-(3, 4-diehlorophenyl ) phenyl pyrrolidin-3-ylam ne dihydrochl oride
3(S)-[(3,4-di hIorophenyI)phenyIanlno]pyrroI|d|ne | - carboxylic acid

tert-butylSesthersiE0. 130of) wag 3¢ sandniedophedyN pHuraneeRe1i®i AG-¢1 ghhanol
and heateq£§14¥ flux for one hour. 30 The reaction solution was -
concent r at€d™% &3S to thereby obtain 0 11 g of brown anorphous solid

3(S)-(3,4- dichl d
i) oSSRV B Mt T SO,

3.02 - 218 O@M@@Mlﬁ}neslmoas@iﬁ gEid4 t@@tAbeeﬂH,ester (0.67 g) and

6. 58( 1H, dd,<52 7{1H d, J 7.12-7.19
7. 29(7 44((2# d%éli”égpf%@ﬁﬁgngyﬁ 2#5103{‘2 )g)Exéi’ﬁﬁl es ’éfegﬁlnﬁﬁeslf%onbf
(3-f |uoraqm@|eya)cug§)ew rralghdi. n- S“Oykhé%liﬂdrfd wakoaBaLY PRy by SPRNG:

di f Sh h | 1
(91 e By PETEPSIPHTSEAF: (APLLaopbphEngE TS 5T room terperature

trifluoronmeichyd pheny. )amémc(z%nfé%h e Tuds MR W5 @fl0etat 10, COLOLaRLNY!
lrre

chloroformate (0.82 g, 5. e m xture was
t enpet &t uPads wrshed helirs theﬁpéhoméw defihgxovéomaAmkeins. sdhateql vent

was di sti d d re Lessur and 5 m_net hanol was then added
to the retglklgueégzalng%ﬁegaésd u;%%qlgr ef” quurfdc?rr FHRRS DHSSEPLRr sEPHI iR t he
sol vent o&bsmdderwa5'ﬂﬁﬂugmmiﬁiedsuyeﬂjhha 5e%i SUBUNMRSCHARA O SSMHY e-i N

di chl or onet hane and hed with an_ aqueous saturated sodi um
hydrogengg?ﬁgﬂﬁté gBﬁﬁfl%ﬁ?t'Eﬁtergarylﬁg VEl® rmisyivesituipg ufi s ielled wét

sol vent wagodli she | therk fafel p@@@ﬁcﬁeﬂﬂﬁﬁdrﬁﬁﬁéé&rﬁkeégﬂiereﬁh WAk
dlssé{ved in ethanol, fumaric acid (128 ng, nmol ) was 20 t%en agﬁed
ther etd, YRV Hgsa%‘ﬁ?# ofn ol uhvéﬁocfﬂ@erl§o|a\¢éﬁret«h@noldu ad meextedf fundader

reduced pEé§§H£efo§ngnéhﬁo&fYStfﬂé;fEéE%HgﬁdsoEMtfgg'Qgsdkghce Qagg to
the resi due were separated
dryness to thereby obtaln 50 mg of brown amorphous solid (3,4-

dichlorophenyl)phenylpyrrolidin-3-ylamine dihydrochloride.
*H~NMR (DMSO-ds) & ppm:

20 1.50-1.68(1H,m), 2.10—2.29(1H,ﬁ), 2.74-2.90(1H,m), 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,
J=9.0Hz}, 6.87(1H,d,J=2.9Hz), 7.13-7.19(2H,mJ, 7.29-7.44(2H,m),
7.45-7.54(2H,m), 9.03(2H,brs).

Example 2 _

25 Synthesis of (S) - (3,4-dichlorophenyl)phenylpyrrolidin-3-ylamine *

dihydrochloride
3(8)—[(3,4—dichlorophenyl)phenylamino]pyrrolidinewl—

carboxylic acid tert-butyl ester (0.13 g) was dissolved in 1 N

hydrochloric acid-ethanol and heated under reflux for one hour.

30 The reaction solution was concentrated to dryness- to thereby
obtain 0.11 g of brown amorphous solid 3(8)-(3, 4~
dichlorophenyl)phenylpyrrolidin-3-ylamine hydrochloride.

'H-NMR (DMSO-dg) & ppm: |
1.50-1.68(1K,m), 2.10-2.29(1H,m), 2.75-2.90(1H,m), 3.02~




filtration and dried, giving 0.24 g of |ight brown powdery (3-

fl uorophenyl)-(S)-pyrrolidin-3-yl-(4-trifluoronethyl phenyl)am ne 25
di fumarate. Melting point 144.0-146. 2C..1jganpl e 4 Synthesis of
(3-chl oro-4-fl uorophenyl) - (4- et hanesul f onyl phenyl ) -

(S)-pyrrol 5dbg (S yhpm ne hydrochlgnidess30iH,m), 4.60-4.80(1H,m),
3(S)-[(3-chl oro-4-fl uorophenyl )-é4- nmet hanesul fonél ghenyl %am no |

pyrrol i di né-38 ¢ 5 bdskyI=% g d= eViiz) hu 487 Bl 8y IT8: 382ly, 8- B21hdi)(2Ha®) -
added to 4 r ri,c -~agkde et at I d by stirring at room
t enper at urg'\%%?’g%@}ﬁéﬂdr’ 7Tg1% ?'e%‘gﬁlHd?fﬁéo?t]?? E)énl_?'v\k}alﬁsyygoncent rated to :
dryness ungleemp1d93 reduced pressure to thereby obtain 0.35 g of white
powdery ( 3- , - . o N

chl or 0-%4- f PuBEREFERY| ) - (4-9fet hanes UBFERYPERRIGANL) C45) pRYFEPHAR33Y9T A ne

hydr ochl or ! Spom 68(1H m, 2.19-2.29(1H m),
ZYSE?E.QZE{i#ﬁ%?&%.OS H,?)e?@%. 10-3%6‘%5“%?%% 3.(57-?68(1H,rr), (anm

4.70-4.85(1H m, 6.6 6. 7h(Zdishlorodethargy(selwyioy. 5§ 7mby( panfpining
7.65-7.69 9. 10-9, 45( 2H | i,s of
(3-chlor of E%W’%’F%W MR }?jprg:?_dﬁﬁ?g?_%l&ﬂboph%ﬂyﬂgﬁlﬁ °

yl oxy) but yt 11 £ Slordmidtlyilghengt yamiriae (0i.#8nmeg,at €.To ambd) uewss sealkddedonl| 4
m ) containing 3(S)-][4- .
(pyri dith- 2chlexgs Bty | B HATHFAERI dPn821 FarbSx i daci dTh%r PE¥BHS 1 V&St er

0.2 g, O. sy e r 2238 <0 18dBt, r&fBx
gn"ml )gvvereggg%g%at#%?@-%%ﬁ%ﬁ%gpﬁ?ﬁei$e%%ﬁ Sigﬁlgborategp( 12 ngl,: 0. 05

mrol ), trEetdd benmd . d€heaxsviend) dipafi sidilded( eff ngnder gueduaes) Praseire,
sodium tert-butoxid 1 roref a
it ogen: atHGSphLE aP eI sy Shel RasedOh ' LM i) pbteq MR
wat er was adfibglkt dotrthe3 r éaatrson shfter odistird ingxt thet isodvent h ofifhygnder

acetate was conducted. The extract was .dried over nesi um.s e d
concentY at BEHrRIEr r@iﬁ?@é’&e’pre@é%re,rea?&g{ufehe ¥3%i due s Sﬁgg{ﬂ?&lfi Zig] by

silica gel 3eoh1FomiN-0 At 880 apfsHad- hexaine an ekfyboasetaimratadd: dgdiuvfhe
solvent 25 was distilled off fromthe purified,product under ,reduc&date

pressure. THErPERNGAIOORASCIPREHIAIY | PIESE AFYEREnP B0 MAGTeUm SU

the solvent was distilled off under reduced pressure. The residue
. was dissolved in ethanol, fumaric acid (128 mg, 1.1 mmol) was
20 then added thereto, giving a uniform solution. 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 powdgry (3~
fluorophenyl)—(S)—pyrrolidin43—yl—(4—trifluoromethylphenyl)amine
25 difumarate.
Melting point 144.0-146.2°C.
Example 4
synthesis of (3-chloro-4-fluorophenyl)-{4-methanesulfonylphenyl)-
(8) ~pyrrolidin-3-ylamine hydrochloride
30 3(S8)-[(3-chloro—~4-fluorophenyl) - (4~
methanesulfonylphenyl)amino]pyrrolidine-1-carboxylic acid tert-
butyl ester (0.42 g, 0.9 mmol) was added to 4 N hydrochloric
acid/ethyl acetate, followed by stirring at room témperature for

one hour. The reaction solution was concentrated to dryness under




and trifluoroacetic acid (0.06 m, 0.8 mml) was added thereto, followed
by stirring at roomtenperature for 3 hours. After concentrating under
reduced pressure, the residue was purified by 30 HPLC. After collecting
objective fractions, the solvent was -diist4 1|1 ed off under reduced pressure,
and 10% aqueous potassium carbonate solution was added to the residue,

fol | owed tx;edu@etir aoeisenrei th dhehtloy oomtdianed. 3Fhey ext r ahitavasowdd8d Qver

magnesi um f at d concen d under duced pressure and an -120-
et hanol ﬁPFSngcg ’tl%lf‘?ﬁh‘?&y%ngfl%e%‘@flﬁs’(l fanyiphepyd ) 3 4@k igolidénr esi due

(et hanol %olngmgﬂé heathenebygobtain a uniform solution. After
concentrati on under Teduced pressure, water (3 mnl) was added to the

resi due, flﬁJrIHMR\EWSﬁ)y-dfs}é@pm-dryl ng to 5 thereby obtain 19 ng of white solid

3-chl gro- 4 | vo

Epyrl dign yltsoy(y%%qﬁ,) pyrro 9% r‘i"% Lyl gn?%ezd?%%fméte 3.08(3H, s),
1H NVR( DIVBOldSBSZ)@('QH 1n)45 1 55572445193 1%, £5; 1. 8(@Hmr)4 ss@HmeBS(lH 6o
2.05-2.15 1H%};I 05&1 Sﬂ; 25(2Ht J=6. 5Hz) , Hm,
6. 55( 4H, sP 15 6‘“)7r7(|14 1) 16, §-68g¢ 164 f§H, 18,9 7. @@I?—lé@ 3H,m)
7. 03(1H, dd, d53b6tZ4 59561 5h2) . 7. 22(1H, dd, J=9Hz, J=9Hz), 7.65- 7.7(1H N,

8.1-8.15(I'H m. Exarrple 6 Synthesis of
(3-chl oroEKamPl@)rﬁ)phenyl ) - (3-net hyl sul fanyl propyl) 15

((:g)nt al ni ng&gt@ 333[%" amcﬂleo:}gdzo?mg jbgﬁog%l Ci%?ﬁﬁ?%ygg g?ngpﬁr(]éjalpﬁéxyl ic

aci d tert ylbxy)butgsltler(SE Gpﬁﬂrcg,ldin%ﬁpbémlmdiﬁuﬁiatayét hi opr opi on| c
al dehyde (0.6 g, 5.7 mmlc% was stirred, at roomtenperature over ht. 20
Sodi um tri acet oxy BGr oflydridEnEo0. 8f°é)ut33or8 rifol FLlha<ondadning t3n(§3 Xt ur e,

fol I oned lp% §icﬂirr[JZlgzl@B<y§Q@E@ﬂa@ﬂﬁ@'}ﬁ&f‘f&lf&heﬂi BOHESxy1 il C*Hc%orf%h}g”e was
added to the reaction solution, and t reacti on sol uti on was washe

wat er and H’ﬁthu%G@rsatmé’t edds sodi @m Hldgengad boﬂabéoﬁm%rtqldnxoahd
dri ed pveE; JRAIEH AM2 ﬁylgf atg. Thg_gol vent yas Wdistild doff g
and the ]d rocﬁForl C

reduced pressure, resi due was then ai ssolved in N hy
aci d- et hemoylghtGpilineand hezttedflindesbamfteux f(an oneghouro.Bhe mfmeapfi on

ol vt o S, IR LER. A unBes, L LR ot O o £,00 ) vehlow
propyl ) - (Spdipy ricddidibatdzydani 10 hydr dcl2l @iod$. and heated under reflux
under a nitrogen atmosphere for 12 hours. After cooling to room
20 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 colum
chromatography (n-hexzane : ethyl acetate = 3 : 1). The solvent
25 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
30 HPLC. After collecting objective fractions, the solvént 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




1H NWVR (DMBSO-d6) 6 ppm 1.52-1.70(2H, m, 1.80-2.18(including

5H, n{ 2. 07ppm(s)]), 2.40- 2.51(2H, M, 2.84-3.49(6H m, 4.29-4.49(1H nm,
6.85-6.95(1H M, 7.05-7.35(2H nm, 9.30-9479(2H m. -121- Exanple 7
Synt hesi s of (3-chloro-4-fluorophenyl) pyridin-3-yl-(S)-

pyrrolidi ’Et%.éﬂc%;m %@hgdﬂ}?lt hangsuhingatenieia diell aBoaeLianeg, 80! 4HdeRn #ol00
m) containing 3(9S)- :
[ (3-chl or ceke f Inssridpkenyeimnaldi so3uypiami ndigy theredi nesktaigar Boxyihifomxi d

tert-butyl ester (16.0.9, 41 mmo s added_ trifluoroacetic aci 20 ),
ol | oved BPIHIR ng ARCHroGHICRBRbRT Hehy BOT6F 5EHOTPY. DRy R hasS
di stilledqoff yaderadaedueed PRESSWWRAuaNd B8T RAKRDUBYS af ti et dry Ol Uracl0
hydr ogencar bonat e sol uti on was added to the residue to nake the residue

al kal | Be, ﬁftﬂﬁ%@bﬁﬁiéxﬂﬁa@gi@ﬁh white cﬁqiﬁﬂoﬂén@b%@ﬁ%f4-fﬂh@r@?b%ﬂ)v%€s- |
e e i e i e i S

chr omat ographymrlbvgol-&d)| osm@aeet hane : nethanol = 10 : 1). The sol vent was
distilled_ off fr the purified product unde ed pressure.. TQg.a

et hanol sdl-f3dn 52‘%%1&{“?11' ng' %#‘21 'rségﬁdﬁg' wgsgé%déﬁg#gt“ﬂan@sﬁr%r gn}%(ﬁ'&&qd

(9.2 9), angihesgahuens, was sbhen, €] $t6)4med ,of i, gnges (1H,edyced. B3 eEEH)E.
The residue was recrysta1 i zed fromethanol to 20 thereby obtain 16.9 of
whi t elpowderd/ (18 ehPsB oSH2)l uor ophengl $—6.2 (1H,m), 6.9-7.0(1H,m},

pyri di n- 3yl - RYr Faki di A- m ne di | £Qnat e~ ting poigat
194. 0- 195.708.3((%é8§6%p%%%’d2_6g%2énpl e Zptf%@'gﬁﬂsaf]%\%%'?ngt € bel ow™ Tabl es
can be prénar@d,mh,t Belséquid (Bmers as in the above 25 Exanples, using

correspondjn tarting conpounds. In the foll ow ng Tabl es, conpounds wth
t he physi ag“é’i@pgrties, such as crystalline form mp., (nelting point),

salt, "H taRgi M5 {FragS-cBPeEt+4HhluciebReny Dt (Bahettiyialill JanyX2pyIabl e
39 R4lIE:1 (S)Bgy?rélghiggaj}fgmine 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-nmol) was stirred at room temperature over night.
20 Sodium triacetoxy borchydride (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
25 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—
30 methylsulfanyl propyl)-(S)-pyrrolidin~3~ylamine hydrochloride.
*H~NMR (DMSO-dg) 8 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), 9.30-5.79(2H,m}.




RLoHNHEx No. RLR2 R3 R& R5 Mp.(C) Salt 8 -H-H-C -H-H 173.7-175.0
Fumarate 9 -Cl -Cl -H-H -H 160.3-162.6 Fumarate 10 -H-C -H -H -H
144.2-146.7 Fumarate it 5 Table 40 R H RRREHH ~1 RR NH RLH N-H
Ex No. RL R2 R3 R4 R5 NMR Salt 11 -H=tp1Cl -C -H 1 H NVR (DVBO d6) 6ppm
2 Hydro 1.50-1.68 (1 H n), 2.10-2.29 (1 H m), 2.74-2.90 (1 H m,
chloride ®kH@1 22 (2H, m, 3.51-3.66 (1H, m), 4.61-4.79 (1 H m, 6.58 (1

H dd, J=2,9Hz and 9.0Hz), 6.87 (1 H d, J12.9Hz), 7.13-7.19 (2H, n),
7.29-7. 44(2MEARB157. 450% 54 (Irghlgro-42flypraphegyl) O - pyaiddoNBRY L DMBCI6)

6ppm Funar. : -4, : 1 1H , 2.69-2.82 (1 H, ,

2'.082-3915 F?;zﬁo%d,ﬁs?;’4§?a§‘.(%loeH ?iﬁ%@é%@?ﬁg?% (1HTT)n'), 6.44(2H,( s), 257

(1 H dd, J=2.9Hz ahd & gitd)lorém8thdrie Holttiod=218MmL) Lohtaindg (2H6)-1),
43-7. 54 Table 41 RA. RO R3 R5 R10 R8

Ro TN R A CREMIREHE B RgEne o R - oy R Rep IRITRO LRI P, (O) Sl 1
13 -H -H darbbxyllicHadld Feedd-plc}D5 41326 A tumayat 81 1ol Hs RaddgH -H
-H-d -G -H.178.7-180.1 Fumarate
trifluorcacetic acid (20 ml), followed by stirring at room
temperature for 3 hours. The solvent was distilled off under
reduced pressure, and an agueous saturated E sodium
10 hydrogencarbonate solution was added to the residue to make the
residue alkaline, followed by extraction with dichloromethane.
The extract was dried over magnesium sulfate, the solvent was
distiiled off under reduced pressure, and the residue was
purified by basic silica .gel column chromatography
'15_ (dichloromethane : methanol = 10 : 1). The solvent was distilled
off from the purified product under reducéd pressure. To an
ethanol solution containing the residue was added methanesulfonic
acid (9.2 g}, and the solvent was then distilled off under
reduced pressure. The residue was recrystalized from ethanollto
20 thereby obtain 16.9 g of white powdery (3-chloro-4-fluorophenyl)
pyridin-3-yl-(8)-pyrrolidin-3-ylamine dimethanesulfonate.
Melting point 194.0-185.0°C.
The compounds of Example 8 to 1180 shown in the below
Tables can be prepared in the same manners as in the above
25 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.




15 -H-H-H-H-F-H-H-O -d -H 156.6-158.7 Fumarate 16 -H -F -H -H -H
-H-d -C -H-H 156.4-158.5 Fumarate 5 -124- Table 42 R4 :4: 7 RL H" N
Ex No. RL R2 R3 R4 RS MP. (C) Salt 17 -H-H-d -H -H 152.0-153.0 Funarate
18 -H -C -O -H -H 144.0-147.9 Funal&Ze 19 -H -H -SCH3 -H -H 152.9-155.5
Fumarate 20 -H -H -F -H -H 143.0-145.0 Fumarate 21 -Cl -H -H -H -H
138.1-141. 8 Funmarat @229 3% _H -CH3 -H -H 141.7-143-8 Fumarate 23 -Cl -Cl
-H -H -H 130.2-132. 2 Fumarate; 24 -H -H -OCF3 -H 41 131.2-133.6 Funarate
25 -H -Cl -H-H"-H 146.6-149. 1l Fymarate 26 -H -H -CF3 -H -H 120.3-124.6
Fumarate B RS OCH3 —h .5-139.2 Fumarate 28 -H-H-N® -H -H
. . -H-H-H 135.3-140. 7 Fumarate 30 -H -H
- CORCH3 - Hra A NA7 ~O0 Fumgrate 31 -H-Cl -H-Cl -H 164. 8-166. 8
Funarate 32 - 4 -H-H{56-158 Fumarate 33 -H -H -SO2CH3 -H -H
184.5-185.8 (dec.) F ate 34 -H-F -F -H -H 137.5-138.5 Fumarate 35 -H
-H-CN-H-H 146. 7-149.6 Fumarate 36 -H -Cl -OCH3 -H -H 142- 144 Fumarat e
37 -H-H-H-F -H 144.2\45.2 Fumarate 38 -H-F -Cd -H -H 155. 4-158. 4
Furarate 39 -H-O -o2Hs -H.-H 135 0-137Z 2 Fumarate 40 -H -C -0OC3H7 -H
-H 129B6Ne32 R REvedi3atRd RS - 1Mp.(table 43t RA RR RS H/ H H

8 H H O H H 17371750 Fumarate

9 C ¢ H H -H 16031628 Fumarte

10 H €l H H -H 14421467  Fumarsie

5 ‘ Table 40
R4 H
R3 R5 H ~_-
R2 N H
R1 f H
AN
H
B No. Ri R2Z R3 R4 R5 NMR . Salt
11 -H -H G -CI H 1H-NMR (DMSO-d6) dppm 2 Hydro
1.60-.68 (1H, m), 2.10-2.29 (1H, m), 274290 (1H, m),  chloride

3.02-322 (2H, m), 3.51-3.66 (1H, m), 4.61-4.79 (1H, m),
6.58 (1H, dd, J=2.9Hz and 8.0Hz), 8.87 (1H, d, J=2.9Hz),
7.137.19 (2H, m), 7.20-7.44(2H, m), 7.45-7.54 (2H, m),

12 H H £ € -H 1HNMR (DMSO-dE)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),
8.44(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)




R NRFTH O HEx No. RL R RB3 R4 R5 NWR Salt 41 -H-C -C -H-H1 HNW
(DVBO-d6) 5ppm Hydrochloride 1.50-1.68 (1 H nm, 2.10-2.29 (1 H m,
2.75-2.90 (1 H m, 3.02-3.23 (2H, m, 3.51-3.65 (1 H m, 4.6014.80 (1 H,
m, 6.58 (1 H dd, J=2.9Hz and MHz),.,6.87 (1 H d, J=2.9Hz), 7.12-7.19
(2H, m, 7.29-7.44 (2H, m, 7.45-7. (2H, m, 9.05 (2H, brs) . .. . . 42
-H-H-NH2 -H -H 1H NWR (DMSQd6) Sppm 2 Hydro 1.52-1.69 (1H, m, 2.09-2.24
(1H, m, 2.71-2.86 chloride (1 H nm, 3.00-3.21 (2H, m, 3.48-3.62 (1 H,
m, 4.52-4.75 (1 H m, 6.828e9Q1(2H, n), 6.98-7.08 (2H, m, 7.14-7.23
(H, m, 7.24-7.32 (2H, m, 7.35.7.44 (2H, m, 9.30-10.9 (5H, n')43-H
-1-1 -N(CH3) 2 - “H - H 1H NMR (DVBO d6) Spapmz Hydro 1.50-1.70 (1 H m,

2.09-2.27 (1 H,_in), 2 6p-2.87 chl H m, 2.92-3.24 (8H mwith
sat 63.01), 4.60 4. F . ' J=8.6Hz), 6.90-7.20 (3H ),
7.22-7.70 (4H, ), 9.1p-9. H-C -F-H-H1 HNWR (DVSO d6)

Sppm Fumarate 1. 50g4 , . 2O (1 H m, 2.72-2.86 (1H, m,
2.96-3.13 (2H, m, 3.43-8 57(1 m, 4.52-4.69 (1 H m, 6.45 (2H, s),
6.77,.86 (1 H m), 6.97%(2H, =8.2Hz),7.05 (1 H, dd, J=2.8Hz and
6.4Hz), 7.09-7.17 (1 H m, 7. .41 (3H, m 45 -H-H-CQ2H -H -H 1 H NWR
(DVBO- d6) Sppm Hydr ochl ori de 0-1.70 (1 H m, 2.14-2.30 (1 H m,

2.70-2.90 (1 H, M, 2.99-3.22 (2HH ), 3.51-3.70 (1L H, n), 4.69-4.89 (1 H,
N, -6-54-6-64 Qu7.29 (2H ) 7 387 48 (1 H_n), 7.49-7.59

(2H_tcNo- 7 B P2783( By Rhy R6qRE4RELRR, &I0 1oMpf* 11 peak) 46 -H -CH3 -F - H
“H 1 HMWR (Dvsdhe) Sghnriturhr dieF 1:16- H 7 (15541564, Pumade2 (1 H, rr) 2,20
(3H, s)i4 2. 742. &1 (F HHmHY $H 048, TI( W, -Hy), §65-180.6 ( Ewpersy, 4.5-4.7 (1H,
M, 6.4%5 (2HH s)H &1 646. & (2H, H);Cl Cl H = 1566-1587  Fumarate

6 H F H H H H C € -H -H 15641585 Fumarate




6.8-6.9 (2H, m, 6.9-7.0 (1 H mM, 7.0-7.3 (3H, mM 47 -H -F -F -OCH3 -H 1
H NVR (DMSO- d6) Sppm Funar at e 5-1.7 ( m, 2.0-2.2 (1H m, 2.7-2.9
(1 H m, 3.0-3.2 ( 7 ( 3.77 (3H, s), 4.6-4.8 (1 H,
m, 6.2-6.4 (2H - d J =7.6 H), 7.15 (1 H,
dd, J = 7.3 -126 10 1 O ismkm(~ mmmm
mmmmmm ommmmmmEMmMmmmmmm
mm E E E L EmEm EmEm mEO E E LL LL
LL LL LL N LL LL LL LLLL . . . W V. N
NN. V. . (6 00V NML6 (61 O Qg 4
1, 4 W LO r Mmca) co (OD d "~r T. T
TTTrrrr 111101(011111N11
0O1lr!'- 011 r MLVV(ONVN (Ot T CO
V COCO7 coc rr T-rr 022222222
222 22 2 2 X 2 U 22522SSSUUUZ22 2 L1.
111111 11 meUU22 mmLLUV=_ _
=U1ll1IL U LL LL Q LLSLL AL L ,. 1 X222 LL LL LL LL LL LLU 2 S
Uuz222 S W22 ~tY11...\zII.. .~y 2222x222x22222222
2= 222 Hy LLr t 1 LY xxUy 3:xS22xxxSxxsxx3: 1 1 1 = x X X X X x 24T
Sxx2=xU ce) i USU ULLLL SULLL. Uco LL LL LL LL x 2 LL ULL
U UsNe[RLILREI  R3 R4 RE  Mp.(C) Sait

i7 H  H -Ci +H -H 152.0-153.0 Fumarate

i -H -l Cl H -H 144.0-147.9 Fumarate

19 H H  -8SCH; H -H 152.9-155.5 Fumarate

20 H H -F H -H  143.0-145.0 Fumarate

21 I H -H H -H 13811418 Fumarate

99 H H CH; H H 141714338 Fumarate

23 G <l H -H -H  130.2-1322 Fumarate

94 -H -H OCF; H -H 131.2-1338 Fumarate

95 -H -Cl -H -H -H 146.6-148.1 Fumarate

96 -H H -CF3 H -H 120.31246 Fumarate

97 -H -H -OCH; H -H  137.5-1392 Fumarate

28 -H H -NO, H -H  153.0-1355 * Fumaraie

29 H -OCH; -H H -H 13531407 Fumarate

30 H H COCH; -H H  147.5-149.0 Fumarate

31 -H -H €l -H 164.8-168.8 Fumarate

32 H H -Br H -H 156-1568 Fumarate

33 H -H SO.LCH; H H  184.5-1858 (dec.) Fumarate

34 H -F -F -H -H 13751385 Fumarate

3B H H -CN -H H  146.7-14986 Fumarate

B -H L -OCH; H H 142-144 Fumarate

37 -H -H -H F -H  1442-1452 Fumarate

3’ H -F Cl H -H  1554-1584 Fumarate

38 H -C OCH; -H -H 13501372 Fumarate

40 H G OCH; -H -H 12061324 Fumarate




2 2222222222220U2U222U22LL.222222 222222222222
2222 OZCOOOTNGCOIt LO(DhWOOr NMt LO(DniIbD XV VLO
LOLnh LOLOLOLOLD LOLO CO (D co (fl (D(O(Dco (D (DWI -127- 22 2 2
2
3

2222222222/ 2 cawcoIEEmmoommmmomommmLLZB
:3n7n:::::LLLLCVLLLLL15LLLLLLLLLLLLLLLLLLLLLL uo
CO OCOIn 0O cr n COd- OOLOOEF%\_( " ¢cV<YCOOr N 47 1L) CO
N (Or Vr (Or 1111f1TMM7 O CO
(Otf) CO (D COto COCOTO" GTrr
rr.r Trorr 2S2x2x11 11111
111 mm o ] LL LL LL LL LL LL LL
LL LL LL LL S 1 //~Z ( mmmx m
2111. \\/1 E~ ‘ 922 LLI LL111I
I 11111111 X X xxxLL1' 1~xXxX
X X X X X X X X X
ExNo. R1 RZ R3 R4 R NMR Salt
41 H < H H  1H-NMR (DMSO-dB) Sppm Hydrochloride
1.50-1.68 (1H, m), 2.10-2.29 (1H, m), 2.752.90
(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), .87 (1H, d, J=2.9Hz), 7.12-7.19 (2H, m),
729—744(2H m) 745754(2H m), 9.05 (2H,
42 -H -H -NH; H -H 1H-NMR (DMSO-dB) dppm 2 Hydro

1.521.69 (1H, m), 2.09-2.24 (1H, m), 274286  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  NCH) H H  1H-NMR (DMSO-d8) Spprm 2 Hydro
1.50-1.70 (1H, m), 2.09-2.27 (1H, m), 269287  chloride
(1H, m), 2.92-3.24 (8H, m with s at 53.01), 4.60-
477 (1H, m), 6.83 (2H, d, J=8.6Hz), 6.90-7.20
(3H, m), 7.22-7.70 (4H, m), 9.12-9.60 (2H, m)

44 H O F -H H  1H-NMR (DMSO-d6) Sppm Fumarate
1.50-1.68 (1H, m), 2.05-2.20 (1H, m), 2.72-2.85
{TH, m), 2.96-3.13 (2H, m), 3.43-3.57 (1H, m),
4.52-4.86 (15, m), 845 (2H, s), 6.77-6.85 (1H,
my), 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 - M -H  1H-NMR (DMSO-d6) Sppm Hydrochloride
1.80-1.70 (1H, m), 2.14-2.30 (1H, m), 2.70-2.90
(1H, m), 2.98-3.22 (2H, m), 3.51-3.70 (1H, m),
469-4.89 (1H, m), 8.54-6.64 (2H, m), 7.19-7.29
(2H, m), 7.38-7.48 (1H, m), 7.48-7.59 (2H, m),
7.68-7.79 (2H, m), 9.34(2H,brs), 12.32 (1H, brs)
46 -H LH; F -H -H  1H-NMR (DMSO-d6) Sppm : Fumarate
1.5-1.7 (1H, m), 2.0-2.2 (1H, m), 2,20 (3H, s),
2.7-28 (1H, m), 3.0-32 (2H, m), 3.5-3.6 (1H, m),
4.54.7 (1H, m), .44 (2H, s), 6.6-6.8 (2H, m),
6.86.9 (2H, m), 6.9-7.0 (1H, m), 7.0-7.3 (3H, m)

47 H -F -+ -OCH; -H 1H-NMR (DMSO-~6) Sppm Fumarate
1.5-1.7 (1H, m), 2.0-2.2 (1H, m), 2.7-2.8 (1H, m),
3.0-3.2 (2H, m), 3.5-3.7 (1H, m), 3.77 (3H, s),
4.6-4.8 (1H, m), 6.2-6.4 (2H, m), 6.47 (2H, ),
7.00(2H,d, J=7.6 Hz), 7.15 (1H, dd, J = 7.3 Hz,
J=7.3 Hz), 7.3-7.5 (2H, m)
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141-142 Fumarate s 110 -H -H -H #4339 148- 150 Fumarate Il -H-C -F -H
-H 144-146 (dec.) Fumarate S 112 -H-H-F -d -H 168-170 Funarate 113 -H
-H-H-H-H 133-135 Fumarate 1ll#able-bl-F -H -H 131.6-133.3 Fumarate 115
+-H-H-F -H-H 133. 2-135.6 Fungsgate 116 -H-H-H-H-H S 158-160 ,

Hydr ochl ori de -134- R3 RS
: _R86
R2 N
RS

N

\

H
Ex.No.R1 R2 R3 R4 R5 R6 M.p.(°C) Sait
108 -H -CI -F -H -H 126-129
09 -H -H -H -H -H 141-142 Fumarate -

148-150 Fumarate

M0 -H -H -H -H -H
144-1486 (dec.) Fumarate

i1 -H Cl -F -H -H

M2 H -H F Cl -H

168170 - Fumarate
M3 -H -H -H -H -H 133-135 Fumarate
114 -H -H -F -H -H 131.68-133.3 Fumarate
15 H H -F -H -H 133.2-1366 Fumarate
116 -H -H -H -H -H 158-180 Hydrochloride
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183 -H Cl -F -H -H -H 0. -H -H 143-1456 2 Hydro
CH, - /S
/Q/ chioride

-H -H 145-146 2 Hydro

2N
/@’/ chloride
F

-H -H 113116 2 Hydro

/'iIF chloride
F

-H -H 128130 2 Hydro

196 +H Cl -<F -H -H -H
/9 chioride

194 -H €l -F -H -H -H

195 -H -Cl -F -H -H -H

07 cH,
197 -H ¢l -F -H -H -H H -H 116-120 2 Hydro
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198 «H -H -F -H -H -H O -H -H 132-135 2 Hydro
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Cye, s
N
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(\N/U\CHs chioride
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215 -H Gl -F -H -H « . -4H -H -H 181-183 4 Hydro
N/\N chloride
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Ex. No. R1 R2 R3 R4 R5 R6 R7 R8 R9 M.p.(°C) Salt
237 -H CL -F -H H -H -H -H -H  194.0-195.0 2Methanesulfonats
238 H Cl -F -H -H -H -CgHs -H -H 158-161 2 Hydrochloride
239 -H £l -F -H -H -H -F -H -H 75-80 2 Hydrochloride
240 .H -Ct -F -H -H -H -F -H -H 121-123. Fumarate
241 H ¢t Cl -H -H -H -CN -H -H 150-155 2 Hydrochloride
242 -H Cl CIl -H -H -H -H -H -H 108-110 Hydrochloride
243 “H -H -F -H -H -H -H -H -H 232-234 2 Hydrochloride
244 -4 ¢t -F -H -H -H -CI -H -H 136-137 Fumarate
245 .H €l -F -H -H -H -H 4-PYRIDYL -H 200-205 3 Hydrochloride
Table 70
R4
R3 RS R6 N R7
l =
=
R2 N RS
- RY
T
N
N\
H
Ex.No. R1 R2 R3 R4 R5 R6 R7 RS RS M.p.(°C) Salt
246 H Cct F -H H -H -H ~ -H  252-257 4 Hydro
h(? chloride
N-ch,
247 -H -H -F CI -H -H .CH, -H -H 223-225 3 Hydro
I/\I\I chioride
/N\)
248 H -H -F CI -H -H -H -H 155-157 2 Hydro
- o chioride
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8.3Hz), 7.74 (2H, 4,

1.5Hz).

R5
(1H, m), 2.08-2,19 (1H, m), 2.87-3.00 (3H, m), 3.24-3.31 (1H, m), 4.40-4.48

R4
R

Table 76
8.3Hz), 8.12 (1H, d, J=2.6Hz), 8.43 (1H, d, J

(1H, m), 6.95-7.05 (1H, m), 7.16-7.24 (3H, m), 7.61 (2H, d, J

J

-H 1H-NWIR (CDCI3) 6ppm
 1.67-1.81

R3.
R2
R9 NMR
H H -H
SN

Ri R2Z R3 R4 R5 R6 R7 R8
-Cl -F -H

-H

Ex. No.
272
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co ENN= . 0( OOEMN!Zr v ~E:rairwO --E10r a-ao= (ON..~ 0- _
(-&Vv HANObcoa*r cO baOr ciNOEON g2co' r mg" r Q .rte 0) r
Onn-(0r CNC m--"ink=0 ntrn Ea~~.r... (OrG oNSrCGC r n NNS-,a F
Zrrvwvw~rr9~rrv-a2uUs &/U2sS } ~22M~2=21 tr) 22LL
IL Ci UUU 222Zmegg,fONNN-150 69 Table R4 3/ RS - R6\ R7

R4

R7
R3 RS
R6 l NN
=
R2 N R8
-z R®
Ri i
N
\
H

ExNo. R1 RZ R3 R4 RS R6 R7 RB RO Mp.(°C) Salt
273 -H €  H H -H H -H H 229231 2Hydro

chioride
5 Table 78
R4 R7
R3 R& R& | NN
R2 N = RS
= RO
R1 A
:N
: N
H
ExNo. R1 RZ R3 R4 R5 R6 R7 R8 R9 NMR Salt

274 H -H H H -H H H H H 1HNMR (DMSO-6)oppm1.52-1.71 (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)

2 H O F H H H H -H -H 1HNMR(DMSO-d6)Sppm 2 Hydro
1.56-1.76 (1H, m), 2.202.38 (1H, m), 2.89-3.02  chioride
{(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=2.6Hz and 6.8Hz), 8.33 (2H, d, J=7.0H2),
9.44-9.80 (2H, m)

26 H O F H H H LCHy H -H HNMR({DMSO-d6)Sppm 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), 4.8-5.1 (1H, m), 64-7.0(2H, m), 74-7.5
(1H, m), 7.68 (1H, dd, J=9.0Hz, J = 8.0 Hz),
7.8-7.9 (1H, m), 8.20 (1H, d, J = 5.5 Hz), 9.54
(1H, brs), 8.70 (1H, brs)




232-234 2

245 -H -Cl
RrMA RBRR RENRT R# NI ~RB RO RLON\H Ex. No. I R RB R4 R R6 RY
R8 RO Mp.(CO Salt -H 252-2574 Hydro 246 -H-Cl -F-H-H-H-HON

- chloride i

chl-ori de

10

248 -H -H -F -d —H
a3aaa OO0OWN Y~-o0 _ 3

NH Ex. Noo. RLRZR RBRA RS R RTRB RO Mp.(C) Salt 237
H-H-H 194. 0-195. 0 2Met hanesul fonate 238 -H-C -F -H
1 2 Hydrochloride 239 -H-d -F-H-H-H-F-H-H
[ 40 -H -d ~B58H -H -H -F -H -H 121-123. Funarate
-H-H-CN -H -H 150- 155 2 Hydrochloride 242 -H-Cl -d
108-110 Hydrochloride 243 -H-H-F -H-H-H-H-H-H
oride 244 -HwpghieFoH -H-H-A -H-H 136-137 Funarate
H-H-H-4-PYRIDYL -H 200-205 3 Hydrochloride Table 70

c =t -H N N-CH3 -H -H 223-225 3 Hydro

"CH3 247 -H -H.-F -
RS E°-H -H 155-157 2 Hydro chloride -151- a)

R2

ExNo. R1 RZ R3 R4 R56 R6 Mp.(C)  Sat
277 H H H H H - 124.7-126.7 Fumarate
" s
278 H G F H H - 135.0-136.0 Fumarate
s
219 H F -H H H = 139.0-141.0 Fumarste
s |
Table 80
R4
R3 R5
R6
R2 N
N
N\
H
ExNo, R1 R2 R3 R4 R5 R6 NMR Salt
286 H H + H H TR-NMR (DMSO-d6) 5ppm Hydrochionide
/G) 0.99-1.50 (2H, m), 1.51-2.20 {4H, m), 2.80-3.65
(7H, m), 3.60-3.99 (2H, m), 4.104.81 (1H, m),

7.01-7.99 (4H, m), 9.15-9.90 (2H, m)
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INCD Oc" (CEf..2 M Ca |tll5%Ml\/l\/bo 2 N cO=NII 11 NCD ~N CD
EO N="aN rn EmNEmNCON _a 0 NRN n nmrv N o~ MM co 310 2 poi
.Earn x 1'r cq Mp rr 222=it I!fl LON-T7 ~Nc,4 --d ECD-C8: E ~
:ff~(VBoa3fC3~z—LOC,4thg MK nm ENVN-~ ~ a:a~ EMN M
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,.~1 d1d nO i EN\V//~l No~f-dNEII 2NMII S 070 |27, aa lo QU
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R1

Onllz

H
ExNo. R1 R2 R3 R4 R5 R6 NVR _ Salt
281 H < F H H — TH-NMR (DMSO-d6) oppm 2 Hydro
, /QNH 1.68-1.83 (1H, m), 2.05-2.22 (1H, m), 2.75- chioride
3.20 (3H, m), 3.41-3.59 (1H, m), 4.514.72

(1H, m), 5.80-5.90 (1H, m), 6.57-6.65 (1H, m),
B.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,

L o brs)
282. H € F -H H H 1H-NMR (DMSO-d6) &ppm 2 Hydro
O 1.6-1.8(1H,m),2.12.2 (1H,m), 2.8-3.0(1H,  bromide
/U m), 3.1-3.3 (2H, m), 34-3.6 (1H, m), 4.6-4.7

(1H, m), 6.56 (1H, d, J=9.6 Hz), 6.7-6.8 (1H,
m), .94 (1H,d, J=9.2 Hz), 725 (1H, dd, J =
9.2 Hz, J=9.0Hz), 743 (1H,d, J=96 Hz),
7.58 (1H, s), 8.90 (2H, brs)
283 " -H € F -H H (0} 1H-NMR (DMSO-d8) dppm ' Fumarate
\/@ 1.6-1.8 (1H, m), 2.1-2.2 (1H, m), 2.8-3.0 (1H,
N m), 3.0-3.2 (2H, m), 3.4-3.6 (1H, m), 4.54.7
(1H,m), 5.04 (1H,d, J = 14.5 Hz), 512 (1H, d,
J=145Hz), 648 (2H, s), 649 (1H,d,J=95
Hz),6.66.7 (1H, m), 6.8-6.9 (1H, m), 7.1-7.5
(7H, m), 7.94 (1H, 5)

224 H € F H H O 1H-NMR (DMSO-d6) Sppm 2 Hydro
16-1.8 (1H, m), 2422 (1H, m), 2.8-3.0 (1H,  chloride
Ny m), 3.0-3.2 (2H, m), 3.42 (3H, s), 3.4-3.6 (1H,

: m), 45-4.7 (1H, m), 6.46 (1H, d, J = 9.5 Hz),
6.66.7 (1H, m),8.86.9 (1H, m), 7.22 (1H, dd,
J=91Hz, J=9.1Hz), 7.30 (1H, d, =95
Hz), 7.87 (1H, s); 9.42 (1H, brs), 9.49 (1H, brs)
285 H € F H H ﬁ 1H-NMR (CDCI3) 8ppm : 1.652.0 (2H, m),
E 2.052.26 (1H, m), 2.7-3.05 (3H, m ), 3.1-3.3
: (1H, m), 444.55 ( 1H,m), 6.46.55 (1H, m),
/[Q 6.656.75(1H, m), 8.86 (1H,dd, J=9, SHz),
7.0-7.1 (2H, m), 7.1-7.45 (4H, m), 8.51 (1H,
br).
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2 2 co2222S2 ~222
d) 2LL22LLLL O 2 Q
N -152- Oy1l4P-N (D a) a- a a
X N N 04NN g>m 0 co CD 04
0 00 EEMCC EI,- OO 2
- N NN N Map N - ci )
m~0D =PO co nF c15 A - I | V
: R2.,,.R6

c') xd

N

Q

H

Bx No.

R2

NMR :

Salt

286

287

288

289

290

29

292

R6
|N‘w
A0
—
]
N

b
N—/

TH-NMR (DMSO-dB) opp
1.56-1.76 (1H, m), 2.01-2.17 (2H, m), 2.21-2.35 (1H,
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, 5), 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

1.62-1.81 (1H, m), 1.98-2.15 (2H, m), 2.20-2.37 (1H,
m), 2.84-3.21 (7H, m), 3.57-3.73 (1H, m}, 5.10-56.26
(1H, m), 6.38 (1H, d, J=8.5Hz), 6.90 (1H, dd,
J=6.5Hz, 6.5Hz), 7.11 (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), 8.51 (1H, br).

1H-NMR (DMSO-d6} dppm

1.64-1.85 (1H, m), 1.99-2.25 (3H, m), 2.85-3.28 (7H,
m), 3.47-3.63 (1H, m), 5.02-6.15 (1H, m), 7.08 (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).

TH-NMR (DMSO-d6) Sppm

1.66-1.71 (1H, m), 2.15-2.25 (1H, m), 2.82-2.91 (1H,
m), 3.01-3.14 (2H, m), 3.54-3.62 (1H, m), 4.704.85
{(1H, m), 847 (21, s), 7.09 (1H, dd, J=1.8Hz and
8.5Hz), 7.12-7.16 (1H, m), 7.20-7.26 (1H, m), 7.45
(1H,d, J=54Hz), 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)

1H-NMR (DMSO-d6) Sppm : 1.55-1.8 ( 1H, m), 2.1
235 (1H, m), 2.75-4.5 ( 7TH, 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 ).

1H-NMR (DMSO-d6) Bpprn © 1.45-1.7 (1H, m), 2.1-
23(1H,m), 264.3(7H, m),4.754.95(1H, m),
648 (2H,5), 6.85-6.95 ( 1H, m), 7.1-7.25 (2H, m),
7.25-7.4(1H,m), 751 (1H, dd, J=7.5,7.5Hz),
7.78 (1H,d,J=5.5Hz), 7.858.0(2H,m), 8.10
(1H,d, J=8Hz).

1H-NMR (DMSO-d6) Sppm : 1.4-1.7 (14, m ), 2.0-
23{1H,m),264.65(7H,m ) 4.855.0 (1H, m),
649(2H,s),6.86.8(1H, m), 7.12(1H, dd, J=4.5,
85),745-7.7 (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
chioride

2 Hydro
chloride

2 Hydro
chioride

Fumarate

Fumarate

Fumarate

Fumarate
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Ex No. NMR ' Salt
293 TH-NMR (DMSO-d6) Oppm - 1.66-1.75 (1H, m ), Fumarate
/O 2.15-2.3 (1H,m), 2554.55 (7H, m ), 4.754.9 (1H,
m),648 (2H,s), 6.957.05 ( 1H, m), 7.1-7.25 (1H,
m), 7.38 (1H,d, J=7.5Hz ), 7.45-7.6 (2H, m ), 7.75
(1H, d, J=5.5Hz ), 7.85-8.05 (3H, m ).

294 TH-NMR (DMSO-d6) Sppm 2 Hydro
m /QJ 1.59-1.69 (1H, m), 2.21-249 (1H, m), 2.82-324 (3H,  chloride
m), 3.61-3.75 (1H, m), 4.84-5.02 (1H, m), 7.90 (1H,
d, J=2.0Hz), 792 (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)
295 N 1H-NMR (CDCI3) 8ppr : 1.7-1.9 ( 2H, m ), 2.16
o) N
§\/‘©\ /EJ (1H, ot J=7.5, 7.5Hz), 2.85-3.0 (3H. m ), 3.21
/ ( 1H, dd, J =65, 11.5Hz ), 445 (1H, t, J = 6.5,
B.5Hz), 677 (1H, dd, J = 1, 2Hz ), 686.9( 1H, m),
7.07.4 (2H,m), 7.38 (1H, d, J = 2Hz ), 7.55 ( 1H, d,
J=85Hz), 768 (1H, d, J = 2Hz ), 7.89 ( 1H, dd, J =
15,4.5Hz ), 8,04 ( 1H, d, J = 3Hz ).
26 HG Ng 1H-NMR (CDCI3) 8ppm : 1.75-1.85 ( 1H, m ), 2.05-
N /EJ 24(2H,m), 2.88 (2H, t J=7.5Hz),2.98 ( 1H, dd,
@ R~ J =55, 1.5Hz ), 317 (1H, dd, J =65, 12Hz ), 3.83
(3H,5),4.3545(1H,m), 6.48 (1H,dd, J= 05,
3Hz),6.75-6.85 ( 1H, m), 6.87.05 (2H, m ), 7.11
(1H, d,J =3Hz), 7.3-745 (2H, m ), 7.92 ( 1H, dd, J
=15,45Hz ), 8.03(1H, d, J = 3Hz ).

297 - TH-NMR (DMSO-d6) &ppm: 1.3-1.65( 1H, m), Fumarate
20225(1H,m) 265.65(8H,m), 646 (2H,s),
N 6.54 (2H,d, J=8Hz),6.71 ( 1H, dd, J= 7.5,
P % 7.5Hz), 712 (2H, dd, J=7.5,85Hz), 7.52 ( 1H, dd,

J=4,85Hz),7.59 (1H, dd, J=1, 7.5Hz ), 7.87
(1H, dd, J=7.5,85Hz), 8.09 ( 1H, d, J = 8.5Hz),
8.15-8.25( 1H,m ), 8.93 (1H, dd, J = 1.5, 4Hz).

298 3 N 1H-NMR (DMSQ-d6) Sppm : 1.55-1.75 ( 1H, m ), Fumarate:
! | 2.152.35(1H, m), 26575 (8H,m),6.50 (2H, s ),
= 6.95-7.05 (1H, m), 7.4-7.2 ( 1H, m), 7.3-7.5 ( 3H,
m ) 7.6-8.0(3H,m), 8.0-8.1 (1H, m).
299 s 3 1H-NMR ( DMSO-d6 ) 8ppm : 1.65-1.85 ( 1H,m ),  Hydro
‘ @ /@} 2.15-2.35 ( 1H, m ), 2.853.05 ( 1H, m ), 3.05-33 chioride
(2H, m), 3537 (1H, m), 47-49 ( 1H, m ), 6.9-

7.05(2H, m), 7.38 (2H, d, J=5.5Hz ), 7.55 (2H, d,
J=15Hz),7.76 (2H, d, J=5.5Hz ), 7.91 (2H, d, J =
. 8.5Hz), 928 (1H, br), 9.50 { 1H, br).
300 1H-NMR ( DMSO-d6 ) Sppm © 1.65-1.85 (1H,m), Hydro
(/j@\ m 2.152.35 ( 1H, m ), 2.83.05 ( 1H, m ), 3.05325 chioride
S S (2H, m), 33538 (1H, m), 4.754.9 ( 1H, m ), 6.6-
7.0(2H, m), 7.39 (2H, d, J = 5.5Hz), 7.64 (2H, d, J
=55Hz), 7.70 ( 2H, s ), 7.79 ( 2H, d, J = 8.5Hz ),
9.24 ( 1H, br), 9.43 (1H, br).
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301 H T F H H -cycoteHy 194.9-196.1 (dec)  Hydrochionde
302 H € F H H -CHxcylo-CHy 158.5-161.0 Hydrochloride
Table 85
R4
R3 RS
R6
R2 . f;i/
R1 j
N
AY
H
ExNo. R1 R2 R3 R4 R5 R6 NVMR Saf
303 H LI -F -H -H -=<yloGCgHy TH-NMR (DMSO-d6) ppm Fumarate

0.80-1.08 (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), 3.12-329 (1H, m), 4.06-4.25
(1H, m), 7.00-7.10 S1 H, m), 7.20 (1H, dd,
J=2.6Hz and 6.7Hz), 7.24-7.34 (1H, m),

34 H H F H H <opbCHy  1HNMR ([DMSO-6) dppm Hydrochloride
0.59-1.55 (8H, m), 1.58-2.43 (5H, m), 2.81-4.11
(4H, m), 4.40-5.2 (1H, m), 7.00-8.20 (4H, m),

: 9.25-10.45 (2H, m)

305 H O -F -H -H +CH)SCH,  1H-NMR (DMSO<i6) dppm Hydrochloride
1.52-1.70 (2H, m), 1.80-2.18 (5H, m with s at '
52.07), 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), 9.30-9.78 (2H; m)

.36 H € F -H 4 <ocoCHy  THNMR (DMSO-d6) 5ppm Hydrochloride
< 1.15-1.88 (SH, 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)
37 -H C F -H.-H {CHJNHCH; 1H-NMR (DMSO-d6) 5ppm 3 Hydro
o 15-3.5 (14H, m), 3.7-3.9 (1H, m), 4.1-4.6 chioride
(2H, m), 5-5.75 (1H, brs), 8.87.1 (1H, m), 7.1-
7.3 (2H, m), 8.7-9.7 (2H, m)
308 H O F Ha-H -CHJNCH) TH-NMR (DMSO-d6) 5ﬁpm 3 Hydro
17-2.3(3H,m),270(3H,5),272 (3H,s),  chloride
2.9-3.4 (8H, m), 4.38(1H, m), 6.8-7.0 (1H, m),
7.17.2 (1H. m). 728 (1H, t, J=0.1Hz), 9.5-0.4
(1H, brs), 9.6-9.8 (1H, brs), 10.3-10.6 (1H, brs)
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Salt

309 H Cl

310 H -G

311 H Ol

-H  {CHZ)z0CeHs

1H-NMR (DMSO-dB) dppm ; 1.85-2.1
(1H,m), 2.1-23 (1H, m), 2.95-3.25
(2H,m), 3.25-3.65(2H, m), 3.67 (2H,
t, J=55Hz), 3.854.1(3H,m), 4446
{2H,m),6.87.0(4H, m), 7.1-72 (1H,
m), 7.2-7.35(3H,m), 843 (1H, br),
8.60(1H, br).

TH-NMR (DMSO-dB) Sppm : 1.8-1.95
{3H, m),2.05-2.15( 1H, m ), 2.8-3.95
{11H, m) 4.07 (2H,t, J=6Hz ), 4.35-
445(1H, m), 6.57 (4H,s), 6.8-6.95
(1H,m}, 712 (1H,dd, J=3,6.5Hz),
7.26 (1H,dd, =8, 9Hz), 7.32 ( 1H, dd,
J=45,85Hz), 738 (1H,dd, J= 1.5,
8.5Hz), 8.17 ( 1H, dd, J= 3.5, 3.5Hz),
8.31(1H,d, J=3Hz).

1H-NMR (DMSO~I6) Sppm : 1.45-1.56
(2H, m), 1.65-1.8 (2H, m ), 1.8-1.85
(1H,m),2.052.15( 14, m), 2.6-4.05
(11H,m), 4:25 (2H,t, J=86.8Hz), 4.3-
44(1H,m),855(4H,s),6.77 (1H, d,
J=85Hz)6.86.9(1H,m),6.9-7.0
(1H,m), 7.03(1H, dd, J=3,6.5Hz),

7.22(1H, dd, J=9, OHz), 7.65-7.7 ( 1H,

m), 8.1-8.15( 1H,m).

2 Hydro
chloride

2 Fumarate

2 Fumarate
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A R1
Q
hY
H
ExNo. R1 R2 R3 R4 R5 MS (M+1)
312 H H -OC.Hs H  H 783
313 CH; H H - H H 253
314 -H H CFa 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(CHa), H H 282
319 H CHy  H H H 253
320 OCH; -H H H -H 269
321 H OCH;  -H H -H 269
322 H OCHs -H H H 283
323 H OCFs  -H H H 323
324 H SCHy  -H H H 285
325 H N({CHs); -H H H 282
326 <N H H H M 264
327 -H H -SCH;, H H 285
328 H CF, H H H 307
329 CHs H F H H 271
330 H CF; Cl . H H 341
331 H H -CHs H H 253
332 H -Cl -H <l H 307
333 -H -H -COC4Hs H H 343
334 -H H -CH(CHa), H H 281
335 H H  -OCHs H H 331
336 H H OCqHss H H 339
337 H H CHs H H 267
338 -H H OCHLHs -H -H 345
339 H CF3 F H H 325
340 H CFs H CF; -H 375
341 H H -OCH; H H " 269
342 CH; -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
348 H -COCH; -H H H 281
347  CH; H Cl H H 287

348 -H Cl -Cl H H 307
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Table 88
R4
N R2
/—\: R1
N
H

ExNo. Ri1 R2 R3 R4 RS MS (M+1)
349 -H -F -+ -H -H 275
350 -H -F -H -F -H 275
351 -H H -CF3 -F -H 325
352 -H CF3 -H -F -H 325
353 H CF3 -CH; -H H . 321
354 H -SCF; -H H H 339
355 -H CF; -OCH; -H -H 337
356 -H -CHs N(CHz), CH; -H 310
357 -H -CH(CHs)z -H -H -H 281
358 H- -H -SCHs H H 200
39 H -H NCHs, H H 310
380 -H -OCH(CHy), -H H H 297
361 -H -F -H LI H 291
362  -H CHs H CH; H
363 -H -+ -CH; -H -H 271
364 H -F -Ci -H -H 29
365 -H -CgHs -H -H -H 315
366 H -F H H -H 257
367 -H -Ct -CHs -H -H 287
368 -H + -F £ -H 203
369 -H + -H H -CH; 271
370 -F -+ -H CHs -H 271
371 -H + OCH, +H -H 287
372 -H CHa -Cl -H -H 287
373 -H -H CsHy -H -H 261
374 OCH; H -H CH; H . 283
375 CH; -Cl -H -H -H 287
376 -H H CHCeHs -H H 329
377 -H -Cl H -H -OCH; 303
378 CH; -F . -CHs -H -H 2856
379 -H CH,CH,CN  -H + -H . 262
380 H H CH;CH,CN  -H -H 292
381 -H -Cl -H -H -CH, 267
382 -H -OCHF, H -H -H 305
383 -H -CoHs -H -H -H 267
384 -H -F -OCH, -F -H 305
385 £H; -H CHs -H -H 267
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Table 89
R4
N R2
O R1
N\H

ExNo. R1 R2 R3 R4 RS MS (M+1)

386 H F F -OCH; -H 305

387 -H Ll - -H -H H 273

388  -CH, H H CH; H 267

389  -H CH; CH, H -H 267

30 H -OCH; -OCH; -OCH; -H 329

391 -H CN -F -H H 282

392 -CH(CHz)» -H H CHy H 285

393 H -H LOCH; -H -H 295

394 -H -H LF; -H -F 325

305 -F -H -CFs -F -H 343

396 H L£Oo.C.Hs -H H 345

397  CHCH:; -H H H H 329

398 -H -CHs “OCH, -H -H 283

309 -H -H L5 -H -H 35

400 H -Cl -CN -H -H 298

401 -H -CHs F . CHy -H 285

402  H H -OCF,CHF, -H H - 355

403  H H OH -H -H 255
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RBRR6 ~ RR#NR8 RORLj~ NH EXx No. RILRZ RBRAR5 R RT R8 RO
Mp.(C Salt 273 -H-C -G -H-H-H-H-H-H 229-231 2 Hydro chloride 5
Table 78 R4 R7 R3 R5 R6 N -167~

' Table 90

R4

@\ RS R3
N R2
A R1
:N

H
ExNo. R1 R2 R3 R4 RE MS (M+1)
404 -H -H _ O*f:) H H 322
N
7
405  H N . -H o -H H 336
e -
406 H H {bg H H 308
L
47 H -H H H 305
AN~
408 H H H H 352
0N
/
409 -H -H ,,["“ H H 306
N
o)

410  -H H /jiz H H 307
- . O | -
41 H o\ H H -H 349
o—< >—F




R3 R4 R5S R R7-R8 RO NWR Salt 274 -H -H

RB RR=RO R NH Ex No. Rl R2
-H-H-H-H-H-H-H1 HNW (DVMSOd6) 5ppm .52-1.71 (1 H m,
Hydrochloride 2.21-2.39 (1H, m, 2.40-2.99 (1H, m, 3.00-3.25 (2H, m,
3.61-3.78 (1 H m, 4.98-5.12 (1 H1lAP;r 6.55-7.10 (2H, m, 7.35-7.45 (2H,
m, 7.53-7.71 (3H m, 8.22-8.3 (ﬁlﬂ 980(2H brs), 14.45 (1 H,
brs) 275 -H-C -F-H-H-H-H - (DVBO-d6) Sppm 2 Hydro
1.56-1.76 (1 H m, 2.20-2 (1 , 2.89-3.02 chloride (1 H m,

0

. 38
3.03-3.20 (2H, m, 3.60-3.75
.6

m, 7.41-7.53 (1 H,

8
H
H, rr),494511(1H m, 670715(2H
7(1Hn‘)7‘985(1Hdd J=2.5Hz and
9

6.9Hz), 8.33 (2H d,

CH3 -H -H H NMVR ( DVBO- 2-2.4 (1 H
M, 2.50 (3H, s), chlo . 3.6-3.8 (1
H m, 4.9-5.1 (1 H M, 7.69 (1 H, dd,
J=9.0H, J=090 H) d, J =55 H), 9.54
(1 H brs), 9.70 (1 S RS NRE ~ R j~
MH Ex No. RLR2 R3 R4 R5 R6 MP. (,\O)./Sat 277 -H -H -H -H -H 124.7-126.7
Funmarate 278 -H-Cl -F -H -H ~ 135.0 1§§|0 Fumarate s
o = = - SV I T~ M ¥/ 5B RO R0 WS (WD)
7 R ™ R o H H H H oG H H 3%
M3 H O F H H <cH H H H H 305
M4 H © F . HH A H CF, H H 359
45 H C F H H H H ON H H 316
46 H < F H H H H NCHs) H H 334
47 H O H H H  Ch H H H 305
48 H <O F H H H  €COCH -H H H 363
49 H O F H H -ocH, H H H H 321
o0 H O F H H H ° ocH, -H H H 321
21 H O F H H H o©OCH H H H 335
42 H o F H H H Ok H H H 375
23 H O F H H H  SCH. H H H 337
424 H  CH, F H HH H OCHs H H 315
45 H  CH F H H <H H A H H 285
426 H  CH, F H H HOH CFs H H 330
47 H O F H H H H ON H H 206
428 H  CH F H H H  NO H H H 316
29 'H  CH F H H H H NO, H H 318
40 H  CH F H H H ~ H “N(CHa), H H 314
44 H  CHa F H H H  CH H H H 285
42 H  CHs F H H -ocHs H H H H 301
433 H <o F H H H ° OCH, H H H 301
43 H  CHa F H H H  OCH H H H 315
43 H  CHy F H H H  OCFH H H H 355
4% H  CH F H H H  SCH  H H H 317
457 H HoF H HH | “OCHs H H 301
48 oM, H H H H H H F H H 271
s H° 4  ©F H H -H A F. H H 325
i H H4 F£° H HH H oN H H 282
441 H  No, H H H H H F H H 302
42 H H: No, H H H H ¥ HE 302
43 H H  NCH)y H H H H T H H 300
44 H  CHy -H H HH H F H H 271
445  OCHs H  H H H H H F H H 287
448 - OCH, H H H H H F H H 287




279 -H -F -H -H -H 139.0-141.0 Funarate CS 5 Table 80 R4 R3 R2 /R5 N
~R6 RL NH Ex No. RLR2 R3 R4 R5 R6 NWMR Salt 280 :H-H-F -H-H | HNWR
(DMBO-d6) 5ppm Hydrochl oride 0.99-1.50 (2H, m,1.51-2.20 (4H 1), 2.80-3.65
(7H, n), 3.60-3.99 (2H, n), 4.10-4.81(1 H, m), 7.01-7.99 (4H m,
9.15-9.90 (2H, m) 10 -159- Table 8116%4 R3 R5 R6 R2 N RL ON\H Ex No. Rl
R2 R3 R4 RS R6 NMR San 28lpgH<Gh -F -H -H | H NVR (DVBO d6) bppm 2 Hydro
CNH 1.68-1.83 (1 H, ), 2.05-2.22 (1 H m, 2.75- chloride 3.20 (3H m,
3.41-3.59 (1L H, n), 4.51-4.72 (1L H n), 5.80-5.90 (1L H, m), 6.57-6.65 (1 H,
M, 6.69-6.79 (2H, n), 6.80-6.88 (1H, m), 7.09- 7.19 (1 H n), 9.10-9.50
(2H, n), 11.05 (1 H  Ibws) 282 -H -CR-F -H -H 1 H NVR (DVSO- d6) bppm 2
Hydro 0 1.6-1.8 ( Jre 2. 8-3.0 (1H, bromde m,
3.1-3.3 (2H, m, 3. .7(1 H m, 6.56 (LH d J =096
Hz), 6.7-6.8 (1 H, 9. 2H2) , 7. 25( 1H, dd, J=

9. 2H2, J=9. OHz) , 7. 4 R7

ExNo. R1 R2 R3 R4 RE R6 R/ R8  R3 R0 MS (VD)
2447 H OCHs H R H H H F H H 301
448 H OCF, H -H H H -H F H H. 341
449 H SCHy H H H -H H F H H 303
450 H NCH) H H H H < F H H 334
51 H O F H H N H -H H H 316
452 H i F H H H H SCH -H H 337
453 -H NCH) H H H H <CH F H H 314
454 H CH, F H H H -H SCHs H H 317
465 H NCH) H H H H H F H H 300
456 H H F H H H H SCHy -H H 303




H NVR (DMSO- d6) bppm

7.58 (1 H s), 8.90.(2H, brs) 283 -H-C -F-H-HO0 1
Fumarate 1 1 1.6-1.8 (1 H m, 2.1-2.2 (1 H m, 2.83.0 (1 H m, 3.0-3.2
"(2H, M, 3.4-3.6 (1 H m, 4.511.7 I('leH,r‘r),S 04( 1H, d, J=14. 5Hz) 5.12(1H, d,-
J—14.5Hz),6.48(2H s), 6.49 (rlfi0-d, J = 9.5 Hz), 6.6-6.7 (1 H ),
6.8-6.9 (1 H m, 7.1-7.5 abl(eﬂg,?,n) 7.94 (1H, s) 284 -H-Cl -F-H-HO0 1
H NVR ( DMSO- d6) bppm 2 Hydro 6-1.8 (1H, , 2.1-2.2 (1H, m, 2.8-3.0
(1H, chloride m, m, 3.%32(2H m, 3.42 (3H, s), 3.4-3.6 (1 H m,
4.5-4.7 (1 H m, 6.48 (A HRr8, J = 9.5 Hz), 6.6-6.7 (1 H m, 6.8-6.9 (1
H m, 7.22 (1 H, dd, 1H7J91Hz)730(H,d,J=9.5 Hz), 7.87
(1 H s); 9.42 (1 H,_b#s : bers) 285 -H-Cl -F -H.-HIl HNW
(CDCI 3) bppm : 1. 65- X0 (3H, r’r), 2. 05225(1H m, 2.7-3.05 (3H, M,

3.1-3.3 (1 H m, 4.4-4R55 (1 M, 6.4-6.55 (1 H m, 6.65& 75 (1 H,
M, 6.86 (1 H dd, J =9, 9Hz)| 07 1(2H, m, 7.1-7.45(4H, m, 8.51(1H,
br). 5 -160- Table 82 R2.N, R6 No. R2 R6 NMR Sal 286 N 1 H NMR

( DVBQd6) bppm 2 Hydr0156176(1HH r‘r) 2.01-2.17 (2H, m, 2.21-2.35 (1
H CITELINGE /M, Rzzn;gg 1 51 "3.05-3. 25 (2},;;,5 mﬂ)s 59-3.74 (1 H m,

4. ( J —1 SHZ, 7. 95388), /.20 (1H, s),

794 1, . I U[H

7427%%7(2H , 770 m 06(1HdJ30—|z) 8. 19(1H, d,

J=5. OHz) , 946(1H br) 952 287 1 H NMR (DVSO d6) bppm 2
Hydr o 181%_{1H rr) 99215(2H n), 2.2 337(1H chloride CO N

m), Jﬁ‘%84 374 (- -3 1H m, 510%°26 (1 H m, 6.38 (1 H,
d, J =8.5Hz), 6.90 (1 H, dd, /SR, 6.5Hr), 7.11 (1H, dd, J=1.5Hz,
8.0Hz), 7.24 o -
319

49 H H H H H
0)(;:1:
40 H O F H H Qo] 349
0
41 H H H H H /@[Q] 297
| 0
42 H CH, F H H /@Oj 329
o
43 H -H F H H oj 315
/C:o
44 H H H H H o F- 369
S X
O F
45 H H H H H /‘o> 311
E 0
46 H H H H H o F 369
/©;<\|LF
0
FF
47 H H H H H o) 293




(LH s), 7.44 (1L H d, J=8.0Hz),7.68 (1 H, dd,J=7.5Hz, 7.5Hz), . 8.12 (1 H,
dd, J=1.5Hz, 5.5Hz). 9.42 (1 H, br), 9.51(1H br). 288 ,N1 1 H N\R
(DVBO-d6) bppm 2 Hydro 1.64-1.85 (1H, n), 1.99-2.25 (3H. n), 2.85-3.28
(7H, chloride ), 3.47-3.63 (1H g), 5.02-5.15 (1H, ny, 7.09 (1H, dd,
J=2.OHz, 8. OHz), 7.22 (1 H, s), 7743 (2H ny).  7.88 (1H d, J=2.5Hz),
8.19-8.21 (1H, n), 9.26 Table %r) 9.54 (1H, br). 289 N 1 H NMR ( DVBO d6)
bppm Furnarate 1.66-1.24 (1.H, m, 2.15-2.25 (1 H, n), 2.82-2.91 (1 H, S
3.01-3.14 (2H_.m, [3.54-3.62 (1 H m), 4.70-4.85 (1 H m, 6.47 (2H
7.09 (1 H, dd,®¥crevr™and 8.5Hz), 7.12-7.16 (1 H, n), 7.20-7.26 (1 H,
7.45 (1 H, d, J=9.48F), 7.77 (keH, d, J=5.4Hz), 7.85-7.88 1 (1 H ),
- (2H m) 290 N 1 H NVR (DVBQJ6) bppm
Fumarate 2. 35 (IH m), 2.75-4.5 (7H, m),
(LH m), i1 6. 2H, s), 7.09 (1L H, dd, J = 2.5, 9Hz ),
(2H ), 7.35-7.55\(2H ), 7.60 (1 H, d, J = 2Hz), 7.75-7.95
1-8.25 (2H, m). 291 N | H NVR (DVBO d6) bppm:1.45-1.7 (1H, n,
W%WWWW Si | i 6. 48 (2H,
Ef;*goﬁ 1 ¢ B6 ool m 7 285 m, 7.51 (1 H, dd, J

Bry)H H 78tHLH, fr'—5 .85-8.0(2H, M898. 10 (1H,d, J=8Hz). 292 N
(
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BTIND: ©° -
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[EEN
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[EEN
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DVBSO- d6) bppm 14 1 H m), 2.0- Fumarate -
.6-4.65(7H m i i 6.49 (2H, s), 6.8-6.9 (1 H,

lﬁ—iﬁg i_F1§(85)74577(4H 598777 (1 H d, J = 8Hz),
,J=3Hz), 7. 91(1H, d ), 7.99 g(ZHrr) -161- Table 83
y H Ex No. R2 RG/@@]_"LZ 293 | H NVR (DMSO- d6) Sppm
(1 H m, Fumarate

470 -H -H -+ -H -H

T WEN

319

o
X
L)

Mﬁ

471 -H H H H H - 307
472 H H H+H H H ! O 327
473 H H H H H : 0 281
474 H H H H H 279
0
0
475 H €O F H H 347
o0
S
476 H H H H H 295
0
S
477 H CHy F H H \ 327
Jos
478 H H F H H 313
JOQ
S




2.15-2.3(1H ), 2.55-4.55 (7H, m), 4.75-4.9(1H n), 6.48 (2H, s), 6.95-7.05
(1H, m, 7.1-7.25 (1H, Srr), 7.38 (1H, d, J = 7.5Hz ), 7.45-7.6 (2H, m,
7.75 (1H,d,J=5.5Hz) 7.85-8.05(3H,m. 294 '" ~ N 1H NMR (D Sppm 2 Hydro
1.59-1.69 (1 HH, , m), , 2.21-2. 49-ajz|z—rr), 2.82-3.24 (3H, chloride nj,
3.61-3.75 (1H, m), 84 58%%?—4?@ , 7.90 (1H, d, J=2.0Hz), 7.92 (1 H, d,
J=5.5Hz), 8.14 (1 H d, ' 8.19 (1 H, d. J=5.5Hz), 8.24 (1 H, d,
J=8.5Hz) 295 N | Hd (Sppm 1.5-3.0(3H, m),2.16 (I "~~~ (H,,dt,J =7.5
7.5,,7. 7.5Hz ), 2.853.0 (3H m), 3.21 ( 1 H dd, J =6.5 1 1.5H), 4.45
(1H AJ=6.5 6.5H)5'6.77 (1L H dd, J = 1,2Hz),6.8-6.9(1H n),
7.0-7.1(2H,m), 7.3R¥L M ORSJ = 2Hz), 7.55 (1 H, d, J = 8.5Hz), 7.68 (1
H, d, J=2Hz),7.99(1H, do 1.5,4.5Hz),8.04(1H,d,J=3Hz). 296 HC N 1 H NWR
(CDCI 3). Sppm : 1. 75-1,95 ~),,—2705- 3 N
2. 4(2H,m, 2.88(2H, t, dhz) 2. 98(1H, dd, J = 5.5, 11.5Hz), 3.17 (1 H, dd,
J = 6.5 12Hz), 3.83 (3HR's), @4 5 (1H m, 6 .48(1 H dd, J=0.5,

11

J

3Hz), 6. 75- 6. 85( 1H, ), 6. 9- 7. 05(
1.5, 4. 5Hz), 8. 03(1H, d, J=3Hz). 297

7.
(1H, d, J=3Hz) , 73745(2Hn) 7. 92(NH, dd,
1H NVR (DVBO-d6) Sppm 1.3-1.65 (1H' m). Funmrate
2.0-2. Za(NbH, k] 2RB- 5@5(%@ RE 46(2H,5). N _MS D)
7

6. 54 2ZH4%6 J=8Hz) +6. 7IQTRAddHI=7 .5Hz), 7. 12( 2K2ekd,
J=7.5,8.5Hz),7.52(1H,dd, J=4, , 7.59(1H, dd, J=1, 7. 5Hz), 7. 87
(1H,dd, J=7.5, 8. 5Hz), 8. 09(1H d,J ), 8.15-8.25(1 H m, 8.93 (.1 H dd,
J = 1.5, 4Hz). 2988N1H—N|\/R( d6) Sppm: 1.55-1.75 ( 1H m),
Fumar at @gq 2. 1pr 2085( 1, ny, 2465. 75(8H, m), 6. 50( 2H, a)s7 6. 95-7. 05(1H, M,
7.1-7.2(1H m, 7.3-7.5(3H, m),[789-8.0 ( 3H m, 8.0-8.1 (1H M. 299 S 1
H NVR (DMSO-d6) Sppm: 1.65-1. 1H m), Hdro 2.15-2.35 (1H, m),
2.85-3.05 ( 1H, m), 3.05-3.3 chloride
(2H, M, 3503 {AHAM | 42 7-4. 941H m) , 6. 9 304
MY
482 H -H H H H \ 321
O
483 -H H H H H S’S 245
=N
484 H € F H H SI% 298
=N
] F H A 278
486 H CHy + -H -H /‘T’:\>
=N

243

46 H H H H H N
/L/N—CHa
_N 261
——

87 H H F H H _
' /l/\/m-ci-:3




7.05(2H, m, 7.38 (2H, d, J = 5.5Hz), 7.55 (2H, d, J'= Hz), 7.76 (2H d,
J=5.5Hz),7.91(2H,d,J= 8.5Hz), 9.28 (1 H, br), 9.50 (1 , ) 300 1H NMR
(DVBO d6) Sppm :1.65-1.85 (1H, m), Hydro 215235(1H m), 2.8-3.05 (
1H m), 3.05-3.25 chloride S (2H 33538(1Hrr) 75-4.9(1H,m,6.9
7.0(2H,m, 7. 39(2H, d, J=5. 5Hz) , 764(% d, J 5. 5Hz),
7.70(2H,s), 7. 79( 2H, d, JedhiaHm)p, 9. 24(1H, br), 9.43 (1 H, br). -162- Table
84 RARBRBRE R ~NRLONH EX. No. RL R RB R4 R5 R6 Mp.(C Salt 301
-H-d -F -H-H-cyclo-C6H, 1 194.9-196.1 (dec.) Hydrochloride 302 -H -Cl
-F -H -H -CH2-cyci o- CGdzztll 158. 5-161. 0 Hydrochloride Table 85 R4 R3 \ R5
~R6 R2 ~ N Rl ONH RLRR RBR4 R5 R6 NW\R Salt 303 -H-O -F -H-H
cycl o- C6H11 1 H-NIOR 50 56 6ppm Funarate 0.80-1.09 (3H, m, 1.15-1.38
(2H, m, 1.42-1.58 1.87 1312 & 60 (3N, n), 35 2-329 1.88-2.05 (1 H,
(1H, m, 4.09-4.2%(1K" m, 7400-7.10 (1 H m, 7.20 (1 H dd, J=2.6Hz and
6. 7Hz),.7.24-7.34(1 Hrm, 302‘ -H-H-F -H-H cyclo-C6H11 1H NVMR ( DMSO- d6)
(

Sppm Hydrochl oride 0.59-1. H m, 1.58-2.43 (5H, nm), 2.81-4.11 (4H,
m, 4. (~. 2 (1H, m;7.00-8 4H, m, 305 -H-C -F -H -H -(CH )3SCH3
1H NVR (DVBO-d6) Sppm Hydr ochl o\-u de 1.52-1.70 (2H, m, 1.80-2.18 (5H, m

h ot
Wt FxNo. R1 R2 R3 R4 R5 R6 MS (vi+1)
488 H H H H -H N_ _CH 255
N ] 3
2
489 H C F H H NN~ CHy 307
PN |
490 H CH F H H N CH, ' 287
S |
99 H H F H H N CH, 273
~ I
492 H CHy -F H -H ~Ccp 303
| 3
NN
493 H H  O-H H H 317
“J
. SN
404 H € F H H 369
“3
sy
495 H CHy F -H H 349
7
SN




62.07),2.40-2.51 (2H, m), 2.84-3.49 (6H, n), 4.29-4.49 (1 H, n) 6.85-6.95

(1H, m, 7.05-7.35 (2H, m, 9.30-9.79 (2H, m 306 -H-A -F -H -1i
-cycl o- CSHO 1H- NVR( DMBO-'d6) 6ppm Hydrochl oride 1.15-1.88 (9H, m,1.95-2.18
(1H, m, 2.713.49 (4H, rr), 3.60-3 851'(41_H m, 4.35.4.55 (1 H m,
7.05-7.55 (3H, m, 9.01- 45§ , 307 -H-A -F -H-H -(CH 3NHCH3 1
H NVR (DVBO- d6) Sppm 3 Tgbtd 4. 5- 3 5 (14H m, 3.7-3.9 (1 H, n), 4.1-4.6
chloride (2H, m, 5-5.75 (1 H, brs), 6.8-7.1(1 H m, 7.1 7.3 (2N, m,
8.7-9.7 (2H, rr) 308 -H-Cl -F -H., -H-CH2)3N(CH3h 1 H NWR (DVBO-d6) 5ppm 3
Hydro 1.7-2.3 (3H, m#i 2.70 (3H, s), 2.72 (3H, s), chloride 2.9-3.4 (8H,
m, 4.38(1.H n),RSH, QR61 H m, 7.1-7.2 (1H, m, 7.28 (1 H t, J=9.1
Hz), 9.2-9.4 (1H, 9.6-9.8 (1. H bra), 10.3-10.6 (1 H, brs) -163-
Table 86 R4 R3 R RL-oFF Ex No. RL R2 R3 R4 R5 R6 NVR Salt 309
-H-C -F -H-H( ]2H5 THENMVR (DVBO- d6) 6ppm : 1. 85-2.1 2 Hydro (1 H,
m, 2.12.3 (1 H, rr) R195-3. 25. chloride (2H,m, 3.253.55(2H m, 3. 67(2H,
t,J=5.5Hz), 3.854.1 (3H, m\ 4./4-4.6 (2H, M ,6.8-7.0(4H m,7.17.2(1H m,
7.2-7.35(3H, m, 9.43(1H, br); N\9.60(1H,br). 310 -H -Cl -F -H - Hl H—NI\/R
(DIVBOdG) 6ppm 1.8-1.95 2 Fumalate ~~p \ (3H,m, 2.05-2.15(1H m, 2.6-3.95
(1 ,MEAJW(QHRQ SFRY , 4SR5 N8 45( 1 F, ), MBGwAf4H, ), 6.9.6.95 (1 H, m,
7. 12" (THgedd, = 3, 64BHA) . H N7 241
20
97 H € F H H ,,j 293
|
/k\N
273

408 H LCHs F H -H NS
by
N
. - 269
499 H -H H H -H N /j/\CHs
/"\ “
N
} - F H H 287
500 H -H F N/\j/\CHa
)I\ >
N
501 H LCHy -F -H H r‘{/j/\CHa 301
AN/

i - - 321
502 H o F H H N YCHa
/,\N/

503  H H H HH A cH, 283
X
504 -H -F H -H N/YVCHa 335
_ ),\N/
505 -H H F H H N /T\/CHa 301
Ay
315

506 ‘H ‘CHa 'F "H 'H N /Y\/CH 4
/”\ i




7.26 (1H, dd, J = 9,9Hz), 7.32 (1H, dd, J=4.5,8.5Hz),7.38.(1H, dd, J=1.5,
8.5Hz), 8.17(1H, dd, J=3.5, 3.5Hz), 8.31(1H d,J=3Hz). 311 -H-C -F -H -H
1 H NWVR (DVSO-d6) Spprn :1.45-1.55 2 Fumarate (2H, n), 1.65-1.8 (2H, m,
1.8-1.95 F (1H,m, 2. 052. 15(1H, m), 2, 6-4.05 N
(11H m, 4. 25(2H,t, J=6. 5Hz) , 4. 3- 474(%F m), 6.55(4H,s),6.77(1H d, J =
8.5Hz), 6.8-6.9 (1 H fp1H® 7.0 (1 H m, 7.03(1 H dd, J = 3,6.5Hz),
7.22 (1 H dd, J =9, 9Hz ),.7.65-7.7 (1 H m,8.1-8.15(1H, M. 5 -164-
Table 87 R& / R3 N8RS\ R2 0-, RL ONH Ex No. RL R2 R3 R4 R5 M5 +1 312
-H-H-OC H5 -Hrs 813 -CH3 -H-H-H -H 253 314 -H -H -CF3 -H -H 307
315 -H-H -CN -H - 316 -H-NO®2 -H-H-H 284 317 -H-H -NOQ2 -H -H 284
318 -H -H -N(CH3 ~H.282 318 -H -CH3 -H -H -H 253 320 -OCH3 -H -H -H
-H 269 321 -H - -H-H=H 269 322 -H-0C2H5 -H -H -H 283 323 -H -OCF3
-H-H -H 323 324-I—F*—SCI-%/_°-\I]-<-H-H285 325 -H -N(CH3)2 -H -H -H 282 326

N

hY

“CN -H -H -H -H 264
H

ExNo. R1 R2 RS R4 R6 R6 MS (M+1)
507 H H H H -H CH, 269
N
| SNCH,
58 H - F H H CH, 321
N
SN”CH,
59 H CH, F H H CH, 301
N7
SN CH,
510 H -H F H -H CH, 287
N
)”\“N CH,
51 -H < F -H H 361
'
A\ CF,
52 -H CH, F -H H 341’
i
A CF,
513 H H F H H 327
i
I o~
A CF,
54 H H H H H OMe 301
N!'\
N"“OMe
55 -H 1 F H H OMe 353
N™ ™
l o
N™ "OMe
516 H CHy -F H H OMe 333

N7 ™=
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327 -H-H -SCH3 -H-H 285 328 -H-CF3 -H-H-H 307 329 -CH3 -H -F -H -H
271 330 -H-CF3 -Cl -H-H341 331 -H-H-CH3 -H-H253 332 -H-C -H-C
-H 307 333 -H-H-COC5H5 -H -H 343 334 -H -H -CH(CH3)2 -H -H 281 335 -H
“H -0C6H5 -H -H 331 336 -H -H -0C6HT%—H -H 339 337 -H -H -C2H5 -H -H 267
338 -H -H -OCH2C6H5 -H -H 345 339 -H -CF3 -F -H -H 325 340 -H -CF3 -H
-CF3 -H 375 341 -H-H-OCH3 -H -H 269 342 -CH3 -CH3 -H -H -H 267 343
“C2H5 -H -H -H -H 267 ®ffcHoF -H -H -OCH3 287 345 -H -H -COCH3 -H -H
281 346 -H -COCH3 -H -H -H 281 347 -CH3 -H -Cl -H -H 287 348 -H-C -C
-H-H 307 -165- Table 88 R& RS R3 RR ORI ~H Ex. No. RL R2 R3 R4 R5 MB
(Mk1) 349 -H -F -F -k4-H 275 350 -H -F -H-F -H 275 351 -H -H -CF3 -F -H
325 352 -H-CF3 ;H -K -H.325 353 -H-CF3 -CH3 -H -H 321 354 -H - SCF3 -H

“H-H 339 355 -H “H-H 337 356 -H -CH3 - N(CH3)2 -CH3 -H 310

R6&
RZ g/
O
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\
H
ExNo. R1 RZ R3 R4 R5 RB MS (V)
577  H H F H H - OMe 319
| A
)l\ a
N™ "OMe
58 -H -H H H H P 287
r
Sy ~g-CHs
‘519 H o F H H AN 339
Sy ng-CHs
520 -H CHs F -H H N 319
S g-CHs
529 H -H F H -H N 305
/EN\J\S.CHS
522 H Ll +F H O -H H3C‘S 411
NJ“N
Y
07~0"CH,
522 H CH F H H-HC 301
NN
Y
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357 -H -CH(CH3)2 -H-H -H 281 358 -H-H -SC2H5 -H -H 299 359 -H -H
-N(C2H5)2 -H -H 310 360 -H -OCH(CH3)2 -H -H -H 297 361 -H-F -H-C -H
291 362 -H-CH3 -H-CH3 -H 363 -H-F -CH3 -H-H 271 364, -H-F -C -H-H
291 365 -H -C5H5 -H-H -H 315 366 -H-F -H-H-H 257 367 -H-Cl -CH3 -H
-H 287 368 -H-F -F -F-H?293 i 3697H-F-H-H-CH3 271 370 -F -H -H -CH3
-H 271 371 -H -F -OCH3 Tgblé4j@@7 372 -H-CH3 -d -H-H 287 373 -H -H
-C3H7 -H-H 281 374 -OCH3 -H-H -CH3 -H 283 375 -CH3 -Cl -H -H -H 287
376 -H -H -CH2C6H5 -H -H 329 377 -H-Cl -H-H-0OCH3 303 378 -CH3 -F -CH3
-H-H 285 379 -H -CH2CHCN -H -H -H 292 380 -H -H - CH2CH2CN -H -H 292
381 -H-Cl -H-H -CH 2 -H-OCHF2 -H-H-H305 383 -H-C2H5 -H -H
-H 267 384 -H -F -OCrg2 305 385 -CH3 -H -CH3 -H -H 267 5 -166-
Table 89 R4 R3 N R5 / 1&5H

N
O
N

N
. H
ExNo. R1 R2 R3 R4 R6 R6 MS (V1)
524 H <<+ H H )O\MG 363
NN
/'\/I\OME
525 -H -H H -H H _ CH, 337
F%?:K%\N
|
\NJ\CFS
58 H CHy -F -H -H CH, 369
rgf:t%\N
l
\N*CFS
527 H H F H H )C\F3 399
NP N
<
070" CH,
528 H CHy & -H H )C\Fa 413
NZ N
Y
070" CH,
520 H H H H H Mo 241
I
/&/N
50 H -CHy F H -H N 273
|
/&/N
53 -H H F H H NS 259
|
/J;/N
52 H < F H H N 293




Ex No. RL R2 R3 R4 R5 M5B "+1) 386 -H -F -F -OCH3 -H 305 387 -H-Cl -H -H
-H 273 388 -CH3 -H -H -CH3 -H 267 389 -H -CH3 -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 29517394 -H -H -CF3 -H -F 325 395 -F -H
-CF3 -F -H 343 396 -H -CO2C2H5 -Cl -H -H 345 397 -CH2C6H5 -H -H -H - H 329
398 -H -CH3 -OCH3 -H -H 283 399 -H -H -C6H5 -H -H 315 400 -H -O -CN -H
-H 298 401 -H -CH3 -F -CH3aptd 286 402 -H -H - OCF2CHF2 -H -H 355 403 -H
“H-OH-H-H255 5 -167- Table 90\ R3 ORL HEX.N6. Rl R2 R3 R4 R5 \B
(MF1) 404 -H-HO-H-HM22 N 405 -HN-H-H-H336 CS\>O0H 406 -H -H
j -H-H 306 407 -HRR "M HREH 305 408 -H -H -H-H 352 N2] 409 -H -H -H
-H 306 0410 -H -H -H - 0411 -HOF -H-H-H 349

R2 /
" G
N
N\
H
ExNo. R1 R R3 R4 R5 R8 ' MS (M+1)
533 H +H H -H H /E j © oM
54 H O F H H 203
)
N
5% - -H CHy -F -H -H _N 273
L)
N
536 H H F H H N 259
L)
N .
537 H H B H H H,C /Nl 269
| .
/\\(N CH
538 -H -Ci F H -H HC._N 321
X
N~ "CH
539 H LHy -F TH H H.C /N 301
X
N~ "CH
540 H H F H -H H,C /N : 287
X
N™ "CH
_ 4 - H -H 271
5{&1 H -H H N/\l
/ka
OMe
- -F -H A 323
542 H -Cl F. H -H N ,\
/IH;N
OMe
543 H LHy -F -H -H N7 ) 303




5 -168- Table 91 R4 RO R3 RS RIORB R/ RR NRIL NR6 N HEx No. Rl R2
R3 R4 R5 R R7 RB R9 RIO Ms +1 412 -H-C -F-H-H-H-H-0CH -H-H 335
413 -H-O -F-H-H-CH3 -H-H-H-H305 414 -H-O -F-H-H-H-H-CF3 -H

-H 359 415 -H -C -FHHHHIGNBHH316 416 -H-C -F-H-H-H-H
-N(CH3)2 -H-H 334 417 -H-O -F-H-H-H-CH3 -H-H-H305 418 -H-A -F
-H-H-H-CO2C2H5 -H - HT@1%302419 H-C -F-H-H-OCH3 -H-H-H-H 321

420 -H-Ad -F -H-H-H4s-OCH3 -H-H-H 321 421 -H-C -F-H-H-H-0CH -H
-H-H 335 422 -Hm(Cl LFgH-H-H-OCF3 -H-H-H 375 423 -H-C -F -H-H

24 -H-CH3. -F -H-H-H-H-OCH5 -H -H 315 425 -H
N-,H/2§5 426 -H-CH3 -F-H-H-H-H-CF3 -H -H

339 427 -H-CH3 -F - -H-H-CN-H-H296 428 -H-CH3 -F -H -H -H -NO2
-H-H-H 316 429 -H - CHB H-H-H-H-NO®2--H-H 316 430 -H-CH3 -F -H
-H-H-H-N(CH3)2 -H -H 31 N431HCHSFHHHCHBHHH285432
-HCH3FHHOCH3HH-HHH301433HCHSFHHHOCHSHH
-H 30Iex K34 Rl REH3 RF RAH RSHReH -0C2HS -H -H ypdgddd 435 -H -CH3 -F -H -H

-H "OCRg-H {1 %1 35 A3GH-H - -F-H-H-HsgCH3 -H -H -H 317 437 -H

-H-F-H-H-H-H-0C2H5 -H -H0 438 -CH3 -H-H-H-H-H-H-F -H-H 271
439 -H-H-CF3 -H-H-H-H-F =N 325

OMe
545 H H H H -H HC: 322

N
547 H Cl F H H 348
. s @
SN
548 -H CHy F -H H 328
4 )
SN
548 H -H F H H . 344
| S@
=N
550 H -H -H H -H 326
NQOMG
As
551 -H Cl F -H H 378
N OMe

M
S
552 H CHy F -H -H 358
- )-ome
|
)\S
553 H -H F H H 344
v )-ome |
i
As
554 -H H H H H NS 310
Con
N




82 441 -H-N®2 -H-H-H-H-H-F-H-H

H-H302 443 -H-H-N(CH3)2 -H -H -H
-H-F -H-H 300 444 -H -CH3 %H H-F-H-H271 445 -0CH3 -H -H
“H-H-H-H:F -H-H 287 446 -H - -H H-H-H-H-F-H-H287 5 -169-
Table 92 R4 RRL R6 O HTaBReNDp3RlL R2 R3 R4 R5 R6 R7 R8 RO R10 MBS (M+l) 447
“H-0C2H5 -H -H-H-H-H-F -H-H301 448 -H-OCF3 -H-H-H-H-H-F -H -H
. 341 449 -H -SCH3 ®H -H -H -H -H -F -H -H 303 450 -H -N(CH3)2 -H -H -H
“H-C -F-H-H 34 J45JreH-C -F -H-H-CN-H-H-H-H316 452 -H-C -F

440 -H -H -F -H-H -H -H -CN - 2
H

H-H
302442HHN02HH H-F -
-H -H

-H-H-H-H -SCH3 - 337 453 -H-N(CH3)2 -H-H-H-H-CH3 -F -H -H 314
454 -H -CH3 -F - SEF8®-H -H 317 455 -H -N(CH3)2 -H -H -H -H -H
-F -H-H300 456 -H[-H-F:H-H-H-HSCH3 -H-H 303 5 -170- Table 93 R4
R3 R5 -R6 R2# N RL N H . RLR2 RB R4 R5 R6 M5 (Mrl) 457 -H -H -H -H
-Hp 283 0458 -H-H::: 288 \ /JO
L
ExNo. R1 R2 R3 R4 RS R6 MS(M+1)
&5 H H H H H =N 296
\ /S
o
bbs H -H -H -H H Z N 286
557 -H -H H H H =N 206
\ 77
S
558 H © F H H =N 348
§-2
S
B59 H CH: + -H H =N 328
e
S
60 H H F H H =N 314
§-23
s
61 H H H H H =N 297
N\/\
s
52 H o F H H =N 349
N\/\ '
| S
83 -H CH; £ H H =N 320
N\/\
s
84 H H F H H =N 315
N\/\
s
565 -H H H HH =N o 311
N\/\ ®

w




459 -H-H 319 OF F 460 -H-C -F-H-Hp 349 (O 461 -H-H-H-H-HO
297 QI 462 -H-CH3 -F-H-HO329 0 463 -H-H-F-H-Hp 315 O 464 -H
-H-H-H-HOFF 369 ~IOFF 465 -H-H-H-H-H"a o) 311 0466 -H-H-H
-H-HOF 369 1 F a FF467-H;?§-H-H-H0293-171- Table 94 RA F R3
LR RI R RLH Fx No. Rl1 R2 8I%éfRSR6I\/B-M’rl468-H-H-H-H-H289
F 469 -H-H-H-H -Ha8% 400 -H-H-H-H-HO 319 ca CH3 471 -H-H-H -H
-HF 307 472 -H-H-H -H-H327 473 -H-H-H-H-HO 281 474 -H-H-H-H
-H\\ 279 0475R5H- -F -H -H 347

N . ___Fe
R1 F
Q
H
ExNo. R1 R2 _R3 R4 R5 R6 MS(M+1)
86 H O F H H N o 363
Y ) :
S
867 H O F H H =N o 3
Ny ) :
s
568 H H F H H =N o 329
Ny \ :
s
560 H H F H H =N 315
Ny T
S
50 H O F H H =N 363
Ny /S
e
H,C
571 H CHy F H H =N 343
Ny /8
—
HC
52 -H H F H H =N 329
Ny /=S
o
H,C
73 H H O HHH 387
L Ao
HC
54 -H 0 F -H H SN 439




S 476 -H-H-H-H-H\ 295/ S 477 -H-CH3 -F -H-H 327 S 478 -H-H -F
-H-H313 ~/ S -172- Table 95 R4 R3 R5 |. /| RR N----~R6 R1L N> H Ex

No. R R2 RBR4 R5 R6 MB (Mrl) 479 -H-H:H-H-H 295 S 480 -H-C -F -H
-H297 ~S f~' 481 -Hfl -F -H-H\A829yCH3 394 S S 482 -H-H-H-H-H I /
\ 321 S 483 -H-H-H-H-HS 246 ~ 484 -H-Cl -F -H -H 298 485 -H -CH3

-F-H-HS* 278 ,)--N486 -H-H-H-H-HN243 | NCH3 487 -H-H-F -H -H
N 261 r NCH5 -173- THebdeod0®R4 R3 R5
‘ B4
R3 RS
R6
R2 i i‘j/
e
N
AY
H
ExNo. R1 R2 R3 R4 R5 R6 MS (M+1)
575 -H CH; F H H ~N 419
N .
H,C
578 H H H H H CH, cH 322
i 3
—
NN
CH,
577 -H -Ci - H -H CH, CH, 374
P
N~ N
CH,
578 H CH;y F H -H CH3 CHa 354
—a
NN
CH,
579 H H F H H CHy CH, 340
s
NN
o CH,
580 H H -H H -H a\ 290
581 H € F H H a 342
582 H CHy F H -H ™\ 322
N
583 H H -F H H 308

=
2
e




~R6 R2# NRL\("/ \H Ex No. R1 R2 R3 R4 R5 R6 M5 (M+1l) 488 -H -H -H -H
-HNCH3 255 N~ 489 -H-Cl -F-H-HNNCH3 307 490 -H-CH3 -F -H -H
N, ,CH3 287 491 -H-H-F-H-H:N, ,CH3 273 - ~~ 492 -H-CH3 -F -H-H O
303 ,CH3 NIN493 -H-H-H-H-Hy3kL N 494 -H-Cl -F -H -H 369 N4N 495
-H-CH3 -F-H-H349 CN, IN5 -174- Table 97 R4 R3 RS R2 # NRB RL ON H
Ex No. RR R2 R3 R4 R5 RO‘NBEWSP 496 -H -H-H-H-HN 241 N 293 497 -H
-Cl -F -H-HNN498 -H -CH3 -F -H-HN273 Il-- ~'N 499 -H-H-H-H -H

NCH 269 3 N
R3 RS

R6
N

T Q
N

R2

ExNo. R1 R2 R3 R4 R5 RB MS (M+1)

584 H -H H H H N " 200
72N

585 -H H -F H -H N 308
7 N

586 H € F H H N 342
7 N

587 H H H H H N 290
Jog
588 -H H H H -H Ny -CH, 304

589 -H -H H -H -H ri;H3 310
Jo®
(0]
590 -H H -H H -H OMe 354
1
NTT0
CH,

291

591 H H H H -H Ng
LD
N
52 H o F H H Ng
L2
N
583 -H CHy F -H H Ny 323
L0
N
594 H H -H H H /@:Nj 291
N/

343




500 -HH-F-HHIN 287 ~CH3 501 -H-CH3 -F -H-H NCH 301 13 N 502 -H
-Cl -F-H-HNCH 321 | 3 N503 -H-H-H-H-HN- CH3 283 N 504 -H -Cl
-F-H-HNGCH3 335 N 505 -H-H-F-H-HINCH3 301 NJ 506 -H-CH3 -F -H
-HNCH3 315 N -175- Table 98 R4 "R84R5 R6 R2 RIL H Ex No. R R2 R3 R4 R5
R6 MS(M+l) 507 -H -H - HTaHleng?y-B 260 N N CH3 508 -H -Cl -F -H -H CH3 321
Ni "NCH3 509 -H-CH3 -F-H-HCH3 301 INl_' NCH3 510 -H-H-F -H -H
CH3 287 IN-' ~NCH3 511 -H-Cl -F-H-H'"Il 361 L~
R4 '
R3 RS
R6
R2 h:I/
G
N
5\
H
ExNo. R1 R2 R3 R4 R5 R6 MS(M+1)
865 H H H -H H 367
SN
P
e
56 H o F H -H 419
[N
0
57 H CHy F H H 399
-~
B
e
588 -H H F -H -H 385




~ NCF3 512 -H-CH3 -F-H-H341 ji 'N--CF3 513 -H-H-F-H-H327 N N
CF3 514 -H-H-H-H-HOWw 301 J, NOW 515 -H-Cl -F-H-HOW 353 N N
OVe 516 -H -CH3 -F -H-HOw 333 J NOW -176- Table 99 R4 R3 R2 (R N
/R6 RL ON HEx No. Rl R2 R3 R4 R5 R6 MB(M+1) 517 -H -H-F -H -H Ove 319
1111 NOVe 518 -H-H-H -H -H N 28785n*S CH3 519 -H-Cl -F -H -H 339 |
S,CH3 N 520 -H -CH3 -F -H -dphNe31§g NAS, CH3 521 .-H -H -F -H -H N 305 S, CH3
522 -H-Cl -F -H-HH3C. 8 411 NJIIN Oc CH3 523 -H-CH3 -F -H -H H3C, S
391

R4 RS

R3 RS Ni N R7
o
R2 N R8
z R9
R1 i
N
N\
H
ExNo. R1 RZ R3 R4 R5 R6 R7 R8 R9 MS (V1)
589 H LI + -H H -H NO, H A 337
g0 -H ¢ F H H H COLH; -H H 350
601 H € F H H H H H CF; 360
602 H € F H H H <l H H 326
603 H € F H H H H H <l 326
o4 H €1 F H -H -OCHy H H H 322
605 H € F H -H H -H H H 292
606 H <€ F H -H -H CH; H H 306
607 H € F H H H H CH, H 306
808 -H & F H H H H CFs H 360
9 -H < F H H <CHs H H H 306
60 -H < 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 COLCH;  -H H 298
613 H H H H H H H H CF; 308
614 H H -H H H H C] H H 274
615 H -H H H H H H H <l 274
66 -H -H H H H H H H H 240
67 H H H H H H -CH, H H 254
618 H H H H H H H CH, H 2854
619 H H H H H H H CF; H 308
620 H H H H H CHy H H H 254
621 H H H H H -OCHy -H H H 270
622 H H H H H H H H CH, 254
623 H H H H H H CF, H H 308
624 H «CHy F H H H NO, H H 317
825 H CHy F H H H COLCH; -H -H 330
626 H CHy F H H H H H CFs 340
27 H CHy F H H H H H NO, 317
28 H CHy F -H H H <l H H 306
29 H CHy F H H H H H ! 306
630 -H CHy F -H H H H H H 272
631 H CHs F H H H -CH, H H 286
62 H CHs F H H H H CHs H 286
633 -H CH; F H H H H CFs H 340
64 -H CHy F -H H LCHy H H H 286

B35 -H CHy -F -H -H -OCH; -H -H -H 302




NI"N I~/

OOCH 5 1ii
No. R1 R2 R3 R4 R5 R6 M5 (Mrl)
-H-H-H-H-HCH3 337 H3C ~;,N |
H3CN | ~N CF3 527 -H-H -F -H -H CA#$

-177- Table 100 R4 R3 R5 R6 R2 ~ N Rl
524 -H -Cl -F -H-H Owe 353 NN |

ON H Ex
OVe 525

| NCF3 526 -H-CH3 -F -H -H CH3 369

399 N, kN O OCH3 528 -H -CH3 -F -H

-HJ F3 413 NN O OCH3 529 pr4d1=H1eb -H -H N N 241 530 -H -CH3 -F -H -H N
273 - 531 -H-H-F-H-HN259 532°-H-Cl -F-H-HN 293 -178- Table 101

R3

R4
RS

R6

R7

Nl =
R2 N 7 re
z RS
O
N\
H
ExNo. Ri R2 R3 R4 R5 R6 . R7 RE R9  MS (WD
636 H LCH; F H H -H -H -H -CH; 286
- 637 H CHs F# -H -H -H CF3’ -H -H 340
638 H -H F -H -H H -NO, -H -+ 303
639 H -H F H -H -H -CO.CH; -H -H 318
640 H H F -H -H -H -H -H CFs 326
641 H -H F H H H Cl -H -H 292
642 H -H F H H H - -H H o Cl 292
643 H -H £ -H H H -H H H 258
44 H H +F -H HH CH -H H 272
845 -H -H F -H -H -H -H CHy -H 272
46 H H F H H H H CF; -H 326
7 H -H F H H CH H H H 272
648 H H- F H H OCH H H OH 288
649 H H F H H -H R H H 326
650 H o8 F H -H CHy -H CF; -H 374
651 H < F H H H H NO, H 337
852 H Ll F H H H -H -OCHy; -H 322
8563 H £ F H H H "-H CHs  -H 320
654 H -H H H -H CHy -H CF; -H 322
655 H -H H H H H -H -NO; -H 285
656 -H -H H H H H -H -OCH; -H 270
657 -H -H H H -H H -H -CHs -H 268
658 H LCHs F H H CH; -H CFs H 354
659 . H CHy + -H -H -H -H NO, H 317
660 -H CHy + -H -H H -H OCH; -H 302
661 H CH; F -H -H H -H LHs -H 300
2 H H F H H CH H CFs -H 340
663 H -H + H H -H -H NC, -H 303
664 H -H F H H -H -H -OCH;  -H 288
655 +H -H F H H H -H LHs -H 286




R3 R4 R5 R6 M5 (Mk1) 533 -H -H -H -H
5

-HN 241 534 -H-CO -F - N 293 35 -H-CH3 -F -H-H 273 536 -H -H

-F -H-H259 537 -H-H-H-H-HH3
-F

RA RBRZRSNRS6 ONHEXx No. RL R2
H

_ C

“H H3CIN 321 \N~CH3 539 -H - CH3

269 x~ '"NCH3 - 538 -H-CA -F -H
-HHC aJ N301 "NCH3 540 -H -H -F
“HH3C NL 287 NCH3 541 -H-H M7 H-H271 N Ov 323542 -H-O -F

H
H-HN') --1/ N Ow 303 $48leHxCH3 -F -H-HN') N Ow -179- Table
02 R4 RBRROR R R NRLH

N
N~

1

R4
RG

R3 RS
R
o
R2 N RS
: RO
R1 ;
:N
\
H
ExNo. Rl R2 R8 R4 R5 R6 RV R8 RO MS M+

666 ‘H H H H H H

-H /ND -H 309




Ex No. R R2 R3 R4 R5 R6 MS(M+1) 289 544 -H-H-F -H-HN) -~lyN Ow

545 -H -H -H -H -H H3C 322 546 -H -H -H-H -H 296 SN\ / 547 -H -Cl -F -H
-H 348 SI_ 548-H-CHS-F-H-H§é§8h549-H-H-F-H-H.314 550 -H - H
-H-H-H326 O S 551 -H-C -F-H°H378 NOW S 552 -H-CH3 -F -H -H
358 N OVe 553 -H -H -F -H -Ha¥i4 10 S 554 -H-H-H-H-HS 310 /> CH 3
-180- Table 103 R4 RB RS R2| NR6 R7 j~ NHEXx No. Si R2 R3 R4 R5 R6

MS(M+1) 555 -H -H -H -HreH _N 296 S 556 -H -H -H -H -H 296 N S 557 -H -H
-H-H-H N 296 < o

Rt i
N

ExNo. R1 R2 R3 R4 R6E R6 R/ R8 RS NS (M+1)
867 -H < F H H H H H H 202
668 H H H H H H H H H 240
668 -H H H H H H No, -H H 285
670 H H H H H CH, -CH, -H -H 268
671 -H CHy -F H H H H H H 272
672 H CHy -F H H H No; -H -H 317
63 H H -F H H H H -H H 258
674 H H F H H H NO, -H -H 303
65 H H F H H CH; -CHy -H H 286
676 H € F H H H  CH H H 306
677 -H < F H H H -OCH; -H H a2
678 H L F H H H H OCH; H 322
679 H H H H H H CHy H H 254
680 -H H H H H H H OCH; H 270
689 4H CHy -F H -H H CHy H H 286
682 -H CHy -F H H H H OCH; -H 302
683 -H H F H H H <CHy H H 272
88 H H F H H H H  -OCH H 288
685 -H -H OCH, -H H H H -H H 284
686 CHy -H H H -H H H H H 254
687 H H <CF H -H H H -H -H 308
688 -H H N H H H H H H 265
689 H -NO, H H -H H H -H H 285
60 H H NO, H -H H H H H 285
601 H H NCHy -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 CHs H H H H H -H 254
66 H H CCHx -H H H  H -H H 296
g7 -H € H <l -H H H H H 308
698 -H -H -SCHs H H H H H H 286
69 H H ©€OCHs -H H H -H -H H 344
700 H H CHCH) -H H H H -H -H 282
700 -H H OCH;s -H H -H H -H -H 332
702 H H OCHsz -H H -H H H H 340
703 H H CHa H H H H H H 324

704 -H H -Cats H -H H -H -H _H 268




S 558 -H -C
-H-H N 314

-F
\

H

S51-H-H-H-H-H-N297 S 562 -H -C

HN348 S 559 -H-CH3 -F -H-H N 328 S560 -H-H-F

-F -H -H =N 349

S 563 -H-CH3 -F-H-H329 S564 -H-H-F-H-HI=N315 N

-H-H 1--N OH 311 N~ 3 -181- Table
No. RI1 R2 R3 R4 R5 R6 MS( Ml)

566 =

4 RA RBROERE RN Rl O
-F-H-H-NCH 363 N- 3 567 -H

[¢

565 -H-H -H
NH Ex.

-CH3 -F -H-Hi-NCH 343 N- 3Tal9l&682-H -H -F -H.-HNON 329 CH 3 S 569

-H-H-F-H-H-N315 M 570 -H-C -F -H-H /=N 363
R4
R3 R5 R6.. _N._ _R7
| =
R2 N 7 ke
_ z R9
R1 A
O
AN
H
Ex No. R1 R2 R3 R4¥ RS R6 R7 R8 RO MS (M)
705  -H H OCHLCHs H___ H H H H H 36
706 H CF; -F H H H H H H 326
707 H CFs H CFy H H H -H -H 376
708 H  -OCH -H H -OCH; H H H -H 300
709 €l H H H H H H -H H 274
710 -H H -OCH; H H H H H H 270
7H CH;  -CHs H H H H H H H 268
712.  CHs H. -H H H H -H H H 268
743 H F -H H OCHs H -H H H 268
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 <l H H H H H H 288
717 H Cl Cl H H H H H H 308
718 H F F H H H H H -H 276
719 -H F H £ H H H -H H 276
720 -H H CF, £ H H H -H H 326
721 H CF; H F H H H H H 326
722 -H  CFs -CH;, H H H H H H 322
723 -H -SCF; -H H H H -H -H H 340
724 H CFs -OCH;, H H H H H H 338
725 H CHs -N({CHz), CH,; H H H H H 311
726 H CH(CHs), -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 208
730 -H H -OCHF, H H H H H H 308
731 H F -H o H H H H 292
732 H CH; -OCHj3 CHs -H H -H H H 208
733 -H CHs H CHs -H H -H H H 268
734  -H F CH, H -H H H H H 272
735  -H F Cl H -H H H H H 202
736  -H CeHs -H H -H H H H H 316
737 H F H H H H H -H H 258
738 -H Cl -CH; H H H H H K 288
739 -H F F £ H H H H H 204
740  -H F H H LCHs H -H -H -H 272
741 -F H H CH; H H H -H H 272
742 -H F -OCH; H H H H H H 288




S H3C 571 -H-CH3 -F -H-H /=N 343 N\ /

M H3C 573 -H-H-H-H-HN",

IN 387 S H3C.

439 H3Clid -182- Table 105 R4 R3 RSR2Z N/R6 R

578 -H -CH3 -F -H -H CH3 CH3 354

R4

R3. R5

N CH3

H3C 572 -H -H -
574 -H -Cl
ON H
R4 R5 R6 MS(Mrl) 575 -H -CH3 -F -HHON* N 419 1/ S H3C 57

“HCH3 CH3 322 N NN CH 577 %abqeth H CH3 CH3 374

Z o

N CH3

579 -H-H-F -H -H CHs CH3 340

| 3
R2 N Z R8
z R9
R1 A
Q
H

Ex No. R R2 R3 R4 R5 R6 R7 R8 R9 MS (M+1)
743 -H -CH; -l H H H -H H H 288
744 -H H CsHy H H H H H H 282
745  -OCH; H H CHs H H H -H H 284
746  -CHs <l H H H H -H H -H 288
747  -H H CHCHs  -H +H H -H H H 330
748  -H Cl -H H OCH; H H H H 304
749  CHs F -CH; H H H H H H 286
750  -H -CHCH.CN -H H H H H H H 293
751 H H CH.CH,CN  -H H H H H H 293
752  -H Cl H H CH; H H H H 283
753  H -OCHF, H H H H H H H 306
754  H CoHs H H H H H -H H 268
755  -H F -OCH, + H H H H H 306
756  -H F F H QOCH; H H H H 306
757  -CHs H CHs H H H H H H 268
758 H + -F OCH; -H H H H H 306
759  H -OCH, -OCH;, H H H H H H 300
760  -H Cl H H H H H H H 274
761 -CHs H H CH; H H H H H 268
762 -H CHs -CHs H H H H H H 268
763  H N F H H H H H H 283
764  -CH(CHg), -H H CH; -H H H H H 296
765  -H NO, F H H H H H H 303
766  -CHCeHs -H H H -H H H H H 330
767  H -CH; -OCH, H H H H H H 284
768  -H -H CHs H H H H H H 316
768  -H <l -CN H H H H H H 299
770 H CH, F €H, H H H -H -H 286
771 H H -OCF,CHF, -H H H -H H -H 356
772 H H -OH H H H H H H 256




NNCH3 580 -H-H-H-H-H290 N~ 581 -H-C -F-H-H342 N~ f 582 -H
-CH3 -F -H-H 322 583 -H-H-F -H-H 308 -183- Table 106 R4 R3 R2 RS N/R5
RLONNN/) H Ex. No. RL R RB R4 R5 R6 M5(Mtl) 584 -H-H-H-H-H N 290
585 -H-H-F-H-HN308 586 -H-Q _ -F-H-HN342 587 -H-H-H-H-HN
290 588 -H-H-H-H-H/ N~ CH3 1589 -H-H-H-H-HCH3 310 N 590 -H
-H-H-H-HOw 354 O N O CH&b®O4i4H -H-H-H-HN291 J ° ~ 592 -H -Cl

-F-H-H)N ~ 343 1IN/ 593 -H-CH3 -F -H-H~ ~ 323 IN/ JJJI~~~~"1 594
~“H-H-H-H-HN291 -184
R4
R3 RS R6. _N._ _R7
i -
P
R2 N R8
z RO
R1 :
CN
\
H
Ex. No. R1 R2 R3 R4 RE R6 R7 RB RO MS (M+1)
773 -H N -H H -H -H H -H H 337
H,C—¢ ]/
S ) .
774 HOH (’Nl H -H -H -H -H H 307
S
775 H -H C H H -H H H -H 353
N
_\—O
\ ‘
776 H H 0 H -H H H H -H 308

77 H , H H -H H H H H 350
(O ~




Table 107 R4 R3 /R6 R2 NRL ONEx No. R R2 R3 R4 R5 R6 MB(M+1) 595 -H
“H-H-H-H367 NN 596 -H-Cl -F-H-H419 "N597 -H-CH3 -F -H -H 399
*x0. 598 -H -H-F -H-H 385 CC | ~ -185- Table 108 R4 R6 R3l /R5 N
R RR NI/ RRRO RLONEx No. REI'RF R3 R4 R5 R6 R7 R8 RO M5 +1 599 -H
-0 -F -H -H -HTab@ 1t5-H 337 600.-H -Cl -F -H -H -H -CO2CH3 -H -H 350

601 -H-O -F-H-H-H-H-H-CF3 360 602 -H-C -F-H-H-H-0O -H-H 326
603 -H-Cl -F[-H-H-H-H-H-CO 326 604 -H-Cl -F-H-H-OCH3 -H -H -H
322 605 H B -H-H-H-H-H-H292 606 -H-Cl -F-H-H-H-CH3 -H -H
306 607 -HIl-C F-H-H-ﬁ-H-CHS-H306 608 -H -Cl -F -H-H-H-H -CF3
-H 360 609N —H~H -CH3 -H -H -H 306 610 -H-Cl -F -H -H -H -CF3
-H-H 360 611 -H-H*H-H-H-H-N® -H -H 285 o
Q
hY
H
ExNo. Ri MS M+1)
778 - 2%
Jon
s
779 : c.j 298
0]
780 . 200
781 s 311
/(I/)_CH:’
N.
782 'l '! 280
284

783 /@Z)

784 0 204

312

785 : o) >
O B
786 Na 201
L
787 Ny 292
Joe
N

788 CH, 311




612 -H-H-H-H-H-H-C®2CH3 -H-H 298 613 -H-H-H-H-H-H-H-H-CF3
308 614 -H -H - “H-d -H-H274 615 -H-H-H-H-H-H-H-H-d
274 616 -H -H “H - H H H 240 617 -H-H-H-H-H-H -CH3 -H -H
254 618 R -H - H - 1@ 254 619 -H-H-H-H-H-H-H -CF3 -H
308 620 -H -H H -CH3 ~AL?8™254 621 -H-H-H-H-H-0OCH3 -H -H
-H 270 622 -H -k 6H-H - H H-CH3 254 623 -H-H-H-H-H-H-CF3 -H
"H 308 624 -H-CH3 -F -H-H-H-N®2 -H-H 317 625 -H -CH3 -F -H -H -H
- CO2CH3 -ﬂ{-FFBBO 626 -H-CH3 -F -H-H-H-H-H-CF3 340 627 -H-CH3 -F
N2 317 628 -H-CH3 -F -H-H-H-C -H-H 306 629 -H-CH3
-g;,ama 630 -H -CH3 -F -H-H-H-H-H-H 272 631 -H
-CH3 -F -H -H -H - -H-H286 632 -H-CH3 -F -H-H-H-H-CH3 -H 286
633 -H -CH3 -F -H -H-H-CF3 -H340 634 -H-CH3 -F -H-H-CH3 -H -H -H
286 635 -H -CH3 -¥{H -H-OCH3 -H -H -H 302 -186- Table 109 R4A R6 R3 / R5
NR7 R8 R RO RI @NH Ex No. Rl R2 R3 R4 R5 R6 R7 R8 RO M5 (M1) 636 -H
- 3—286—=637 -H-CH3 -F -H-H -H -CF3 -H -H 340
638——+P , ~ 5 . 639 -H-H-F-H-H-H-0C®2CH3 -H -H

316 646°-H -- 4 “cr3 326
9
O)
790 : o 282

791 N._CH. 305

H
-H
H
“H -

o
Ef
-

- 3
o
792 | o F 370
- fF :
/@ o
FF
793 o F 370
QT
F
O F
795 320
0
O)‘;:F
796 323
H3C7;O
Jo e
797 F 308
798 328

280

\
O




641

-H-H-F-H-H-H-O -H-H292 642 -H-H-F-H-H-H-H-H-C 292
643 -H-H-F -H-H-H-H-H-H 258 644 -H-H-F -H-H-H-CH3 -H -H 272
645 -H -H-F -H-H-H-H-CH3 -H 272 646 -H-H-F -H-H-H-H-CF3 -H 326
647 -H-H-F -H-H -CH3 -H -H -H 27294648 -H -H -F -H -H -OCH3 -H -H -H 288
1649 -H -H -F - H o 1&;3 -H-H 326 650 -H-C -F-H-H-CH3 -H-CF3 -H
374 651 -H -Cl “H'-H-H-N® -H 337 652 -H-Cl -F -H-H-H-H -0CH3
TH322 1. 653 -H-C -F -H-H-H-H-C2H5 -H 320 654 -H -H -H -H -H - O3

“H-CF3 -H 322,655 -H-H-H-H-H-H-H-NOQ2 -H 285 656 -H-H-H-H-H-H
-H-OcH3 -H 270" 657 -H-H-H-H-H-H-H-C2H5 -H 268 658 -H -CH3 -F -H
H354 659 . -H-CH3 -F -H-H-H-H-N® -H 317 660 -H
O3 -F -H -HIl-HJ-H-OCH3 -4 302 661 -H-OH8 -F -H -H -H -H -C2H5 - H 300
“CF3 -H 340 663 -H-H-F -H-H-H-H-N® -H
303 664 -H-HJl-F-H-H-H-H-OCH3 -H 288 665 -H-H-F-H-H-H-H-CH5
" H 286 -187- Tdble 1204 R5 R3/ RERT RZNRBRO RLONH Ex No. Rl R2
R3 R4 R5 R6 R7 R8 RO\WG{(M+1l) 666 -H -H-H-H-H-H-H-H309 5 -188-

~ Table 111 R4 \
ExNo. Ri MS_(M+1)
800 H 279

N
Jeou,
N0

802 OMe 355

310
297

297

805 =N




RBRENR7T RR/RENRS RO R NH Ex No. RL R2 R3 R4 R5 R6 R7 R8 RO MBS
+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-N® -H-H285 670 -H-H-H-H-H-CH3 -CH3 -H
-H 268 671 -H -CH3 -F -H -H -H -Hy W -H 272 672 -H -CH3 -F -H -H -H - N2
"H-H317 673 -H-H-F -H-H-H-H° A -H 258 674 -H-H-F -H -H -H - N2
H-H 303 675 -H-H-F -H -HTa04® 1CBB -H -H 286 676 -H -Cl -F -H -H -H
-CH3 -H-H 306 677 -H-Cl -F-H-H-H-OCH3 -H-H322 678 -H-Cl -F -H -H

“H-H-OCH3 -H 322 679 -H-H-H-H-H-H-CH3 -H-H254 680 -H-H-H -H
-H-H-H-OCH3 -H 270 681 gH -CH3 -F -H-H-H -CH3 -H -H 286 682 -H -CH3
“F-H-H-H-H-OCH3 -H 302| 683 -H-H-F BH -H -H -CH3 -H -H 272 684 -H
“H-F -H-H-H 28 “H-H-H-H-H-H 284 686
-CH3 -H -H -H-H-H-H-H-H 308 688
“H-H-CN - H-H-H-H-H-H 285 690
-H -H - N2 _ “N(CH3)2 -H -H -H -H -H -H 283
692 -H-CF3 -H-H-H-H-HRH-H 308B_ 693 -CH3 -H-F -H-H-H-H-H-H 272
694 -H-CF3 -Cl -H-H-H-H-H-H{34) 695 -H-H-CH3 -H-H -H -H -H -H 254
696 -H -H -C(CH3)3 -H -H -H -H -H\-kN296 697 -H-Cl -H-C -H-H-H-H-H
308 698 -H -H -SCH3 -H -H -H -H -H -¥Y 286

ExNo. Rl R2 R3 R4 R6 RB R7 RS RS MS (V1)

806 H C F+ H H H H CHs H 306

o7 -H G F -H -H -H 2PYRDYL -2PYRDYL -H 446

g8 H H H H H H H CHa H 254

809 H H H H H H H H CH; 254

80 -H H H -H H -H 2PYRDYL -2PYRDYL -H 394

81 H CH, F H H -H H . Ch H 286

82 H CH;, F H H -H -2PYRIDYL -2PYRDYL -H 426

83 H H F H H H 2PYRDYL -2PYRDYL -H 412
5

Table 119
R3
R10
R2
R9
R1

FxNo. R1 R2 R3 R4 R6 R6 R7 R8 RO RI0 RM__MS M1

84 H <O F H H H H H H H H 342

85 H H H H H H H H H H H 290

86 -H CH, F H H H H H H H H 322

87 H H F H H H H H H H H 308

10




699 -H -H -COC5H5 -H -H -H -H -H -H 344 700 -H -H -CH(CH3)2 -H -H -H -H - H
-H 282 701 -H-H-0C5H5 -H-H-H-H-H-H332 702 -H-H-0C6H13 -H -H -H
“H-H-H340 703 -H-H-C6H13 -H-H-H-H-H-H324 704 -H-H -CH5 41 -H
-H-H-H-H 268 -189- Table 112 R21R8~R6 R :xNx?z NH Ex No. R RR R3 R4
R5 R6 R7 R8 RO M5 M+l 705 - hpg s @2C6H5 -H -H -H -H -H -H 346 706 -H
-CF3 -F -H-H-H-H-H-H326 707 -H-CF3 -H-CF3 -H-H-H-H-H 376 708
-H-OCH3 -H-H-0OCH3 -H-H-H-H300 709 -1 -H-H-H-H-H-H-H-H 274
710 -H-H-OCH3 -H-H-H-H-H-H270. 711 -CH3 -CH3 -H-H-H-H-H -H -H

268 712 -C2H5 -H -H -B&-H R -H -H A8 268r10713 -H -F -H -H -0CH3 -H -H -H
-H 288 714 -H -H - “H-H-H-bel 282 715 -H -COCH3 -H -H -H - H
“H-H-H 282 716 - rsH - B - aH 288 717 -H-C -Cl -H -H
H-H-H-H308 718 -HYF4F -H -H - "H-H 276 719 -H-F -H -F -H -H
“H-H-H276 720 -H - F-H-H/HAH-H326 721 -H-CF3 -H-F -H -H
-H-H-H 326 722 -H-CF3 -CB3 N -H-H 322 723 -H-SCF3 -H -H -H
“H-H-H-H340 724 -H -CFB—DCH3 -H H-H-H-H338 725 -H-CH3
CN(CH3)2 -CHB -H -H -H -H -l 311 7267 H @ CH3)2 -H -H -H -H -H - H - H 282
727 -H -H -SC2H5 -H -H -H -HN'H -H 300 728 -H -H N(C2H5)2 -H -H -H -H -H
-H 311 729 -H -OCH(CH3)2 -H -H -H -H -H -H -H 298

ExNo. R1I"-R2 R3 R4 RS R6 R7_ R8 R® Ri0 R11 MS (M+1)
818 H < F H H CH H H H H H 356
318 H <€ -F H H H H H H H H 342
820 -H < -F -H -H H H H <Lk H 410
821 -H <€ F H LCés H H -H H H 418
822 H € F H -H H-H H O . H 376
823 -H € -F -H CFs -H H H H H - 410
824 H a F -H -H 4 -H H H LR 410
825 H -H H H LCHy H -H H -H H 304
826 H H - -H -H -H H H H H H 290

o i o e e o e e e s i e
T

827 H -H -H -H H -H H LCF -H 358
828 -H H H H CHs -H -H H H -H 366
829 -H -H H -H -H H -H H £ H 324
830 -H H -H -H £k H -H H H H 358
831 -H H -H -H H . -H H -H H LR 358
832 -H CHy F -H CHy H H H H -H 336
833 H CH; -F H H H H -H H -H 322
834 H -CH; F -H -H H -H H LCFR -H 390
835 H €CH F -H -H CH -H H H H H 398
836 -H CHy F -H -H -H H H H O -H 358
837 -H CHy F -H H €CFs -H -H H H -H 390
838 H CHy -F -H H -H H -H H -H LCF 390
83e H -H - H H €tHy H H H H -H - 322
840 -H -H -F H -H -H -H -H -H H -H 308
841 -H -H F H -H -H -H H -H L€k H 376
842 -H H £ H H CHs H -H H H -H 384
843 -H -H £ -H -H -H H -H H L4 -H 342
844 H -H £ H H CFR H H H -H -H 376
845 -H -H £ H -H H H -H -H -H CF 376
846 H € F -H H -H H -H CF; -H -H 410
847 -H -H H H H H -H H -F -H -F 325
848 -H -H -H H H H +H H CF -H -H 358
849 H CH, F H H -H -H H F -H -F 358
850 H L€Hy F H H H H -H L£F; -H -H 390
851 -H -H + H H H -H H F -H -F 344
8562 -H -H F H -H H H -H LCF -H -H 376
853 -H -H H H H OCHy H H H H -H 320




730 -H-H-OCHF2 -H-H-H-H-H-H306 731 -H-F-H-C -H-H-H-H-H 292
732 -H -CH3 -OCH3 -CH3 -H-H -H -H-H 298 733 -H-CH3 -H-CH3 -H -H -H -H
-H 268 734 -H-F -CH3 -H-H-H-H-H-H272 735 -H-F-C -H-H-H-H-H
“H 292 736 -H-06H5 -H -H -H -H 4o/ -H 316 737 -H-F -H-H-H-H-H -H
-H 258 738 -H-Cl -CH3 -H-H-H:-H_-H-H288 739 -H-F -F-F-H-H-H-H
“H 294 740 -H-F -H -H -CH3 -H -¥8#248 1gl272 741 -F -H-H-CH3 -H -H -H -H
“H 272 742 -H-F -OCH3 -H-H-H-H-H-H 288 -190- Table 113 R4 R3 R5 R6
NR7 RENft8 / ROL--N Ex No. RLR2 R3 R4 R5 R6 R7 R8 RO M5 (Mrl) 743
“H-CH3 -C -H-H-H-H-H%H 788 744 -H -H -C3H7 -H -H -H -H -H -H 282

745 -O0H3 -H -H -CH3 -H -H < H -H 284 46 -CH3 -0 -H-H-H-H-H -H -H
288 747 -H -H - CH2CBH5 2 %48 -H-C -H-H-0OCH3 -H -H

286 750 -H - CH2CH2CN -H - H
®-H-HH293 752 -H-O -H

i Cl
“H-CH3 -H-H-H-H 288 753 -H -OCHF2 \.\HAH\H-H-H-H-H 306 754 -H
-C2H5 -H -H-H-H-H-H-H 268/ 765 -|/-F\-OB -F -H-H-H -H -H 306 756
“H-F-F-H-OCH3 -H-H-H -H 757 -CH8 -H-CH3 -H-H-H-H -H -H 268

758 -H-F -F -OCH3 -H-H-H-H H 306 759 -H -OCH3 -OCH3 -H -H -H -H -H -H

3000 ExNo. R1 R2 R3 R¢ R5 RS R7 R& R9 R0 R MS (M+1)
854 H -H -+ <€ H H H ‘H H -H A 342
855 -H -H -F G -H <CH H H  -H H H 356
866 -H H -F €I H -OCH, -H H H O H H 372
857 H H £ o H -H CHs H H H H 356
88 -H H -F € H H H NO, -H H -F 405
859 -H H -F € H CHGCHs -H H -H H H 432
80 -H H -F < -H -H H H  OCH; -H H 372
881 H H F < -H -H OCH; -H -H H H 372
g2 H H F < H H H H H OCH; -H 372
863 H H -H -H H H H H -H -+ -H 290
864 -H H H H H CH H H H H H 304
g5 -H H -H H H OCHs -H H H H -H 320
866 H H H H H H = CH -H -H H H 304
87 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
870 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
g2 H H F CHy H H H H H H H 322
873 H H F LCHy -H CH, H H  -H H H 336
874 H H F CHy -H -OCH, H H H H H 352
875 H H F CHy H H CHy H -H H H 336
86 -H H F CHy -H -H H NO, -H H F 385
877 H H F CHy H -H H H -OCH; -H H 352
878 H H F <LCH; -H -H H H H -OCH; H 352
879 H H £ H H H -H H  H H H 308
gsf0 H -H F H H <CH, -H H H H H 322
g9 H H F H H OCH, H H  H H H 338
g2 H H F H H H CHs -H -H H H 322
883 H H F H H H H NO, -H H F 371
884 H H F H H H H H  -OCH; -H H 338
g5 H -H F H H H OCHs -H -H H H 338
g6 H H F H H H H H H -OCH, -H 338

887 H -H H H -H -H OCHs -H -H -H -H 334




760 -H -Cl -H-H -H -

H-H-H-H274 761 -CH3 -H -H -CH3 -H -H -H -H -H 268
762 -H -CH3 -CH3 -H -H -H -H -H -H 268 763 -H-CN-F -H-H-H-H-H -H 283
764 -CH(CH3)2 -H-H-CH3 -H-H-H-H-H296 765 -H-N® -F-H-H-H-H-H
-H 303 766 -CH2C6H5 -H -H -H -H -HL98—-H -H 330 767 -H -CH3 -OCH3 -H -H
“H-H-H-H284 768 -H-H-06H5 -H -H -H -H -H -H 316 769 -H -0 -CN -H
“H-H-H-H-H299 770 -H-CH3 -F-CH3 HH -H H -H 286 771 -H -H
-OCF2CHF2 -H-H -H -H - HTaH185622772 -H-H-OH-H-H-H-H-H-H 256 5
-191- Table 114 RA RBRRENR7T R I / NRB RO RLONH Fx No. RL R R3
RA R5 R R R8 RO M5 (M+l) 773 -HN-H-H-H-H-H-H-H337 H3C{S 774
“H-HN-H-H-H-H-H-K307 0775 -H-H-H-H-H-H-H-H 353 ON-\-0
776 -H-HO -H-H -HsH-H-R308 777 - F/ aO-H-H-H-H-H-H-H 350
-192- Table 115 H H -~ /| NN--~-R1L H ON Bc NO R1 M5 (MH1) 778 296
R6
R2 N
0
N
\
H
ExNo. R1 RZ R3 R4 Rb RG MS (M#1)
888 H H F H H : 297
88 - H H + L -H -CHC=CH .2B3
890 H H + L -H . Hac CH3 415
HC CH,
891 H H F£ < H 5

892.-H-H-F £ -H 346
\I&C,




779 / OL 298 Q) 780 290 781 S 311 N>-CH3 782 290 783 O 284 784 O 294
O- 312 O 786 N 291 787 N 292 788 CH3 311 -193-.116 Table
M5 (M+1l) 789 284 J O 790 0 282

CH3 305 792 OF 370 OF F F 793 )43 F 370 OF 794 o a OCH 320 3 795 320

785 |
NI

OOF F

RL Hj-~

NH Ex. No. R

Table 123

R3

R2

R4
R5
N/RS .
R1

ID”

\ 1 791

r

Ex. No.

R1

R3 R4 R5 R6

NMR

Salt

893

894

895

896

-F Cl
Ci
-CHs

N

/&J\F
o

/&J\F

Cl

"H-NMR (DMSO-dg) Sppm : 1.55-1.75
(1H,m),2.2-235( 1H, m),2.38 (6H, s),
2.85-3.0(1H,m), 3.132 (2H,m), 3.6
3.75(1H,m),4.17 ( 1H, br), 477 { 1H, t,
J=7.7,7.7Hz), 721 (1H, dt, J= 4.0,
7.1Hz), 7.25-7.35 ( 1H, m), 7.55-7.65
(2H,m), 7.85 (1H, bs ), 8.14 (1H,d, J =
2.3Hz), 8.76 (2H, br).

"H-NMR (DMSO-de)Sppm ; 1.55-1.75
(1H,m),2.152.3(1H,m),2.83.0( 1H,
m), 3.05-32(2H, m), 361 (1H, dd, J =
7.1, 1.8),474 (1H, , J=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),
782(1H,s),8.05(1H,d,J=2.2Hz),
9.1-9.55 (2H, m).

"H-NMR (DMSO-de)dppm ; 1.55-1.75
(1H,m), 2.152.35 (4H, m), 2.75-2.95
(1H,m), 3.032(2H, m), 35537 (1H,
m), 4.76 (1H, # 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 (1M, d, J =1.8Hz ), 9.43 (2H, br).
"H-NMR (DMSO-de)Sppm : 1.55-1.75
(1H,m),2.152.3 ( 1H, m), 2.8-3.0 (1H,
m), 3.0-3.2(2H,m), 3.553.7{ 1H,m),
475(1H,tt, J=7.6,76Hz),5.04 ( 1H,
br), 6.97.05(1H,m), 7.3-7.5(2H, m),
7.62 (1M, dd, J=9.0,9.0Hz), 7.71 (1H,
dd, J=24,8.7Hz), 7.958.15 { 2H, m ),
9.40{ 2H, br).

2 Methanesulfonate

Hydrochloride

2Hydrochloride

ZHydrochloride

HH\ H

N




796 H3C)~0O 323 \~N 797 F 308 798 328 799 280 O -194- Table 117 H HHN
RLNI HH Ex No. R M5 O1+1) 800 H 279 801 MO 353 NO CH3 802 Ow

355 ~ O ~~ N-O CH3 803 " 310 N\__/20§§804 297 -~N 805 N 297 5 -195-
Table 118 RA R7 R3 R5 R6 R8 R2 N RL N H,
Table 124
R4
R3 RS
R2 ‘N’R('3
e
ExNo. RT R2 R3 R4 R5 R6 NMR : Salt
go7 H H F < H F "H-NMR (DMSO-de)oppm : 1.5-1.7 (1H, m),  2Hydrochloride

2152.3(1H, m), 282.95( 1H, m), 3.0-32
“ (2H, m), 3.5-3.65(1H, m), 439 ( 1H, br),
xN-  470(1H, 1 J=7.8,7.8Hz),668(1H,d,J=
1.3Hz), 7.35-7.45 (1H,m ), 746 (1H, s),
761(1H,dd, J=9.0,9.0Hz), 7.71 ( 1H,dd, J
=26,6.8Hz), 7.95-8.05 (1H,m ), 9.27 ( 2H,
br).
ggg -H -H -F € H g 'HNMR (DMSO-ds)5ppm: 1.55-1.75 ( 1H,m), Hydrochloride
) 20623(1H,m), 283.0(1H,m), 3.05-33
(2H,m),3.53.7 (1H,m), 478 (1H, 1 J=7.3,
c] 7.3Hz),686.9(1H,m)7.1-7.2(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).
89 -H H F H H ~ "H-NMR (DMSO-ds)Bppm : 1.55-1.75 ( 1H, m ), 2Hydroch}onde
Y  21225(1H,m) 285305(1H,m), 31325
s  (2H,m),363.75(1H,m), 3850 (1H,m),
528 (1H, it J=8.2,82Hz),6.06 (1H,d,J=
89Hz),7.22(1H,d, J=58Hz), 7.35-7.5 ( 5H,
m), 7.85( 1H, d, J =8.9Hz), 9.34 (2H, br).
900 -H H -H H -H "H-NMR (DMSO-de)Sppm : 1.55-1.8 (1H,m), 2Hydrochioride
N 22235(1H,m),2.82.95(1H, m), 3.0-325
S . (2H,m),3.63.75(1H, m),4.10( 1H, br),
4.754.9(1H,m),668(1H,dd, J=21,
89Hz),7.15-7.3(2H, m), 7.3-745 (1H, m ),
7.45-76(3H, m), 7.93 (1H, d,J=8.9Hz),
8.87 (1H,s), 9.26 ( 1H, br), 9.38 (1H, br).




Ex. No. RL R2 R3 R4 R5 R6 R7 R8 RO M5 (Mrl) 806 -H-C -F -H -H-H -H.
- CH3 306 807 -H-C -F-H-H-H-2-PYRIDYL -2-PYRIDYL -H 446 808 -H -H
"H-H-H-H-H-OB -H254 809 -H-H-H-H-H-H-H-H-CH3 254 810 -H -H
“H-H-H-H-2-PYRIDYL -2-PYRIDYL -}4-394 811 -H-CH3 -F -H -H -H -H -CH3
-H 286 812 -H-CH3 -F -H-H -H -2“PYRIDYL -2-PYRIDYL -H 426 813 -H -H -F
-H-H-H -2-PYRIDYL -2-PYRI DYL - Bable 1% Table 119 R3 R4 R11 R6 N RI0 R2-
RS RO RL[/~) RT RS \N H Ex. No. RL R2 R3 R4 R5 R6 R7 R8 RO R10 R11 MBS
(M1) 814 -H-C -F-H-H-H-H-H-H-H-H342 815 -H-H-H-H-H-H-H
“H-H-H-H290 816 -H-CH3 -F -H-H R4 -H-H-H-H-H322 817 -H-H-F
-H-H-H-H-H-H-H-H308 10 -198:_T¥ablRs 120 R3 R RO RI0 R2\ / R5 R8
R71 RLNNR7 RS Ex No. R R2 R3 R4 R8 RO RI0 R11 M5 M+l 818 -H
--Cl -F-H-H-CH3 -H-H-H-H-H & -l -F-H-H-H-H-H-H-H
-H 342 820 -H-C -F-H-H-H-H-H-R{-GF3 -H 410 821 -H-Cl -F -H -H
-C5H5 -H -H -H-H-H 418 822.-H-C -F {H}H-H-H-H-H-C -H 376 823
-H-Cl -F-H-H-CF3 -H-H-H-H-H410 8§4 -H-C -F-H-H-H-H-H-H-H
- CF3.410
ExNo. R1 R2 R3 R4 Rb R6 NMR Sait
901 H H F H H "H-NMR (DMSO-Gojoppm : 16-1.76 (1H,  2Hydrochionde
/@\‘N m),22-2.35(1H, m), 28-2.95 ( 1H,m ),
s 3.05-325(2H,m), 36-3.75 (1H, m ), 447
: (1H, br), 4.80 ( 1H, tt, J=7.6, 7.6Hz ), 666
(1H, dd,J =22, 8SHz), 7.257.4 ( 4H, m),
748 (1H,d,J=1.8Hz), 7.92 (1H,d, J =
9.0Hz), 8.85(1H, ), 9.34 ( 1H, br), 9.45
} (1H, br).
gz H -H -H -H H Cl H-NMR (DMSO-dg)dppm : 1.8-1.75(1H,  Hydrochioride
m), 2.15-2.3 (1H, m), 2.90 ( 1H, dd, J = 8.0,
A\ 11.8Hz), 3.05-32 (2H, m ), 362 (1H, dd, J
5 =69, 11.6Hz), 47-4.85( 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
| =5.5Hz ), 9.23 (2H, br).
03 -H H H H H "H-NMR (DMSO-e)oppm: 16-1.75 (1H,  Hydrochloride
mCH m), 2.4-2.25( 1H, m), 255 (3H, d, J =
‘ s 0.8Hz), 2.8-2.95( 1H: m ), 3.0-3.25 ( 2H,
m), 35-365 (1H, m), 472 (1H, t, J=7.3,
7.3Hz), 8.80(2H, d, J=7.7Hz ), 6.85-7.0
(2H,m), 7.10(1H, s ), 7.2-7.3 (2H, m),
783 (1H,d,J=1.8Hz), 769( 1H, d, J=
| 8.5Hz ), 9.17 (1H, br), 9.34 ( 1H, br),
004 -H H F HNMR (DMSO-ds)dppm: 16-1.75 (1H,  Hydrochloride

m), 2.12.25(1H, m), 253 (3H, d, 4 =
0.7Hz),2.82.95 (1H, m), 3.0-3.25 ( 2H,
m), 3.5-365 (1H, m), 469 (1H, & J=7.1,
7.1Hz), 6.86 ( 1H, dd, J=2.1, 8.5Hz), 6.9-
7.05(2H,m), 7.05 (1H,s), 7.17.2 (2H,
m), 7.54 (1H,d,J=1.8Hz ), 7.62 (1H,d, J
=8,6Hz ), 9.30 ( 1H, br), 9.45  1H, br).




825 -H -H-H-H-H-CH3 -H-H-H-H-H304 826 -H-H-H-H-H-H-H-H-H
-H-H 290 827 -H-H-H -H-H-H-H - H H-CF3-H 358 828 -H-H-H-H -H
-06H5 -H -H-H-H-H366 829 -H-H-H-H-H-H-H-H-H-C -H 324 830 -H
“H-H-H-H-CF3 -H-H-H-H - H35820§31 H-H-H-H-H-H-H-H-H-H-CF3

358 832 -H-CH3 -F -H -H -CH3 -Hralbte H2éHd -H 336 833 -H -CH3 -F -H - "W
“H-H-H-H-H322 834 -H-CH8 -F -H-H-H-H-H-H-CF3 -H 390 835 -H
~CH3 -F -H -H -C6H5 -H-H-H-H-H 398 836 -H-CH3 -F -H-H-H-H-H -H

-Cl -H 356 837 -H-CH3 -F -H-H-CF3 -R4-H -H-H-H390 838 -H-COB -F -H
“H-H-H-H-H-H-CF3 390 839 -Hghl -E -Hs-H -CH3 -H -H -H -H -H 322 840
“H-H-F-H-H-H-H-H-H-H-H308 4-H-H-F -H-H-H-H-H-H-CF3
-H 376 842 -H-H-F -H -H -C5H5 I—Ez N<RO-H 384 843 -H-H-F -H-H
“H-H-H-H-C -H342 844 -H -H HiqHz-CF3 -H -H -H -H -H 376 845 -H
"H-F-H-H-H-H-H-H-H-CF3 376 848 ¢fQ -F -H-H-H-H -H -CF3 -H
“H 410 847 -H-H-H-H-H-H-H-H-F -H-§ 326 848 -H-H-H-H -H -H -H
“H-CF3 -H-H 358 849 -H -CH3 -F -H-H-H"H -H-F -H -F 358 850 -H -CH3
“F -H-H-H-H-H-CF3 -H-H390 851 -H-H-F-H-H-H-H-H-F-H-F 344
852 ~H -H H . H M H —CF3—H—H-376—853—H H——tH—EEH8—H~- H
“H - PN Bh RE R Q7R4Tmﬁ5 Rl R34 RI 7
3 B,
Ex No.920R1 2 3 ®RiRS R6 -7 RS RO ﬁlﬂﬁ)oRl @3)219_223(1}{
/@j m)255(2Hde 7.0,8.0 Hz, with
DMSO-d8 ), 2.78-2.89 (1H, m ), 2.86 -
(2H, dd, J=7.0, 8.0 Hz), 3.08-3.22 ( 2H,
m), 327 (3H, s ), 3.48-362 ( 1H, m, with
H2O ), 459469 ( 1H, m ), 6.4 ( 1H, dd,
J=23,83Hz),652( 1H,dd, J =23,
12.8 Hz), 7.02-7.16 (4H,m), .34 (2H,
br). ,
06 H -H CH, F H GH, 'HNMR(DMSO-doppm:159-172  Hycrochiorde
L2 0 (1Hm),213(3H,d,J=086Hz),
/@j 217227 (1H,m), 2.82:2.91 (1H, m),
- S~ 300320(2H,m),3.61-363(1H,m,
with H20 ), 363 (3H, 5 ), 466-4.73 ( TH,
m), 647 (1H, dd, J = 2.3, 85 Hz ), 6.58
(1H, dd, =23, 126 Hz ), 665 ( 1H, d,
J=05Hz),7.11 ( 1H, dd, J = 85,89
Hz), 7.36 { 1H, dd, J = 2.5, 89 Hz ),
7.56-7.60 (2H, m ), 7.89 (1H, d, J = 9.5
Hz ), 9.33 ( 1H, br), 9.41 { 1H, br).
07 H -H F CHy -H CH,  'H-NMR (DMSO-d)oppm: 1581.72  Hydrochiorde

B2 o (1Hm),2082.19(1H,m), 218 (3H,
m d,J=1.4 Hz), 2.48-2.51 (2H, m, with
DMSO-d6 ), 278-2.90 ( 1H, m), 2.81
(2H, dd, J=6.8, 8.0 Hz), 3.09-3.19 ( 2H,
m), 322 (3H, s ), 3.40-3.54 ( 1H, m, with
H20 ), 4.56-4.66 ( 1H, m ), 6.75-5.80
(1H, m), 6.83-6.85 (2H, m ), 6.90 ( 1H,
dd, =26, 6.8 Hz), 7.027.11 (2H, m),
9.29 ( 1H, br), 9.40 ( 1H,br).
w8 H H F CHs H CH,  'HNMR(DMSO-dq)Bppm: 162-1.75  Hydrochioride
N2 0 (1Hm)214226(1H,m),220(3H,
/@’\j d,J =16 Hz), 2.852.95 (1H, m), 3.11-
~  343(2H,m), 353369 (1H, m, wih
H20 ), 350 (3H, s ), 464-4.73 (1H, m),
661 (1H, d,J=9.4 Hz ), 6.82.6.87 ( 1H,
m), 6.95( 1H, dd, J = 2.6,6.8 Hz), 7.11
(1H, dd, =9.0,9.1 Hz), 7.18 ( 1H, dd,
J=26,91Hz), 7.38 (1H,0,J=26"
Hz), 7.48 ( 1H,d, 4 =9.1 Hz ), 7.86 ( 1H,
d,J=9.4Hz), 9.35 (1H, br), 948 ( 1H,
br).




854 -H-H-F-C -H-H-H-H-H-H-H342 855 -H-H-F-C -H-CH3 -H -H
“H-H-H35 856 -H-H-F-C -H-0CH3 -H-H-H-H-H372 857 -H-H-F
-l -H-H-CH3 -H-H-H-H356 858 -H-H-F-C -H-H-H-N® -H-H -F 405
859 -H -H-F -C -H -CH2C6H5 -H -H204~H -H 432 860 -H-H-F -0 -H-H-H
-H -0CH3 -H -H 372 861 -H-H-F_Cl -J;Z-H-OCI-B-H-H-H-H372 862 -H - H
“F-C -H-H-H-H-H-0CH3 -H 372P1868TH -H-H-H-H-H-H-H-H-H-H
290 864 -H-H-H-H-H-CH3 -H-H-H-H-H304 865 -H-H-H-H-H -0CH3
“H-H-H-H-H320 866 -H-H-H-H-H-H-CH3 -H-H-H-H304 867 -H -H
“H-H-H-H-H-N® -H-H-F 353 868 P4 -H-H-H-H-CH206H5 -H -H -H -H

-H380 869 -H-H-H-H-H-H-H-& RSH -H 320 870 -H-H-H-H-H-H
-OCH3 -H-H-H-H320 871 -H-H -H - -HhgH -H -H -OCH3 -H 320 872 -H
-H-FCHBHHHHHHH32?283NHHFCHBHCHBHHHH
-H 336 874 -H-H-F -CH3 -H -0CH3 -H Rf -H-H352 875 -H-H-F-CH3 -H
-H-CH3 -H-H-H-H336 876 -H-H-F - N-H-H-H-N02 -H-H-F 385 877
-H-H-F-CH3 -H-H-H-H-0CH3 -H-H 352 H878 -H -H -F -CH3 -H-H -H -H -H
-0CH3 -H 352 879 -H-H-F-H-H-H-H-H-H-H-H308 880 -H-H-F-H-H
-CH3 -H-H-H-H-H322 881 -H-H-F-H-H-OCH3 -H-H-H-H-H 338 882
-H-BxNe. R4 -R2 -A3 -RH3 R RH -H -H 322 883 -H -MmR- -H -H -H -H sf? -H -H
-F 37909884 ~H -H -BH: HHH -H -Hg H - OGHi&MRfcbmme;ﬁém&mnm Hhydrochiblige H - H
-0CH3 -H -H -H -H 338 886 WOH I m)t2.6ek 17KHH, b );20@K8H- H 338 887 - H
-H-H-H-H-H-02H5 -H -H H B34 -dlB8:5HAH42 (224 R469RD RS R2 R6

Hz),2.81-2.89 ( 1H,m), 2.83 (2H, dd, J
=69, 80Hz), 3.083.14 (2H, m), 3.16-
3.56 ( 1H, m, with H20 ), 4.52-4.61 ( 1H,
m), 6.63-8.69 (1H, m),6.79 (1H, dd, J =
26,6.9Hz),6.84-6.85 (3H,m), 7.02
(1H,dd, J=9.4,9.1 Hz), 9.17 (1H, br),
929 ( 1H, br), 10.07 (1H;s).
910 H H F <CHs -H o H-NMR (DMSO-dgjoppm: 1.56-1.68  Hydrochloride

.CH, (1H,m),2.16-265( 1H,m), 263 (3H,
N™% d,0=15Hz),2.782.89(1H, m), 2.83
. (2H,dd, J=6.5,65Hz), 295 (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), 841 (1H, d, J=2.4 Hz), 6.47
(1H, dd, J =24, 8.7 Hz), 7.07-7.12 (1H,
m), 7.20 (1H, dd, J =24, 7.0 Hz ), 7.20
(1H, dd, J=8.9, 9.2 Hz), 7.64 ( 1H, d, J
=87 Hz), 911 (1H, br), 9.18 ( 1H, br),
91 H H F O H CH "H-NMR (DMSO-ds)ppm : 1.581.71  Hydrochloride
N0 (1Hm)215222(1H,m) 255 (2H,
/@1/( dd, J=6:4, 8.3 Hz), 2.81-2.89 ( 1H, m),
2.86 (2H, dd, J =6.4, 83 Hz ), 3.12-3.17
(2H,m), 3.26 (3H,$),3.55 (1H, dd, J =
6.9, 1.7 Hz), 460470 { 1H, m ), .69
(1H, ddd, J=3.0, 3., 9.1 Hz), 6.93 ( 1H,
dd, J =3.0,6.3 Hz), 7.03-7.06 {2H, m),
7.45(1H, d, J=9.3 Hz), 7.27 ( 1H, dd. J
=94,9.1 Hz), 847 (2H, br).
g12 H -H F <€ H CH HNMR (DMSO-dg)Sppm: 1.62-1.72 Hydrochloride
020 (tHm) 217-227 (1H,m), 2.83-2.04
/@j (1H,m), 3.12-3.19 (1H. m), 3.54-3.60
P (1H,m), 363 (3H, ), 467-477 ( 1H,
m),666 (1H;d,J =95 Hz), 6.74 ( 1H,
ddd, J =31, 3.8,9.1Hz), 6.99 ( 1H. dd, J
=31,6.3Hz), 7.29 (1H, dd, J=9.1, 0.1
Hz), 7.37 ( 1H, dd, J = 2.6, 8.9 Hz ), 7.56-
7.60 (2H,m), 7.88 (1H, d, J=95 Hz),
9.13 {1H, br), 921 { 1H. br),




RLONHEX. No. RLR2 R3 R4 R5 R6 M5 (M+l) 888 -H -H -F -H -H 297 889 -H
: F-C -H-CHGCCH253 890 -H-H-F -C -H H3C CH3 415 H3C CH3 891 -H

F “HN 345 892 -H-H-F-C.-H346 SO 5 -199- Table 123 R4 R3I
RS R2 N R RLN H Ex No. R1 RO R4 R5 R6 NMR Salt 893 -H -H -F -Cl

-H N 'H NWR (DVSO d6) 5ppm :1.55- faibe 21 Mt hanesul fonate (1H m, 2.2-2.35
(1 H m, 2.38 (6H, s), IF 2.85-3.0(1H, M, 3.13.2(2H m, 3. 6-

3.75(1H, M ,4.17(1H,br) , 4. 77(1H, tt, J = 7.7,7.7Hz), 7.21 (1Hdt,J=4.0, 7.1
Hz), 7.25-7.35 (1 H m, 7.55-7.65 (2Hg®),7.86(1H, bs), 8. 14(1Hd,J= 2

3Hz), 8.76 (2H, br). 894 -H-H -F -gh
Hydrochloride (IH m,2.15-2.3(1H m,
(I'H, dd, J =7.1,11.8),4.74(1H,tf, IJRé:
7.10(1H,ddd, J=2.4,2.4,12. OHz), 7.25-7.
7.82(1H's),8.05(1H.d, J=22Hz), 9.1-9.55 (
"H NVR (DVBO- d6) 5ppm : 1. 55-1. 75 2Hydr ochl @
m, 275-295 IF (1H nm,3.03.2(2H, m, 3.553. 7(
m,4.76(1H,tt,J=7.6,7.6Hz),5. 38

-l NgsH NVR (DMSO-ds) Sppm : 1. 55-1. 75
0O(14H F m, 3,053.2(2H m,3.61

"L H M), 7.45-7.65 (2H, m,

Ny M. 895 -H -H-F -CH3 -H N
El'de (1 H m, 2.15-2.35 (4H,
H,

ExNo. R1 R2 R3 R4 R5 R6 NMR Salt
913 H < F H -H N TH-NMR (DMSO-ds)oppm; 2Hydrochloride
: “ 1.65-1.82(1H, m), 2.19-
= 2.40(1H, m), 2.90-3.10(1H, m),

3.10-320(2H, m), 3.65-
3.80(1H, m), 4.80-4.90(1H, m),

7.30.7.45 (2H, m), 7.52(1H, d,

J=25Hz), 7.55-7.60 (2H, m),

7.88(1H, dd, J=84, 5.1Hz),

8.15(1H, d, J=0.4Hz), 8.83(1H,

d, J=8.4Hz), 8.94(1H, d,

J=4,1Hz), 9.45(1H, bs),

9.62(1H, bs)

'H-NMR (DMSO-dg)dppm: = 2 Trifluoroacetzte

H
N 0 1.56-1.70 ( 1H, m), 2.12-2.22
/@;j (1H,m),2.46 (2H, dd, J =
- 7.1,8.0Hz), 2.80-2.90 ( 1H,

m),2.88(2H,dd, J=7.1,8.0
Hz) 3.09-3.16 ( 2H, m ), 3.50-
360(1H, m), 4.58-4.68 ( 1H,
m),6.61 (1H, ddd, J=34,
3.5,91Hz),686(1H,dd, J=
2.9 6.3Hz) 6.91-7.00 ( 3H,
m),7.23( 1H, dd,J=9.1,9.1
Hz), 880 (2H, br), 10.19
g 1H,8).
H-NMR (DMSO-dg)dppm : 2 Trifluoroacetate

H
N 0 1.58-166 ( 1H, m), 2.10-2.20
m (1H,m), 2.43 (2H, dd, J =
7.0,81Hz),2.84 (2H,dd, J =

7.0,8.1 Hz), 2.84-2.92 (1H,
m),3.11-3.21 (2H, m), 3.47-
3.55(1H, m ), 4.54-4.64 ( 1H,
m), 6.796.89 (5H, m), 7.09

" (2H,dd, J =838, 89Hz), 871
(2H, br), 10.10 (1H,s).

914 H H F L H

g5 H -H -F -H -H




5-7.25 (2H, ™), 7.25-7.4 (2H,n),7.75(1H,dd, J=1.2, 23Hz),
, J = 1.8Hz), 9.43 (2H, br). 896 -H-H-F -Cl -H'H NWR
m 1, 55-1.75 2Hydrochl oride N+ (1H n),2.15-2.3(1H m,2.83.0(IH,
m, 3.553. 7(1H ), -@0755(1H tt,J=7.6,7.6Hz),5 04(1H br),
, 7375(2H n)r N ff%élHdeQOQOHz) 7.71 (1 H,
7.95-8.15(2H, ), 28*80%¢3H, br). 5 -200- Table 124 R4 R3
Ex No. RL R2 R3 R4 R5 NVR Salt 897. -H-H-F-d -HF
ppm:1.5.1.7 (1 H, m), 2Hydrochl oride 2.15-2.3(1H m,
m, 3.0-3.2 1 (2H,m, 3583 65(1H n,4.39(1H br), N O
7.8Hz), 6.68(1H,d, +80z), 7.35-7.45(1H, n), 7. 46(1H, s),
9. 0Hz) , 7. 71(1H,dd,J @. 6,66 8Hz), 7.95-8.05 (1 H, m),
98 -H -H -F -C -A25 TH NVR (DVSQd6) bppm : 1. 55-1.75 (1 H,
rochlorlde "(2H, M(3 H3.7 )(R1pAM, ( H it 3.05-3.3 J-= 7.3,
.3Hz),6.8:6.9(1H ), 7.1-7.2(2H m, 7\3¢(1H, dd, J=9.0, 9. OHz), 7. 44(1H, d, J
) .97(1H,s),8.08(1H,d, J=8. 7Hz), 9.28 (1H, br), 9.44 (1H br). 899 -H
“H ' H NVR (DVBO4) 6ppm : 1.55.1.75 (1 H. n), 2Hydrochl oride \
(1 H m). 2.853.05 (1 H m), 3.13.25 N(2H m), 3.63.75 (1 H m
, 3B.T®OR’(1RIH RB) , R45. REB(RBH, tt, J=8. 2, 82Mik}, 6. 06( 1H, d, J= Salt
OHz)18. 2B( TH d, ¥=5. 9Hz)-H7. 35- 7. 5€RH, "H-NMR (DMSO-ds)5ppm © Hydrochloride
N._O - 1801.71(1H,m), 212222
Q’\j (1H,m), 2.49.254 (2H, m,
with DMSO-d6 ), 2.82 (2H, dd,
‘ J=74,80) 284291 (1H,
m), 3.12-3.16 (2H, m), 3.23
(3H,8),345-3.55 (1H, m),
456-4.65 (1H, m ), 6.87-6.95
(4H,m), 7.06 (1H,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 "HNMR (DMSO-de)Sppm ; Hydrochloride
m 1.58-1.73 (1H, m ), 2.10-2.31

” 0 (1H,m), 241 (2H,dd, J=
7.0,80Hz2),280(2H,dd, J=
7.0,8.0Hz), 2.82-314( 1H,
m), 3.14 (2H, br), 3.46-3.56
(1H,m), 454462 ( 1H,m),

6.31(1H,d, J=22Hz), 647

{iH,dd, J=22,8.1 Hz),

7.01-7.10 (3H, m ), 7.21 { 2H,

dd, J=87,88Hz), 8.83(2H,

br), 888 (1H,s).

"H-NMR (BMSC-de)appmi: Hydrochloride

- H
N O 1.60-1.70 (1H, m), 2.10 (3H,
m §),243221 (1H. m ), 243~
248 (2H,m), 2.79-2.90( 1H,

m),2.87 (2H, dd, J=7.1, 8.0
Hz),3.11(2H, br), 3.48-355
(1H, m), 4.56-4.68 (1H,m),
6.37 (1H, dd, J=2.4, 84 Hz),
6.44 (1H, dd, J =2.4,13.0

Hz), 8.90-7.08 ( 4H, m ), 9.22
(1H, br), 9.32 ( 1H, br), 10.19
(1H,s).
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m, 7.85(1H, d, J=8.9Hz),9.34(2H br). 900 -H -H -H -H -H ' H NVR ( DVBCd6) Sppm
:1.55-1.8 (1 H m), 2Hydrochloride \ \ N -
222.35(1H, M, 2.8-2.95(1H, m,3.03.25_S (2H, M, 3.6-3. 75(1 H, m), 4. 10(1 H, br),
4.754.9(1H,m, 6.68(1H dd, J=2.1, 87&%" 7.15-7.3 (2H, m), 7.3-7.45 (1 H,
m), 7.45-7.6 (3H, n), 7.93 (1 HradieJeBy 9Hz), 8.87(1 H

s),9.26(1H, br),9.38(1H br). 5 -201- Table 125 R4 R3 R5 R2 N-R6 Rl~ "N

Ex No. R R2 R3 R4 R5 R6 NVR Salt .901 -H -H -F -H -H H NVR (DI\/BOd6)6ppm
:1.6-1.75 (1 H 2Hydrochloride Nm), %42-2.35 (1 H m), 2.8-2.95 (1 H m
), 3.05-3.25(2H, m), 3.6-3.75(1 H, Rk, 4 4ks

(1H, br), 480(1Htt J=7.6,7.6Hz),6.66 de2289Hz) 7.25-7.4(4H m,
7.48(1H,d,J=1.8Hz),7.92(1H,d, J= I\/% $,s),9.34(1H, br), 9. 45

clH, br). 902 -H -H -H -H -H G HN ( O—d6)8ppm 1.6-1.75 (1 H,
Hydrochloride n), 2.15-2.3 (1H m, 2. (M, dd, J = 8.0, \ 11.6Hz ),
3.0532 (2H, m, 3.62 (1 H dd, J =6.9,11. ), 4748( Hm,6.92(1H, d,
J =1.8Hz), 7.04 (2H, d, J = 7.7Hz), 7.17 (IH, dd, J:7.3,73Hz),
7.35-7.45 (3H, m, 763(I H d,J = 5. 5Hz), 923(2H br).

7
1.3H), 7. 76(1H d, J

2232§NP1 584 ( By = ?R?QR(HMQ
(2H  #9 3“5§“65f1 Hm, @ (o 1 J-"}‘NE @% ( 2 Pyeeghiore =

7.7Hz), 6.85-7.0 (2H ), M s), 15 SRS

(2H, m, wzth DMSO—dS) 2.632.69
(2H m),2.85(1H,dd, J=7.8,11.6
Hz),3.13-3.17 (2H, m ), 3:28 ( 3H,
s),359(1H, dd, J =69, 116 Hz),
457467 (1H, m),6.336.39 ( 1H, _
m),6.51(1H, dd, J=3.1, 64 Hz),
6.91-6.97 (2H,m), 7.15( 1H,d, J =
8.1 Hz),7.38 (1H,t J=8.1 Hz),

9.03 (2H, br).

920 H I +F H -H /gN;ro_CH 'H-NMR (DMSO-dg)5ppm : 1.58- 2Hydrochloride
l 13
™

1.71(1H,m),215225(1H, m),
2.82-2.92 (1H, m), 3.11-3.16 { 2H,
m), 3.37 (3H, s, with H20 ), 3.54-
3.60(1H, m), 4654.74( 1H, m),
6.54(1H,d, J=96Hz), 6.64-6.69
(1H,m), 6.93 (1H,dd, J=2.9,8.3
Hz), 7.22-7.30 (2H, m ), 7.37 ( 1H,
d,J=87Hz),753(1H,d,J=22
Hz), 7.88 (1H,d, J=96Hz), 9.04
(1H, br), 8.13(1H, br), 11.86 ( 1H,
5)




7.63(1H, d, J=1. 9Hz), 7. 69(1H, d, J= 8. 5Hz)
904 -H -H -F -H -H ' H NMR ( DMBQd6) 5ppm
m, 2.1-2.25(1H m, 2. 53(3H,d, J= S 0. 7THz)
m, 3.5-3.65(1H M, 4. 69(1H, i t, J=7. Lol
8.5Hz), 6.9- 7.05 (2H, m), 7.05 (1 H,

s),

, 9.17 (1 H br), 9.34 (1 H, br).
:1.6-1.75 (1 H Hydrochloride CH3
, 28-2.95(1H, m, 3. 03. 25( 2H,

1 Hz), 6.86 ( | H dd, J
7.1-7.2 (2H

2.1,

m, 7. 54(1H, d, J=1. 9Hz), 7. 62(1 H, d, Fab8e6k8), 9.30 (1 H, br), 9.45 (1 H, br).

5 -202- Table 126 R4 R3I L

RS RR NRG RILN H Ex No. Rl R2

R3 R4 R5 R6

NVR Salt 905 -H -H -CH3 -F -H CH3 H NVR ( DVBSQds) 5ppm : 1.58-1.71

Hydr ochl ori de
2.55(2H,dd, J=7.0,8.0Hz,with DVBQR
7.0,8.0 Hz), 3.08-3.22 (2H, m,
H20), 4. 59-4.69(1H, m, 6. 44(1H, dd,R2JI>Z"
12.8Hz), 7.02-7.16(411, m, 9.34 (2H R
(DVvBQds) 6ppm : 1.59-1. 72 Hydrochl ori de
2.17-2.27(1H m, 2.82-2.91(1H m, 3.09-
with H20),3.63 (3H, s), 4.66-4.73 (1H,
(1H, dd, J=2. 3, 12. 6Hz), 6. 65( 1H, d,

N O (1H,in),2.12(3H, s)Re. 19- 2. 23(1 H,

J= 9.5 H),

n, ‘
R578-2.89 (1H, nm), 2.86 (2H, dd, J

(3H. s), 3.48-3.62 (IH m with
g 3Hz) , 6. 52( 1H, dd, J=2. 3,

(1H, M), 2. 13(3H, d, J=0. 86Hz)
o (2H m, 3.61-3.63 (1 H m
m, 6. 47(1H, dd, J=2. 3, 8. 5Hz) , 6. 58
7. 11 (1 H dd, J = 8.5, 8.9

‘b@)}) 906 -H-H -CH3 -F -H- CH3 ' H-NMR

NMR Sait

Hz) "B N8P AT A, R80.RaJ R&Z 1B B- 9 TZ),
@1 H H F < H |

£ C

922

923 Ll -CH;

924 - -Ci

"H-NMR (DMSO-ds)0ppm : 1.18-1.35  Hydrochloride
(2H, m), 1.66-1.90 (3H, m), 1.95-2.12 :
(1H, m), 2.88-3.46 (7H, m), 3.83 (2H, dd,
J=32, 11.1 Hz), 4.18-4.36 (1H, brs),
7.11-7.30 (1H, m), 7.30-7.50 (2H, m),
9.25-9.65 (2H, br).

"H-NMR (DMSO-ds)Sppm : 1.08-1.29
(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 (1H, m), 6.91-7.08
(1H, m), 7.11-7.35 (2H, m), 9.00-9.85
52[-!, m).

H-NMR (DMSO-d:)0ppm : 1.57-1.75
(1H, m), 2.19-2.35 (1H, m), 2.37 (3H, ),
2.83-2.95 (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 =24 Hz), 7.55-7.66 (2H, m), 7.77
(1H,dd, J=88, 5.3 Hz), 8.17 (1H, J =
2.7 Hz), 824 (1H, d, J =53 Hz), 9.62
(2H, br).

H-NMR (DMSO-dg)0ppm : 1.76-1.93
(6H,m),2.07-2.09(1H, m), 2.94 ( 1H,
br), 3.10( 1H, br), 3.13 (2H, 5), 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).

Hydrochloride

2Hydrochioride

Hydrochloride




7.56-7.60 (2H, m, 7.89(1 H d, J =9.5 Hz),09.
-H-H-F -CH3 -H CH3 ' H NVR (DMsQde) 5ppm : 1. 59- 1.
(1H, M, 2.09-2..19(1H, M, 2:19(3H, d, J =1.4 Hz), 2.48-2.51 (2H, m wth
DVBO-d6 ), 2.78-2.90 (1H, m, 2.81-2¢8H, dd, J 6.8,8.0 Hz), 3.09-3.19
(2H, m, 3.22 (3H, s), 3.4g-§ %ﬁFﬁﬂ H m with H20),4.56-4.66 (1 H m),
6.75-6.80 (I H n), 6.83-6. 5 % , M, 6.90 (1 H dd, J = 2.6,6.8 Hz),
7.02-7.11 (2H, m, 9.29(1H br),9.40(1H,br). 908 -H -H -F -CH3 -H CH3

" H NMR( DMBQd6) Sppm 1. 62-1. 75 iydrochloride N

(1H,m, 2.14-2.26(1H m, 2. 2'%3(3 J=1.6Hz), 2.85-2.95(1H, m, 3. 11- 3.43 (2H,
m), 3.53-3.69 (1H, m wit ,3.59(3H,a),4.64-4.73(1H M, 6.61 (1 H,

d, J =9.4 H), 6.82-6.87 JR66.95 (1 H dd, J = 2.6,6.8 Hz), 7. 11
(1H,dd, J=9.0,9.1 Hz), 7. 16(H, N J=2.6,9.1 Hz), 7.38(1H,d, J=2. 6

Hz), 7.48(1H d, J9.1 Hz), 7. 86( 1H ®J=9.4Hz),9.35(1H, br),9.48(1H, br).

-203- Table 127 RA R3(R5 R2 | NyRL N H Ex No. RL RR R3 RA R5 R6 NWR
Salt 909 -H-H-F -CH3 -H H H NV& (DVMBO- d6) 5ppm : 1. 58-1. 71 Hydrochl ori de N
O (1H.m,2.08-2.17(1H n),217(3H, d, J = 1.5 Hz), 2.42 (2H, dd, J = 6.9,8.0
Hz), 2.81-2.89 (1H n). 2.83 (2H dd 1 =609 8.0 tz) 3.08-3.14 (2H, 1,

3. 16-EAN&GR(1 R2, R% R4 tRP HRD), 4. 52-4. 61 maCE) Salt
o5 H H F H H 1655-1985  2Hydrochloride

3(1H, br),9.41(1H, br). 907

3
1.72 Hydrochloride N O
2

&

g6 H H C G H 102-105 Hydrochloride

g
>_=/

-
Q

27 H H €I I H 119122 2Hydrochloride

I
0

‘2 §

A

123124  2Hydrochloride

go8 -H H €I CI -H A~ Cl
|
2N
oog H H O O -H "N| Cl 191-193 Hydrochloride
xCH

630 H H +F L€ H 150-156 2Hydrochloride

W, /E
=

g3 H F -F H H 153156 Fumarate

N

|

g2 H < H -CI -H 174.7-178.7  2Hydrochioride

O R

933 H H -H H H 2272085  2Hydrochloride

2 N
NP~

93¢ H H H H H 24152435  2Hydrochloride

Z N\
)




m,6.63.6.69(1H m, 6. 79(1H dd, J= 2.6,6.9Hz), 6.84-6.86(3H,m,7.02 ( 1
dd, J =9.1, 9.1 H), 9.17 (| H br), 9.29 (I H br), 10.07 (1 H s
910 -H -H -F -CH3 -H 0 ' H- NMR( DVBO- d6) Sppm 1. 56- 1. 69 Hydrochl ori de CH
N 3 d, J=1.5Hz), 2. 782. 89(1H m), 2. 83,(2H dd, J = 6.5,6.5 H), 2.96 (3H,
3.07-3.19 (2H n), 3:37-3.45 (2H, f’° with H20),3.56-3.66 (1 H, m),
4.71-4.80 (1 H, n), 6Al (TaHled]3x2.4Hz),6.47

(1H, dd, J=2. 4,8.7Hz),7.07-7.12(1H, m), 7.20 (1 H, dd, J = 2.4,7.0 Hz), 7.29
| H dd, J=8.9, 9. 2Hz), 7. 64(1H,d,J =8.7Hz),9.11 (| H, br), 9.19 ( 1 H br).
911 -H -H -F -Cl -H CH3 ' H NMR{DVBO ds) bppm 1. 58- 1. 71 Hydrochl ori de NCO
(IH,rr),2.15-2.22(1H,rr),2.§5R5 dd, J=6. 4, 8. 3Hz) , 2. 81-2. 89(1H, ), 2. 86

&

H,
).

3\
s).

(2H, dd, J = 6.4,8.3 Hz), 3. .17 (2H,m, 3. 26(3H, s), 3. 55(1H, dd, J

6.9,11.7 Hz), 4.60-4.70 (fkoH 9 (1 H ddd, J =3.0,3.9,9.1 ), 6.93
(1H dd, J=23.06.3Hz), 7gP3:7.06 (2H, m), 7.15 (1 H, d, J = 9.3 Hz),
7.27 (1 H dd, J =9.1,9.1 Hz){9y17(2H br). 912 -H -H -F -Cl -HCH3 ' H NMVR
( DVBO- d6) bppm 1. 62- 1. 72 Hydrochloide N O (1H m,2.17-2.27(1 ,r’r) .83-2.94
(1H,n),3.12-3.19(1Hn) 3.54-3.60 (I H m), 3.63 (3H, s), 4.67-4.77 (1 H,

m, 6.66 (1 H d, J=095H) 674 (1H

g -H €l Gl -H -H g 134-136 Fumearate
937 H -F -F H H Aog o 138-141 Fumarate
98 H -H € CHy H 11034119  Fumarate

939 ~H G H < H 17921811 Fumarate

g40 -H H F £ H 2035205  Hydrochloride
141-144 Fumarate

944 H -H -H H H

g42 H -H -H -H -H 135-161 Fumarate

943 -H H -H -H H 155-156 Hydrochioride

B B
‘ L ()]
CD/Qg\(D ‘CJ'J_/‘9 CD/Q




CN H Ex No. RLRZ RB R4 R5 R6 NW\R Salt 913 -H-d -F -H

O d5) 6p- pm - 2Hydrochl oride 2.40(1H, m, 2.903.10(1 H, m,

H m, 3.65- 3.80(1H n), 4.80-4.90(1H, m), 7.30-7.45 (2H m,

=2.5Hz), 7.55-7.69 (2H~ rr), 7.88(1H, dd, J=8.4, 5.1Hz),

9.4Hz), 8.83pleH34d, J=8.4Hz), 8.94(1 H d, J=4.1Hz),

H bs), 9.62(1 H, bs) 914 -H-H-F -d -H H H NVR ( DVSO- d5) 5ppm :

uoroacetate N 1.56- 1 70 (1 H n), 2.12-2.22 (IH m,2.46(2H,dd, J=

, 8.0 Hz), 2.80-2.90 (1H, g) 288(2H dd, J =7.1, 8.0 Hz), 3.09-3.16
m), 3.50- 3.60(1H, n%34. -%}568(1H , 6.61 (1 H ddd,J=3.4, 3.5,9.1
6.86(1H dd,J 2.9,6 91700(3H m, 7.23 (1 H dd, J = 9.1,

Hz) 8.80(2H, br), 10R & 915 -H-H-F -H -H H HNW\R

O d5) 5ppm : 2Tri fl uordac Iate N O 1.59-1.66(1H, n), 2.10-2.20

S

I
=N
s —
N
P
%FE

LN O®NW!

)
b

©°F
-2

M, 2.43(2H,dd, J= 7.0, 8. N2.84(2H,dd,J= 7.0,8.1 Hz), 2.84-2.92 (1
m, 3.11-3.21 (2H,m),3.47- 8-¥5(1H m), 4.544.64(1H, m, 6.79-6.89 (5H,
7.09 (2H, dd, J =8.8,8.9 H), 8.71 (2H br), 10.10 (1H s).

I/-\’-\
TR
I

3

ExNo. R1 R2 R3 R4 R5 R6 mp.CC) Salt
944 -H H H H H 160-180 Hydrochioride

155.5-164.5  Hydrochloride _

946 -H -H -F -H -H Ci 161-167.5  Hydrochloride




511 Il -205- Table 129 R4 R3 R R2Z NIR6 R ~H Ex No. RL R2 RB R4 R5
R6 NV\R Salt 916 -H-H-F -H -H CH H-NWR (DVBO d6) 6ppm : Hydrochloride N 3
0 1.60-1.71 (1 H m, 2.12-2.22 (I H m, 2.49-2.54 (2H, m wth DVSO d6
), 2.82 (2H, dd, J=7.4,8.0),2.84, 91(1H m, 3.12-3.16 (2H, m, 3.23
(3H,s),3.45-3.55(1H, M, 4,56-4.65 (ZL} 6. 87-6.95

(4H, m,7.06(1H, d, J=9. 4 Hz), 7. 121a1@2¢11m J = 8.8,8.9 Hz), 8.67 (2H, br
). 917 -H-H-F -H -H ' H NWR (DVMSO d6) 5ppm : Hydrochloride 1.58-1.73 (1 H,
m, 2.10-2.31 0 (1H, M, 2.41(2H,dd,J= 7.0,8.0Hz),2.80(2H;,dd,J= 7.0, 8.0
Hz), 2.82-3.14 (1 H, n'), 3.14 (2HR1br) 646-3.56 (1H m,4.54-4.62(1H nm,
6.31 (1 H d, J =22 Hz), 6.47 (1H fd, J =2.2,8.1 Hz), 7.01-7.10(3H,
m, 7.21 (2H, dd,J:878.8Hz)83(2H br), 9.88 (1 H s). 918 -H
-F-CH3 -H-HH'" HN (DI\/SOdG)Sppn‘éHydrochlorlde NO1.60-1.70 (1 H,
m, 2.10 (3H, s),2.13-2.21 (1 H, m) ﬁ3248(2Hn')2792 90(1H, j m,
287(2,de71,80 :

NMR Salt

TH-NMR (DMSO-ds)Bppm : 1.6-1.8 ( 1H, m ), 2.25-2.4 2Hydrochloride
(4H, m),2.85-3.0(1H,m),3.0-3.2 (2H, m), 3.25-
445(2H,m),4.9-5.0(1H,m), 745(1H, dd, J = 1.8,
8.5Hz), 7.58 (1H,dd, J=2.3,8.8Hz), 7.72 (1H, dd, J
=5.3,88Hz), 7.98 (1M, d, J=85Hz), 8.08 (1H, s),
8.16(1H,d, J=1.6Hz), 822 (1H,d,J=2.8Hz), 8.25
(1H,d, J=50Hz), 8.45 (1H,br), 958 (1H, br).
H-NMR (DMSOC-dg)oppm : 1.8-1.8 ( 1H, m ), 2.25-2.4 2Hydrochloride
(1H,m),2.85-325(3H, m), 3.6-3.8 (1H, m),4.97
(1H, 1 J=7.7,7.7Hz), 7.32 (1H, dd, J = 1.7, 8.6Hz ),
. .765-78(2H,m),8.16(1H,5),83-84(3H,m), .17
( 1H,d, J=07Hz), 9.3-98(2H,m).
H-NMR (DMSO-de)Sppm : 1.55-1.75 ( 1H, m ), 2.25- 2Hydrochloride
24(1H,m),27-5.3(1H,br), 2.85-3.0 ( 1H, m),
3.05-325(2H,m), 3.653.8 (1H,m ), 495 (1H, &t J=
7.7,7.7Hz), 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),8.19(1H,d, J=2.8Hz), 8.23
(1H,d, J=52Hz),8.33 (1H,d, J=8.6Hz),8.44 (1,
br), 9.62 ( 1H, br).

N TH-NMR (DMSO-ds)dppm : 1.55-1.75( 1H,m), 22-  2Hydrochloride
“ 2.35(1H,m), 2.8-3.0 (1H, m), 3.0-3.25 (2H, m),

NN 3.553.75(1H,m),4.35-55(2H, m), 720 (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 = 5.4Hz),
8.0-8.1(2H, m), 8.10 (1H, d,J=2.2Hz), 9.32 ( 1H,
br), 9.47 (1H, br).

N 1H—NMR (DMSO-dg)dppm : 1.55-1.8 (1H, m),2.2-  2Hydrochloride
“ 2.35(1H,m),2.8-30( 1H,m), 3.0-32(2H,m), 36-

NN 3.75(1H,m), 4350 (2H, m), 7.1-7.25 ( 1H,m),

7.27(1H, dd, J =20, 8.5Hz), 7.5t (1H,d, J =
55Hz),7.76 (1H,d, J=1.1Hz), 7.87 (1H,d, J =
1.8Hz), 7.91(1H,d, J=54Hz ), 8.08 (1H, d,J =
22Hz),820(1H,d, J=8.5Hz), 927 ( 1H, br), 9.43
( tH, br).

N H-NMR (DMSO-dg)Bppm : 18-1.75 (1H,m),22-  2Hydrochloride
2.35(1H, m), 2.853.0( 1H, m), 3.0-3.2(2H, m),
36-3.75(1H,m),4.32(1H,br), 485 (1H,t J=77,
7.7Hz), 7.19(1H, ddd, J =24, 2.4, 12.0Hz), 7.37
{ 1H,dd, J=1.8, 85Hz), 7.8-7.85(1H, m), 7.82 (1H,
d,J=85Hz), 8.02 (1H,s), 8.058.15(2H, m), .21
( 1H, br), 9.33( 1H, br).

Ex. No. R1
47 Ci
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Hz), 3.11 (2H, br), 3.48-3.55 (1 H m, 4.56-4.66 (1 H m,

6.37(1H,dd, J=2.4,8.4Hz), 6.44(1Hdd,J=2.4,13.0 Hz), 6.90-7.08 (4H, m,
9.22 (1 H br ), 9. 32 (1 H br ), 10.19 (1H's). 5 -206- Table 130 R4 R3
RS R21 i NR6 RL NQ Ex No. R Ro-BB2R4 R5 R6 NMR Saft 919 -H -CH3 -F -H
- -H CH3 I—I—NNR(DIVBOd6)oppr@ab8_ e233gHydrochloride tJ

1.65(1H, m, 2. 14-2.21(1H, m iﬁ(sH,d,le. 6Hz),2.44-2.49 (2H, m with
DMBO-d6 ), 2.63-2.69 (2H, nj4 2.85 (1 H dd, J =7.811.6

Hz), 3.13-3. 17(2H, ), 3. 28R3 }25 3.59(1H dd, J=6.9,11.6 Hz), 4.57-4.67
(1'H m), 6.33-6.39 (1 H, 15&5(1H dd, J = 3.1, 6.4 Hz),
6.91-6.97(2H, m), 7. 15( 1H, @2I>F8NT Hz) . 7. 38(1H, t,J=8. 1 Hz), 9.03 (2H, br ).

1920 -H-C -F-H-H,NO CR8_A_H NVR (nM O d6)6pp : 1.58- 2Hydrochl ori de
71 (IH, 2-15-25 (I1H m), 2.82{2792 (1 H m, 3.11-3.16 (2H n,
3.37(3H, s, Wi t hH20), 3. 54- 3. 60(1I—ﬁ 4.65-4. T4(1H m),

654(1Hd1QR|—|7\ 6.64-6.69 llum,e 93 LH-de-d=2 6-3 Hz), 7.22-7.30

(2H,__B} No7 R47 FinF?-’f R4 85-8R§H7\ 7 r;q(ﬂ-lnmpﬁ ch o S
Hz), 7. 98 1Hid H=9CkHE) , & 04@ br). 9. 13688, brdachkdeiH s ).
: S

954 H -H € € H _ 126128  2Hydrochloride
4
N

955 H -H - ¢ H P 139143 2Hydrochloride
r
N

96 H H O O H 117120 2Hydrochloride
be
N

957 H -H © < H N__Cl 155459  Hydrochloride
J
S

958 H H F < H P 101103 Hydrochloride
: |
2N

059 H -H -F O H N_C 1574160  Hydrochloride
J 4
S|

%0 H H O O H 151-153  2Hydrochloride

o961 H -H < < H F 9608  Hydrochloride
-\Ni

o2 -H H F O H 119123 2Hydrochloride
N
AN

963 H H < < H 120124 2Hydrochloride
N




-207- Table 131 R4 RZCR5 R2I1 NMR6 RI N H Ex No. R R2Z RB R4 R5 R6 NWR
Salt 921 -H-H-F -C -H'H NWR (DVSO d6) 5ppm : 1. 18-1. 35 Hydrochloride (N,
(2H, m, 1.66-1.90 (3H, m, 1.95-2.12 (1 H mnm, 2.88-3.46 (7H, m, 3.83
(2H, dd, J =3.2, 11.1 Hz), 4. 18-—%1?_(1 H brs), 7.11-7.30 (1 H, m,
7.30-7.50 (2H, m, 9.25-9.65 (2H, br). 922 -H-H-F -G -H/ 'HNW
(DVBO- d6) 5ppm : 1. 08-1. 29 Hydrochlizbildel3¥--{ O (2H, m, 1.45-1.70 (3H, m,
1.79-2.14 ~/ (2H, m, 2.853.40 (8H, m, 3.73-3.85 (2H, m, 4.28-0.46 (1H,
m, 6.91-7.08 (1H, m, 7.11-7.35 (2H, mM, 9.00-9.85 ~2H, m. 923 -H -H
-Cl -CH3 -H H NWR (DVMSO- d6) 6ppm : 1.57-1.75 2Hydrochloride N (1H m,
2.19-2.35 (1 H m, 2.37 (3H, s), 2.83%2. 96 (1H, m, 3.00-3.19 (2H, m,
3.58-3.74 (1 H mM, 4.80-4.95 (1 k% rR22 (1 H, dd, J = 8.4, 2.4 Hz),
7.40 (1 H d, J =2.4 Hz), 7.55-7. ., m, 7.77

(IH dd, J=8.9,5.3Hz),8. 17(1H,J= 2.7 8.24/81 H, d, J = 5.3 Hz), 9.62
c2H, br). 924 -H-H-F -C -H H ( O-d6) 5ppm : 1.76-1.93 Hydrochl ori de
,/[--CN"' (6H, m), 2.07-2.09 (1 H m)g; 2.8 (1 H br ), 3.10 (1 H br ),
3.13 (2H, s), 3.34- 3.71 (6H m wth H@),24 36-4.42 (1 H m),7.02-7.07(1
H m, 7.24-7.51(5H, m, 7.77(2H, br), 9.0 (1H, br), 9.40 (1H, br). 5
-208- H

ExNo. R1 R2 R3 R4 R5 R6. NMR Salt
94 H L £ -H H JCH)OCHCHs), H-NMR (CDCl)sppm; 1.99-2.18 (2H, m), —
3.13-3.34 (2H, m), 3.38-3.3.47 (7H, m),
423435 (1H, m), 525 (1H, 5), 6.71-6.78
(1H, m), 6.92-7.00 (2H, m), 7.18-7.33
: (10H, m)
g5 -H CI F -H -H -CHLOLCH:s H-NMR (DMSO-dg)Sppm ; 1.15 (3H, £, 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).
86 -H € F£ -H -H -CH,)OH *H-NMR (CDCl)dppr; 1.25 (1H, s), 1.80- -
1.94 (1H, m), 2.04-2.19 (1H, m), 2.97-3.74
(9H, m), 4.05-4.14 (1H, m), 6.76 (1H, ddd,
J=8.9,3.6,29Hz),6.92 (1H, dd,J=6.2,
29 Hz), 7.03 (1H, dd, J=8.9, 8.8 Hz)
967 -H € F H H -CHC(CH)OH "H-NMR (DMSO-de)5ppm ; 1.01 (3H, 8), Oxalate
1.04 (3H, s), 1.88-2.15 (2H, m), 3.03-3.22
(4H, m), 3.22-345 (2H, m), 3.45-3.55 (5H,
mincluding 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 € F H -H -CH)OCHs 1H-NMR (DMSO-dg) Sppm ; 1.82-200  Hydrochloride
(1H, m), 2.06-2.20 (1H, m), 2.90-3.19 (2H,
m), 3.24 {3H, ), 3.26-3.50 (6H, m), 4.44
(1H, quint, J = 8.2 Hz), 6.89 (1H, td, J =
3.3,9.1 Hz), 7.07 (1H, dd, J = 3.3, 9.1 Hz),
7.25(1H, t, J = 9.1 Hz), 9.34 (1H, br), 9.52
' (1H, br) :
9 -H €l F “H H CHCOH H-NMR (DMSO-ds)Bppm ; 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,
b,

970 H < F H H -CHCONH,
971 H << F -H H -CHCONHCH, H-NMR (DMSO-de)Bppm ; 2.09-2.31 (2H,  Hydrochloride
m), 2,63 (3H, d, J = 4.8Hz), 3.05-3.25 (1H,
m), 3.25-3.54 (3H, m), 3.54-3.79 (1Hm),
527 (1H, brs), 7.50-7.70 (2H, m), 7.80-
7.97 (1H, m), 8.92 (1H, brs), 9.36-0.85
* (2H,m), 9.80-11.10 (1H, br).




Table 132 R4 R3 R RZ N, R RILH Fx. No. RLRR RB R4 R5 R6 mp. (O
Salt 925 -H-H -F -H -H 195.5-198.5 2Hydrochloride F 926 -H-H-Cl -C -H
, 1 102-105 Hydrochloride ~N~CI 927 -H-H-C -C -H H3C 119-122

2Hydrochl oride N 928 -H -H -C -c~4¥ T 123-124 2Hydrochloride 929 -H -H
-Cl -C -H.d N191-193 Hydrochl oripdg1£€H838930 -H -H -F -Cl -H 150-156
2Hydrochloride N S 931 -H-F -F -H -H F 153-155 Funmarate a F 932 -H -Cl
-H -G -H 174.7-176.7 2Hydrochioride 933 -H-H-H-H -H 227-228.5
2Hydrochloride N 934 -H-H-H-H-H S 241.5-243.5 2Hydrochloride N 5
-209- Table 133 RA R3BR5 R2Z NR6 R NM4H EXx No. R R R3 R4 R5 R6
mp.(C Salt 935 -H-H-F -H -H 133 135 Funpgate 936 -H-C -Cl -H-H
134-136 Fumarate -

R2

Ex.No. R1 R2 R3 R4 R5 R6 NMR Salt
972 -H €1 F -H H -CHCON(CHa) "H-NMR (DMSO-dg)8ppm ; 2.07-2.40 (2H, Hydrochloride
m), 2.89(3H, s), 2.80 (3H, s), 3.02-3.24
{1H, m), 3.24-3.83 (4H, m), 563 (1H, brs},
7.53-7.69 (2H, m}, 7.83-7.93 (1H, m), 9.32-
' 9.75 (2H, m), 8.82-10.50 (1H, m).

g3 H € -F H -H -CHLH=CH, TH-NMR (DMSO-dg)oppm ; 1.76-1.95 (1H, Hydrochioride
m), 2.10-2.25 (1H, m), 2.85-3.02 (1H, m},
3.02-3.1¢ (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), 8.90-9.95 (2H, br).

974 H C -F H H ~HCHJ)OH - HNMR (EMSO-dg)5ppm ; 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), 9.15-8.75 (2H,
mj.

g75 -H € F H -H ~CHLC(CHs),OH
076 -H € F -H -H +CH;)}OCH, "H-NMR (DMSO-ds)dppm ; 1.55-1.72 (2H, Oxalate
: m), 1.80-1.99 (1H, m}, 2.04-2.20 (1H, m)},

293 (1H, dd, J=94, 11.6 Hz), 3.05-3.50

(10H, m), 4.40 (1H, quint, J=7.9 Hz),

5.25-8.20 (BH, m; including 6.80-6.90 (1H,

m), 7.00-7.10 (1H, m), and 7.26 (1H, t, J =

9,1Hz).




937 -H-F -F -H -H NS 138-141 Fumarate 938 -H-H-C -CH3 -H 110.3-111.9
Fumarate 939 -H-d -H-C -H 179.2-181.1 Funarate 940 -H-H-F -C -Hd
203. 5-206 Hydrochloride \~s 941 -H-H-H-H -H ~H3 141-144 Funarate S
942 -H-H-H-H-Hs 135-161 Fumaragtigsd H/ CH3 943 -H-H-H-H-H
155- 156 Hydrochloride 5 -210- Table 134 R4 R3] RS R2Z N~R6 Rl H) Ex.
No. RL R R3 R4 R5 R6 mp. (C) Sali@Ple4432H -H -H -H -H 160- 180
Hydrochloride d 945 -H -H -F -H -H 155.5-164.5 Hydrochloride O 946 -H
-H-F-H-HdJO 161-167.5 Hydrochloride 5 -211- Table 135 RlI~ R6 Q N H
Ex. No. Rl R6 NVR Salt 947 O ' H NWR (DVBO d6)Sppm :1.6-1.8 (1 H m),
2.25-2.-4 2Hydrochloride (1H,n),2.85-30(1H m,3.0-3.2(2H m, 3.25- /
4.45(2H, m, 4.9-5.0(1H n), 7.45(%F . J=¥. 8, S

8.5Hz), 7.58(1H, dd, J=2. 3, 8. 8Hz), 7. 72( ,J =5.3,8.8Hz), 7.98 (1 H d, J =
8.5Hz), 8.08 (1 H, s), _—R8

R2

0z

ExNo. Ri RZ R3 R& R56 RG . NVR Sat
977 H < F H H THNMR (CDCl)oppr; 1.58-1.71 (1H, m) -
!;J—D 2.03-2.18 (2H, m), 2.79 (1H, dd, J= 112, 43
A Hz), 2,91 (1H, ddd, J =112, 82, 62 Hz),

0 3.03-3.15 (2H, m), 4.25-4.35 (1H, m), 6.88-
6.92 (1H, m), 8.97-7.15 (3H, m), 7.25 (1H, dd,
J=87,8.7Hz), 749 (1H, ddd, J=87, 4.2,
2.6 Hz), 766 (1H, dd, J = 6.5, 2.6 Hz) ‘
978 H € -F H -H o "H-NMR (CDCl)oppm; 150 (1H, s), 166181 . —
: /@E) (1H, m), 2.00-2.16 (1H, m), 2.83-2.93 (3H, m),
312(1H, dd, J = 115,66 Hz), 322 (1H, £ J =
8.7 Hz), 420431 (1H, m), 462 (1H, t, J =8.7
Hz), 6.44 (1H, ddd, J = 9.1, 3.6, 3.0 Hz), 662
(1H,dd, J =6.2, 3.0 Hz), 6.75-6.85 (2H, m),
6.86-6.94 (2H, m) ,
79 H O F H -H CH,
: N

980 H ¢ F -H H 'HNMR (CDCl)8ppm; 1.64-1.84 (2H, m),  Oxalate
O 2.07-2.18 (1H, m), 2.87-3.02 (3H, m), 321
(1H, dd, 3= 11.5, 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)
o8f H € F H H ci "H-NMR (CDCl5)5ppm; 1.66-1.82 (1H, m), -
O 1.98-2.12 (1H, m), 2.83-3.20 (5H, m), 3.40-
O 352 (4H, m), 4.02-4.15 (1H, m), 523 (1H, 5),
6.67 (1H, ddd, J = 8.9, 3.6, 3.0 Hz), 6.89 {1H,
O dd, J=6.2,3.0Hz),6.96 (1H, dd, J=89,88
Hz), 7.16-7.21 (4H, m), 7.25-7.32 (4H, m)

982 -H C F H H __F "H-NMR (CDClJ5ppm; 1.67-1.82 (1H, m), _
| O 1.98-2.13 (1H, m), 2.83-320 (4H, m), 3.24
0 (1H, br), 3.40-3.52 (4H, m), 4.03-4.15 (1H, m),
526 (1H, s), 6.67 (1H, ddd, J = 9.0, 36, 3.0
Hz), .89 (1H, dd, J = 6.2, 3.0 Hz), 6.91-7.05
(BH, m) , 7.20-7.29 (4H, m)




an

=~

8.16(1H,d, J=1. 6Hz), 8. 22(1H, d, J=2. 8Hz), 8. 25
(1H, d, J=5. OHz) 9.45(1H, br), 9.58(1H, br). 948 H NVR ( DMSO d6) 6ppm :1.6-1.8 (1
H m), 2.25-2.4 2Hydrochloride N~
(1H ). 2. 85-3. 25(3H, ), 3. 63. 8( 1H, ny 24697 s
(1H tt,J=7.7,7.7Hz), 7. 32( 1H, dd, J=1. 7, 8. 6Hz) 7.65.7.8(2H, m, 8.16( 1H, s),
8.3-8.4 (3H, , 9.17 ~1H,d,J:0.7Hzi 3-9.8(2H, M. 949 S H NWR
(DVSO- d6) 5ppm : 1.55-1.75 (1 H, m) Tabl 951402Hydroch| odde \ N

4(1H M), 2. 7-5. 3( 1H, ix),2.853.0(1H, ), 3.05-3.25 (2H, m), 3.65-3.8 (1H,

, 4.95 (1 Ht1J ci 7.7,7.7Hz),7.45(1H dd, J=1.9, 8. 6Hz),7.55-7.6
(1H ), 7. 74( 1H, dd, J=5. 3, 8. 8Hz) , 7. 81( 1H, g, J
=1. 8Hz), 8. 09( 1H, s), 8. 19(| H, d, J=2. 8Hz) , § 23

1H, d, J=5. 2Hz) , 8. 33( 1H, d, J=8. 6Hz) ,/~4 Br), 9.62 (1 H, br). 950 N

H NVR (DMSO-ds) Sppm 1.55-1.75 (1H, .2- 2Hydrochl ori de
2.35(1H, m, 2. 83. 0(1Hrr) 3. 03. 25(2H 3. 558, 75
(1H, m, 4.35-5.5(2H, ), 7. 20( 1H, R§= N
12. 2Hz), 7. 28(1 H, dd, J=1. 8, 8. 5Hz) 7 55(1 K1d, J
=5. 4Hz) . 7. 7-7. 8( 1H. m) . 7. 91( 1H, d. J=5. 4Hz),-8.1 (2H m, 8. 10 ( | H d,
J = 2.2H), 9.32 (| H br),9.47(1H br). \95{ S N ' HNMR ( DVSO d6) 5ppm
1.55-1.8 (1 H m), 2.2- 2Hydrochloride
2.35(1H,m,2.8-3.0(1H, m,3.0-3.2(2H, M, 3.6- F
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, &7 TS THZ) 787 C pMR 0, J = Salt
1. 9k +— 3= g_m,
9.27 ( ’ g,g%”’-‘@“* 75 (1
H m), 2. Hydr ochl ori de * m;34§5.£3 {|-2hL)n') /| v F

- 3.6-3.75(1H, m, 4. 32(1H br) 4. 85(1H tt J=7 658 (15, ddd, J = 9.0, 3.9, 2.9 Hz), 6.78 (1H,

7.7Hz), 7. 19( 1H, ddd, J L 2.4,12. 0Hz), 7. 37d, JE 63, 29 He)5.94F .08 (7H, 18), 7.80-5Hz ) |
7.8-7.85 (1 H, m), 7. 92 (1 H d,J=8. 5H@l1681+’0m , TR2-8¥0@H08- 8. 15(2H, m, 9. 21
( _

. 1
1H 984 94330/ HE Hr )H 5 . -NMR (C Clg)ﬁppm 1.67-1.90 (3H, m)
_ /@’ ‘©\ 2.04-2.18 (1H, ), 2.80-3.01 (3H, m), 3.05-
o 330 (1H, m), 420444 (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)
e85 -H I F H -H o) "H-NMR (CDCl)5ppm; 1.66-1.80 (2H, m), -
| /@’ \CL 2.02-2.17 (1H, m), 2.80-2.95 (3H, m), 3.03-
| 326 (1H, m), 4.244.37 (1H, m), 6.54.6.62
(1H, m), 6.746.81 (1H, m), 6.83-7.10 (9H, m)




Table 136 R4 R3R5 R6 R2 N~ RLAH Ex No. RL R2 RB R4 R5 R6 mp.(C) Salt
953 -H-H-d -d -H 96-98 2Hydrochloride AN 954 -H-H-O -d -H 126-129
2Hydrochloride N 955 -H-H-O -d -H 139-143 2Hydrochloride N 956 -H -H
- -d -HN 117-120 2Hydrochloriget7N 957 -H-H-d -d -HNNd 155-159
Hydrochloride 958 -H-H-F -d -H C 101-103 Hydrochloride 959 -H-H -F
'~ -H NLCl 157-160 Hydrochl ori d&PlenléE0 -H -H -0 -d -H 151- 153
2Hydrochloride W), F 961 -H-H-d -d -HF 96-98 Hydrochloride C N 962
-H-H-F -d -H N1 119-123 2Hydrochioride 963 -H-H-C Cd -H NN

120- 124 2Hydrochloride N -213- Tablegl37 R&A R3I # R R6 R2/ NRL N H [Ex
No. RL R2 R3 R4 R5 R6 NWVR Salt 964 -H -Cl -F -H -H - (CH2) 20CH( C6H5) 2 1H NWMR
(CDCl 3) 6ppm 1.99-2.18 (2H, m), R&3 R84 (2H, m), 3.38-3.3.47 (7H, m,

_Re

e
N
H

ExNo. Rl R2 R3 R4 R R - NMR Salt
986 -H €l F -H -H F 'H-NMR (CDCl)dppm; 1.70-1.84 (ZH, —

O m), 2.06-2.20 (1H, m), 2.86-2.98 (3H,

m), 3.18-3.26 (1H, m), 4.33-4.45 (1H,

O m), 6.78-6.85 (1H, m), 6.87-6.94 (2H,

m), 6.98-7.02 (1H, m), 7.04-7.16 (3H,

, m), 7.437.55 (4H, m)

987 H € F H H ¢t "H-NMR (CDCl)5ppm; 1.68 (1H, s), —
O 169-1.83 (1H, m), 2.04-2.20 {(1H, m),

O 2.76-2.97 (3H, m), 3.22 (1H, dd, J =

R2

vl

11.5, 8.8 Hz), 4.34-4.45 (1H, m), 6.84
(1H,ddd, J=8.8,4.1, 2.7 Hz), 8.85-
6.92 (2H, m), 7.03(1H, dd, J=86.5,2.7
Hz), 7.10 (1H, dd, J = 8.8, 8.7 Hz),
7.34-741 (2H, m), 7.43-7.52 (4H, m)
Z2Triflucroacetate

988 H €I F H H o
o
N

ggg -H L -F -H -H N TH-NMR {CDClL)oppm; 1.8521{ 1H, 2Trfluorocacetate
/@ ) m),2.15-2.35 ( 1H, m), 2.35-2.95
(1H, m), 3.14 (1H, br), 3.33 (2H, br),
359 1H, br), 4.55-4.8 ( 1H,m ), 6.8-
6.95(1H, m), 7.01 (1H, dd, J=27,
8.3Hz), 7.057.2 (2H, m ), 7.55 (1H,
d,J=2.0Hz), 806 ( 1H, d, J =8.8Hz),
8.97 (1H,s),9.85 ( 2H, br).
ggp H <€ F -H -H "H-NMR (DMSO-dg)5ppm ; 1.6-1.8 2Hydrochloride
/@N (1H,m), 2.45-2.3( 1H, m ), 2.85-3.0
N (1H,m), 3.05-3.25 (2H, m ), 3.55-3.7
. (1H,m)403(3H,s),476 (1H,t,J
=7.2,7.2Hz),5.28 ( 1H, br), 6.8-6.9
(1H, br), 6:86.9 (1H,m), 7.08 { 1H,
dd, J=2.9, B.4Hz), 7.32 (1H, dd, J =
9.0,9.0Hz), 7.44 (1H, s ), 7.71 ( 1H, d,
J=86Hz), 8.01 (1H,s ), 9.36 (1H,
br), 9.52 ( 1H, br).




4.23-4.35 (1 H m, 525 (1H s), 6.71-6.78 (1H ), 6.
7.18-7.33 clOH M 965 H-C -F -H-H-CH200C2H5 H NWR
2

:1.15 (3H, t, Hydrochloride 7.1 Hz), 2 05-2.36 (2H, m, 3.04-3.22 (1
H m, 3.22-3. 72 (4H m, 3.71-4.502{8H, , 5.34 (1 H brs), 7.52-7.69
(2H m, 7.87- 7.98 (1H n), 9.10p9,79 (4%H m. 966 -H-d -F -H-H

- (CH2) 20H 1H NMVR ( CDCf 3) 5ppm 1.2%( s),1.80- - 1.94 (1 H m,
2.04-2.19 (1 H m), 2.97-3,74 (9H m, 405-4.14(1 H m, 6.76 (1 H, ddd,
J=8.9,3.6,2.9Hz),6.92(1H,dd, J=6.2, 2.9 Hz), 7.03 (1 H, dd, J = 8.9, 8.8
Hz) :967 -H-CO -F -H -H - CH2C( CH3) 20HR&H NVR ( DMSO- d6) 6ppm 1. 01 (3H, s),
oxalate 1.04 (3H, s), 1.88-2.15 (2 ). 3,03-3.22 (4H, m, 3.223.45 (2H,
m, 3.45-3.55 (5H, mincluding 1 H 1t at 4.30), 7.01-7.10 (1 H m
7.23 (1 H t, J =9.1 H), 7.25-7.32 2968 -H -C -F -H -H

-(CH2) 20CH3 1 H NVR (DVMSO- d6) bpprres1: .,@6/Hydrochl oride (1H m,
2.06-2.20 (1H, m, 2.90-3.19 (2H, m, 3.24I3H s), 3.26-3.50 (6H, m, 4.44
(1L H quint, J =82 H), 6.89 (1 H t& 3.3, 9.1 Hz), 7.07 (1 H, dd,
J =33 9.1H), 7.25(1H t, J=091 ), 9.34 (1H, br), 9.52 ci1H, br).
969 -H -d -F -H -H -CH2CO2H H NVR ( DMBO- dsjfbppm ; 2. 05-2. 34 (2H,
Hydrochloride n), 2.80-4.40 (5H, m), 5.22(1H, 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, br).
970 -H -0 -F -H -H -CHPCONH2 971 -H - -F -H -H - CHPCONHCHR ' H NMVR
( DVSCER). 6 mR22 R39-F% 6 (B8, Hydrochloride m NMR 63 (3H d. J =Sa&t 6Hz),
3. 05-3HA5 HHLCIME 3H25H3. 54 (3H, CcH), 'INER{BV Bppriy; 1-1-75 (3 H2 7 Hydrodkiorider s) |
7.50-7.70 (2H, m, 7.80- 7.9 N, n)m). B-DR(Hm 276283 (1HMA6-9. 85 2H, m),
9.80-11.10 (1 H, br). 5 ﬁj 295-3.25(2H, m), 345365 (1H, m),

- 3.654.35 (4H,m ), 472 (1H, %, J=72,
7.2Hz ), 6.59 ( 1H, ddd, J =3.5, 3.5,
9.1Hz), 6.79 ( 1H, dd, J = 3.0, B.3Hz),
7.4-7.25(2H, m), 7.67(1H,d, J =
15Hz),7.75 ( 1H,d, J=8.8Hz ), 8.08
(1H,d, J=0.4Hz),9.31 ( 1H, br), 9.42

( 1H, br).
992 H < F H H N
S5
993 * H G F H -H o
)
994 -H < £ H H s ' NMR (CDCly)Bppm; 1.85-2.05 (1H,  2Trifluoroacetate
1 m),222.35( 1H,m), 3.1-325 ( 1H,m),
3.25-3.4(2H, m), 3.55-3.7 ( 1H, m), 4.79

(1H, t, J = 6.8, 6.8Hz), 6.60 ( 1H, ddd, J
=3.4,34,9.0Hz ), 6.76 (1H, dd, J= 3.0,
6.0Hz), 8.95 (1H, dd, J= 8.8, 8.8Hz ),
7.25-7.45 (4H, m), 7.85(1H, dd, J=1.2,
7.6Hz), 9.07 (1H, br), 8.24 ( 1H, br),

1044 (1H, br).
gg -H € -F H H S H-NMR (CDCly)oppm; 1.8-2.05 ( 4H, 2Trifluoroacetate
| p, m), 2.152.35(1H, m), 3.0-32(1H,m),
3.25345(2H,m), 3.5-37(1H,m), 464
CH, (1H,# J=6.8,6.8Hz),6.46 ( 1H, ddd, J

=34, 34, 9.1Hz ), 660 ( 1H, dd, J = 3.0,
6.1Hz), .96 ( 1H, dd, J = 8.8, 8.8Hz),
7.05-7.15 (2H, m ), 8.85-9.65 (2H,m ),
10.42 ( 1H, br).




-214- Table 138 R4 R3# R5 /RER2 N RL o Ex No. R R2 R3 R4 R5 R6 NWVR
Salt 972 -H-O -F -H -H -CH2CON(CH3) 2 H NVR ( DMSO-ds) Sppm ; 2.07-2. 40
(2H, Hydrochloride m, 2.89 (3H, s), 2.90 (3H, s), 3.02-3.24 (1 H m,
3.24-3.83 (4H, m, 5.63 (1 H, brs)_,2197_,53-7.69 (2H, m, 7.83-7.93 (1 H m,
9.32- 9.75 (2H, ), 9.82-10.50 (1L H M. 973 -H-d -F -H -H - CH2CHECH2

' H NVR (DVBO- d6) 5ppm ; 1. 76-1. 95 (Teblie Ldrochloride n), 2.10-2.25 (1 H,
M, 2.85-3.02 (1 H n), 3.023.19 (1 H, n), 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),
6.690- 6.82 (1L H n), 6.88-6.97 (1 H, m, 7.23 (1 H t, J =09
8.90-9.95 (2H, br). 974 -H-d -F -HJ-H - CH2~OH H NVR ( DMSO- d5) 6ppm
1.49-2.79 (2H, Hydrochloride nfR31 FB4(2H, m), 2.05=2.20 (1 H, r‘r)
2.82-3.20 (2H, m, 3,20-3.50 (6H, .33- 4.52 (1H, m, 6.84-7.04(1 H
m, 7.04-7.21 (1 H m, 7.22-7.3 M.RO. 15-9. 75 (2H 975 -H -d F
-H -H - (CH2) 2C(CH3) 20H 976 -H -& -FJ-H H - (CH 30CH3 H-NI\/R(DIVBOdG)Sppm
1.55-1.72(2H, Oxalate m), 1.80-1.99g{1 m, 2.04-2.20 (1 H m, 2.93 (1

2 H),
)

H dd, J = 9.4,11.6 Hz), 3.05-3.50 (1 m, 4.40 (1 H quint, J =7.9

Hz), 5.25-8.20 (6H, m including 6.80- (T H m,

7.00.7.10(1H m,and7. 26(1H,t,J= 9.1 Hz). -215- Table 139 R4 R3I RS R2/

N _ ,
ExNo. Rl R2° R3 R4 RE R6 NMR Salt

g9 -H CI F -H -H
D
s

97 H < F H H *H-NMR (CDCly)oppm; 2.0522 ( 1H, m ), 2THfuoroacetate
- /l!\/\B—c:H3 222.35(1H,m), 244 (3H, d, J = 1.0Hz),
s 3.15-345 (3H,m), 3.53.7 (1H, m ), 4.59
(1H, , J=6:6, 6.6Hz ), 6.55-6.65 (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).
[} TH-NMR (DMSO-dg)oppm ; 1.6-1.75 ( 1H, Fumarate
/E/)—CHS m),2.0522(1H, m), 2.38 (3H,d, J =
0.7Hz),2.86 (1H, dd, J = 7.4, 11.6Hz),
2.953.15 (2H, m), 3.50 ( 1H, dd, J =70,
11.5Hz ), 3656.1(4H, m ), 646 ( 2H, s ),
6.50 (1H,s),6.7-6.85 ( 1H, m), 6.97.0
(2H,m), 7.27 (1H, dd, J =91, 9.1Hz ).
g9 -H € -F H -H HcC. 2Trfluoroacetate

98 -H € F -H H




R H Ex. No. RR R RB R4 RS R6 NW\R Salt 977 -H-C -F -H -

H H NVR
(CDGCi3)6ppm 1.58-1.71 (1H m), 2.03-2.18 (2H m, 2.79 (1 H dd, J =
11.2,4.3 Hz), 2.91 (1 H ddd, J = 11,2,8.2,6.2 Hz), 03.03-3.15 (2H m),
4.25°4.35 (1 H-n). 6.88 692 (1 A2, 6.97-7.15 (3H, m), 7.25 (1 H, dd,
J=8.7,8. 7THz), 7. 49( 1H, ddd, J=8. 7, 4. Rabl@.B4), 7.66 (1 H, dd, J = 6.5, 2.6
Hz) 978 -H-C -F -H -H O "' H NVR (CDC6)5ppm 1.59 (1H, s),1.66-1.81 - (1 H
m, 2.00-2.16 (1 H, m, 2.83-2.93 (3H m),
3.12(1H, dd, J=11. 5, 6. 6Hz) , 3. 22(1H, t, 35. 8. Trdiz), 4.20-4.31 (1 H m, 4.62 (1
H t, J =87H), 6.44 (1 H ddd, J =R1, 3.6, 3.0 Hz), 6.62 (1 H, dd, J
= 6.2, 3.0 Hz), 6.75-6.85 (2H m, 6.86:6.94 (2H m 979 -H-O -F -H -H
CH3 i | N980 -H-C -F -H -H'H NWR )6ppm  1.64-1.84 (2H, m,
Oxal ate 2.07-2. 19(1 H m, 2.87-3.028H, m, 3.21i | (1 H dd, J =
11.5,6.7 Hz), 4.34-4.44 (1 H m, 6.81(1H ddd, J=8.9, 4.1, 2. 8Hz) , 6. 90- 6. 95
(2H, ), 7.00 (L H dd, J = 6.5, 2.8 H), 7.07 (1 H dd, J = 8.9, 8.7 H),

7.30-7.34 (1 H m 739745(2Hrﬁ 749761(4Hrﬁ981-H c._-E -H
-H CIEXNp.NRR (CDCl 3)5pi® 1. 66-NMB2 (1 H, m), - 1.98-2.12 (1 H m, Sakt

2. 83- 3000 (5 3. 3. 40- so 3 HoEMRAPNISOne)Sppi DI-1185 ((H.i ), 2J52.5( BB Rulrifates) |
6.67 (1 H, = 8.9, )3.9:83 (3HoMBG6R (1H4id, J=7.0, 11.5Hz ), 473

dd, J=6. 2, 3. 6. 96( 1H:; dd 8(‘9" 3J8’73|-E§H2)ﬁ4162"'792§8 M‘H diny =14 2

(4H nm) C. 982 -H-CO -F -H? g 1'6fdg§-§2‘(1 H -
198213(1Hm)283320 iH, '352(4H
4.15 (1 H rr) 5 26 .
Hz) é&gb( j’\} e ,@g %&2?33973@‘8‘ %XH m
51Hz),692(1H dd, J = 2186Hz),704(1H dd, J=14,
3.0Hz ), 7.35 (1H, d, J=5.5Hz), 7.50 ( 1H,dd, J = 3.1,
5.1Hz), 7.55-7.65 (2H, m ), 7.75 ( 1H, d, J = 86Hz ).
1002 g : .S 'H-NMR (DMSO-de)oppm ; 1.55-1:9 ( 1H, m ), 2.02.25 (1H, Fumarzte
/D m), 2.3-545 (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=22,
8.7Hz), 7.38 (1H,d, J =5.4Hz ), 7.45 ( 1H, dd, J=3.1,
5.1Hz), 7.54(1H,d, J=2.1Mz), 7.75 (1H, d, J = 5.4Hz ), 7.91
(1H,d,J=86Hz).




F-216- Table 140 R4 R3R5 R2/ NR6 R ON 5 Ex No. RL R2 R3 R4 R5 R6
NVR Salt 983 -H-Cl -F -H-H O H NWR (CDCl 3)6ppm 1. 68-1.82 (2H, m,
oxalate 2.03-2.17 (1 H, n), 2.83-2.95 (3H, m), 3.16

(1H, dd, J=11. 6, 6. 7THz) , 4. 25- 4. 35( 1H,1931 -

6. 58( 1H, ddd, J=9. 0, 3. 9, 2. 9Hz) 6.78(1H dd, J = 6.3, 2.9 Hz), 6.94-7.06 (7H
M. 7.09- 7.16 (1 H ) TaP1§r14540 (2H, m) 984 -H -C -F -H -H - O' H NWR
(CDCI 3) Sppm 1. 67-1.90 (2H, m), - \ | / 2.04-2.18 (1 H, n), 2.803.01(3H, m,
3.05 Cl 3.30 (1 H n), 4.20-4.44 (1 H n), 6.58-6.69 (1H, n), 6.78-6.82
(1H, ), 6.84-7.00 (7H, m,, 7.27-7.34 (2H, n) 985 -H -C -F -H-Ho a
(CDCB) bppm 1.66-1.80 (2H,1 M), - j 2.02-2.17 (1H, n), 2.80-295 (3H, m,

3.03 2 3.26 (1 H ), R4 244 (1H nm, 6.54-6.62 (1 H n), 6.74-6.81 (1
H m, 6.83-7.10 (9H, m Table 141 R4 R3 # RS R6 R2 NR H Ex No.
RL R2 R3 R4 R5 R6 NMR_S@ 86 -0 -F -H-H F H-AVR (CDOl 3) 6ppm
1.70-1.84 (2H, - m, @ (1 H ), 2.86-2.98 (3H, i | m), 3.18-3.26
(1H n), 4.33-4.45 (1 H, Rim) A6.78-6.85 (1 H, n), 6.876.94 (2H,
N
Ex. No, R1 R2Z R3 R4 R5 R6 MS(M+1)

1003 H G + H -H ACHCO:CHs
1004 H O F H H -{CHLCOCH:

1005 -H O F -H H {CH)COLCHCHs

1006 H € F H H -{CH)CONCH), 314
1007 H € F H H -(CH)COCHs

1008 H € F H H -{CHHCOCH;

1009 H € F H H ~{CHCOCH:

1010 H O F H H +{CH):CHOHCH;

1011 H € -F -H H -{CH)CHOHCHs

1012- H € F H H -{CH)CHOH)CHs

1013 H O F H H LCH)CHOH)CHs):

1014 H C F H H +CH)SCHs 365
1015 H Cl -F H H -{CHS(CHRNCHe)

1016 H C F H H LCH):S(CH)LCHs 331
1017 -H € -F -H -H -(CH)sSCH;CoHs 379
1018 H G F H H -(CHS(CH)CoHs " 293

1019 H O -F H H -(CH)S(CHa)NH;
1020 H G -F H H -{CH)SCoHs

1021 H € -F -H H ACHz:S(CH)OH 333
1022 H L -F -H H H{CHJS(CH)LCO.CH; 375
1023 H O F -H H <CH)SCHLCO.CHs 261
1004 H O F H -H {CH)ScydoCoHe 357
1025 H € F -H -H -CHsS-cyclo-CeHy 37
1026 -H G F H H -{CH)S(CH)CoHs 407
1027 H € F H H -CH)SCH)OCHs 400




n, 6.98-7.02 (1L H m, 7.04-7.16 (3H, n), 7.43-7.55 (4H, n) 987 -H -Cl -F
“H-HC 'HNW (CDd 3)6ppm 1.68 (1H, s) - 1.69-1.83 (1 H- n), 2.04-2.20
(1 H m, 275-2.97 (3H, m, 322 (121{% J =1 11.5, .6.8 Hz), 4.34-4.45
(LH m, 6.84 (L H ddd, J = 8.8,4°1°2.7 Hz), 6.85- 6.92 (2H, n), '7.03 (1
H dd, J = 6.5 2.7 Hz), Table {46H, dd, J = 8.8, 8.7 Hz), 7.34-7.41 (2H,
m, 7.43-7.52 (4H, m 988 -H-C -F -H-H O 2Trifluoroacetate N> 989 -H
-Cl -F-H-H/ N'HNW (CD@3)6ppm 1.85-2.1 (1H, 2Trilluoroacetate \ \>
m, 2.15-2.35 (1 H m,..2. 35 2. 9%9 (1 H m), 3.14 (1 H br ), 3.33 (2H,
br ), 3.59 (1 H br), & 85 &8 (L H n, 6.8 6.95 (1 H m), 7.01 (1 H,
dd, J = 2.7, 6.3Hz), 7.05- H,rr),R.55(1H, d, J = 2.0H), 8.06 (1 H d,
J =8.8Hz), 8.97 (1 Hp 8 H br). 990 -H-C -F -H-H"H NW
(DVSO- d6) 6ppm ; 1.6-1.8 2Hy_roch§ odde N (1H,m,2.15-2.3(1H,n,2.85-3.0
(1H, n), 3.05-3.25 (2H, n), M. .7 CHs (1H,m),4.03(3H,s),4.76(1H tt,J
=7.2,7.2Hz),5.28(1H, br), 6. 8. 6. 1H br), 6.8-6.9(1H, n), 7. 08( 1H,
dd, J=2.9, 6. 4Hz) , 7. 32(1H, dd, J= ‘679, 9. OHz), 7. 44(1H,s), 7. 71(1H, d, J = 8.6Hz
), 8.01 (1H5s), 9.36(1H, br), 9.52 (1H, br). 5 -218- Table 142 R4 R3 # R5
R6 RERRN R1 Rz 3 mé R6 R6 MSMVET)

1028 -H <€ F -H -H o]

/\)'I\N
Lo
1020 H o F H H NH, 380
1030 H © F H H CH, 379
. N\SQ .

1031 H € F H -H /@\ 309
A Ng a

1032 H £ -F -H -H Cl
/\/\8’©/

1033 H £ +F -H H /@’O-CHS-
' /\/\S

1034 H €O F -H H 422

1035 -H € F 'H -H \/\/5\ ‘ ‘
103 -H € F H H
/\/\8’ :: \CHS

1037 -H € F H H 395




TUR O %
L)

|—\3’I|—\'

NWVR Salt 991 -H-C -F -H -H CH3 ' H NWR

&
R
S
0 83
L
&
8

dstppm;l -1.75 (1 H Hydrochloride N
-2.3(1H,m,2.752.95(1H, M, N 295-3.25 (2H, n), 3.453.65 (1H, m,
.35(4H, M), 4. 72(IH,tt,J=7.2, -2232Hz), 6.59 ( 1 H, ddd, J = 3.5, 3.5,
,6.79(1H,dd,J=3.0,6.§[I% 1471-7.25 (2H, m, 7.67 (1 H d, J =
, 7.75 (1 H d, J = 8. ), %.08 (1H,d, J=0. 4Hz), 9. 31(1H, br), 9. 42
, br). 992 -H-CO -F - 93 -H-Cl -F-H-HOC/ \ 994 -H-CO -F -H
"H NWVR (CDCl 3) 6ppm 1. .05 (1 H, 2Trifluoroacetate /
2-2.35(1H m,3.13. 78 R53. 25-3.4(2H, m, 3.55-3.7(1H, m, 4.79
t,J=6.8,6.8Hz), 6. 60( ,J =3.4,3.4,9.0Hz), 6. 76(1H, dd, J=3. 0,
), 6.95(1H, dd, J=8. 8, 8. 7,288 7A5 (4H, m, 7.85(1 (IH dd, J = 1.
), 9.07 (1H, br), 2 1H¥br), 10.44(1Hbr). 995 -H-CO -F -H-H S
(CDCl 3) 6ppm 1. 8-2. 05 (4H, RTrfluoroacetate
5-2.35(1H,mM, 3.03.2(1H m .253.45(2H,n),3.5-3.7(1 H, n), 4.64 CH3
,J=6.8,6.8Hz),6.46(1H ddd\]  =3.4,3.4,9.1Hz), 6. 60(IH dd, J=3.0,
,6.96(1H,dd, J=8.8,8.8Hz), HO05-7.15 (2H, m, 8.85-9.65 (2H, m,
(1H, br). 5 -219-_Tahle 143 R4 R3I RS RG R?2 N
BEx No. Rt R2Z R3 R4 R5 R6 MS(M+1)
1038 -H < £ -H -H F
‘ /\‘/\8/@
03¢ H G -F H -H N7 366
j
1040 H L F H H SN 365
I
NG &
041 H O F H H CH, 305
N7 ™
I -
/\/\S’I\N CH,
1042 -H 4 F H H r\{/ﬁ 367
/\/\S/]\N/ |
H < F -H H -
1043 N i;llg\ 387
§~g” ~CH,
1044 -4 o -F H H )NL A 362
N
| /\/\S CH,
1045 H C F -H -H 405
N
1046 H - -F H H 422
al
i/
1047 -H €t F H H NN . 433
i N
Aoy




R RBRA R R NW\R Salt 996 -H-C -F-H-HS 997 -H-C -F
CDCl 3) 5ppm 2.05-2.2 (1 H, m, 2Trifluoroacetate CH3
(3H, d, J=1. OHz) , %15345(3H M, 3.5-3.7 (1L H m,
6. 6Hz), 6. 55- 6. 6% ?;i m, 6. 69(1H, ddd, J=3. 4, 9. 0Hz) , 6. 84
700(]31-&;1:d@1&88787Hz) 9.14 (2H, br), 9.52 ( 1 H,
- H H S 'H NVR (DVSO d6) 6ppm 16175(1H Fumar at e
(1 2. 39(3=HdJ- 0. 7Hz) 2.86(1H,dd, J=7. 4, 11.5Hz),
, Sgﬁ#1 ddR 11. SFE) 3.65-6.1
s _

57685(1Hn') 6.9-7.0
(2Hrr)727( de919 QQ%HCI -FHHH3CO
2Tr|fluoroacetate 1t able 144 R1 /R6 "N H Ex No. R1 R6

NVR Salt 1000 S 1H NMWR )Gppm 1.7-1.85 (1H, m) 2.15-2.3 (1 H,
Fumarate / m), 2.9-3.2 (3HR1n@ 63 (1L H dd, J = 7.0, 11. 5Hz), 4.73

&
©N !
wT X
AU" -
T
oo"I_Iz'
Oﬁa%a
o o~
|||\>
ch

U/-\ANI
P
I—‘I\)Il\) '

ﬁ_.
~ T UN

44
. 6,
Hz) ,
F

3 %g
o
NQCD

5-

CDi—‘NOOLli—""
1

H
05
5 (2
46

—~N
N
LL

IrT"

(1H ttJ=7.3,7.3Hz), 6. 47(2H, s), &. 82( 1H, dd, J=1. 4,
5. 1Hz) 6. 95(1H, dd, J=2. 4, 9. OHz) , 7-®6( 1H,dd, J=1.4, 3.1 Hz ), 7.25.7.35 (2H,
m), 7.35-7.45 (IH, m). 7.59 (1H, dd,

ﬁ?’ul’ﬁc\‘f\"'z”rm R}Eq&"r:&w ORSTSH T 100T"S FSHEDVEO4) Sppm ; 1. 6-1. 9
m ., 2. 65188855 gl {7 6 48 HI-E) 6. 68( 1H, 4, s 1% |

5.1Hz), 6. 92( 1H, dd, J=2. 1, 8. 6Hz) 77 NOHLI4 L1.4, 3.0Hz), 7.35 (1 H, d, J =
5.5Hz), 7.50 (1 H, dd, J = 3. 1, o .

10490 H < F H H N
gD

1050 H o F H H o 269
A~
1059 H © F H H CH,
CH,
1052 -H © F -H -H _— 369
TS
1053 H € -F -H -H /@/NHZ
ST
1054 -H < -F H H CH, 386
- N
7\
10556 H € F H H
N\SQ
NH,
] F H H 371
1056 H Gl A
S

1057 H- € F -H H A/\sf\@\ 409
: O'CHa




5.1Hz), 7.55-7.65(2H, mM, 7. 75(1H,d, J=8. 6Hz). 1002 S 'H NMR (DVSO d6) 5ppm
;1.55-1:9 (1 H m), 2.0-2.25 (1 H, Funarate /
m, 2.35.45(8H, m, 6. 48(2H, s), 6. 59( 1H, dd, J=1. 4,
5.1Hz), 6. 92(1H, dd, J=1. 4, 3. OHz), 6. 994444, dd, J=2. 2,
87Hz)738(1HdJ54Hz)7 (1H, dd, J=3. 1,
5.1Hz), 7. 54(1H, d, J=2. 1Hz), 7%5](619}4@\] =5.4Hz),7.91 (1H,d,J=8.6Hz). 5 -221-
Table 145 R4 R3I# RS R R2ZNRLo p Ex No. RL R2 R3 R4 R5 R6 M5( M)
1003 -H-C -F -H-H -(CH2)2C2CH3 1004 -H -CA -F -H-H -(CH )2CO2C2H5
1005 -H-CA -F -H-H -( )ZC;QZC:HZCGHS 1006 -H-C -F -H -

314 1007 -H-CA -F -H CH2) 200CH3 1008 -H -C -F -H -
1009 -H-C -F -H -H -( : H-H -
F-H-H-( -

952

|(4 - (CHj 2CON( CH3) 2
H - (CHzZCOC2H5
- (CH2
2
2

C ) 2CH( OH) CH3
1011 -H -C - OH) C2Hs 1012 -H-A -F -H-H

-(CH2) 2CH(OH) C6H5 1013 - ~HRPH - (CH2) 2CH(OH) (CH3) 2 1014 -H -Cl -F
-H-H -(CH )3SC6H5 365 '&I -F -H-H -(CH2)3S(CH ) 2N(C2H5) 2 1016 -H
-Cl -F -H -H -(CH 3S(CH2) 2CHX1331A_1017 -H -C -F -H -H - (CHkSCH2C6H5 379
1018 -H -C -F -H -H - (CH2) 35( H5 393 1019 -H-Cl -F -H -H

-(CHj 3S(CH2) 2NH2 1020 -H -Cl -F -H - (CH2~SC2H5 1021 -H -Cl -F -H -H
-(CH 3S(CH2) 2OH 333 1022 -H -C -F -H -H - CHO3S( CH2) 2C2CH3 375 1023 -H
-Cl -F -H -H -(CH2}3SCH2CO2CH3 361 1024 -H -Cl -F -H -H

-(CH2) 3Scrycl o- C5H9 357

Ex. No. R1 R2 R3 R4 R6 RE ‘ MS(VI+1)

058 H < F H H /\/\s’\@ 213
Cl

1060 H O F H H g

1068 -H £ F -H

1061 H £ F -H -H




1025 -H -C -F -H -H -(CH2)3S-cycl 0-C6H, 1-371. 1026 -H-Cl -F -H -H

- (CH2) 3S(CH2) 3C6H6 407 1027 -H -Cl -F -H -H -(CHZ) 3S(CH2) 20C5H5 409 5
-222- Table 146 R4 R3 # R R6 R2_Rh,O H Ex No. RLR2 R3 R4 R5 R6
MS(M+1) 1028 -H -Cl -F -H-HO 00 1029 -H-C -F -H-HNHZ 380 s 1030 -H
-Cl -F-H-HCH3 379 1031 -Halge 180-H -H 399 C 1032 -H-C -F -H-H
1033 -H-J. GF -H-HOCH3 1034 -H-Cl -F -H-H\ 422 CH3 ~ 0 1035 -H
-Cl -F-H-HS 1036 -H-C -F-H-HCH3 1037 -H-C -F -H-H 395 0, CH3
-223- Table 147 R4 :R6 @ -~ RL NEx No. Rl1 R2 R3 R4 R5 R6 M5(Mrl) 1038

-H-CG -F-H-HI ~_F
| R3 RS RE | Ny AR
R2 ~N Z R8
z R9
R1 A
Q
\H

ExNo. Rf R2 R3 R4 R5 R6 R7 R8 RO MS(M+1)
1062 -H H -CF3 H H H H F -H 326
1063 H H NCH) -H -H H H F H 301
1064 H  -OCHs -H H H H H F H 288
1065 H . -OCHs -H H H H H F H 302
1086  -H  -SCH; H H H H H F H 304
1067 H  CFs I H H H H F H 360
1068 -H -H -CHa, H H H -H F H 272
1089 © <€  H H H H H F H

1070 -H -H -SCHs H H H H F H 304
1071 H H CHCHs), H -H H H F H 300
1072 H -H -OCgHs +H H H H F H 350
1073 H  H -CHs H H H H F H 286
1074 -H  CFK F H H H H F H 344
1075 F  CFs H H H -HH F H

1076 O H H H H H H F H 202
1077 = H -H -OCH; H H H H F H 288
1078  CHs CHs -H H H H H F H 286
1079  -CHs H H H H H H F H 286
1080 -H < Cl H H H H F H 326
1081 H F -F H H H H F H 294
1082 H F +H £ H H H F H 204
1083 H H CFs F H H H F H 344
1084 CF3 -F -H -H H -H -H F -H

108 F  -H -CF3 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  CFs -OCH; H H H H F H 356
1089 H  -CHs NCHyz, CHs H H H -F H 329
1090 -H  -CH(CHy, -H H H H H F H 300
1091 H -F Br H H H H F H

1092 H F H c H H H F H 310
1093 H CHy  -OCH; CHy H H H F H 316

1004 H -CHs -H €CHy H H H F H 286




1039 -H-Cl -F -H-HN 366 | 1040 -H -Cl -F -H -H 3W-SJ~' 1041 -H -C
-F-H-HCH3 395 | N CH3 1042 -H-C -F-H-HN 367 SN 1043 -H-A -F -H
-HNN387 .S i" sCH3 1044 -H-Cl -F-H-HN369 N / / S CH 1045 -H
-F-H-H405 S N 1046 -H -C -F 4221422 s 1047 -H-Cl -F -H -H NN 433
N ,~S~N -224- Table 148 R4A R3IR5 R2ZN-~-RLQ N H Ex. No. RL R2 RB R4
R5 R6 M5(M+l) 1048 -H-Cl -F-H-H406 O 1049 -H-C -F -H-HS S 1050 -H
-Cl -F-H-HO0 369 /--/-S Kr36%4 t#1-Cl -F -H -H CH3 ~7
R4
R3 RS - R6._ _N. _R7
| X
P
R2 N R8
-z RS
Ri —/\—'
N
N
H
5 .
ExNo. R1 RO R3 R4 R6 R R7 R8 RD MS(M+1)
1085 -H F CHa -H H -H H -F -H 280
1096 H -F -Cl -H H -H -H F H 310
1007 H F H £ H H F H
1098 F H + -H H -H H F H
1099 HOF H H F H H F H 204
1100. H -F -H -H H -H H -F H 276
1101 -H CHs -H H -H -H -F H 306
1102 -H F - -F H H H F H 312
1103 -+ -F H -H H H H -F -H 204
1104 -H -F OCH; -H H -H -H &+ -H 308
1105 -H .-CHs £ -H H H -H -F H 306
1108 -H -H CaHy -H H H H F H 300
1107 H CHs -H -H H H H -F H
1108 -H -OCHs OCHs -H H -H H F H 318
1109 -H Ll -H -H H -H H -F H 202
1110 -H CHs CHs -H H H H F H 286
111 H Ch -OCH; H H HHF H 302
M2  H -CHs ¥ CHy H H H F H 304
1113 -H -H Cl -H H H H F H 202
1114 H H H H H H H F H 258
115  H -H F H H -H H F H 276
1116 -H  -H -H H -H -H -F -H 341
2
O
H H H H H -H F H
1117 o™ 325
1118 -H H H H H H F H




CH3 1052 -H-Cl -F -H-HO0 369 CH3 1053 -H-Cl -F -H -H NHZ 1054 -H -Cl
-F-H-HCH3 38 S 1055 -H-Cl -F-H-HS\ NH2 1056 -H-Cl -F -H -H
371 S 1057 -H. -C -F -H-H 409 0.3 CH-225- Table 149 R4 R3 # R5 R6 R2
NRL Ex No. RL R2 R3 R4 R5 R6 MS(MF2¥81058 -H -Cl -F -H -H ~~S \ 413 -Cl -
1059 -H -C -F -H -H €53 39321060 -H -Cl -F -H-H 1061 -H -C -F -H -H
O-CH3 05 -226- Table 150 R4 RB RE RGN R7 RZ NRS RO R NH Ex No.
RL R2 R3 R4 R5 R6 R7 RGRRO MB(M1)

N-R6
:N:
H
ExNo. Rt R6 - MS(M+1)
GICHEN NN N 293
- |
N NF
1120 N N 259
S
N NS
1121 [N\ N 260
S ¢
N NNF
122 m\ N 309
) | |
309
1123 ; ;N /QNJ\
- F
1124 N
o |
N
1125 N 260
oo QA
= 2 F
1126 N 323
|
N NN
HC™ S
1127 _N 309
|
Nz
1128 N
|
7 X




1062 -H-H-CF3 -H-H-H-H-F -H
-H 301 1064 -H-OCH3 -H-H-H -H -
-H-F -H 302 1066 -H SCH3 -H -H -

26 1063 -H -H -N(CH3)2 -H -H -H -H -F
H-F -H288 1065 -H -0C2H5 -H -H -H -H

H-H-H-F-H304 1067 -H-CF3 -G -H-H
-H-H:F -H 360 1068 -H -H -CH3 2204 -H -H -F - H272 1069 -Cl -C -H -H
-H-H-H -F -H 1070 - H HH-H-F - H 304 1071 -H -H - CH(CH3) 2
TR CH R CF CH 00355 H 0He H oH H oH-F ot 350 1073 “H o
-C2H5 -H -H -H -H - F H,286 1074 H CF3 -F -H-H-H-H-F -H 344 1075 -F
-CF3 -H-H -H -H - g« 76 -Cl -H-H-H-H-H -H-F-H292 1077 -H -H
-OCH3 -H -H -H -H - ! 1078 -CH3 -CH3 -H -H -H -H -H -F -H 286 1079
-C2H5 -H -H -H -H -H F-H286 1080 -H-C -Cl -H-H-H-H-F -H 326
1081 -H -F -F -H -H 294 1082 -H-F -H -F -H -H -H -F -H 294
1083 -H -H -H 344 1084 -CF3 -F -H -H -H -H -H -F -H
1085~ ;N - CR3 -CF3 -H-F -H-H-H-F -H
344 1088 -H -CF3 -OCH3 -H -H -H
“H-F - ) “H-H-F -H 329 1090 -H
-CH(CH3) 2 -H - 0 1091 -H-F -Br -H-H-H -H -F -H 1092
“H-F -H-d 10 71093 -H -CH3 -OCH3 -CH3 -H -H -H -F -H 316
1094 -H -CH3 - -F -H 286 -227- Table 151 R4 :xN. RS - RG N
= R9 f¥0 N 309
|
N NF
T
1131 N N 310
Q\Nl ‘\I F '
1132 CH, N 288
(L ]
= "N N
Nﬁ/‘k F
CH,
1133 CH
S US|
N N
+
OF'N_.O
1134  CH, N
o 4\ : |
0 2 F
O
1135 HCoo N I 320
Qo
HiCrg PP
1136 = N 264
s’;\ “
. X F
1137 S N 265
[ 3 “
N N
1138 HG N
SN CH3 /[




ONH 5 Ex. No. Rl R2 R3
“H-H-F-H290 1096 -H-F -Cl -H-H-H-H -
-H-H-F -H 1098 -F -H -F -H -H -Hs%h=F -H
294 | 1100 -H -F -H-H -H-H-H -F -H 27 6 | 1101 -H -Cl
-F -H 306 1102 -H -F -Fabte.1pdH -H -F -H 312
-H 294 1104 -H -F -OCH3_-H -H -H -H -F -H 306 1105 -H -CH3 -C
-H-F -H306 1106 -H -HMC3H7 -H -H -H -H -F
“H-H-H-F-H 1108 -H -OM3®- 0oCcH3 -H -H -H -H
“H-H-H-F-H292 111 \H -CH3 -CH3 -H -H -H
-OCH3 -H -H -H -H -F -H'802 1112 -H -CH3 -F
“H-H-C -H-H-H-H-F-H292 1114 -H-H -H -
_H H F LJ_ I: :: :: F ::f\_IG 1..14.4.C _II_II_ _I] H H
CH o BNy BT -3 1118 W WSO,
152 Rl N8%e éfj:_ " No. fﬁiﬁﬁtwhl) 1119 C N 293
S
1140 CH, N 288
|
=N %
| F
H,C N4L~
N7 | NF
1142 N 377
I
N /L‘J\F
F I/
F™ ¢
1143 - N 315
N\S $
- F
=
1144 CH, N 323
N .
1145 H.C._.O N
SY - l
o) N NANp
N/
1146 N N 339
| I
H3C'O NZ XN
1147 F. F N 377
=3 \i r
N
I/
N‘"N SN E

Ex

R4 R5 R6 R7 R8 RO MB(M#1)

1095 -H -F -CH3 -H -H

F-H310 1097 -H-F -F -H -F

1099 -H-F -H-H-F -H-H-F -H
-CH3 -H -H -H -H

1103 -F -F -H-H-H-H -H -F

“H-H -H

-H 300 1107 -H-C2Hs -H -H

-F -H 318 1109 -H -Cl
-H-F -H 286 1111 -H -CH3

-CH3 -H-H-H-F -H 304 1113
H-H-H - H-F-H258 1115
F-H341 N O 1117
F -H O -228- Table

-H -H




N F 1120 259 INN F 1121 N\ 260 ( I F 1122 N 309 NF 1123 NN 309 F
1124 N~ F 1125 N 260 Ni F 1126 N 323 S F H3C 1127 309 F Ni 1128 N
. F N -229- Table 153 R NR6 N H Ex No. R1 R6 M5(M+1) 1129 N 314 S R
F 1130 N 309 N | F 1131 N N 310 -23832 CHs N 288 NF CH3 1133 CH3 N-

Table 155
R1,
N-Re
»
H
Ex No.  R1 R6 MSV+1)
1149 HC N
< g
\Y
Nl F
1150 = /CN/\IL 314
N
1151 [O:©\ N 316
I
o) NN
1152 N 308
o
1153 H,GC N 329
= PG
A U
1154 N 308
—
1155 <o | N 302
O : ~ /@F
1156 N 330
( O - |
1157 Ny N 300
P g _
1158 N /Nl 310

prd
A
2
m




F O-0 1134 CHB N O~ F 0 1135 H3C. 0O N 320 F H3C.O |l N 1136 N 264 S7~
IF 1137 r N265 F 1138 H3 N'IQF H3C -230- Table 154 R1 N NR6 N Ex
No. RL R6 M5(M+1l) 1139 CH3 S| | E§40CHN288 N F H3C 1141 CH3 N 323
F N 1142 377 N F F 1143 N 315 I\/F | F 1144 CH3 ~ 323 F N 1145 H3CyO
N Table 156 :

<
A
(4]

=/
r

ExNo. Rf R6 MS(+1)
1159 N 329
(2 g
H,C’ \@\ F
1160 - 0\ /N] 302

0
o
1161 N 300
o o
N
1162 H,C. N _N 323
LD\ X I F
338
- 1163 HaC,o OO /N[
NF
1164 cH N 341
Ok{ 3 o l
O T
1165 N 326
= Q J& U
g8
1167 /NI 314
B
F
\J—:\ S
1168 N 208
| | I
\
F
\ o




O

F N 1146 N 339 H3C. O N |
-231- Table 155 R1 NR6 H Ex No. R

F 1147 F F N-377
R6 MS( Mr1)

314 \ F 1151 ON 316 O F 1152 N 308 |
1308 CIF 1155 o a 302 o |
310 NUF Table 157
Rt
N-R6
»
H
ExNo.  Ri R6 NVIS(VI)
fies ~ N 315
_ l
S N/ /QlF
1170 N 339
|
N /&/\LF
HC.o AN
M e - 353
N/
172 - N
1
=N /Q‘J\F
1173 N 298

F 1153 H3C 329
F 11538330 CO F 1157 N N 309 1158 (N N

FF N 1148 H3C. 0 NNE F

1149 HBC N N <N F

~ 1150

}=N S F 1154




~ 232- Table 156 R

| F 1160 O\ N 302 O\ F 1161 O N 300

NR6 NH Ex No. RL R6 MB(Mr1)

1163 H3C, O N 338 F 1164 Oz~(CH3 N

F 1167 N 314 F 11

68 N 298 CF

%6 -233- Table 157 Rl

[\ F 1162 H3C N N 323
-~NIF 1165/ 326 F /

No. RI R6 MS(Mrl) 1169T8ble3UE N F
R4
R3 R5
R6
R2 1:1/
O
N
ExNo. R1 R2 R3 R4 R5 RB MS(MVH1)
174 H < F H H H, 344
Jew,
1175 H < F H H o 332
jew
N
1176 H € F H -H HC. 340
-
R I

~~N- R6

1159 r1 O N 329 H3C, N /

/ UN F
F 1166 346
~N> H Ex




1170 339 N\ | \ | F H3C.~ 1171 HCEO 353 a 3l F N 1172 /1 fI NF 1/
1173 N 298 \ | F -234- Table 158 R& R3 # R5 R2 Nl--IR6 Rl N Ex No. R R2
R3 R4 R5 R6 MS(Mk1) 1174 -H-C -F -H -H CH3 344 N 1175 -H -Cl -F -H -H 0
332 1176 -H-CO -F -H -H H3C0 O 3@35-N, F 5 -235- Table 159 R4 R3 * R5

R6 R RLN H Ex No. RLR2 RS RALRS REgNWR salt 1177 -H-H-F -G -H -N
H NMVR (DVBO- d3) 6ppm 1.55-1. 75 (12B-S2%121 ydrochl oride N CH

M, 2. 1-2.25(1H ), 2. 8-2. 95(1H, n). 3.0-3.25(2H, n), 3.5-3.65(1H n), 4.19

R4
R3 RS

R2 N

ExNo. R1 R2Z R3 R4 R5 R6 NMR salt
1177 H H F < H N "H-NMR (DMSO-do) 5ppr: 1.55-1.75 ( 1H, 2Hydrochioride
/CI/‘N,CH m), 2.1-2.25 (1H, m), 2.8-2.95 ( 1H, m),
= ® 3.0-325(2H,m),3.5365(1H,m),4.19
(3H,s),464(1H, t, J=7.3,7.3Hz), 5.01
(1H, br), 6.60 ( 1H, ddd, J =35, 35,
9.1Hz), 6:81 ( 1H, dd, J = 3.0, 6.3Hz ), 6.96
(1H, dd, J=2.0,9.0Hz), 7.22 ( 1H, dd, J =
9.1,9.1Hz), 761 (1H, d, J = 1.6Hz ), 7.68
(1H,d,J=9.0Hz),8.39 (1H,5), 9.28 ( 1H,
br), 9.39 (1H, br).
178 H H -F Cl -H /@ TH-NMR (DMSO-de) Spprm: 1.6-1.75 (1H, - 2Hydrochloride
=N

, M) 2123(1H,m),2830(1H,m),
3.05-325(2H, m), 3.5-365 (1H, m ), 4.18
(3H,s),472(1H,# J=7.3,7.3Hz), 5.88
(1H, br), 6,67 (1H, dd, J= 1.9, 89Hz),
6.8-6.9(1H,m), 7.07 {1H, dd, J=2.9,
6.4Hz), 72574 (2H, m), 7.73 ( 1H, dd, J
=0.3,89Hz), 842 (1H,s), 943 (1H, br),

9.56 (1H, br).
479 -H -H H -H -H _N "H-NMR (DMSO-dg) Bppm: 1.6-1.8 (1H,  2Hydrochloride
, /O:,'N"CHs m), 2.1-2.25 (1H, m), 2.8-2.95 (1H, m),
= 3.0-3.25 (2H,m), 3.53.65 ( 1H, m ), 4.0-

45(4H,m), 470 (1H, &t J=7.3, 7.3Hz),
8.70(2H, d, J=7.9Hz),6.80 ( 1H, dd, J =
7.3,7.3Hz), 692 (1H, dd, J=2.0, 9.0Hz ),
7.4-725(2H,m), 7.55(1H, d, J=1.4Hz ),
784 (1H,d, J=9.0Hz), 836 (1H,s), 9.30
( 1H,br), 947 ( 1H, br).
1180 -H -H -H -H -H H-NMR (DMSO-dg) Sppm: 1.6-1.8 (1H,  2Hydrochioride
/CE‘N_CH m), 24225 (1H, m), 2.8-3.0( 1H, m),
=N ° 30-325(2H,m),35365(1H,m),4.15

(3H,5), 422 (1H, br), 473 (1H & 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), 7.22 (1H, 5 ), 7.25-74 ( 2H, m),
7.66(1H,d,J=8.9Hz),8.37 (1H,s), 9.26
( 1H, br), 9.42 ( 1H, br),




(3H, s), 4.64 (1 H tt, J =7.3,7.3H), 5.01 ( 1H br), 6.60 (1 H ddd, J
= 3.5, 3.5, 9.1FE),6 81 (1H dd, J=3.0, 6 3tz) , 6. 96

(1H, dd, J=2. 0, 9. OHz), 7. 22(1H. dd, J= 9.12387 1 Hz), 7.61 (IH, d, J=1.5Hz), 7. 68
(1H, d, J=9. OHz) , 8.39(1H, s), 9. 28(1H, br), 9.39 (1 H, br). 1178 -H -H -F -C
-H 1H NMVR ?]DWB@EI@Q;-OEE)E 1t@5£ #5 (1 H 2Hydrochloride N-CH m

i- iéz' ?gjl_]'—ﬁ ’lr{ﬂlblttol.t:‘,s Oéc&@ét&?%f”) te3td- %c@rﬁpc(\ﬁld" &
H, br), 6. 67¢&btdninl (8- ETthake 3@:9 (22t Dupid ownapmgg_ 9,

6. 4Hz) , 7. 25- 7. 4( 2H, (1.H dd. J.0 43(1H,

9.56 (1 H, br ). 117 alf SR irdedy W%‘?\l%‘l‘? é‘%g %%& fggg’(ri%
2Hydr oghl qveeﬁl@ reMoo-dl f‘@na t&ezaﬁﬁdzwél 2c8r2185(31H1€ﬂi)e 8198302562H The
3.5-3. 65 1H£40- 4. 70(1H £t, J=7.3, 7 %

6. 70( 2H, d, %%‘?a’é ?d6f§9(‘*ﬂ3| dd"o {opsy Wei‘resr%o’?"g%n’%e 11f 2Qq vojumes s
9.0z ). fedgHr254f2H0M2 7305(duddkodk JsdifHibn by a Potter-type
7.64(1H,d, J=9° OFz) , 8. 36( 1H, s%@g 30 1H br), 9.47 (1H" br). 1180 -H -H - H

H-H H NVRoQosso g8y - 5pBhe 1 mygsneieHwa@Hﬁﬁm*ew gere aly &pg0g at 4°C
, 2. 1- 2. g?c%E'ngjzzn% %e%( ikéfg‘% H’x }]IB$§§%§‘3§"%HWE{Q tRer” éeﬁ%r&%u'@iedmaft

m
4.15 (3HS
7. 3Hz;1.06 6IRAM) gidat=4° s EoTHA0 GnJQILute(QH The Jpe:ll?e’@l—lﬂ}is IeSZS(pelndleld da, J

66( lH d, Jjn%llkbei_&? grg é"}fﬁ{?—F (2875%51{%}:'@(3 ‘)lfgn%Z((EH br) cp?g;@_lnlng 10

Phar racol chgaluct@sé 11 FyanMasodhunf chbbrbdéeeor ¢ . &cieMv pby astk itves tchdonpdend
on serot Oln.lfl r&% Hg)gnlégg.%ifne éhn.'EOI'J. { baru?clinlsgn%&t a(.)J[reJ.um chlorlde) and

used as crude synaptosome fractions.

\‘

15 The uptake reaction mixture was suspended in a
final volume of 200 Pl containing pargyline (final
concentration of 10 puM) and sodium ascorbate (final

concentration of 0.2 mg/ml) in each well of 96-well-round-
bottom-plate.

20 - Solvent, unlabesled 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

25 concentration of 8 =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
physiological saline and drying up, Micrescint-O (Perkin-
Elmer) was added, and remained radicactivity on the filter

30 was measured.

The total uptake activity with only solvent was
determined aé 100%, and the nonspecific uptake activity with
unlabeled 5-HT (final concentration of 10 pM) was determined
as 0%. The 50% 4inhibitory concentrations were calculated

35 based on the concentrations of the test compounds and their
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Conpound SODQMﬁ%?ﬁFT%%??PfoH%entratlor (nTY-® Conpound of Exanple |5 1.6
Conmpound of |d&xadakes/mdnble 154 0.8

Compound of Example 268 0.8

Compound of Examplé 278 2.2

Compound of Example 308 1.4

Compound of Example 8§94 2.6

Compound of Example 895 3.0

Compound of Example 8356 2.5

Compound of Example 838 0.7

Compound of Example S00

Compound of Example 901

Compound of Example 803 1.2

Compound of Example 912 i.0

Compound of Example 913 0.8

Compound of Example 917 .7 -

Compound of Example 930 0.8

Compound of Example 934 1.8

Compound of Example 961 2.8

Compound of Example 863 1.0

Compound of Exanmple 9267 0.9

Compound of Example 989 0.6




Conmpound of Exanple 19 0.7 Cbnpound of Exanple 40 0.8 Conpound of Exanple
73 0.6 Conpound of Exanple 90 und of Exanple 114 0.8 Conpound
of Exanple 131 0.6 Comnpound of Exanpl %45 0.6 Conpound of Exanple 149
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for 10 mnu then centrifuged
10 20000 g at 4°C for 20 minutes. The pellet was resuspended in
incubation buffer (20 mM HEPES buffer (pH 7.4)) containing 10

mM glucose, 145 mM sodium chloride, 4.5 mM potassium chloride,

1.2 mM magnesium chloride, and 1.5 mM calcium chloride) and
used as crude synaptosome fraction.

15 The uptake reaction mixture was suspended in final

volume of 200 pl containing pargyline (final concentration
of 10 pM) and sodium ascorbate {(final concentration of 0.2
mg/ml) in each well of 96-well-round-bottom-plate.

Solwvent, unlabkeled NE, and serial diluted test

20 compounds were added to each well, and synaptosome fraction
of 1/10 volume 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

25 after 10 minutes by filtration under vacuum through a 96-well
glass fiber filter plate. After washing the filter with
coldphysiological saline and drying up, Microscint-0 (Perkin-
Elmer) was added, and remained radiocactivity on the filter
was measured. .

30 The total. uptake activity with only solvent was
detefmined as 100%, and the nonspecific uptake activity with
unlabeled NE (final concentration of 10 puM) was determined as
0%. The 50% inhibitory concentrations were calculated based
on the concentrations of the test compounds and their

35 inhibitory activities. Table 161 shows the results.




10 20000 g at 4C for 20 m nutes. The pellet was resuspended in incubation
buffer (20 mM HEPES buffer (pH 7.4)) containing 10 nM glucose, 145 nM
sodi um chl'oride, 4.5 nM potassi um chl-giode, 1.2 nM nagnesium chl ori de, .
and 1.5 nmM cal cium chloride) and used as crude synaptosone fraction. 15
The uptake reaction m xture was suspgiied qigy, final volune of 200 |
containing pargyline (final concentration of 10 M and sodium ascorbat e
(final concentration of 0.2 ng/m) in each well of
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Compound of Exanple 154 0.2 Conpound of Exanple 188 0.1 Conpound of
Exanpl e 223 0.2 Conpound of Exanple 22500.2 Conmpound of Exanple 244 0.5
Compound of Exanple 256 0.1 Conpound Exanpl e 278 0.3 - Conpound of
Exanple 289 0.1 Conpound of Exanple 306 0.8 Conpound of Exanple 894 0.3
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Eval uati on of, i nhibitory act|V| egt, conpound on daopanine_(DA) .into
rat brai n YyrdbtdsBRte ai‘%wéb ?a’?édwﬁ"r@ theo%rg ﬁg

wer e rem\sefbladuﬂeth@oahrtu@ﬁqa V\Bye di sspet edr-Thpesenmmigshi sbFi at a ware
honogeni zed in 20 vol unes as ht of 0.32 M sucrose solution b

Pot t er - t y FROMRIRTFR 28RS T—ﬁ@tr MeGenate 1RQ0 cenel fligedfar 1@0@%115@340
for 10 m %%c?sthea@% te*}%asctémr NAL@NERVAS JNRN- R T ge%o%tooZgggg’tg 4ag 4c

10 for 20 m nutes. e pellet was resuspended i n 1ncubation
HEPESL Buf fimx (@8 mmgt%@nt ailiiengpredieM glascosesuspended in 1ncubatlon

buffer (20 mM HEPES buffer (pH 7.4)) containing 10 mM glucose,
145 mM sodium chloride, 4.5 mM potassium chloride, 1.2 mM
magnesium chloride, and 1.5 mM calcium chloride) and used as
crude synaptosome fraction.

15 The uptake reaction mixture was suspended in a
final wvolume of 200 ul éontaining pargyline (final
concentration of 10 pM) and sodium ascorbate {final
concentration of 0.2 mg/ml) in each well of 96-well-round-
bottom-plate.

20 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

25 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
physiologicai saline and drying up, Microscint-0 (Perkin-
Elmer) was added and remained radiocactivity on the filter was

30 measured.

The uptake activity with only solvent was
determined as 100%, and the nonspecific uptake activity with
unlabeled DA (final concentration of 10 pM) was determined as
0%. The 50% inhibitory concentrations were calculated based

35 on the concentrations of the test compounds and their




145 nmM sodi um chl oride, 4.5 nmM potassiumchloride, 1.2 nM mnmagnesi um
‘chloride, and 1.5 mM cal cium chl oride) and used as crude synaptosone
fraction. 15 The uptake reacti on m xt+x£lwas suspended in a final vol une
of 200 pl containing pargyline (final concentration of 10 pM and sodi um
ascor bat e {fhtial toepaeentiatbon ofad.e2 1 MRoWd ©ach-slle

96-wel | -round- bottom plate. 20 Sol vent, unl abel ed DA, and serl al diluted
test conpounds were added in each V\“éfllkPleah@Zsynapt osone fraction of 1/10
vol une of the final volunme were added. After 10-min preincubation at 37C,

t he upt ake yes—tnt+t+ated-by—the—adgiidon—ottritiumlabeled DA sol ution
(final concdnt ATt Gi™@%™ 5 2 nM at |3%CintrkitopY Aeacerirasigpged faf t er 10

m nut es by |feropad | o Exagele vacuumft hroumoa 96- wel | gI ass fibgr filter
plate. AftelcURIRLAGA BRaddil £ W cotd 2 Phystotogrcat—satme—jand drying

up, Mcrosci neined radioactlivity on

the filter WB¥PoS AfaEwwle 4he upfake ad-Bvity with only sol vgnt was
det er mi ned #%ompOOAE cenExdrrdentmnspecifi c upt.ake acti vi ty w thur]l abel ed DA

final concg Mg Was fetermnegd—as 09— The—569%+nhi bitory
: p@ﬁﬁ&”&fohxagﬁlg\@ 4.8
concentratl-ms—we+e—ea-l-c-u4—a-t-edo—ba-s-e* 35-—on-the concentrations of] the test

conpounds aftPmERBRT EFAR=RLlAiMi t or Yact i Vid-Fes. Tabl e 162 shows |t he
results. Taptepdedd oFeBtampdapasnd 50% i nhisbbt ory concentration (nM

Conmpound of @@m@of &glgqrggouna of "Exgnpte 44—8—7—Compound of Exarrpl e
46 9.3 Conpothd—ei—banp -Corpouhnd—of—Exanple 90.4 8 |Conpound of

Exanpl e 114|EFPEuRORf FARTE 512%y amp| e 1163889 Compound of Exampl e 154 9. 2
Conpound of |¥Seaapice oZ0Bx=3p8e 200npound of Exanple 201 4.3 Conpound of

Exanpl e 268]&uBound 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 298 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 213 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 367 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
methed of Porsolt, R.D., et al. (Porsolt, R.D., et al.,
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Japan ‘I nc. %HB? df. téﬁ’g‘ HRE 2R ERY adrir niC8t MatGeh, Mehataied

were dr oppsa it Ota tzarkc contaieRl, Nt SmeBLValsfe MabRkalned 8hiAl £ 26 5C.
Then, the mce were forced to svmmfor 6 10 mnutes. During the | ast four

m nut €9 of MiREteEst , t AATizgr i Bacoflasthelons mutes ecfotthmvitegtwasthe
measured (hefiod 'o'fmlpirhé tyndi fBre RS LNAYS V%‘.\SQA%EQS HeRfe LT (1.,

immbility time was conducted using a SCANET
immobiltity time). The analysis and measurement of the

immobility time was conducted using a SCANET MV-20 AQ
system (product name of Melquest Co., Ltd.).

15 In this test, the test compound treated animal
exhibited reduction of immobility time. Therefore it is clear

that the test compound is effective as an antidepressant.




system (product name of Melquest Co., Ltd.). 15 In this test, the test
conpound treated animal exhibited reduction of inmmmobility tinme. Therefore
it is clear that the test compound is,gffective as an antidepressant.

-243- CLAIMS 1. A pyrrolidine compound of Ceneral Formula (1) R101 N R102
(1) NH. 5 or a salt thereof, mher%hﬁiﬁ%01 and R102 are each

i ndependently one of the follomﬁng groups (1) to (86): (1) a phenyl group,

10 (2) a pyridyl group f@rdd henzotdd ndlQUGendrB1 FbNE0d ygl)grour),
(5) a 2,3-dihydro-IHindenyl group, (6) a naphthyl group, 15 (7) a
benzofuryl group, (8) a quinolyl group, (9) a thiazolyl group, (10) a
pyri mdinyl group, (11)g@ pyrazinyl group, 20 (12) a benzothi azolyl group,
(13) a thieno[ 3, 2-bjpyr}dyl group, (14) a thienyl group, (15) a cycl oal kyl
group, (16) a tetrahydrop anyl group, 25 (17) a pyrrolyl group, (18) a
2J4-dihydro-1,3-benzog nyl group, (19) a 2, 3-di hydrobenzofuryl group
(20) a 9H-fl uorenyl/ gnoup, (Zlé)a pyrazolyl group, 30 (22) a pyridazinyl
group, (23) an in &'nyl group,

H

or a salt thereof,
wherein R*®' and R'? are each independently one of the
following groups (1) to (86):
(1) a phenyl group,
10 (2) a pyridyl group,
(3) a benzothienyl group,
4) an indolyl group,
5} a 2,3-dihydro-l1H-indenyl group,
) a naphthyl group,. |
15 ) a benzofuryl group,
) a quinolyl group,
y a thiazelyl cgroup,
0) a pyrimidinyl group,
1) a pyrazinyl group,
20 a benzothiazolyl group,
thieno[3,2-b]pyridyl group,
thienyl group,
cycloalkyl group,
tetrahydropyranyl group,
25 pyrrolyl group,
2,4-dihydrc-1, 3-benzodioxinyl group,
2,3-dihydrobenzofuryl group,
SH-fluorenyl group,

pyrazolyl group,

VI PR« VR s VIR P R« P <R« S+ I 1

30 pyridazinyl group,

3) an indolinyl group,




-244- (24) a thieno[2,3-b]pyridyl group, (25) a thieno[3,2-d]pyrimdinyl
group, (26) a thieno[3, 2-¢e]pyrimdiny 4§Loup, (27) a

1H pyrazol o[ 3, 4-b] pyridyl group, 5 (28f*an isoquinolyl group, (29) a

2, 3-di hydro-1, 4- benzoxadi nyl group, (30) a quinoxalinyl group, (31) a

qui nazol i ny24 yrauphieng) 2a3rbIpyradydt Gy @roqui nol yl group, 10 (33) a
cycl oal kyl ¥h oypy yimd Jiuar thio |ower alkyl group,.
(35) an an%%gﬁgébg%gtu?gg'?owé%§§lE%I?gﬁghéﬂgﬁﬁéonally substituted with
one or two(26ea dhkghodBedps]pyrihdddmvdo gxpudup, 15 (36) a phenoxy | ower
al kyl grou (37),a ridyloxy | ower al kyl , (38) a lower al kynyl
group, (39?25)p%e%§lp?%ﬁéngﬁééﬁygwgpgﬁgyﬁ @%ﬁ?ﬁg 1, 3-benzodi oxol yl group
20 (41p a P28y dihydseqhidohenzgdbapi,nyl group, (42) a

3, 4-di hydro- 1, 5- benzodi, oxepi nyl  group, 43) .a di hydropyridyl group, (44) a
1,2-dihydrb%%ln%l%t3ggbhﬁg PZ§)45£TP§P§F }F%?Téﬁ§ﬁ%6isoquinolyl group, 25
(46) a benzgxpzel ¥hi@6RHPink47Yyraupenzoi sot hi azol yl group, (48) an

i ndazol yl ﬁroup, %49) a benzoi m dazolyl group, (50) an imdazolyl group,
30 (51) a §3D) 3 4qeerpranydrvhaphPHPr | ower al kyl group, (52) an

i mdazo[ 1, pyr{ dyl sl 8504R 01Ot hi azol yl | ower al kyl
group, (5453%Jt%t¥h yafgﬁﬁégﬁéﬁyPgwgr aFkyﬁ g%bug, (55) a piperidyl |ower
al kyl 1gr oup3385a (&8¢ laatkphehgiekronsikyal kevypsubstituted | ower al kyl - group,
-245- (57) | owe | ko Ay tit d r al kyl group., (58) a
~ phenyl | owé 4)al"i‘<oj>:<cfl‘g%35 b%%%?igﬁgét %?E‘?—Zdaﬁ% 9’5%'-

{35) an amino-substituted lower alkyl group opticnally

substituted with one or two lower alkyl groups on the amino

group, A
15 (36) a phenoxy lower alkyl group,
(37) a pyridyloxy lower alkyl group,
(38) a lower alkynyl group,
(39) a phenyl lower alkenyl group,
(40) a 1,3-benzodioxolyl group,
20 (41) a 2,3-dihydro-1, 4-benzodioxinyl group,
(42) a 3,4-dihydro-1, 5-benzodioxepinyl group,
(43) a dihydropyridyl group,
(44) a 1,2~-dihydroguinolyl group,
(45) a 1,2,3,4-tetrahydroisoquinolyl group,
25 (46) a benzoxazolyl group,
(47) a benzoisothiazolyl group,
{48} an indazolyl group,
{(49) a benﬁoimidazolyl group,
{50} an imidazolyl group,
30 {51} a 1,2,3,4-tetrahydronaphthyl lower alkyl group,
{52) an imidazo[l,2-alpyridyl lower alkyl group,
{53) a thiazolyl lower alkyl group,
(54) a tetrahydropyranyl lower alkyl group,
(55) a piperidyl lower alkyl group,
35 | (56} a diphenyl lower alkoxy-substituted lower alkyl group,




group, (59) a hydroxy-substituted | ower alkyl group, 5 (60) a |ower al koxy

| ower al kyl group, (61) a carboxy |ower al kyl group, (62) a

car banoyl -substituted | ower al kyl groeagseptionally substituted with one or

two | ower al kyl groups on the carbanoyl group, 10 (63) a | ower al kenyl

group, (64)57 noriphadst %ﬂlﬁﬁfﬁﬁ%oﬂ%uk%ﬂ%u@cp%wex(@ kAL | 1 over

al kyl group, (66) .a phenylthio |ower alkyl group, (67) a naphthylthio

| oner al kyiP8gr sughens desien alkqxrgaapdmnilo subwer tattieg lgnaup alked) a

pyrldylthbqtkgmer al kyl group, (70) a pyrimdinylthio | ower alkyl group,

(71) a fury I'thi'o | ower al kyl group, (72) a thienylthio |ower alkyl group,

20 (73) a §93 & thidfizyreiudsthitodesharowalrk yll kylogmoun(,74) a

benzi nd dazel-y! thi n l. graup, 75) a benzthlazolylthlo | ower al kyl

group,ng é%oé %egggéo |y #ﬁ”%yﬂéﬁk fﬁ%gﬁ 3% (77) a benzoxazolylthio

| ower alkyblgraup@rhaiy(lﬁwe& taliika20Igyotalpi, 0 Iomer al kyl group, (79) an

i m dazol yl.t.hi o | ower kyl group, (80) .an am no-substituted |lower alkylthio

| ower a|k§%9&r8u6aréﬁﬂPgﬁaﬁ%$ i&ﬁ?&@pLQQHeﬁh?Hkgﬁegépqu@PFéﬂ@ﬁlékal

groups onsubbtmmt@@ §1L.OUP ond0 o@@noalBQQBYEiif%@Sbh:bUE%d onOWgE al kyl thio

| ower al kyl group, (82) a furyl-substituted |ower alkylthio |ower alkyl

. group, (88f émBYﬁ|&§Pu§ubstltuted | ower alkylthio Iower alkyl group, (84)

a hqupxy1§gpsglgghgg Lower Gibhg'o | ower al kyl group, (85) a

phenoxy-substituted | ower a I"thio" | ower al kyl group, 35 and -246- (86) a

| ower aIk&ﬁ?baﬁb@ﬁy9h§&b@Vﬂ?ﬁtb@nWémépWarkyﬂkh&ogroupu al kyl group, and

each of th rqu t ) ) to (56), (64) to (79), (81) to
i §a§aﬁgégl 20b82) a1ked1) 5rbi3

(83) and one or fituents selected fromthe
follomjng(éi)lﬁ pbepiylBRjoohower alkyl group,

(67) a naphthylthio lower alkyl group,

15 (68) a cycleoalkylthio lower alkyl group,
(69) a pyridylthio lower alkyl group,
{70) a pyrimidinylthio lower alkyl group,
(71) a furylthio lower alkyl group,
(72) a thienylthio lower alkyl group,
20 (73} a 1,3,4-thiadiazolylthio lower alkyl group,l
(74) a benzimidazolylthio lower alkyl group,
(75) a benzthiazolylthio=lowér alkyl group,
(76) a tetrazolylthio lower alkyl group,
(77} a benzoxazolylthio lower alkyl group,
25 (78) a thiazolylthio lower alkyl group,
‘ (79) an imidazeolylthio lower alkyl group,
(

80) an amino-substituted lower alkylthio lower alkyl group
optionally substituted with one or two lower alkyl groups on
the amino group,

30 (81
(8

) a phenyl-substituted lower alkylthio lower alkyl group,

2) a furyl-substituted lower alkylthio lower alkyl group,
(83) a pyridyl-substituted lower alkylthio lower alkyl group,
(84) a hydroxy-substituted lower alkylthio lower alkyl group,
(85) a phehoxy—substituted lower alkylthio lower alkyl group,
35 and




t he cycl oal kyl, aromatic or heterocyclic ring: (1-1) hal ogen atons, (1-2)

| oner al kylthio groups optionally subgkihgted with one or nore hal ogen
atons, 10 (1- 3) | ower al kyl groups opt ) ally substituted with one or nore
halogen at ons 1-4) lower al koxy grqups optlonally substi ute wi th one or
nor e halogé%GEt%n%OW?I 83 KRKYIGT éﬁ@ﬁﬂ —sphstitet et yrower
groups, (1373} A%y groups optionally substituted mnth one or tmo Iomer

al kyl groups ? 8? ower al kyl sul fonyl groups, % cyano oup,

(1-10) cardmstyegcoupf tiengrpulppdridiy tgr ddg,) - ((.3_7 2) (t3h‘i Jertyd gﬁ%ps(ﬁ‘l)

(1-13) ox 1- ht u 2 nzoyl group,
(1-16) phe %xy%%g ngprﬁoA%ﬁxy s@bé?ﬁgu% % &%?ﬁ gﬁ%;fﬁvaﬁgee hal ogen
atons @n t@@b@hfﬁuéntsngelé&téa)fmbmnyheldw&ﬂoahbgmﬂlgﬂdumm {{-1378)orl ower
al kanoyl groups, 9) phen grou tionally substituted on the
Shony!” 1 HEE WYL GRER T br 1 PATBLESY PEBRESLOENBLAEH T  ho. of oup
conS|st|ng(pilha%Q @tgﬁgmslomer al koxy groups, cyano group, | ower

s and T ower groups, (1-20) henyl | ower al kyl groups,

al kanoyl ou
35 (1-21) &%/aﬁb 1 owey %\lkyﬂtbfteuE§°UP24?Pte—9n§é)1Y5 stifatiRd et ta®tat ed

het erocyclig @gﬁggﬁ af éﬁlégbﬁg sul fonyl groups, the heterocyclic group
containing on t efocyclic fing one or two heteroatonms selected from

the gitBup €bn3) slfDW@r odlkyir ggenpsorpénnandy subsitiguted w2Adh whicasdl yl
gr oups optlonal t d wwth one or two |ower alkyl groups on the
thi azol e rihg %@éﬁ%& é£ gblyl groups,

(1~ 4) lower alkoxy groups optionally substituted with one or

more halogen atoms,
(1-5) nitro group,
15 (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,

20 (1-10) carboxy group,
{(1~-11) hydroxy group,
(1-12) thienyl groups,
(1-13) oxazolyl groups,
(1-14) naphthyl groups,

25 (1-15} benzoyl group,

(1-16) phenoxy gréups optionally substituted with one to
three halogen atoms on the phenyl ring,

(1-17) phenyl lower alkoxy groups,

(1-18) lower alkanoyl groups,

30 (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,

35 {(1-21) cyano lower alkyl groups,




(1-25) amino |lower alkyl groups optionally substituted with 10 one or two
| ower al kyl groups on the am no group, (1-26) pyrrolidinyl |ower alkoxy
groups, (1-27) isoxazolyl groups, (21-28)-cycloal kyl carbonyl groups,

(1-29) napht hyl oxy groups, 15 (1-30) pyridyl groups, (1-31) furyl groups,

(1-32) phepyt2hj 05 gt OUPrmetide B8 @%&ﬁé@é@hé‘é@@é&y&ﬂ@aﬁ%’ﬁ group, 20
(1-35) 5 to 7-nenbered saturated heterocyclic groups containing one or two

het er oat ontWReF Bt edd f pahf oREl @ oritPs cobike sthafgusicywiticogeumxygen and

sul fur, t cl r [ | y: bei substituted with one to

t hree surl}gﬁr?%%?\%?sﬂl gi(::l%% r%ir)ﬁp%%ée)i%# oyujplpioé\% stt n%"’%?“%&%r%%%?ﬁ 25

| over al kydelgaips; f¥onethal kanay | cqroiupsi ngphehyd i ovesn al dygeroups;
phenyl59r s\ﬁptionally substituted on the phenyl ring with one to three
menbers se eé?ed fromthe group consisting of hal ogen atons and | ower

al koxy gr oiips23)arnthigue iy | ggnmsopBbralr136) s o U Al dos 3% | over
al koxi do groups, mﬁthuégfzfroviso that R101 and R102 are not sinultaneously
unsubst i t Gt 12 JTRRF, o G i icRicuid e General Formula (1)
or -248- gisal4) tihereofongcodiyig,to Aaiml, wherein R101 is (1) a phenyl
group, (3) _a _benzothienyl group, 5 (4) an indolyl group, (5) a

2, 3-di hydrld-13d)i rgEmA Iensip a1 8) gxrovmshtapdiapeddyy, suibstd therezbfinityl

912110, S Bhen A potd) bt e Ut M theue, (19) 2
(1-26) pyrrolidinyl lower alkoxy groups,
(1-27) isoxazolyl groups,
(1-28) cycloalkylcarbonyl groups,
(1-29) naphthyloxy groups,

15 (1-30) pyridyl groups,

(1-31) furyl groups,
{1-32) phenylthio group,
(1-33) oxo group,
(1-34) carbamoyl group,

20 {1-35) 5 to 7-membered saturated heterocyclic groups
containing one or two hetercatoms 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;

25 lower alkyl groups; lower alkanoyl groups; phenyl lower alkyl
groups; phenyl groups optiocnally 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,

30 (1-36) oxido group and
{1-37) lower alkoxido groups,
with the proviso that R'™ and R!®? are not simultaneously

unsubstituted phenyl.

35 2. A pyrrolidine compound of General Formula (1) or




(20) a 9H-fluorenyl group, (23) an indolinyl group, 15 (28) an

i soqui nolyl group, (29) a 2,3-dihydro-aqg?penzoxadinyl group, (30) a

qui noxal i nyl group, (31) a quinazolinyl oup, (32) a

1, 2, 3, 4-tetrahydroqui nol yl gro%P, 20 (40), a 1, 3-benzodi oxol yl group, (41)
a 2, 3-di hy@r 6%,’54-’@@? FGHRACTRDUE Chaby by wherein ‘
3, 4-di hydr g:®, 5-benzodi oxepi nyl group, (44) a 1,2-dihydroquinolyl group
(45) a 1, 2,3,4-tetrahydroi soqui nolyl group, 25 (46) a benzoxazolyl group,
(47) a bentdi set phargllylggmuaup, (48) an indazolyl group or (49) a

benzoi m dazgl yL qr a whi ch may have on the aromatic or
heterocycli%g5 §0%ﬁa#§3§¥§hi?t e ’substituents sel ected fromthe gr oups
(1-1) 50 (4)3%Zh andddfilnegdup,d aim 1. 3. A pyrrolidine conmpound of
General Forpula (1) or,, a salt thereof according to Caim?2, wherein -249-
R 101 is (iY aap%ehipﬁﬁﬁﬁiﬁ?Tﬁhﬂﬁﬁﬁéﬁyﬂeﬁ?ﬁ?ﬁﬁenyI group, and each of which
may have opgjhg aeemhia Qrdwgterocyclic 5 ring one to three substituents
selected fromthe grou consisting of (1-1) hal ogen atonms and (1-3) |ower
al kyl grolips 8pbras&iiy-yduksoPut ed with one to three hal ogen atons. 4. A

o Oaim 3 e hnar Srn R 402 TO®h) a phenyl droup,  (2) a pyridyl. group. (9)
a thi dfol yl13F oapbenzsthi@)zod ydy ginwiughi,nyl group, (11) a pyrazinyl group
(14) a thiEfyi grEyahdihydro—l,3~benzodioxinyl group,

(19) a 2,3-dihydrobenzofuryl group,

(20} a 9H-fluorenyl group,

(23) an indolinyl group,

15 (28) an isoquinolyl group,
(29) a 2,3-dihydro~-1,4-benzoxadinyl group,

(30) a guinoxalinyl group,

{31) a guinazolinyl group,
(32) a 1,2,3,4-tetrahydroquinolyl group,

20 (40) a 1,3-benzodioxolyl group, '
{(41) a 2,3-dihydro-~1l, 4-benzodioxinyl group,
(42) a 3,4-dihydro-~1,5-benzedioxepinyl group,
(44) a 1,2-dihydroquinolyl group,
{45) a 1,2,3,4-tetrahydreisoquinclyl group,

25 (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 arcmatic or heterocyclic
30 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




(48) an indazolyl group, (59) a hydroxy-substituted | ower al kyl group or
20 (60) a lower al koxy |ower al kyl group, and each of the groups (1), (2),
(9), (10) , (11) , (14) and (48) may-hwae on the aromatic or heterocyclic
ring one to three substituents selected fromthe groups (1-1) to (1-37)
as definedri% €saim 1. 25 5. A pyrrolidine conpound of General Fornula (1)
or a salt thereof according to Caim4, wherein 101 R is a nonohal ophenyl
group, a dfhal dpPReEYYLgBBARC o a phenyl 30 group substituted with one

hal ogen at and,one. L pyesal kyd roup, 102 R is (1) a phenyl group, (2)
a pyridyl g%r)]oup, 350(9) ayth(lg%zﬁgl group, -250= (10) a pyrimdinyl

group, (118nd yclazefyvhichupay Have en ttherstompioup,or (M8)eamcyaidazol yl
group, 5 (5 XY stittdlovveregirkl roup or. (60) a | ower
al koxy"| omlglr%}%la%@‘%d%‘?o%%?g%n%ilbesa%cet%‘?mﬁes SRS (Do Fhe (%“?’“R 10), (11),
(14) and dotBismyndave (h-1henadragst ict@is haier ooy ixowdNgong or two 10
substituents selected fromth roup consj S}Li ng of (1-1) _hal ogen atons,
(1-3) | onet* RS 1 OREr b3 bhtd Wﬂ‘s%fﬁéfm tFHE W e R RdiSifen
atons, and (1-9) cyano group. 15 6. A pyrrolidine conmpound of GCeneral
Formula (1) or a salt_thereof according to Claim5 selected fromthe group
consi sting of (4-chfordpPersddishery | cemapyd ref iGrreRy | Beamesla (1) or
(4-f1ygroghenyld RhaWds £ QedWditld H-Gathk@ NS herein

R102 4

(1) a phenyl group,

(2) a pyridyl group,

(9) a thiazolyl group,

15 (10) a pyrimidinyl group,

(11) a pyrazinyl group

(14) a thienyl group,

(48) an indazolyl group,

{59) a hydroxy-substituted lower alkyl group or

20 (60) a lower alkoxy lower alkyl group, _

and each of the groups (1), (2), (9), (10}, (11), (14) and

(48) 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.

25
5. A pyrrolidine compound of General Formula (1) or
a salt thereof according to Claim 4, wherein
R is
a monohalophenyl group, a dihalophenyl group or a phenyl
30 group substituted with one halogen atom and one lower alkyl
group,
R'® is

(1) a phenyl group,
(2) a pyridyl group,
35 (9) a thiazolyl group,




20 (3, 4-difluorophenyl)phenyl-(S)- pyrrolidin 3-yl am ne,

bi s- (4-fl uorophenyl)-(S)-pyrrolidin-3- é%m

(3, 4- dlfluorophenyl) (4-fl uorophenyl) - ? pyrrolldln 3- ylam ne,

(3-chl oro- ) roI|d|n 3-yl-p-tolylamne, 25

4-1(S)-(4- Fbg gggggﬁc%Iﬁé'fﬁ%b§?rolldln 3-ylam no] - benzonitrile,

s-( 3- fIuQnmmhanp@yfﬁﬁkgay@ﬂmhqﬁln 3-yl am ne,

chl oro- uor henyl) S) - pyrrolidin-3-ylthiazol-2- ylamne, 30
quoropﬁEﬂi ﬁﬂﬁ%wﬂ %4 - 3- yI t hi azol - 2-yl ami ne,

4- dlchlpggphgﬂyhhdggbﬂ@ﬂ ig@lohughi, n- 3-yl t hi azol - 2- ylanlne

4-di chl or ophenyl ) pyri m di n- 5- yI (S)-pyrrolidin-3-ylam ne,

(3- chl &r o- 4591 uar bREEEY EYPsEisnzed logemalikatl dmew of ami ne, . 35

I(O srfgl ?B?nf‘gébugrQBQ%Qy'a)lk(:’é(yC*ib%ﬁ}pm'k‘ﬁ)l” rollg, (S -251-

(3- chl or o-andll sacbphényghepyriodps- 21y, -(€3),- pynr.ol {idi)n- 31l ,amId), and
(3-chloro-4 4%luorophenyl)pyridin-3-y|-(S)-pyrro'Iidin-3 5 yl am ne,

(3-chl oro- i uor ophenyl ) - (6-fluoropyridin-3-yl)-(S)- pyrrolidin-3-ylam ne,
(3, 4- dlChhmipphﬁﬁalbﬁythdlaramﬁt1&Sbrphét@bd$y¢13ty&aﬁgn©me or two

(3-chl gro-4-fl uprophenyl) %S% g yrrolidjn-3-ylthi ophen- 3- 10i¥Ian1ne

( 3- chit8r 0-349$HbFY ﬂEﬁyF)ﬂ S§CERLSF OBy F8i AX91 )°°€’§)l$t6§lllgr(ﬂ di¥=13- yI ani ne,
(4-fluoro-13s éwle@h@mgl )1@53?1I M%QEYE&Q n- %’r)élubs( %btllaylrarlqu di n-3-yl ani ne,
15 2-[(S)-(3-chloro-4 uor ophenyl ) pyrro |d|n 3-ylam no] et hanol,

1-[(S) - ( 3- %}m%%tat?ﬁuw—sbh@ﬁyl%ym%ﬁ. Hphogep| éﬁ?loﬁ'é]r and (1-9) ‘cyano

met hyl - pr 34- 0l ,

(3-chl or o-4- quorophenyI) (2- nethoxyethyl) (S)-pyrrolidin-3- ylamne, 20
3-1(S)-(3-chl oro-4-fluorophenyl)pyrrolidin-3-ylam no]-propan- 1-01,

(3-chhgro-4-fluoroppenyl Lo (3:-relhoxy REARYLha( B RLLeLh dEdiia (1) or

a salt thereof according to Claim 5 selected from the group

bi

(3-
(4-
(3
(3,

consisting of :
{(4-chlorophenyl)phenyl-(S)-pyrrolidin-3-ylamine,
(4-fluorophenyl)phenyl-(S)-pyrrolidin-3~ylamine,

20 (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,

25 4-[{(S)-{4-fluoro-3-methylphenyl)pyrrolidin-3-ylamino]-
benzonitrile, |
bis—(3—fluorophenyl)4(8)-pyrrolidin—3—ylamine,
.(3—chloro—4—fluorophenyl)—(S)—pyrrolidin—B—ylthiazol—2—
ylamine, ,

30 {4-fluorophenyl)-(8)-pyrrolidin-3~ylthiazol-2-ylamine,
(3,4-dichlorophenyl) ~ (S8} -pyrrolidin-3-yithiazol-2-ylamine,
(3,4-dichlorophenyl)pyrimidin-5-yl1-(8)-pyrrolidin-3-ylamine,
(3-chloro-4-fluorophenyl)pyrazin-2-yl-(S)-pyrrolidin-3-~
ylamine, .

35 (3-chloro-4-fluorophenyl)-(5-chloropyridin-2-yl)~(S)-




yl am ne, (3-chl oro-4-fluorophenyl)-(1-methyl-IHindazol-5-yl)-(S)- 25
pyrrolidin-3-ylam ne,

benzo[ b] t hi ophen-6-yl -(S)-pyrrolidin-3g4thi ophen-3-yl ami ne, and
benzo[ b] t hi ophen-5-yl -(S)-pyrrolidin-3-ylthiophen-3-ylamne. 30 7. A

phar maceut p@iopgap@sgL%pgmegprising a pyrrolidine conpound of Gener al
For mul a (fi or a salt thereof according to Caim1l as an active ingredi ent

and a phat¥eeeleTeat +§laecepheany k) vy tdior-2-351-8(S)A pymphyidigi+T- and/ or
t herapeuti.;; gggnt for -252- disorders caused by reduced neurotransm ssion
of serotoni'n, .norepinephrine or dopam ne, conprising as an active

ingrediemﬂ3rqhmqmﬁ+4ﬁfﬁumxmghnnyﬂxﬁyﬁlﬂﬁﬁ482¥iu@Bﬂépjﬁﬁogydfh_§aJt t her eof
accordgng 1Q Gaimi1l. 5 9. A prophylactic and/or therapeutic agent
accordlngbion@QﬁTnB, wherein the disorder is selected from the group

consi st i ng efcHiyner-tensi iy ofe eSS mflwo?a%iﬂg@qgggr)g(g)e_ar;
posttraumati c stress syndronme; acute stress .syndr on¥; "avol‘dant
personaliquﬁiiﬁqiﬂiﬁ"ﬁkﬁwuﬂysnorphic di sorder; precocious ejacul ation
eating di §Qrdels; ARE 1;.cal, _depgndencl tq .al.cohol .. cqcai ne,
her oi n, ghenobaf%??gﬁﬁﬁ%?ggggﬁghgﬁélg%ﬁ?oﬂ%ﬁz? iﬁggf%&Pu ¢ &r-2H8%dache:
mi gr ai ne; {(gaichleisoriddiuonopheinydn < Sdi-pgasel itk neBsgdsihvephempal-si ve
disongrs&lgﬁghg di sorders; nenory disorders; Parkinson's disease,
endocrine~di sordérs; vascular spasm cerebellar ataxia; gastrointestinal
tract di sdBdehdprondgdiliueeophedyane (6Ff3abiropphianhaz-prgngastr ual

syndr one; EEQ%@E&ﬁL%Lalz%EQFO”E? stress incontinence; Tourette's 20
syndrone;pyrlc oti 11 onant a: EFeptonania; mal e i npotence; i attention
deficit hypefaobirerBymdichglghenyAPHDE-£LhbeshgrPat AXysyrl —hepicrani a;
chronic fati ug' cat Qlﬁx . Sl eep apnea syndronme and headache. 25 10. A
prophylac?YE 8 8?6? he QééﬂFVc agent according to Caim8, wherein the

di sonder 25{$Sbe¢BedhibQBF4Pb@uaE@ﬁﬁeﬁ?ﬂ§§§£fﬁﬂi&ih—3—ylamino]ethanol,
1—[(S)—(3—chloro—4-fluorophenyl)pyrrolidin~3—ylamino]—2~
methyl-propan-2-o0l,
(3—chloro—4—fluorophenyl)—(2~methoxyethyl)-(s)—pyrrolidin—B—
ylamine, '

20 3~[(S)—(3—chloro—4—fluorophenyl)pyrrolidin—3~ylamino}—propan—
1—01’
(3—chloro-4—fluorophenyl)—(3-methokypropyl)-(S)—pyrrolidin—3~
ylamine,
(3—chloro—4~fluorophenyl)—(1—methyl—1H-indazol-5~yl)*(S)—

25 pyrrolidin-3-ylamine, '
benzo{b]thiophen—G—yl—(S)—pyrrolidin—3—ylthiophen~3~ylamine,

and

benzo[b]thiophen—S—yl—(S)—pyrrolidin—3—ylthiophen—3~ylamine.

30 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.

35 | 8. A prophylactic and/or therapeutie agent for




depressions selected fromthe group consisting of major depression;
bi pol ar 1 disorder; bipolar 2 disorder;yggxed 30 episode, dysthymc
di sorders; rapid cycler; atypical depression; seasonal affective disorders;

ost partum,.depr.essi an. . 1\ Nar. | L GG ief de J
gi sorpder; Fﬁ??%&egﬁ ecr&dlesir)grd;g?f on c‘ﬁ%dniqggudfepr eslgs%lgils;ﬁd%lﬁb?g B%g%?g}s{'glnbn;
al cohol - i nduees imeqat dirgorcderkipanired aroupetis $@hslepr esstireedi sorders;

. depressions induced by vario a%k;zezi cal -25 -CH'€i or der )?]el ect ed H}omthe
group consiBETrRGIERTCRs RYTFos 19 é‘é@,‘pc}Wﬁgt il ?/ﬂB?%)ﬁré yPi &i sm
syndronme, SAqdi $eRedH SRITHIIHERY diedrand | actation syndrone, ,
‘Par ki nson's di sease, Al zheiner's, disease, intracerebral 5 bl eeding,

di abet &s, chronic fatigue syndronme and cancers;, depression of the

m ddl e aged; seni| e gleprassi kodipArSSION Ao Ml | driag Adeadel escagtat
depression i nduced by interferdns; depression induced by adjustnment

di sorder; andordixigetticesChairectedwheaminhd gy cdpseodst stisngFafecind efyono

i nduced by, adj ust nent di sor derand anxi i d b t hy ed
fromthe gFﬁﬁp %5%‘%Pst?%810%3h%%d Otf?aﬁkéatgﬁg#%%i’ nf%%??%%égﬁg’i nan%?iégi
injury. 1l14iYsedefrsa Muargl imhate: commotited otr&saesghdrbheloramite (d)ress a
salt thereof accordi ng t Qo .any one of C%Lajcms dl tod6 as drug.d12. e, of a
pyrrollii neYREREBERd 67 CESABFal PEESPRELACY 1)IbTORICEF T AR Lof ILTRITRIIHG to
any one of 4€kairBBr;2Qbddtibs & SQEDIONGH; r edpiake dislirid:ey; awdoity
nor epi nephrine reuptake inhjbitor and/or a dopam ne reuptgke inhibitor.
13. A net heembeatr eatdaRprsiesridfent i 1y 252487SBPder s ERGSE® Sy rgb‘%ff:%’cf"

neurotr ansghéﬁbﬁarsfit%qr,qt ORihot MY EPi HEPNT | BRNEbadaRaR RS ;COMY 1 ed ik
adm nistering a pyrrolidine compound of General Fornmula (1) or a salt

thereof abeaddrhgitomaradmeiof W@ nediserderio RbABRIBETER nddispa. A
Eir ggeﬁl_%R}c gébgéggﬁgbn—goﬁpﬁirsﬁ.‘&)fle' di e SPFPPIND  ahiGenesfboFREpYa (omory?o4-
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
20 syndrome; trichotillomania; kleptomania; male impotence;
attention deficit hyperactivity disorder (ADHD); chronic
paroxysmal hemicrania; chronic fatigue; cataplexy; sleep

apnea syndrome and headache.

25 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

30 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; mized anxiety &

35 depressive disorders; depressions induced by various physical




N H or a salt thereof, wherein RLO1 and R102 are defined above in Caim
1, the process conprising 5 (1) subjecting a conpound of General Formula
(2) RI0O1 N-8102 (2) N 1112 whereinsR301 and R102 are as defined above
in Cdaiml, and R112 is an am no-protecting group to an elimnation

reaction t@i%@rﬁ%&%veséfécggﬁn%rQﬁPt@ﬁéiQﬁxﬂﬁQUBOnsisting of Cushing’s

disease, hypothyroidism, hyperparathyroidism syndrome,

Addison’s disease, amenorrhea and lactation syndrone,

Parkinson's disease, Alzheimer’s disease, intracerebral

5 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

10 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
15 Formula (1) or a salt thereof according to any one of Claims

1l 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
20 1 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
25  disorders caused by reduced neurotransmission of sérotonin,
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.

30 14. A process for producing a pyrrolidine compound

of General Formula (1):




-254-

101

R
I!J—Rmz
{ ; (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)
101
_ I!I—Rloz
[ g (2)
|
Rii2

wherein R and R!%? are as defined above in Claim 1, and RY
is an amino-protecting group to an elimination reaction: to

10 remove the amino protecting group.




