-2- been acconplished based on this finding. The present

i nvention provides a pyrrolidine conpound, 'a conposition conprising said
conmpound, an agent conprising said conpound, a use of said conpound, a
method 5 'for treating a disorder, and a process for producing said
conmpound, as descrived in Itens 1 to 14 below. Item 1. A pyrrolidine
conpound of CGeneral Fornula (1) R101 1102 N-R or a salt thereof, wherein
REU and R102 are each independently one of The followi ng groups (1) to

(86): (1) a phenylN-GIHHTITUSER) 3aAByROBYRRQFIGUPIE COMPOUNSS HSBEWZoAHI enyl

group, (4) an indolyl groupwmofibhmangs Srilydwyko-THerizrgeny! group, (6)

a napht hyl group, 20(7) a benzofuryl group, (8) a quinolyl group, (9)
a thiazolyl group, (10) a pyrimdinyl group, (11) a pyrazinyl group,

25(12) @ benzothi azolyl group, (13)'E&ENACAROFBEDDDL] pyridyl group, (14) a

t hi enyl group, (15) aheypkeatkyligraiyon kB) agdektetbahydyopyrade group,
30(17) a py&gﬁﬁg&n roup, (18) a 2,4-dihydro-1, 3-benzodi oxi nyl group, -3-
(19) a 2, 3-di hydrobenzofuryl Qgroup, &?0) a 9F+f|uoreqyl group, (21) a
pyrazol yl group, (22) a RN, P IN n i ndolinyl group,
(24) a thieno[ 2, 3-b] pyredytygeoup, (@and nelsi, ekop8n2ad] pyretmdimyl group,
(26) a1tohi enetSp Zn&IMiM NN ¥bp8h@HP, 42¢)ad rldhyrazehek3edsbipyri dyl
group, 10(28),an, 1 soduiol.yl. gLoup, .(29). & 2. 3 dihydro- 1 4-Benzoxadiny
group, (30) a2t Abxal iy graap, 31 & qut Fazol Ny %grolif °t32) a

1, 2, 3, 4- t et FalyER eRuinigRitogroap L eT5( 333 %ﬂ@ﬁ&ﬂ(ﬂﬁQszslGﬁéﬁaﬁPR9¥Cgroup,
(34) a | owephatkydduticadlewabrabkykageoups (13D)cart ram aadspbsiphated | ower

al kyl groupng%ggégugyéﬁe%gbstituted with one or two | ower alkyl groups on
t he anigo group, (3
I

| ower aPkyl group, (éégyggfg&é¥E%&%%%f%hgﬁgﬁggogggﬁzggg%%ﬁ§F£¥%kg¥¥§ﬁ%§nyl
group, (40)depdeFivenzedicoxolvylygivuprl 41)rep 2ie@hdithedpro- $ed4obenzodi oxi nyl
group, 25(42dugtaked- dichydboed, 5rbenzrdboxepi vt id=0uPinclude (A8)ranine
dihydrOpyriﬁylf%¥§§ﬂjen%%% '% 13%59&@ ré&ﬂﬂ{q0| %.Q%%gEing4Z% aecond—
1, 2, 3, 4-tetrahydroi qu|noﬁyT gr oup, 1-(46 & Denzoxaz yi group,
30(47) a befbisotinnazelty 5 8apant U8) s GHdaz sloypterdupurtads a
benzoi aDdazollyibigrcawp such as fluoxetine (SSRI, 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 to 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-
40) .
DISCLOSURE OF 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



(50) an imdazolyl group, (51) a 1,2, 3,4-tetrahydronaphthyl |ower alkyl
group, 35(52) an imdazo[1l, 2-a] pyridyl |ower alkyl group, -4- (53) a
thi azolyl |ower alkyl group, (54) a tetrahgdropyranyl |ower alkyl group,
(55) a piperidyl |ower alkyl group, (56) a diphenyl |ower
al koxy- subst bt el shedyPagao @y, thig) findigwer

al koxycar bonyl - subst i ed .| r.au a.p |+l
aIkoxycarbonyl-substiﬁﬁ%égrﬁg%gﬁ gk&é tgPOUEFO%ég%Saah?§?%§§PSu Stituted

| ower al kyl geoppundeOh aochpeeitadbkozympoueingl kylidgcompoufif]l) aa egehaxy

| ower al kyl rou$ 10 (62% a carbaq&yi-substiguteddlomer alﬁyl grogB
optional |y sttfeRfiatBE RALH BREPYYE 0| BRkr O8I R§EIgreTBUBHA” t ReME&PEEmoy |
group, (63) @okoveeadlikeny! duserder [ 6dndaa Wpf@B@bisnfbﬁaﬁbb@ﬂubihgvﬁéiw kyl
group, 15(65) a benzoyl |ower al kyl group, (66) a phenylthio |ower alkyl
group, (67) GPTROFAY 137 SaxstEves Kyt G, (B8)L4 Bfdrval kyl thio | ower

al kyl group, (69) a pyridyd thi rssal.k , i dinylthio
| ower al kyl group, (7¥§é@.*u$y§¥%lo C%%grxg ﬁé@&gﬁﬁﬁgézg%i? %X%ﬁﬂ§h¢?¥hio

| ower al kyl group, (73) a 1,3,4-thiadiazolylthio | ower alkyl group, (74) a
benzi m dazol yl thi o | ower kyl group, 25(75) a benzthiazolylthio | ower

al kyl group, (76) a tetrBzolylthio |ower alkyl group, (77) a
benzoxazol yl thi o | ower aﬁﬁéngroup, (78) a thiazolylthio |ower alkyl group,
(79) an imdazolylthio }ower al kyl group, 30(80) an am no-substituted | ower
al kyl thi o | ower aJkyﬂ éroup optieﬁally substituted with one or two | ower

al kyl groups on the 1o group, (81) a phenyl -substituted | ower

al kyl thi o | ower al kyl 3igr oup, (82) a furyl-substituted | ower al kylthio
| ower al kyl group, 35(83) a pyridyl-substituted | ower alkylthio |ower alkyl
group, 195- (84) a hydroxy-substituted | ower alkylthio | ower alkyl group,
(85) a phenoxy-substituted | ower al kylthio | ower al kyl group, and (86) a

| ower al koxPEarbdRyF -SrFetrut ed | ower al kylthio | ower al kyl group, 5and
each of the,groups K®} 41 RBP ark3ddch (BRedePdbrfl c(r%%)ft @hel %ﬁil vﬁﬁ@ to
(83) and (85) may have one or- nore substituents selected fromthe ?o ow ng
(1-1) to (19839yprdn(thexy@bdal kyl, aromatic or heterocyclic ring: (1-1)

hal ogen ato < I al kyl thi o groups optionally substituted with
one or nnrqugl%3%#?%9%n%§@65Z1-3) | ower al kyl groups optionally substituted
with orlé or (Abra prtichen gaoeps, (1-4) |ower al koxy groups optionally
substituted,wt . al ogen atons, (1-5) nitro group, (1-6)

| ower alkox§§%r%g%§ﬁ“§%%§§§? &%ﬁ- ) am no groups optionally substituted
with one or (#Wwoanh awetolylabksbp,gr oups, 20 ' (1-8) |ower al kylsul fonyl groups,
(1-9) cyano,gyou 1-.10). car.bax rou 1-11) hydroxy group, (1-12)

- thi enyl groﬁgg,ag%f%*%%y%5§gQ§V§¥b§V3ugg?&Qq-14) napht hyl groups, (1-15)

benzoyl. groyp) a (MepgtihyRhgaeuy, groups optionally substituted with one to
t hree hal ogen atqys on thf henyl ring,
20 (7) a benzofury ééoup,

(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-dihydro-1, 3-benzodioxinyl group,



30(1-17) phenyl |ower al koxy groups, (1-18) |ower al kanoyl groups, (1-19)
phenyl groups optionally substituted on the phenyl ring with one to five
substituents selected fromthe group consisting of hal ogen atons, |ower
al koxy groups, cyano group, |ower 35 al kanoyl groups and | ower al kyl
groups, -6- (1-20) phenyl |ower al kyl groups, (1-21) cyano | ower al kyl
groups, (1-22) 5 2p3-dimurebedzs@tnylagedubet erocyclic group-substituted
sul fonyl gr s, Lhe_heterocyclic group containing on the 5 heterocyclic
ring one oﬁgb&oah%@%ﬁ%ﬁﬂﬁ?ﬁgfs%VEﬁ?ed fromthe group consisting of nitrogen,
oxygen and (ouh f 4rpyfazaA3n Hhb@zol yl groups optionally substituted with one
or two |ower alkyl groups on the thiazole ring, (1-24) imdazolyl groups,
10 (1-25) dR¥ho? | pWieidagliRyl ¢fSips optional ly substituted with one or two
| ower ad kyl Q%p%jgﬂ)-gglagz group, (1-26) pyrrolidinyl |ower alkoxy

gr ou

ol
groups, (1}59; |soxazgly s, (1-28) cycloal kyl carbonyl groups, 15

(1-29) naphthyl axshigmougs 3-% p3oXdypygrdyp, groups, (1-31) furyl groups,
(1-32) phe hi ro 1-.33)_.0x0.9grou 20(1-34) carbanoyl group, (1-35)
5to 7-nengégédag%%ﬁ?%ﬁgdﬁH%ﬁ@%ﬁg§§ﬁg¥9d$%ﬂ%§ cont ai ning one or two

het er oat ong2 6| ®cirdenbf pR+depygrianpinphsisiup)g of nitrogen, oxygen and

sul fur, th eterocyclic group tiopally being substituted with one to
t hree subs???héﬁt '%@F@E?gﬁﬁgﬁbgﬂﬁgrf OWE consi sting of oxo group:;

| ower = kyl2@y aatpsisolqones1 @ kareyl, groups; phenyl |ower al kyl groups;
phenyl groups optionally substituted on the phenyl ring with one to three
nenmber s selléet &l 4 PoMEHEr Yo PeBRSF2E MY GFCHRt ogen at ons and | ower

al koxy groupsy AnfhiB¥khdyhy0rQeRs, 30 (1-36) oxido group and (1-37) |ower
al koxi do groups, R 02 with the proviso that R101 and' are not sinultaneously
unsubst it ut@d) phempnazolinyl groxpsalt thereof aCcording to Item 1, wherein

Rlol is (1 Nyl OLp, ; n penyl group, 5(4) an indolyl
group, (S)I%ﬁEeggﬂ?ﬁig?o-lﬁﬁhg éﬁg%lg? upég%g§'a napht hyl group, (7) a

benzofldr yl (Ilouwp cycdpadkyiuileoteyl agkplipgrov®;12) a benzot hi azol yl group,
(18) a 2, 4,4} \hydra: 3'?%% 1.0X] rHQup a 2, 3-di hydrobenzof uryl
group, Eéﬁ% %algﬁ%flﬁoreﬁgﬁcbégﬁ%% %ﬂ%) gﬁgﬁaéolinyl group, 15(28) an
i soqui nol y[3gr cup am{ 29y swbx i3utiefytowe il ,ad-kyéngoxaeliapdiogrdlp, (30) a

qui noxal i nyl,_ qr. ( ui nazoli nyl rq¥8, .
1,2,3,4-té¥#§%§%¥§88i§% %%mgﬁéﬁbﬁgﬁo?ﬁﬁﬁgéi ,%—%gﬁé%di%&oIyiéﬁFgﬁp?rTﬁﬁ) a
2, 3-di hydr ¢34), 4 berzoxly adowayl agkplupgrdut?) a 3, 4-di hydro-1, 5- benzodi oxepi nyl
group,, (44 1, 2-di roqui nol yl grou 45) a

1,2,3?2—te%¥§h§HP8F§ Phol Yeﬁr%h%¥Lé§F%%) a benzoxazolyl group, (47) a
benzoi sot hizmolaylLogepuplky(d8) gasup ndazol yl group or (49) a benzoi m dazol yl

group, and each of whjch nma ve on the aromatic or heterocyclic ring 30
one to thrg%”s@bgg??%£hﬂ§“§%922?%ﬁﬁfQ%m¥¥he groups (1-1) to (1- 37) as

defined inddem 1, 3-benzodioxolyl group,
41
42
43
4
4

a 2,3-dihydro-1, 4-benzodioxinyl group,
25 a 3,4-dihydro-1, 5-benzodioxepinyl group,
dihydropyridyl group,

a
a 1,2-dihydroquinolyl group,
a

Ul

1,2,3,4~tetrahydroisoquinolyl group,

N

30

>
o

a benzoisothiazolyl group,
4
49
50
51
52

an indazolyl group,
a benzoimidazolyl group,
an imidazolyl group,

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

)
)
)
)
)
6) a benzoxazolyl group,
)
)
)
)
)
)

35 an imidazol[l,2-alpyridyl lower alkyl group,



-8-- 101 . Rs (1) a phenyl group or (-3) a benzothienyl group, and each of
whi ch may have on the aromatic or heterocyclic ring 5 one to three

substituents selected fromthe group con§i4§ti ng of (1-1) hal ogen atons and
(1-3) lower alkyl groups optionally substl tuted with one to three hal ogen

at ons e conpound of General Fornula

(1) 16 or a‘?&llta FH&?%%#YJ‘;?COW’G&: aﬁ}é %&#’3 wherein R102 is (1) a phenyl

group, (2) @4Vl détrghpdhrbpjx%hya IlbwazoéM{ngrgQupp, 15 (10) a pyrim di nyl
group, (11) a pyrazinyl group a_thien group, (48) an indazolyl

group, (59)(%) E?‘dPéR?r%%%t]qu‘iﬁreéakB@\e‘?r% | group or 20 (60) a |ower
al koxy Ioweg 5@ kybighonps BRkeagRoRf-4sstarokRes (dket A1k PDgrdud?) . (11),

(14) and may have on the aromatic or heterocyclic ring one to three
subst i taent@7§eaea;@‘e@|rfalﬂmxmr@paubssmstp)tqt@d( lowey akkwefgned® in Item 1.

accor ai ng 10} BnPieSYR O AP AT Do FIRISupBh TS Sl 23 e dheny

group or a {@%enyl hgdww-&m}mth&ute@tb@vem tel kydeghatpgen at om and one | ower
al kyl group,_..102 6% or uj%fa pyridyl group, (9) a

t hi azol yl g( ép, ?‘% ?’(1 lkao’%yﬁ %@fﬁggg: 9- (11) a pyrazinyl group,
(14) a thiemyh gresfoot8)owdt amdgzo@;zydup‘:;r oup (59) a hydroxy-substituted

| ower al kyl group or. 5( a_|l ower al koxy | ower_alk group, d each of

t he grb¥ips ¢ (6%9 €2§ar‘?@'ﬁoyl(‘f@}35tﬁ‘i§eél& P Eﬁé’%?r‘?\:‘ﬁf/ %nﬁﬁ%’he aromati c
or heterocyehie; fhfed %ecrprontev\@rsubcstldw&maa@@l ?ﬁé@p’% faroAHeh e agbatkpy 1
consisting of (1-1) hal ogen atoms, (1-3) |lower alkyl groups optionally

subst it ut e¥T@HPh .one 10 or nore hal ogen atons, and (1-9) cyano group.

ltem 6. A py g?og AL0e- CORS g@d gPbufener al Fo/ mul a (1) or a salt thereof
according to [tem 5 sel ected ffomthe group consisting of : 4

15( 4- chl or dﬁﬁénqlmcpmﬂmuws)capp@ml i WAWRT3 Ay K HEOUD,

Eg f4I I ugr o%he%ﬁy%l( SI)O‘”%r SEYE ql‘ogl nI g[nylngm_ ne,

bi s-(4-fl udﬁép)herglienﬂsy}lpyﬂpwﬂcﬁlk}@r grakine,
- (3,4-difl h S l'i di n-3-yl
( i u362;) enryalﬁh%él%;tﬁgr Q@Pyall? y(l %Jneé ro i di n-3-yl am ne,

20( 3-chl or uorop yrro id -p-tolylam ner
4-1(S)- (4-f(kapra- @Gﬂmdiydyﬂhhmyl Jpyar @ihkdﬂngzeypam no]l - benzonitrile,

bi s-(3-fluagr P oI|d| yI mne

(3-chl oro- 2§§Fu%r%\b‘#§§'§%hl%s;o‘ﬁ%r %g }i/)f t hi azol - 2-yl am ne,
25( 4- fdqior qpbﬁre(]@yz(ﬁldﬁy&y&ohidlImaaxylatlhyazgjreﬁp,yl an ne,
(34d|chlor henyl1) - (S).- pyrroli | t hi azol - 2-yl ami ne,

(3, 4-di chl 6 r%‘?’%y&&;?ﬁlﬁl é?ﬂe% k-y(18)9¥8§}Prol i di n-3-yl anine,
(3-chl oro- 47§j L@f@ﬁ_@fﬂkhﬂ&ﬁl’@@\bé}r %—lydy-l@):oﬁy{ rolidin-3-ylam ner
(3-chloro-4 quorophen

(5-c¢ py dln 1)-( yrrolidin- 3
3-yl ami ne, ({3l chllorb4x ¥PPGS%%6%H3H?¥ﬁyh L (g§) “gyrrol i di n- 3- yI ani ne,
(3-chl oro- 47§ uonephamykikeyt jthiko3 J)blzeﬂ:séi RYT r@hdi,n- 3- yl ami ner
(3-chl oro-4-fl uorophenyl) 86 fl uoropyridin-3-yl)- 5) pyrrolidin3-ylam ne,

35(3 25 CNV@}O?)W’CP&?FP yhtlelwﬂ-oc@)r ﬁ%ybwla?%s yl anmi ne, - 10-

(3-chl oro- rQRhe Wedl bdikD1 35¥dddi ophen- 3-yl am ne,
(3-chloro- 3%1 %r ophe%%% l%@? Wu%reglp?” gl n-3 -yﬂl]) (S)-pyrrolidin3-ylam ne,

(4-f1uor o- 87 Methydepireny 2pLybtiiudioweyr rdknt JXAR,(S) - pyrrolidin- 5
3-yl am ne, é?ﬁ) [a( 5{‘ %ﬁﬁgpgg%eny C{‘lelforagfgygn l&yrrol i di n-3-yl am no] et hanol ,

1-1(S)-(3- oro- pyrro - 3=yl ami no] - 2- net hyl pr opan- 2- oI
(3-chl oro-47%) Lmraphelaydz;yl‘@hxmtllmwyeahyﬂ ¢wpyrrolidin-3- 10 yl am ne,

(3 cnih o- 45415 siMeRy 10T S eehbAy B ooy 15 G g PG TGRS 95 e,
optionally substltuted 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 alkylthio lower alkyl group,



(3-chl oro-4-fluorophenyl)-(1-nethyl-1Hindazol -5-y1)-(S)- 15
pyrrolidin-3-ylam ne,

benzo[ b] t hi ophen-6-y1-(S)-pyrrolidin-3-ylthi ophen-3-ylam ne, and

benzo[ b] t hi ophen-5-y1-(S)-pyrrolidin-3-yldhi ophen-3-yl ami ne.

Item 7. A pharmaceutical conposition conprising a 20 pyrrolidine conmpound
of Gener al rnmul r clp t active
i ngredi ent (E%&rrg %%&éﬂr%n}é}gjes&% Fggi:ﬁggé&;?gg%t&a%%@c%{r@?%&96*t%In%yé'. %}Oﬂﬁ’
prophyl act i (85and/ phendrer-sqdat i cubagk ntowkar a Py ldibsor dewsr calisgd drpup edaraced
neur ot ransm.ssi on, of ser.qt oni n,, nor.epi nephri.ne, qr dopam .conprising as
an active i(ﬁéieai ERTSR Ty FXF?B’?W%%H%B&%‘J%@ &H@Fa?%moar{(%ﬁror a
salt thereafikgtcoreiymg to Item 1. 30ltem 9. A prophylactic and/or

t herapeutic agent according to Item 8, wherein the_disorder is selected
fromthe gPBdpSeohstistiifgI6PURS pErt éRsi(éf) - dellesdBoh; tankdfty (G sokder s;

fear; posttnaymaist) std 83) Syndr B, mBGULSy SRS SrSHPEL OBy tavabdant
personal ity disorders; body dysnorphic disorder; 35 precocious ejacul ation;

eating di séedegsed dhesi tthe € wialg (1t1) epdndéhcpesthe acdendkylcocai ne,
heroi n, phgpghat bt gl ,he[eg%?&%mcar}qngenzodi azepi nes; cluster headache;

m grai ne; paln disorder; zhéinmer"s°di sease; obsessi ve-conpul sive

di sorders; (pah] chalicyardetsms nenory di sorders; Parkinson's disease;

endocrj he di ders; | ar_spa erehel | ar xi.a:, gastroi ntesti nal
tract Ui so?]d—e%g?foréed‘ﬁataﬁl}//{gi‘g@}%r%rﬁ'%p%% Eg Clmzagglﬁfr EH]?%;E:L pl%teerge%ﬁbu%rlle S¥ndr one;
fi bronyal ghars ymdragee; astmess i nconti nence; Tourette's syndrone;

trichotill ia, klep nia; male, inpotence; . ., attention deficit

hyper act i V?W)dﬁso&eﬁeﬁég\@tﬁr,d% SRF&gE#JF}’aISBWE%&?éM%%aﬁPS; L HGT ¢
fatigue; chibpfd@xytoflseep apnea syndrone and headache. Item
10. A pr ophi/llﬂcti c and/or therapeutic, agent according to ltem 8, wherein
the di sord&t~1ks ‘WiSEcALEOFY SRS PBEH? Yc 6HEF 5t FHE b thepRe sy diege

sel ectied frOMJIANE o@oEp consisting of major depression; bipolar 1 disorder;
bi pol ar 2 disorder; m xed epi sode; dysthym c disorders; rapid cycler;

atypi cal depr¥sdiidao gEaddnal affective di sorders; postpartum depression;
m nor 20 depr@ssigeir 5@gé§§<§\arltboplg,he%r5{§;gressi ve di sorder; intractable
depressi on/ chroni ¢ depression; double depression; alcohol-induced nood

di sor der s; (3’ KedmanRi EYURE FOSiesslle isdigered Wdpr €8s enstvadiried by
various phé/ﬁ%plﬁlgr@hgggders sel ected fromthe group consisting of ICushi ng's
di sease, hypot hyroidism 25 hyperparathyroidi smsyndronme, Addison's

di sea®d, ablerfor degaraadkyltidonyh gyeutrsone, Parkinson's di sease,

Al zhei mer' g _di\s i cerebral bl eeding, diabetes, chronic fatigue
syndr one aﬁdcyga%?%rﬁg; !?P(%fse%r ession of the m ddl e-aged; senile depression;
depr essi on(lofl0dhickdbeny agubuadol escent s; depressi on i nduced by 30

i nterferons; .dep Lon induced by adjustnent disorder; and anxieties

sel ected f@or% ?hé?/é?%%ﬁ %rc?g%’sti ng of anxi ety induced by adjustnent

di sorder afid-1anxicbignyhdueegshy neuropat hy sel ected fromthe group

consi gti ng,.of _head tr brain infection and inner ear injury. -12-

| tem ?tf & 107 SX%‘PfW%OH@SCOWpound of General Formula (1) or a salt

t her eof ac@eqdi)ngapltiayly epef Itenms 1 to 6 as a drug. Sltem 12. Use of a
pyrrolidine conpound of General Forrmula (1) or a salt thereof according to
any one of(l_l'tlér)rsb?n?%yjﬁ “SVB serotoni n reuptake inhibitor and/or a

nor epi nephii-ng)r sHRhGke driibbi b8t i AT sabeePaTiE witHPbAKe:d iRkt or .
10ltem 13. A nethod for treating or preventing disorders caused by reduced
neur ot r anSRLOFEBN2BINS FoitHRi RLChBY epilfephri ne or dopani ne, conpri si ng
adm nigt erjqn NEL S 1 ?BQ?' General Formula (1) or a salt

t her eg§ ac(&o?g?ng toﬁany“%%egg I 3%50% St'o 6 to human or aninmal. 15

ltem 14. Alpiétesswépralieodyei agowpsyrrol i di ne conpound of General Fornula
(D) 20,0 salt thereof, w?erei R11l and 02 are, defined above in
ltem 1, th(éc %rggc%s%mélo rrolué)lsnap 31‘3“331[}% SEP?ﬁjgtuaRtleggr?ﬁoﬁﬂﬁ %lfe éraPf Formul a
(2) R101 %iNhRon2 &N(Z)vel stBsBbtuerltd salieobedritactthegggb@donsisting

Preferred enbodi nents of the rrolidine conmpound (1) include conpounds
repr esent &4 B?g?%%raaqorflﬂor ﬁﬁwgg(ai})k%iy ShEYE3 t%YatnI‘PeB)éBPP' WA n R101 is

10(1) 38 phenyhogi Obuds3hnd bepeothignyb-ghosp. (4) an indolyl group, (5) a
2,3-d’?%ydro-1I—E?ndenyli§5:ggrgup, (6) a]ﬁ/gpﬁfhy 'group, 15(7) a benzofuryl

group, (8) a quinoiyl group,



(12) a benzothi azolyl group, (18) a 2, 4-di hydro-1, 3-benzodi oxi nyl group,
(19) a 2, 3-di hydrobenzofuryl group, 20(20) a 9H fluorenyl group, (23) an

i ndol i nyl group, (28) an isoquinolyl group, (29) a

2, 3-di hydro- 1, 4- benzoxadi nyl group, (36y a qui noxal inyl group, 25(31) a
qui nazolinyl group, (32)_.a 1, 2,3, 4-tetrahydroqui nolyl group, (40) a

1, 3-benzodi (plF@EBMb,l?%§5 B Y 1398PRR%Ir o- 1, 4- benzodi oxi nyl group, (42) a
3, 4-di hydr op41,-5-\b i L N a1 0(44) a 1, 2-di hydroqui nol yl group.
(45) 8 12 F A ot P ey ar ot et dal SLoareup, - 14~ (46) 4 benzoxazaly
group, (47)(la-228n2oisol hinamloddd gesupatedd)etorocye 2@I9¥0E@tﬁﬂbﬁﬁit@£9¥ a

benzoi m dazg] oy 5 and ea i - 0 ic or
het er ocycl iscujﬁol’tl1 loﬁgOF%Sf i‘f’/inee (%%é Ee?%l&%oﬁgg‘fl%a%(ﬁqr%ﬁ%&gh gﬁ%nt S
sel ect ed f nayodriveytoitoning drie br teo(Het3Mcatihslyehatog@nfatonsie gLo)

| ower al kylthiq groups_optionally substituted.with one or 10 nore
(preferabl)PQQ%%S%6n9h?Ee$l?EQQﬁﬂenOé?%ﬁ%,aQ%:%§F¥h5mer al kyl groups

optional |y gubsli tHt 8o i Ny iR s0bpiDéea (1BF ef@kahtytenevith tdifee) babogen
atons, (1-4) |ower al koxy groups optionally substituted with one or nore
(pref er abl yLopge ﬁékYbug§0W%$dﬁbﬁhﬁtgh%?m%%%ﬂuﬁﬁrnitro group, (1-6) | ower

al koxycar bofyb 19r QUPS= 78 1517) 1430 groups optionally substituted with one
or two Iowé? glgy? gr%ﬁp%¥ (%:8 [ower al kyl sul fonyl groups, 20(1-9) cyano

group, 101- 10)-26ar boxgo gkawy, aLkyi1yreoyel eurignalpy subIphtytademithgrRfips,
(1-13) Oxa%ﬁj¥u0958HQ§’a%€%%§%%Lan tiyd é%§%§F?EO%%;15) benzoyl group,

(1-16) phenoxy groups op I'y*substitute e to three hal ogen
atonms on phérk)rbpgroliditd)l poeeyl allower oxokogy groups, 30(1-18) | ower

al kanoyl grqu 1-19 enyl qgroups optionally substituted on the phenyl
ring wth 6ﬂe8?8 %?9%9%%%£%é%§%%§’one to three) substituents selected from

t he group qorgBst Engladlbhalegeonal ogmsoudsower al koxy groups, cyano group,

| ower al kangyl groups, .and | ower al kyl groups, 35(1-20) phenyl |ower alkyl
gr oups i -1@-‘-29?1@%@3% F6®EP3al kyl "groups, (1-22) 5 to 7-nenbered
saturat ed het-gopcygridyQrgntupsybstituted sul fonyl groups, the heterocyclic
group containing on the heterocyclic ring one or two nitrogen atons
(preferabl%1535?p3?¥ﬂ§ﬁ§GFF§nyl), (1-23) thiazolyl groups optionally
substitutedijusbh gRenPreimd ghowpl al kyl groups on the thiazole ring, (1-24)
i m dazol yl %rOUﬁs, (1-25) amno | ower al kyl groups optionally
substitut ediwPfh e FPW two | ower al kyl groups on the anmino group,
(1-26) gyrq@ngynaérgéﬁgyl @&5g§y groups, (1-27) isoxazolyl -groups, (1-28)
cycloa% yl car bonyl groups, (1-29) naphthyl oxy groups, 15(1-30) pyridyl
groups, (1431¥5fu5ym>dk@ﬁﬁ@?rei-%@SuﬁﬂﬁﬁﬁzhﬁﬁﬁﬁoiﬁQihf IEPHBS) CERBAYHEWp,
(1-34) carpagoyl GrOYR: ARk Lm35de Bodi@d THERADERE dsAldahed shehgracyclic

groups contarnirng one or two nitrogen atons (preferably pyrrolidinyl,
pi per azi nyhibrogemerd:igen, anHeshbfwrodyiel hetgretiyloist idsREpl grberrayly
SUbSt'tUtege¥ﬁ%2%ﬁég%fﬁ§ﬂ%ﬁr%Etﬁqﬁﬁihky%ﬂEﬁes ﬁgﬁf%héﬂH%WbEEQEEQQWﬂDm

consisting 0 rou ower a groups; lower al kanoyl groups;
phenyl 23 owehe akylp gromsistipben§| oxgr emespoeploeraldhkydulgsobpat etowdt h one to

three Tembel 2SS LI OBLNG SO 2905 SLIOGS dhelggen:aboss and | over
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)



(1-36) oxido group and 30(1-37) |ower al koxido groups, with the proviso
that R101 and R102 are not sinultaneously unsubstituted phenyl.

More preferred enbodi ments of the pyrrolidine conpound (1) include
conpounds represented by General Fornmula (1) and salts thereof, 5 wherein
R101 is (1) a phenyl group or (3) a benzothienyl group,. and each of which

may have o e i i in ..one or two
substituen?g;E@F%g?ggﬁig%ﬁiFﬁgggégﬁ%q%bﬁg%%t?h5ﬁ§?e6?- 10 1) hal ogen at ons
and (1-3) Id%erisal kyl groups optional ly substituted with one to 102 Ris (1)
a phenyl graqup, pyridyl group, 15 (3) a benzothienyl group, (4)
an i ndol yl @'oﬁpég%%fié%§?§bdihydro-lkkindenyl group, (6) a naphthyl group,
(7) a benzafyr ¥l pefostthie2@(8Y)rausiui nol yl group, (9) a thiazolyl group, (10)
a pyrimdinyl group, (11) a pyrazinyl group, (12) a benzothiazolyl group,

25(13) 2 t HidénaP3ind%ly GirayP: gr oup, (14) a thienyl group, (15) a
cycloalkyl(grogpz,ﬁj&yhyaﬂbegﬁanyggggy gaMﬁ,group, (17) a pyrrolyl
group, 30(18} a 2, 4-dihydro-1, 3-benzodi oxi nyl group, (19) a

2, 3-di hydr dbenaofiapiyihygr gupyup, - 17- (20) a 9H-fluorenyl group, (21) a
pyrazol yl up, %%; VLI i nyl group, (23) an indolinyl group, 5(24) a
thieno[2,3gg?p§r?éy :%ﬁgﬁp?k%%ﬁ) a thieno[ 3, 2-d] pyrimdinyl group, (26) a

t hi eno[ 3, 2(8) pyrauirdiIngll ggpopp, (27) a 1H pyrazol o[ 3, 4-b] pyri dyl group,

(28) IS { nol.yl_gr.ou 0(29) a 2,3-di hydro-1, 4- benzoxadi nyl group, -

( 30) gf%ui 108k %n%tﬁlef%?oj&ﬁ)gl)guam nazolinyl group, (32) a

1, 2, 3, 4-t et(nahydrbmpHdickvtogr BHhenz48)oridyB-drenpedi oxol y1 group, 15(41) a
2, 3-di hydro- 1, 4- benzodi oxi nyl grou . (42) a

3, 4- di hydréﬁé?Egg‘c?gi&‘é’éﬁg%/?&ﬁgo%&p?fr%%f) a di hydropyridyl group, .(44) a
1, 2- di hydr egoj n®l 9tl-fOReMenyl grouAd) a 1,2, 3, 4-tetrahydroi soqui nolyl group,
20(46) a benzoxazolyl group, (47) a benzoisothiazolyl group, (48) an

i ndazol yl §falpR? (M49Plankénd®i-dazol yl group, (50) an imidazolyl group, 25

(59) axnydioxy-subsidduatedyl ayyual kyl group or (60) a |ower al koxy |ower
al kyl group and each of groups ) to (50). may have on the aromatic or

het er ocycl (89} i ;g -EihgAFPv BreraBi3y oREoB t hr ee) substituents

sel ect ed fQ§ﬂ)tgmadyyo&gmﬁﬂﬁn(égbgb,to (1-37): 30(1-1) halogen atons, (1-2)
| ower al kyl'thi o groups optionally substituted with one or nore (preferably
one to thréd}) raloyaazatsngl group,

(32) a 1,2,3,4—tetrahydr6quinolyl group,

20 (40) a 1,3-benzcodioxolyl group,
(41) a 2,3-dihydro-1,4-benzodioxinyl group,
(42) a 3,4-dihydro-1, 5-benzodioxepinyl group,
(44) a 1,2-dihydroquinolyl group,
(45) a 1,2,3,4-tetrahydroisoquinolyl group,
25 (46) a benzoxazolyl group,
47) a benzoisothiazolyl group,
) an indazolyl group or
)

49

and each of which may have on the aromatic or heterocyclic ring

a benzoimidazolyl group,

30 one to three substituents selected from the groups (1-1) to (1-
37) as defined in Item 1.

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

or a salt thereof according to Item 2, wherein



(1-3) lower alkyl groups optionally substituted with one or nore
(preferably one to three) hal ogen atons, 35 (1-4) |ower al koxy groups
optionally substituted with one or nore -18- (preferably one to four)
hal ogen atons, (1-5) nitro group, (1-6) | Rer al koxycar bonyl groups,
(2-7) am no ggloups optionally substituted with one or two | ower 5 alkyl

gr oups, - Iév""aer al kyI sul fonyl groups, (1-9) cyano group, (1-10) carboxy
group, (1 1%1 PRp 40(1-12) thienyl groups, (1-13).oxazolyl
groups, napht hyI groups, (1-15) benzoyl group, (1-16) phenoxy groups °

opt i onal I y s‘.absalbmwhmetnh’logéotl@, t hree 15 ‘hal ogen atons on phenyl ring,
(1-17) phenyl I g | oyl (1,
phenyl grou%s o% oﬁ%%ﬁﬁﬁéﬁbé %%%%%%%ﬁ 8¥§%ﬁ%f¥%%héetgg88g§%hééﬁé%%o
five (priefesadl yo orterdeo smbseﬁusmrbstsetl@emed ﬁabmdﬂm g20upr ounshstgrg)mf

consi sting al.ogen atons ) ano gro

al kanoyl gL £ Q%ﬁeﬁtaf“ﬁy?vg Bﬁé )i%/)fg uPB\ABng?%flygr oups,
(1-21) Cyangu}b@&ﬁutaeldwl_tﬁr eHeSto (Hhr2e) hélb@eﬂ arﬂzjmered saturated

het er ocycli ¢ group-substituted 25 sul fonyl groups, the heterocyclic group

contai ning on the heterocyclic ring one or two nitrogen atons (preferably
pi peridylsulfonyl), 1tlx23) AhAzRiMkifE o RHRRY %Eﬁabéﬁez?élpsﬁdfn%ﬁl%d (M th
one or two | ower al kyl groups on the thiazole ring, i m dazol yl
groups,10 (1025 saitnéGhesref @q:mdng}qoapslbmu%nmwesubsu tut ed with one or
two |ower alikyl.groups on the amno group, (1-26) pyrrolidinyl |ower alkoxy
groups, . (1-27) 1Ssoxazolyl groups, 35(1-28) cycloal kyl carbonyl groups, -19-
(1-29) naphthylaoxphegydupgsougl- 30) pyridyl groups, (1-31) furyl groups,
(1-32) phen th| 33) oxo group, (1-34) carbanmoyl group, (1-35)
5to 7- rrenbg %ﬁ& g{ie%?(%‘éﬁf ‘er ocyclic groups containing one or two

ni trogen at@ys a(pmmﬁiaebaplygmm,ol i di nyl, piperazinyl or piperidyl), the
heterOﬁ;écl |élogrou§ 5 gnalj{y bei ng 10 substituted with one to three

subst i tdent s SelfeVEd™-FON 1 - GF6up consisting of oxo group; |ower alkyl"
groups; | owerl)alskaeskigybupssugphenyl | ower al kyl groups; phenyl groups
optionally su stituted th one to three nenbers selected fromthe group
consi sting O h& 5GERANEL oW Hhd | ower al koxy groups: and pyridyl 15 groups,

(1-36) oxidagr @@plaagzéﬂyﬁard@/;er al koxi do groups, with the proviso that
R101 and R102 are_not sinultaneously_unsubsti tutgg\@ghen yl . 20Particularly

preferred efAY0dPBREECBY RS thHIESAT dPHRF drydul )°% ncl ude conpounds

represept ed doy General FpEdRy aokbk a2]5ypn_ﬂ»o$1 |ts thereof, wherein RLOl is
(1) a phenyl group substituted on the n% Rlégg with one or two
ti f

subst it uenttids epebt e FhromaResgridup %)cms (4l)y) H4Doged &4®nms and
(1-3) | ower,; Wgﬂ ﬁxbe%ﬂua% oaqtdn@raalcl Mrsﬁ@csé:c' @:@lc%ixtg %eort% Eﬁrégrgel

hal ogen ato and . Ris enyl %I‘OU pyridy
group, (9) salbtsﬁll‘azgmw faﬁlcﬁmedS@xgl)l @Epwnqupéu 03t )gr’@Jp(l—(Bii) aa ggfiaEdny|
group, in Item 1.

25

Item 5. A pyrrolidine compound of General Formula (1)

or a salt thereof according to Item 4, wherein

R* is
a monohalophenyl group, a dihalophenyl group or a phenyl group

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

R is
a phenyl group,

(1)

(2) a pyridyl group,
(9) a thiazolyl group,
(1

35 0) a pyrimidinyl group,



(14) a thienyl group, (48) an indazolyl group, (59) a hydroxy-substituted

| oner al kyl group or 10(60) a | ower al koxy |ower al kyl group, and each of
the groups (1),(2), (9), (10), (11), (14) and (48) may have on the aromatic
or heterocyclic ring one or two substitugnts sel ected fromthe group :
consisting of (1-1) hal ogen atons, 15(1- | ower al kyl groups optionally
substitute t h al ogen atons and (1-9) cyano group.

Exanpl es og %%r$|§%§%ﬂﬁV& $§§g9able pyrrolidine conpounds of the present

i nvention dié)as ’cfmidrqx&sgroup,

20( 4-chl or nyl ) nyl.- (S rrolidin-3-ylam ne,

(4- quoropRgﬁg % Ol é?§¥dlld|n 3-yl ani ne,
(3,4-difl uqseph@ny;}dmh@nghbéﬁ)mmr obwgt e Bell @fronp, or
bi s- (4-fl uorophenyl)-(S)-pyrrolidin- gyzlanlne

(3,4-di¥1 uéPBphe Vﬁer(@l#Pmerdm?énﬁ =B r ol i di n- 3-yl ani ne,
25(3- chl or gn4- ééd}@rdaﬂo%@y&}o&p'@ @yr o) digy-,3- )ztloap tolyl anigyeang (48)

4-1(S)-(4-fluoro- 3- nethylphenyl)pyrro idin-"3- yl anlnolbenzonltrl
bis-(3-fl umay)dmlwp)n(c @Wncﬁ:lmdpﬁ Rete mﬁmrélc rlng one or two

(3-chl oro- %EH% n - L

30(4-fl uor%lpl) enyl %)géi?étg d Jdll? (# oI g %éﬁ atT 1§ halogen
(3, 4- d|chI@t@pmen&&fﬁ(Spwp@wakﬂyldgne@pwwqﬂhx@meﬂlg §¢bﬂnuhated with one
(3, 4- hIoro hen di n- 5- ) pyrroli yl am ne,
(3-chlqoro 9t f uor%ip ;%)El?nész’l n%é Jf Cyﬁ?f’r gf:l%ﬁjn 3-yl am ne,

(3-chl oro-4- quorophenyl) (5- chloropyrldln -yl -(S)-pyrrolidin- 35
3-ylamne, -21- L

(3<chi oro- 4-11 vor opRERI §pyt PAFROLISNS SPIBYPPSI SLiGRPSTplaRp RS (1)
(3-chl or o-4r fd uenephesykd pyddddirdidg Yo (IDenPBr el écltdtt Frvhaghsegroup

(3-chl oro-4-fl uorophenyl)-(6-fluoropyridin-3-yl)-(S)-pyrrolidin3-ylam ne,
(3, 4- di chl SEHHEAYE) BYr i di n- 3-y1- (S) - pyrrolidin-3-yl am ne,

(3-chlygy o- Aqi&mwx@@h@ﬂynpﬂébylpxsy%ylcydh%nylLBh oahets, 3- yl am ne,

(3-chl oro-4-fluorophenyl)-(5-fluoropyridin-3- (S pyrroI|d|n3 yl am ne,
(4-f1 uor o- Q?ﬁgﬂﬁ§PBH§H¥thQ§?Yﬂrd5}d&%§HQ%lﬁl§ élyl%@y“byrrolldln- 10

3-yl anine, (2- dié)fiﬁéreplh@f{ﬂ ﬂ)h%h&'@x %h%%%rb@}(&iz@lﬁﬂ}l%ﬁh%' am no] et hanol ,
1-1(S)-(3- chloro 4-fl uor ophe pyrroli yl am noj - 2 nethylpropan 2- oI
(3- chIoro3ml$1ﬁbﬁ6§ﬁéﬁ@h9nX@'ﬁ§ h@%@éﬂ@ﬂ?ﬁ-ésyl@VHﬁblldln 3- 15 yl am ne,
3-1(9)-(3-ghl §QP[1 L ﬁ&b 8=

(3-chl oro- 4§1f Qgrfgu%gbl@{ 3 X ﬁéﬂﬂh%?ﬁ éé)a%rrollieg?ﬁ %-Qlifqualr?ieﬁe,

( 3- chl2ér o- ﬁi-fdhl@lﬂf@pﬁeﬁ%ﬂlc)ﬁc(pilenﬁﬂ-hyfls mmrﬂr@ézdinﬁm@)—p(-SPlyQ@nlne,

pyrrolldln i,n A _ _

benzo[ b] t hi gE) mé ?/?LH?J‘SS 3pf/nre}_'8¥l%}|] yé )}fly |O(l)JE) %ar}] 33 y}} lno% and

benzo[ b] t theoplventsiyé, (S)- pyrrolidi n-3-ylt hi ophen-3-yl anine. Specific
exanpl es qf, r u r.al (L) .ake folloms 25Exanpl es of

hal ogen a&) %n% 8r0§$ 93né§9 EﬁﬁlnganbEO f&n “4nd i odi ne.

Exanpl es cMB4chWemoankﬂlmdnqphgngmps SNﬁpymmaﬂhylmtﬂﬁyhthmaedlv@%jﬂamﬂaepr nor e

hal og ns..i ncl ude s i.ght or br hi o roups optionally
et Bt el EAEHESR g P el s Baen At o~ e VA8 SePhl £ hi o

et hyl t hi o, (3]-496@@Mﬂ.bb®1§l{eriy@-@l9r(QPyl_cwﬂ‘tldl,ldmanI-ylﬂHhaQ,olksG?Llém(irtéll 0,

tert- butylthlo secbut , N-penty I sopenty IthlgﬁYneopentylthlo

nhexylth|o3'ﬂs§H€Q}P¥ Q?nyéjﬁ%?H?FHéhéﬁYhfﬁﬁb’p¥§§qqu6Po R o
trichlor On@u&)‘hbl@b% ﬂuc%@ﬁehpy ﬁ'a%lanO?PﬁPSMﬁﬂandﬁ@% ~ylamine,

fl uoronet hylthio, iodonethylthio, difluoronethylthio, -

di br ononetéwcmpéo H-EHIsOBEERY} thi o ChR0zopVE G Fowder h§l rwrc;colldm-

2,2, 235r|%ﬂ5qrﬁgﬁgylthlo 3-chl oropropyl thio, 2,3- dichloropropylthio,

4,4, 4-trichlForobutylthio, 4-fluorobutylthio, 5-ch|oropenty|thio,

3-chl or o- Z3ﬁehhykpfém@ﬂudnupheﬁybhmﬂdh@myBthlﬂ(SE%ﬁ?HKO&ibhmﬂbnéxwﬁnhio etc.

Exanpl es o K tlon b |tuted w,t h 6 .o pore
hal ogen at nggﬁeﬁ?u%éygF%~ éﬁ?yg]yﬁ:aﬁghedyglf ngrPlb?%%ps oﬁ??Bﬁall
substi t ut g@-whitbrore- findrephehgl PoE@ fatorBpy SN -8S yiret hy) speidopbidin-

n- propyl , |sopropyl n-butyl, 10 isobutyl, tert-butyl, sec-butyl, n-pentyl,
|sopentyl Hééﬁéﬂ?yl n- hexyl i sohexyl, 3-net hyl pentyl,trifluoronethyl,
trichkgromgf wblemc%me%? prormet hyL (&) uﬁﬁ@tl@xhrswp&m@yl

di f1 uor onet hyl , di bronone yF 2- chloroethyl
trifluoroethyl,2,2,2-trichloroethyl, 3- chloropropyl 2 3- 15
dichloropropyl,4,4,4-trich|orobuty|,4-f|uorobuty|,5-

chl oropentyl, 3-chl oro- 2- et hyl propyl , 5- br onohexyl , 5, 6- di br onohexyl ,
1,1,2,2-tetrafl uoroethyl, etc. Exanpl es of | ower al koxy groups
optlonally substltuted mnth one or nore halogen atons |nclude stralght or

~A ~ NN o o, o, M o o M



35 but oxycarbonyl, isobutoxycarbonyl, tert-butoxycarbonyl, sec- -23-

but oxycar bonyl, n-pentyl oxycarbonyl, neopentyl oxycarbonyl,

nhexyl oxycar bonyl, isohexyl oxycarbonyl, i-nethylpentyloxycarbonyl, etc.
Exanpl es of |ower al kyl groups include s péight or 5 branched Cl1-6 al kyl
groups, such as.nethyl_ . ethyl,- n:propyl, isopropyl, N-zhutyl  is
tert-butyl §€§l%£ﬁy Tf%¥9§8§b§P¥lF§§§é'y%F?gﬁgﬁgg%t%gﬁﬂgﬁ%ﬁngP,9?%%%g&yl,
3-met hyl pe BB}Lbhl@f&—él—EﬂLmb@ﬁeﬁi/li OVBRIE 12k ap oy i d -3 ) H\S) ugeraostdiai-ght
or branched Cl-6 al kanoyl group such as fornyl, acetyl, propionyl, 10

butyryl, iSoblegiyg, pentanoyl, tert-butylcarbonyl, hexanoyl, etc. Exanples
of Lower alykub) Oy lnhouBRchnE] LR ALLRLANE I @ln bi-gnGhag) Chybr gl dadn-

sul fonyl groups, such as yIsul fonyl, ethyl sul fonyl, n-propyl sul fonyl,

i sopr oyl s@kfdayine nbut yl sul fonyl, isobutylsul fonyl, tert-butyl sul fonyl,

sec- 15 butyl fonyl.. n-pentyl sul fonyl ., i syl
neopentyl s rﬁZﬁL|8?ﬁ?ﬂé¥§|gu%%8%j¥?“$§gﬁ8¥§?§§¥¢%#y ya%@¥hgpgg%?§$%hlfonyl,
etc. 1- [ (Examp! @8 cab-phehooyordrenyns pgprobidl d-B-yibstinb it 2dneiliione to
t hree hal ogen atops on the phenyl ring include phenoxy, 2- 20
f I uor ophenBX§P23=414ar ophenoxy, ~ 4- f | uor ophenoxy, 2-chi or ophenoxY,
3- chl or opheBoxy) o4-dhfALeREEREXYL) 220 FRPRESOKYL ) -3-S) -oRRpbEN@KYy-3-
4- br onophenoxy, 2-iodophenOxy, 3-iodophenoxy, 4-iodophenoxy, 2, 3-
di f | uokbphghamiie 3, 4- di f | uor ophenoxy, 3, 5-di fl uorophehoxy, 2, 4-
di 1 uorophenoxy, ?—Qﬂ’ﬁbﬁ:bu@l?ﬂf@@ﬁény%) %ygt§bic9jfrﬂ-@h9mﬁfﬂmof»ﬁroﬁa51—l—ol,
: Y

di chl or ophenoxy, 5-di chl or ophenoxy, "2, 4-di chl or ophenox

Yy, 2,6-
di chl or ophéBoxiylod4-SluerephemaphedRoRet hax o BaRY Y cH o raprepbigin-3-
2,4,6-trif§¥$&8ﬂpenoxy, 2,4,6-trichl orophenoxy, 2-fluoro-4- bronmophenoxy,
4- chl or o- 3*TTUOr dphenoxy, 2,3, 4-trichl orophenoxy, etc. 30Exanples of phenyl
| ower - al kox§-girlanys-4i-fd hadepipgreny -dLkryhyt olipsindseréirA-Yhe 63 koxy noi ety

is a straight_ or. hranc -6 al koxy group, such as benzyl oxy,
2-pheﬁ§ﬁetﬁ% éi%éi? p g%@%%?hoxy, 3- phenyl propoxy, 4-phenyl but oxy,

5- pheny| pemnéytoiyl,thiophenybhekylOxpyrtolidimeltyithiophenyderdanine, and
2-met hyl -3- 35 | propoxy.,. ets.  -24s. 1929] nyl 1 gyer, al kyl

gr oups inc?%ﬁ@’@ﬂgﬁépgﬁﬁglgd?%u%g RHE%%%HEPﬁg?QﬁE§gEﬁ§?§t% ¥% & straight or

branched 01-6 al kyl group, such as benzyl, 1-phenethyl, 2-phenethyl, 3-
phenyl propyl , 2-phenyl propyl, .4-pheny] butyl . 5-phenyl pentyl.,_.4-

phenyl pent yl , 6-pheﬁ§?ﬁé§yﬁfF??ﬁﬁﬁﬁ§¥£§9%%é%§¥%¥%§§¥? e s 2

di net yl- 2 phesleahby bomgdend Beaehesadf Feymin | @ebrah kydligrowpeofncl ude
cyanoal kyl ‘groups wherein the al kyl npiet) iscf s%rai%ht or branched 01_6
al kyl gr oRECRHRgad Oy BB Metdsy PR 3CEVRRAoI A S c§8AcRt hyl , 3- 10
Cyanopr 0pYbna AR eBHL VY  adecbt@ibnet Bydr Zeyanoet hyl , 5- cyanopentyl,

6- cyanohexyl, 1-cyanoi sopropyl, 2-nethyl-3- cyanopropyl, etc.

Exanpl es of thiazolyl groups optionally substituted with one or two | ower
al kyl groups on ther{f}azole bpgyl &6t Hdantly drhicagsipdutdicoupeneptbenal |y
substituted with one or two sStraight or branched 01-6 al kyl groups on the
t hi az@be rdisprasyshcagseP-by gedugpdsnguRtaEAsspiss2oneth e AOn 18y

5-)thi azol - = - = )1 i s 2Ry b (4= 3 [ W,
4-n-pr opyII%%rze-p{l%lrrerE é?ﬁi?“ Cgég{oﬁ% nﬁgghaﬁﬁt\%%ls(%geg? Iéall-l)flchtilgfzeoI%rljl)gfrgtﬁél@1£ :

2- n- pent ylpyreoladiBe eompavricandl generah-Frxyla Z1) opr 32 )gHitazdbeypof
2,4-dimeth 1-5-.thi%zo¥%%n]¢tc. Exanpl es of am no | ower al kyl
groups optiSIE TV 9stiBst i Tht'sd with one or two |ower alkyl groups on an
am no group include am noal kyl groups wherein the alkyl noiety is a

straight 25 or branched 01 6 al kyl 0 and whi are_.optionally
subst%puted on an aﬁ?ﬂ%'g$0upgmj%ﬁoghgfg?t%%n %?ﬁnghtthrﬁa%g%%ﬁeda@ffg
al kyl groupsiorsiel as aenorgt WHarednarineoeiiydrdel- dei medhybd From the
am nopropyl, 4-am nobutyl, 5-am nopentyl, 6-am nohexyl, 1,1- , .
dinethyl-Zﬁéﬁﬂhd@@ﬁyﬁFngn@?hPypﬁﬁ%ﬁﬁﬁﬁﬁﬂﬁnﬂﬂRreﬁéﬁﬂ9raﬁ?%&ﬁﬁﬁrﬂﬂ%ogﬂﬁrs’
2-ethyl am poet.hy }posgtf?é M RPREORY! syRdt SR ORY2B1 NEPFEPY!  syndrome;
4-butyl am'nobut yI, 5-pentyl am nopentyl ,” 6- hexyl am nohexyl , 2- .

di et hyl ardwdeiehy| , Bmionsdptypylddsondprapy| PoBY didHsueyPantnogHeoyrer;
di i sopropyl am nonet hyl .. 3-. di.isopropyl.am nogpr. ) S .

(N et I%I - YOSy PaRT nSY AT N5 f@(é l%l-%%t %3 |58E§%£§(ry| a?%loensol)tﬁ"ét hycih,em;é'(t: al

- 25- Exanpl es of pyrrolidinyl |ower al koxy groups include
pyrrolidinyl al koxy groups wherein the al koxy noiety is a straight or
branched 01-6 al koxy group, such as (1-, 2-, or 3- )pyrrolydinyl nethoxy,
2-[(1-, 2-, or 3-)pyrrolydinyl]ethoxy, 1- 5[(21-, 2-, or
3-)pyrrol ydinyl ] et hoxy, 3-[(1-, 2-, or 3- )pyrrolydinyl]propoxy, 4-[(1-,
2-, or 3-)pyrrolydinyl]butoxy, 5- C(1-, 2-, or 3-)pyrrolydinyl]pentyl oxy,

a



et hoxyphenyl, 3-ethoxyphenyl, 4-ethoxyphenyl, 4-isopropoxyphenyl,

3- but oxyphenyl, 4-pentyl oxyphenyl, 4-hexyl oxyphenyl, 3,4- dinethoxyphenyl,
3, 4-di et hoxyphenyl , 2, 4-di nmet hoxyphenyl, 2,5- di methoxyphenyl,

2, 6- di met hoxyphenyl , 3,4,5-trinethoxyphg@%L, 2- 5 net hoxy-4-fl uorophenyl,
4-fl uorophenyl, 2,5-difluorophenyl, 2,4 i fl uorophenyl,

3,4-difl Uorcfé?)@%aﬁhr:l@s &@'Jld&%@phéﬁé’éln@ @erglufll U%ié?fﬁi%'}ﬂlta , nicotine

2-chl orophenyl, 3-chl orophenyl, 4-chl or ophenyl , di chl or opheny

2, 4- d|chIo@@@héﬁyBOdzageﬁi@¢ﬂmﬂ@#ﬂﬂﬂ%ﬂ ‘hezdachdi chilgraitenypain disorder;

2, 6-di chl or fl enyl rophenyl, ..3- bronophen

4- |odophen§?gﬂggﬁ%€n% héﬁg 285! bf%ﬁ%s j;:\geléo gg ?%hlé?bﬁﬁgﬁ§F ﬁénlc
2,4,6-trifddepogbesyl , méMonyﬂ ahmphdeyh 3P£f%1nsmnhenyhlséaséjor@ﬁﬂﬁﬁrihe
2-iodop enyl., 3- |odophen dlbronD e di i odophenyl, 2,4, 6-
trichlo opﬁéﬁ?Fd Eitc. Vf§E§Qﬂ5|§§a gg?fﬁﬁﬁbéﬁéﬁl%atﬁPﬁFEBX#ﬁﬁ%E%ﬁé}clic
groups contakstNgiedrddies; h@%@é@ﬁb’@'éﬁqdﬂoﬂﬁ @Bes@rlidmr@ﬁ&srogk&r@ls%%hait ed
fromthe group consi sting of nitrogen, oxygen and fur inc

pyrrol i di ng¥NIpEPPRT abiRRANY2gPpEr SHRAYPTE ot RS A@copRiBpRePhofeurstte’s
honopi per aé&ﬂ&f@m@omptzpﬁfﬂo@'lrﬂbmaﬁﬂ daz%le@t@iﬁénlgo t %é‘]%@l ' dirﬁﬁ@ ce;

i sot hi azolidinyl, oxazolidinyl, |soxazoI|d|n ., 1sothiazdlidin
pyrazol|dlﬁ?FeHExahplé@féﬁltheTamﬁvéchkmwmmnedlh@I@ﬁmcydﬂDHDgroup@ronlc
substifdite I&Pe Menigr el fr ou Si t|ng of
0X0 gréﬂp;g?%%égsa ﬁgg%%%%ga'IowefiﬁﬁkJ%%E%HES q%%%gﬁ?g%he%l%8$ mé %Ikyl
groups; ph&ﬁwdrqmanﬁmﬁ bpedacizl y substituted on the phenyl ring with one to
three nenbers selected fromthe group consisting of hal ogen atons and | ower
al koxy groups; and pyridyl groups: include the above-nentioned heterocyclic
groups 30 substitutédemﬁthOoneAtOprﬁphyiama&beransébﬁcttmbfapymtﬁhe genp

consisting_of o Q rou ht aQr_ hranc 6 ,al kyl oup strai ght
or branchet ¢ @# 3@' 4%ﬁ §F5uﬁ§ ﬁ%@?gpﬁgtﬁﬁmﬁlk@?
noi et 1.5 s gmdﬁp%mqmmlsﬁﬁn@r@mshed C1 6 al kyl group; phenyl groups optionally

substitute g on the pheqy |ng % W th ne to three nenbers selected from
the group CHHESSICRG offeles¥ednafsgin 5 Bns IZAEP st FRPGREEHY br dhchBai€a- 6

al koxy grQﬂ@ﬁses%ﬂ@npyrbdplef OU:pS dlsorder, §M§5'la'ﬂh_8 % 0x@rddrder3- » mfred OF
5-)pyrrolidinyl, 2-oxo0-(1- or. 6-)piperazinyl, 4- nethyl (-,
2-, or 3- % Opf@raﬂwrlymaca%mde(r@ r@pldor:yglw perEiGAl deprehieni 1-
2-, or 3- )ﬁ%n@@[' nya{ﬁfe%tﬁ'eéhyldl(sérdegs 3p@stﬂ5art% 5'de)pl%l§%§9!>1'1d' nr}{imor
2-net h l-(1-, 2-, 3-, 4-, 5-, or 6-)piperidinyl, 2,4-dinethyl-(1 3-,
5-, oPV6- )JFESSAPRY| , TSEWRISN - Priefo-depressive oflisonqsmir ormamytable
2,3,4-tri ’E@ﬁ@ssﬁén/cgr@nl?t ’deli‘)resgf.or:l-()(sd&rﬂlréer §lre¥£:l.0n alcohol- duce?,d

4- acetyl - ﬁé or 6- )pl peraziny -meth I-%B

4-, 5-, ormc@d) ﬁpﬁdemo mnzceda@@ﬁyatyz& d@remvewls@rd@:s) nmepmerswnms

4- (2 pheny ) r er C 2Nyl

2-, 3-, . %3‘%. S{@; a‘zf?%ly(fuso P I?%Q o%ép er(le e%t%!j @r% p{hpr p Qo‘gzp nyI
4- 15(2- chkmmophengl) (1ef 2-, GMSHiﬁgpbperazﬁmyeas@r[(2 hy@othgmoﬂdjsm,

pyridyd] - er 4- or _3- ) piperazinyl,
4- ben%%l ?'x%/preréara%y% %pl %er }ne Xn écﬁlllgle’%%?fenﬂ?n%l%- 1ea2_a1rn<£r
3-) nor pholliamwtat 2% 4- smndnmmwphehaﬁhldSbn 52- dlébase4 Amthé&mqry@rouiﬁéaaé,

4-(2- chloro hen 1 200r erld

pyridy1] - X g]%%]js i%?%leW'dl %kpetp Sphe On(lf bztlgu(?r %Yr)drﬁf“ﬁerqrrﬁ nyl ,
4- phenyl - %anﬁekbyl (depre%s,loﬁ ,05 ) LIRE Gm)ddllepétjé@} Nydanidel ( deprdssid; 4-

) pyridy1l] - 2- acetX - or 6-)piperazinyl, etc. Exanples of

cycl oal kylAePEGE? %‘nk)ﬂf ﬁ%%nﬁ%eaé@%rﬁélrkﬂeﬁqugrdﬂ%cﬁﬁeﬁé’ in
the cygl oahkykrapbed y de%r%s@oﬁ%rﬁfée@ab§Y£dﬂ5%n%n9158?(:1@11 kyqmoi ety is a
straight or branched 01-6 al kyl group, such as cyclopropylnethyl

cycl ohexy Rt Ayl es 2seégetashr by e&hwlqroppcmmbﬁtw@t Ayl anxiety induced

cycl opent t r

5- cycIohe%&n?%g%%ym%h%?%%%ggggl%%@t e?% l%§8§8%%§%fﬁq%¥%athglcﬁ%%ﬁﬁ%gthyl
2- et hy1- gromyﬂ)@prgxp;upprccm;dl,stahg of head tExamy! dsradin | owEsrctdblylandi o

| ower alkxl g $s i ncl ude al kyl t hi oal kyl groups wherein the alkylthio

noi ety i stAEt &gt Yor anched 01-6al kyl thio group and the al kyl noiety
is astraight 35 or branched 01-6 al kyl group, such as nethylthionmethyl, 2-
-28- nethylthioethyl, 1-ethylthioethyl, 2-ethylthioethyl,
3-nbutyl t hi opropyl, 4-n-propylthiobutyl, 1,1-dinethyl-2-npentylthioethyl,
5-n- hexyl t hi opentyl, 6-nethylthiohexyl, 1- ethylthioisopropyl,

2-met hyl - 3- et hyl t hi opropYl, etc. 5Exanpl es of phenoxy | ower al kyl groups
i ncl ude phenoxy al kyl groups wherein the alkyl noiety is a straight or
branched Cl1-6 al kyl group, such as phenoxymet hyl, 1-phenoxyethyl, 2-



Exanpl es of phenoxy | ower al kyl groups include phenoxy al kyl groups wherein:
the al kyl noiety is a straight or branched 15 01-6 al kyl group as defined
above. Exanpl es of pyridyl oxy i wer al kyl groups include
pyridyl oxy al kyl groups wherein the al kyl iety is a straight or branched

01-6 al kyl group as fi ned. aboye. anpl , 4 ydren

| oner al kyl 20 group eﬁblg%e F?,§E§-F§t§§ﬁgé%%%§g%th§%@§PE§I %?o%%ggggi
wherein thergkkyla Mpiletyris sulst takgbbr oschsadichedChnfy ahkylofgloeapsas to
defi ned above. Exanpl es of im dazo[1, 2-a] pyridyl |ower alkyl
groups incl GdeSi®i Y8¥H] 1, 2-a] pyri dyl al kyl groups wherein the al kyl 25
noi ety is a straight or branched 01-6 al kyl group as defined above.
Exanpl es of thiazolyl |ower alkyl groups include thiazolyl alkyl groups
wherein G he al kyl noilgep 8. aUse rafi ghPYsEObidhehprprisdapkyFene as

defined aboye, anpl.es._o r itnglude
tetrahydropé?gﬁgﬁigﬁQyPrQ%o%%%Ea%%%%%%y%ﬁg¥%?£3i ﬁ%?@&iEPg gyg??%gbﬁt%gr
branched Clé6aalXydemroompnasedsfakeednabbyeor and/or a noEzphppisrigfe

pi peridyl |ower alkyl Qups inc)ude piperidyl_alkyl gt . rein the
al kyl nDiet§e?@Fék%f¥gﬁ%ﬂEBBrmH£%ﬁbﬁegogfm%néfﬁﬁ¥§%%8uﬁggggﬁggﬁhed above.
35Exanpl es of di phenyl |ower al koxy-substituted |ower -30- alkyl groups

i ncl ude di phenyl al koxy-substituted alkyl wherein the alk i et
o St Ght o br anbHEaL e1-b THEEEEy FobEE AL B ABOr e i AR kyl

noi ety is a-gidl Gt rRuEANEN8S@inEmakkydn BOURr3soeh] NEsSkGhid@hrine

S5Exanpl es of | ower "al koxycarbonyl -substituted | ower alkyl groups include
al koxycar bopy | denssdmier uCEEPE K19 gABEpas hpeled f Preratk %ﬁrﬁﬁmﬂgyngsog
strai ght orchranghed (l1§ ¢l KQxy 205Q4R Bsedels nedozboNg edhdpondl kyl
noiety is a straight or branched Cl-6 al kyl group as defi ned above.
10Exanpl es Bfemghdnydo 1boler hamdoofcanbdayt - substitut ed | ower al kyl groups
includﬁﬁphenyl al koxycar bonyl - substituted al kyl groups wherein the al koxy
moi ety i's a straight or branched 01-6 al koxy group as defined above and the
al kyl moiety is a stfaeght4.oR pranesedt@d 1 csiie)ng g arifr sl igdhien sempBsE.
15Exanpl es o dr oxy- i tut.ed | ower al kyl groups include
hydroxy-suH%%f?ueg iaﬁégﬁé%%oﬂﬁé wherein the al kyl noiety is a straight or
branched 01-6 al kyl group as defined above having 1 to 3 hydroxy groups,
such as hydroxynet hyl , 1-hydroxyethy|1 2- hydroxyet hyl,

2, 3-di hydr oxypropyl , 3-hydroxypropyRW 2- 20 hydroxypropyl, 4-hydroxybutyl,
3, 4-di hydr oxybutyl, 5- hydroxypentyl, 4mhydroxypentyl , 6-hydroxyhexyl,

2, 2-di met hy1-3- hydroxypropyl, 1,1, Wi #ethyi-2-hydroxyethyl,

2,3,4-tri hydroxybutyl, etc. Ex es of lo ﬁ al koxy | ower al kyl groups

i nclude 25 al koxy al kyl groups ein the Loxy noi ety is a straight or
branched 01-6 al koxy group as defti ned above and the alkyl noiety is a
straight or branched 01-6 al kyl group as defined above, such as

met hoxyget W 5 Lsdietdh@ruet NYhhe st tHIOX veth w9 2ret 8exmEDPove3in Item
nmet hoxypropyl, 3-ethoxypropyl, 3-propoxypropyl, 4-nmethoxybutyl, 30

3- met hoxybutyl , 5-nmet hoxypentyl, 4-ethoxypentyl, 6-nethoxyhexyl,

2,2-di nmethyl- %ﬂgé¥ 0, 1.+ 1=di met hy1l- 2- met hoxyet hyl etc.

Exanpl es of cg?%% y Iogéra%hfy%légoups i ncl ude carboxy al kyl groups wherein
the al kyl noietly issibdesting @tcompobﬁ@n@ﬁeﬁﬁf@afaélFer@‘Ili@l (group as defined
above. -31- Exanpl es o%unarbannyl-substituted | ower al kyl groups
optionally substituted with one off two | ower al kyl groups on the carbanoyl
group include carbanDyI-substitutédﬂéﬁkyl groups optionally substituted
with one or two straight or br ed G _6 gﬁkyl groups on the carbanoyl
group wherein the al kyl noiet a strai or branched C1-6 al kyl group
as defined above. npl es of norpholinyl carbonyl | ower alkyl
groups incl ude nDrphoIinyIcarbq?¥I al kyl groups wherein the alkyl noiety is
a straight or branched Cl-6 al Ryl” group as defined above. 10 Exanples of
benzoybsl ower al kyl groups include benzoyl alkyl groups wherein the alkyl
noiety 1s a straigh%lor br§&ched Cl 6 alkylﬁgéoup.as defi ned aboyﬁ.,
Exanpl es ofwhetienn| Rifi canbier” arkyas giefligsd mérudel phErs thi @ndl Ryl 5 dtibs
wherein the_al kyl iety js trai ght or. 1 .anc 1 Kk S
defined abdV ?prrgPégg%dE&r%ﬁ eg%o%na%hjt“ég}la?%?@ Fgg\%&% Ky g%%%{)és)%éi

i ncl ude napht hylthio al kyl groups wherein the alkyl noiety is a straight or
branched C1-6 al kyl group as defined above. Exanples of cycloal kylthio

| ower al kyl groups include 20 cycl oal kyl thi o al kyl groups wherein the al kyl
nmoi ety is a straight or branched Cl-6 al kyl group as defined above.
Exanpl es of pyridylthio | ower al kyl groups include pyridylthio al kyl groups
wherein the al kyl noiety is a straight or branched Cl-6 al kyl group as

~Nr—ee-



al kyl groups optionally substituted with one or two | ower al kyl groups on
the am no group include am no-substituted al kylthio al kyl groups optionally
substituted with one or two straight or branched Cl-6 al kyl groups on the
am no group wherein the 25 alkylthio nDLﬁgy is a straight or branched Cl-6
al kylthi o group as defined above and the™al kyl noiety is a straight or
branched CL,6; g fi ned above. Exanpl es of phenyl-substituted
| ower alkyﬂ%ﬁﬁﬁg o&grﬁg%@%ﬁﬁégldps i ncl ude phenyl -substituted al kylthio

al kyl groups 30 wherein the alkylthio noiety is a straight or branched Cl-6

al kylthi o group as fined above and the alkyl noie LS a strai.ght_or
branched Cl-6 alkyld€$%)e 1 8@5?5&%?@&5092.gﬁé pyrrOEXdlﬁﬁaﬁ$WQﬁyﬁ% (1)

furyl - substidditield towssuralK yepheseh e byabkyérr qupsuilacl uge
furyl-substituted al kylthio al kyl groups 35 wherein the alkylthio noiety is
a straight or branched Cl..6 -33-- alkylthio group as defined above and
the al kyl noiety is a stpai ght or branched Cl1-6 al kyl group as defined
above. Exanplies of pyridyl-substituted | ower al kylthio | ower

al kyl groups include p LLgmt-substituted al kyl thi o al kyl groups 5 wherein
the alkylthio noiety is a'straight or branched 01-6 al kylthio group as

defi ned above and t'he\al kyl nniﬁBy is a straight or branched 01-6 al kyl
group as defined a . Exanpl es of hydroxy-substituted | ower

al kylthio | ower alk groups include hydroxy-substituted al kylthio al kyl
groups 10 wherein the alkylthio noiety is a straight or branched 01-6

al kylthio group as defined above and the alkyl noiety is a straight or
branched 01-6 al kyl .group_.as defined above. Exanpl es of
phenoxy-suﬁggi??iﬁéi%ﬁ? Bfalkylthio | ower al kyl groups incl ude

phenoxy- suhati-éui ed®alidgyl thi o al kyl groups 15 wherein the al kylthio noiety
is a st ai?hg or brag;hed 01-6 al kylthio group as defined above and the

al kyl i ety i 3 W ai%gRtPor branched Cl-6 al kyl group as defined above.
Exanpl es of 3} oxveseraddedxpaar p,substituted |ower alkylthio |ower alkyl
groups incl ude aLkox%parbony -substituted 20 al kylthio al kyl groups wherein
the al koxy (fbi @ VALY Ls8Fe yht or branched 01-6 al koxy group as defi ned
above, the(gjKylg;yAQiﬁgaggyim:iﬁ@egbga@ggﬁp;ar branched Cl1_6-al kyl t hi o group
as defined above and the alkyl nmoiety is a straight or branched Cl-6 al kyl
group as déf) medambsyl 95®kanpl es of | ower al kenyl groups include straight

or branched; 02 6,4lkeqyl) aQups. such as vinyl, 1-propenyl, allyl, 1-
nethylally?,Pfi-,.f-.or§39§butenyl, (1-, 2-, 3- or 4-) pentenyl and (1-,

2-, 3-, 4- (% BH-gHaEreky| group, Exanpl es of di hydropyridyl groups
i ncl ude 1, 3 i 1Ayl -di hydropyridyl and the |ike. Exanples
of 5- to 7?%Qn%%?§ nggggéggé' é?g ocyclic group-substituted sulfonyl
groups, thélheteodydihgdyp-dup-bentadndxigiydngroupt wo het er oat ons sel ect ed
fromthe g p .consi st f..ni n gen and sul fur, include
pyrroliding - §%9§§|?%%€§%éﬁﬁﬁ%8%g§?§y?%ﬁﬁ¥ony|, pi peri di nyl sul f onyl ,

nor phaloi no¢20)- 34 9Hs il homgriylt kironpy phol i nosul f onyl , honopi per azi nyl sul f onyl

honopi peri dinyl sul.f gnyl . i m._dazol i di nyl sul fonyl, thiazolidinylsulfonyl,
i sot hi azol %nﬂ%&f@‘c’%%%’i oX&Z8Y i di nyl sul fonyl,' isoxazolidinyl sul fonyl,
i sot hi azol {z8)nyhstikbgayhol iy wanapj di nyl - 5 sul fonyl, etc. Exanpl es

of lower a xid r s, inc¢lyde strai ght or branched 01-6 al koxi do groups,
such as rni#% x@dgfgéﬁﬁ@&#%ﬁil'Zfé?nzoxaé{nyl 9T9¥ pyrrol i di ne conpounds

represent ey sGaiehaka FylulgaodP, (1) can be produced by various nethods,
and for exanple, by a nethod according to the foll ow ng Reacti on Schene 1.
[ ReacEPon Scheme IINFFCRIVEL PTOWPR 102N-R | 102 ( (N) 1112 15(2) (1)

R 2wherein 0 n '&ﬁg e R112 is an am no-protecting
group. (FHO @'g gg%ﬁfﬁgﬁgg?%e cgﬁg'ungr?l " can be prepared by 20

subj ect i ng(4®)cenpodneerdiogodnl efiorimat i on reaction to renmove the

am no- prot gct,i Ng,gL0 4o pl.es. of am. no-protecting groups usable
her ei n incﬁﬁaeg|%m%ragﬁﬁ%§yéa?5%%5%%§3§&B¥? Poner al kanoyl groups, aryl oxy
carbonyl gri@ups, 3adydilsuhetilt Bteshi@iexeplikyl @rayps, etc. 25 Exanpl es of
| ower _al koxycar bonyl groups inc|ude straight or branched Cl1_6
aIkox?@arH§ﬁ§lag d%ﬁ%ﬁu’ @HuéEOLgkﬁﬁ%VEhrbonyl, et hoxycar bonyl ,
propoxycar@enyh, 1 bpt pxyaarkanyhroifIdAKLOYYC@FRNYl . pentyl oxycarbonyl,
hexyl oxycar bonyl , etc. Exanples of |ower al kanoyl groups include straight
or -35-- branched Cl-6 al kanoyl groups, such as fornyl, acetyl, propionyl,
butyryl, isobutyryl, pentanoyl, tert-butylcarbonyl, hexanoyl, etc.

Exanpl es of aryl oxycarbonyl groups include phenoxy carbonyl groups
optionally substituted with one to three 5 substituents; naphthyl oxy
carbonyl groups optionally substituted with one to three substituents; etc.

p— N - . r o,



30 2, 3-di chl oropropoxy, 4,4,4-trichlorobutoxy, 4-fluorobutoxy, 5-

chl oropentyl oxy, 3-chloro-2-nethyl propoxy, 5-bronphexyl oxy; 5, 6-

di chl or ohexyl oxy, 3-hydroxy-2-chl oropropaxy, or like straight or branched
Cl-6 al koxy groups optionally substitutedWwith one to three nenbers
selected fr t he roug cogiistigg)of hal ogen atons 35 and a hydroxyl
group; halog & SrBZ8ERAORE {97 ne, bromine, -36- chlorine, and

i odi ne; et cigMhen deweosot®I &z SIusigirbypnt s are present, the substituents
may be the sane or different. Exanpl es of aryl-substituted | owe
al kyl group&t8n@udedBenkyl 9ZRUYhERyl et hyl, 1-phenyl et hyl , ‘
3-phenyl pro - til ~ghenyl pentyl, 6-phenyl hexyl,
1,1-dinethy@¥2-apﬁgﬁipgﬁﬂ§+gﬂa¥hgfﬁyﬁf3-phenylpropyl, a- napht hyl net hyl ,
pnapht h§l netridyleach- 0&- whpth Mgy delgl on 1tis-arpphthyl pst hgterocyclic ring

3- (anapht hyl ) pr.opyl.. 4- (P thyl ) but vl - (ya- : I
6-(Pnaphth9¥%¥§§@¥}v?,ié5ﬁ§%¥%§¥;§§?a£%é%h Ev|fgﬁﬁgﬁ?¥§%€§3%§ﬁF§?d(Eﬁqm
10napht hyl Yqyreoppll lowike phenyltosybsBiluted straight or branched Cl..6 al kyl
groups optignall ubstituted with one to three substituents; or I|ike
naphtyl-sud§f$9u¥ézog??a?iﬂﬁs'or branched Cl. 6 al kyl groups optionally"
substi t ut ed woh h1epert 91 ke cs gbsh{ss Uit ionaBX gnpluest i utsad stifthuené sof or
aryl groups include 15 nethyl, ethyl, propyl, n-but¥l, sec- butyl,
tert-bbPyl moxspdREGEeTraRhEENE tRY BREXST et hPIe 22 hYiF oxyet hyl |

1- hyd_roxyet(hwsg BowlY dE DXYPIRRYbs SpBtsHAMar auiBE oPYted 4ritrdipXy Bk tvd ne

1, 1-di net hyl- 2-hydroxyet'hyl”, 5,/5,4-trihydroxypentyl, 5-hydroxypentyl, 6-
hydr oxyhexylPrefehglt vx3iss disr 6pyee) 2034adail 259R§dr oxypr opyl, 20
trifluoromethyh, i chhornmtbyk, proned Ik |,
i odomet hyIrT:B(ldiMb | ﬁ%‘i’%‘%&%‘%@g? )é{rlg?mﬁ%%hyl , 1?_ E‘é]ﬁ%)%r oet hylm?ith bhUE O HRERY
2,2, 2-trif l{poeberdyly e t2- £phichl rlradiyatods, chl or opr opyl ,

2, 3-di chl or,oprop 4, -trichlorobutyl, 4- fluorobutyl, 5-chloropentyl,
S 2-(%3?2%%?%%%%0 " 25 bromohexyl, 5, 6-dichl or ohexyl

3- hydr oxy- 2ieh) oropeomdkoxycakbkey stgmuugpst or branched Cl16 al kyl groups
optional ly ,substituted w1 ne. : |.ect 0 roup
consisting‘ifpﬁa?%iﬁﬁ1%ﬁ9§ @ §H§l§%%§§{§§$g%g?§%%?ﬁﬁ% 5%%,E%t %ég&wg?bpoxy,
nbut oxy, setkbltoxyupd.ert-butoxy, n-pentyl oxy, n-hexyl oxy, 30

hydr oxynmet.-hox - hydr th - hydroxyet hoxy, 3- hydroxypropoxy,
2,3-dihydr2£9%?oﬁ%ﬂ%% %1§§§5Pg§§%X£- UPFr1- di met hyl- 2- hydr oxyet hoxy, S
5,5, 4-2¢ i hydroxypgaiay lgponp, 5- hydr oxypent yl oxy, 6-hydroxyhexyl oxy,

1- hydr oxyi sopropoxy, 2- nethyl-3-hydroxypropoxy, trifl uoronethoxy,
trichloroné%ﬁ%ﬁg,c%@xﬁﬁﬁaFS t hoxy, bronomet hoxy, fl uoromethoxy,

i odomet hoxyj-11 Bhyd:f/ @ng?pthoxy, di br ononet hoxy, 2-chl or oet hoxy, 2,2, 2-
trifluoroethoxy, 2,2,2-trichloroethoxy, 3-chloropropoxy, 2, 3-

di chl or opr 6poks), £l BFERPSr obut oxy, 4-fl uorobutoxy, 5- chl oropentyl oxy,
3-chl or o- 2¢iref fy | PropAXY. gPobis®mhexyl oxy, 5,6- 5 dichl orohexyl oxy,

3- hydr oxy-2-chl or opr opoxy, or like straight or branched Cl-6 al koxy groups
opti orédl | y (bubs) inarhEdYiki GROWPR t o three nembers sel ected fromthe group
consi sting, of lpgen. at nd a hydroxyl group; halogen atons suCh as
fluorine, E?Gﬁ?ﬁe, c% or?gg?ﬁ%nd i odi ne; etc. When two or nore substituents
are 10 pres$knt§) tdhensuysurouemtapthopabayt sibsfamuited diltheprtto three

The reactiﬁgi$é§h[gggggcbﬁﬁg%%ggg%qgﬁ(l) fromconpound (2) is carried out in

a suitabl e’solvent” or w I'verif in the presence of an acid or basic
conpound. ThHE7)r eaehiydnloser efldroxgd gtrouas, " Reaction A" hereinafter
15Exanpl es ffsﬂS%TU|' Sﬁkvq%%f i_nclude water; |ower alcohols such as
nethardl , &t hanoltOYeEoBrEPaNGt HRHPPer t - but anol ; ket ones such as acet one
and met hyl (ptig) drehgnegrethersptivenlag simitihtetihen, titk etangl ring
t et rahydrof uran, nonogl ynme and di gl yne; aliphatig acj ds, such as gcet%f acid
and for m cvHe PneedPefiVeuBr SErad liethy| taldrate SHOSEHIRANScERaRG:e
hal ogenat e &yctrh%ca&gegsc&&&%mgcekoﬁgi&géﬂ a4bgBl o1 gpet han®xy groups,
di chl oroet hane and "carbon tetrachl ori de; am des such as
N, N- di et hyyeror meeiuge, 16Wekiatdrnplyaceraups@rgndonered i pygrepdone;
di met hyl syl foxi de; hex yi S ric triamde; and m xtures of such
solveg¥s. ggiﬂﬁxéﬁﬁP g %%E%Qe %&8a§?§%¢$hclude m neral acids such as
hydrochl oric acid, sulfuric acid and hydrobrom c acid; and organi c acids
such as formc acid, acetic acid, trifluoroacetic acid and
p-tol uenesul fonic acid. Exanples of useful basic conpounds include
carbonat es 30 such as sodi um carbonat e, potassium carbonate, sodium
hydr ogencar bonat e and pot assi um hydr ogencar bonate; and netal hydroxi des
such as sodi um hydr oxi de, potassi um hydroxi de, cal ci um hydroxi de and



Rn2Rn2 (3)(2) 20 wherein Rlu, R 2 and R112 are the sane 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. 25For the reaction, conpound (4L1i§ usual ly used in an anmpunt of at

| east about 1 nole per nole of conpound 53) and preferably equivalent to a

| ar ge excess_sal at.j d Exanpl es of useful

sol vent s igil% e%ag¥§r§8Y%§g?' cgﬁg%%Lsuch as met hanol , et hanol

i sopr opanol(1-Mijt andb, 7teetbereddBatbrdzarbhedndoeydyd @ merogbysobstituted
acetonitrile; _aliphatic acids,such as form c acid and.acetic _acid; ethers
.such as di%?1&9“%%:ﬁéPPp?eﬂ#§h§ﬁ¥8F9ﬁ¥ﬁ%lcﬂ95938e3095ﬁﬁﬂjpgn8naﬁ%ediegnE;
aromati c hyskQerykons m&? % benzesenitrobusnetans (pregaeabhal ogenated 5
hydr ocar bons such _as_di chl or onet hane, dichl oroet hane and carbon

tetracH orPHRETigNd SHLXPRY s of such sol vents. Exanpl es of

reduci ng agents iRghude,aldRhaki sp@td:is 19ushnas fildd Gi@Ri Bhe abd RAALI C acid
al kali metal salts such as sodium formaté; hydride reduci ng agents such as
sodi um 10 boreshkydyi derowesdionntby arvipsodky diide, sodi um

triacet oxypporohydri un. ni l'ithium hydride or m xtures of such
hydride re ué?ﬂgqgégﬁ%%?&%g?gPég}c hydr ogenati on reduci ng agents such as
pal | adi um Hl-eK, apahdatihwen edkbdngreimst cpomeoxl de , supsat.inbed byiddk caad Raney
ni ckel.., 15Wen _an aliphati.c acid or_aliphatic id alkali metal salt is
used ad a.?%3%%128W356%ﬁ9daggﬁPP%HWé h@nﬁ%é%?di%“&? usual Iy from room

t enper at ur g142%) apouto 20N ylandwer ef dtcadyl yrdvesn about 50 to about 150C. The
reaction u u%hly,coqglet s in about 10 m nutes to about 10 hours. The

al i phati c 8cid ) orSgFrphath 8798P8¢i d alkali netal salt is preferably used in
a large exgess)r elal byE1@aedBpeUNgdudks, When a hydride reducing
agent is used as a reducing agent, a suitable reaction tenperature is

usual |y froimédBolePLBRYXYaBEHIPA00C, and preferably about -80 to about

70C. The 25 -1eachipiaysugldupsfini shes in about 30 minutes to about 60
hours. The hydride reducing agent is usually used in an anount of about 1
to about 201980 eSupet FEIWSof conpound (3), and preferably about 1 to about
6 nol es peﬁf@Qbepggnﬁggggp@goﬁé). Especi al |y when al um ni um ['ithium hydride
is used as a hxdride reducing 30 agent, it is preferable to use ethers,
such as di @3yl exde¥rouret r ahydr of uran, di oxane, nonogl yne and digl yme, and
aromatic hMQ%@§a&Q (ﬁ?gggogg,benzene, tol uene and xyl ene, or m xtures of

such sol vents as solve To the reaction systemof the reaction may be
added28n n@FsSP) sbcke asmambreedyiatinegedt heerpavatilgegapdrgscontaining

N-et hyl di i sopraopyl. . m. I ' : C -4 Si eves
of the ty5SeBR2 Nie S e ar ey BT EEEy SRR b B gt

When a cataal ptiperhyyilogahat heteradirdilnggagantortsoneddy aseng educi ng agent,
the reaction i s, usually.carri ut__at - 0 and
preferablfugsgﬁFu€a$3”t§bgﬁ?'ggé%ﬁeﬁ guﬁggréﬁgﬁghgﬁ%gﬁ %?gﬁg%la out

at nospher igkoppesss £sttimgabdudx@ Cyratup; andepraefkgrlakirpupdoul ovedmes paesylc
pressure to about 10 at or in the presence of. a_hydrogen donqr such as
For i €5 aciOUBRATHIUR | OPHEE o7 L BYo CBREREHE Aty 'n P57 i HiAratd. The
reacti on yswakhyuddd fiinihshes td @hewt nérberabaltect2dhoues . thEhereapal yti c
hydr ogenati on reduci ng agent is usually_ used in an anmount of about 0.1 to
about 40 WO ARG SPABES AT EPEol SRR A I OBFS o RSO ENEL18)

[ Reacti on jSehgse 3] 15 (5)(2) wherein R101, R 2and R'2 arethe sane as
above; Rn3 represents a | ower alkyl sul fonyl oxy group, a phenyl sul f onyl oxy
group 20 dptrBéhab¥ides@yorpt @8@d on the phenyl ring with one or nore | ower
aIkyI3@roq3§879rlghgyﬂdq@gQi§5c&gou s, The | ower al kyl sul f onyl oxy
group I's a group consisting ofl%l 1-6 %kkyl group and a sul fonyl oxy group,
exanpl es ofithhtlcd prmotisde thet Rinesuld Gnyl exg, net heinedgbheays by,

pr opanesul f onyl ox 2 ut anesul f onyl oxy, pentanesul fonyl oxy and
hexanesulF@ﬁ§¥8§?¥ﬁxx?p%enyf' Exanpl es of phenyl sul f onyl oxy. groups
optional | y substitubed prefidiecghefyddieng swo £ htlofngyarroibdénd ovetpoahky|
groups are _benzene_ sul fonyl oxy groups whi.ch may b ubstjtuted with one to
three strdilghtnetudi é’r‘?&ﬁ’@én%i-@ IGWPtﬁﬁiokEﬁbsG,enﬁféﬁ igrr%ia (15
benzegesul f onyl oxy, o-tol uenesul fonyl oxy, mtol uenesul fonyl oxy, -42-

p-t ol uenesul f onyl oxy, 2- et hyl benzenesul f onyl oxy, 3-

et hyl benzenesul f onyl oxy, 4- et hyl benzenesul f onyl oxy, 2-

propyl benzenesul f onyl oxy, 3- propyl benzenesul f onyl oxy, 4-

propyl benzenesul f onyl oxy, 2, 3- di net hyl benzenesul f onyl oxy, 2, 4-

di met hyl benzenesul f onyl oxy and 2, 4, 6-tri nmet hyl benzenesul f onyl oxy.

Exanpl es of hal ogen atons include fluorine, bromne, chlorine and iodine

oy N . Y o o



di azabi cycl o[ 5. 4. 0] undecene- 7( DBU) and1, 4- di azabi cycl o[ 2. 2. 2] oct ane
(DABCO) ; and m xtures of such basic conpounds. Compound (5) is
usually used in an anount of at |least 5 about 0.1 nole per nole of conpound
(4), 'and preferably about 0.1 to about 10 %ol es per nole of conpound (4).

A basic conpound is usually used in an anount of at |east about 1 nole per
nmol e of compound (4), apHlpreferably about 1 to about 10 noles per nole of
conpound (4). 10For the|reaction, conpound (4) may be used in a large
excess instead of adding—ﬁﬁ%ﬁsic conpound. Al kali metal hal ogen
conpound(s), such ai—:odiun1iodide and potassiumiodide, nmay be added to
the reaction system of 3the reactildn. 15The reaction is usually carried out
at about 0 to about "ROOC, and preferably about 0 to about 150C, and usually
conpl etes in about 5Hnminutes to about 80 hours. Reaction Schene 4

wherein RR102 and R112 are the sane as above, and X represents a hal ogen
atom The reaction between conpounds (6) and (7) and the 25 reaction

bet ween conpounds (8) and (9) are carried out under the sane conditions as
in the reaction between conmpounds (5) and (4) shown by Reaction Schene 3.
Wien Rm orrRhZadEschRperMt (6) represents any of the groups shown by (1)

to (14)4 (k%kr%gn(ﬁzm apd (40) to (50), the 30 reaction between conpound
(7)

(6) and conpoun is carried out in -44- a suitable solvent in the

presence of(la baphengbngeriil &nd catal yst. Similarly, when RL1 or R12 of
conmpound (8);\rep . e groups shown by (1) to (14), (17) to
(32) and (4( ) t%obgég%ﬁlt%gy]} %’& on bet ween conpound (8) and conpound (9)
is 5 carri eshdoebchnofi whichaley Seveern the tEemprasent  dferpdygdiie EbMpound
and catal yst. T, Y and I.C use LNk he -
reaction nﬁ?eegghtﬁ% ?$E§Eé§%§%;§-gﬁ%§e use OFEEEQP€@gé%?%ﬁ'beF%egn E
conpounds (15) handgé#)atshovaniy (RedrtlorerSclidye groupExemplaxldly cat al ysts

i ncl ude pal |l adi um compounds_such al lL.adi C ,bis(tributyl

tin)/ bis(di %ﬁ%ﬂ;ﬁlﬁ%ﬂg@%& SHE) %& g@g i %rﬁ%g@%%gr ?%%ﬁ%e/éé% -

bi pyri dyl , &% disbenzyl i deneacet one) pal | adi umtris

(di benzyli deneacetone)di palladium|[1, 1" -bi s(di phenyl 15
phosphino)ﬂ§9récﬁ%ﬁﬁ§§(ﬁﬁéﬁ%palIadiun(ll) and tetrakis(triphenyl
phosphine)q@bladbﬁﬁidimfyﬂﬁMphyl compounds such as

bi s(di phenyl phosphi no)-1, 1' - bi napht hyl (R-BI NAP) , S-2, 2' -

bi s(di g%en;/%has%ﬁl@mﬁnﬂ- BEREBht hyl ( S- BI NAP) , and RAC- 2, 2' -
bis(diphenyhﬁhgﬁpﬂﬁ&gmyngyoupLnaphthyI(RAC—BINAP);xanthene 20
conpoundssuchas4, 5- bi s(di phenyl phosphi no) -9, 9- di net hyl xant hene; borat es
such as tril5) ert 2 b3PIERFNANERRY RIITG Pobor at e: 2, 2- bi s( di pheny!
inida;olidh@ylgdﬁggﬁﬁhyqngrghégures thereof. A basic conpound is usually
used in an anount of at 25 | east about 0.5 nole per nole of conpound (6) or
(8), and prié) epapdyzabesitl @r5UPe about 40 noles per nole of conpound (6) or
(8). l .S be used in a usual catal ytic anmount for
conpou%% (éﬁ)o?ﬁ?égg&%%%éﬁggéﬁds (7) and (9) are usually used in anmounts of
at | east ali@utaOtibiamsileylperonple of conpounds (6) and (8), respectively,

and prefer bout. Q. 3 nol es per nole of compounds (6) and
(8). These??égc$ﬁ§ﬁ%ﬂ5§§g%?aggggé1y proceed usually at room -45-
tenperaturellp abhomaA0FC gandppreferably at roomtenperature to about

150C, and ?ggﬁll co ete hn aboq} 0.5 to about 20 hours. When
Rn or Rn2 cd CEYOr&pres@M's any of the groups shown by (1) to
(14), £47) (19) (3hiamd [G40)bl pytDd)), drbepd reaction between conpound (6)
and conpound (7) is carried out in a suitable solvent in the presence of a
basi ¢ compélfd,? &dPFEY L §4PUR’ and et hyl ene glycol . Similarly, when RLOL or
Rl1o2 of cogpgpng &§aldagmggsggg§ppny of the groups shown by (1) to (14),

(17) to (32) and (40) to (50), the reaction between conpound (8) 10 and
conpound (9}6} sa dertricbydsapyFrangl <HOURbl e sol vent in the presence of a
basic conp , h hodl and et hyl ene gl ycol. The sol vent
and basi c ggﬁgdﬁgggggﬁygsgk?ﬁpihe reacti on may each be the sane as those
used f30 thesy eaidenlibgtiveeh, Sorpmeddex{syl ayby™) shown by Reaction
Schene 3. p i odi d nd et hyl ene_glycol may each be used usually in
an anount ifgghgﬁéibF%'y§58%e?ﬁﬁ{§&y aﬁagﬁgéferably about 0.05 to about 1
nol e, per nole of conpound (6) or (7). Compounds (7) and (9) are
usual ly used in anounts of at |east about 1 nole per nole of conpounds (6)
and (8), 20 respectively, and preferably about 1 to about 2 noles per nole
of conpounds (6) and (8). These reactions advant ageously proceed
usually at roomtenperature to about 200C, and preferably at room
tenperature to about 150C, and usually conpletes in about 0.5 to about 50

o o o b



Reaction Schene 3. A silane compound is usually used in an
anount of about 0.1 to about 3 noles, and preferably about 0.1 to about 2
nol es, 5 per nole of conpound (6) or (7). Compounds (7) and (9)
are usually used in amounts of at |east_about 1 nole per nole of conpounds
(6) and (8), respectively, and preferably about 1 to about 2 noles per nole
of conpoun 6 reacti ons advant ageously proceed usually
at about Oq?o a%outqggg%eni &ﬁﬁg%erably at about 0 to about 150C, and
usual ly finkihes pyradmipl @rSupo about 20 hours. Dependi ng on
t he ki nd of ound, (7)., u t he reaction of conmpound (6) and conpound
(7) producé§§9' %%H£3%n¥ ebWdund (8), conpound (10) shown bel ow. RN1
N5(10) 012 (23) aﬂW&ﬁdﬂﬂlnBllgaﬂq;R112 are the sane as above. 20[ Reacti on
Schene 5] Rno &N 111 R 2 (ii) (13) -47- (1) , Rno and R Il are
| i nked $ogé?ﬁerat?b¥?QQﬁ2 PogEt e Yidi BROWPe nitrogen atom to which they are
bound, 5 tozgyngngﬁgéﬂ$ ane-aj A /098 mialeny&a ai ning saturated heterocyclic
groups whi ch may have one het'er oat om sel ected from t he group consi sting of
5 ni trogen,(26kygyeihiane [Subfealpynimddiayér@eyasl;i ¢ group optional ly being

substitute t | ected from the group

conS|st|ngc(1 dgdﬂgﬁéﬁgzgpg§BF§E$E§FEH§PJ%“§ﬁ1omer al kanoyl groups; phenyl

| ower aIkyI2@Yomp9¢xphenylybrgnqmp optionally substituted on the phenyl ring
ect ed fro the roup consisting of hal ogen

with a S

at ons d ?%%g ’koxy n? ;%4F§ﬁ828y?dﬂ@¥ éﬁou §, and b' represents an

i nt eger froﬂmDeiopﬁmoEaampybsﬁmmp5- to 7-nmenbered one nitrogen
aton}contalgi g%faturatg hﬁterocycllc groups whi ch may have one heteroatom
15 sel ect e’ Hr S THEGPOUPY CHTE®Y i ng of nitrogen, oxygen and sul fur

i nclude py(3®) idimy, 3, pi-petaiyatbquphdeyl djdyb, nor pholino, thionorpholi no,
honoplpera2|nyl honoplper dlnyl i m dazol idinyl, thiazolidinyl,

|soth|azolf%ﬁrnﬁ 1 éXQ?BF??HQﬁHlY |§69%Qolld|nyl |soth|azoI|d|nyI and

pyrazolg di ). a2@E>saemh§§r@i1 J4uh8ecabey EsBRtl g@edphet erocyclic groups
substltuted mnth one to three nmenbers selected fromthe group consisting of

oxo group; (4wer I4K§Phé@6hds5 PEREPILPICRHEYL §ESRYs: phenyl |ower al kyl
groups; phemyl OrQ grgg%tgﬂgj Yogybstituted on the phenyl ring with one to

t hree nenbers sel ec fron1the group consi sting of hal ogen atons and
Lorer alkokyﬂgﬁbdpg déBﬁi{gﬁﬂh@?ﬂYégﬁﬁﬁﬁprl ncl ude thengbove nFnt;oge? o
et erocyc groqp ,Sulpstd Wi e, menbers sel ected fromthe
group consigﬁln "0%o0 group?grstrg?gh kq bréﬁ%hed Cl-6 al kyl groups; 30

strai ot oHHbr&ﬂ&ﬁ@@OEPZ®hﬁl@anepl groups; phenyl al kyl groups wherein the
al kyl noie r a Cl1-5 al kyl group; phenyl groups
optionally sdbékgfﬁ%égéon E%Olg% ﬁfgﬁglng with one to three nenbers

sel ected f¢4n Bhelgdeuplxingnagp»ng of hal ogen atons and strai ght or

2 oo (1,15 2 B e A e Y s T s, o
g-;p!perazyﬂylanjlm?ﬁa?élXH@noﬁp, or 35 gp!peraziny:, g eceLQ:-Ei-, g-, gr
-) pi peraz . 4- -(2-. . - r 3- razin nmet hy - -, 3-,
4-, 0 %5- g%éyﬁr8V§5?%¥Ié£h§FﬁEPﬁ§@-%Eﬁér 59?9 gr%mg , or 6-)piperidinyl,

2, 4- di met hydo)( & lower &ko:@-_.loﬁérﬁal]@lp@rriodbnyl 3 rret hyl -(1-, 2-, 3-, A-
o aca ) Btk o s DI s oo T Sra MR 13
-acety r | - -

4-, 5-, OhRIRLBNIOLT Athg %‘nelgoafﬁ}é/' (féferdbly Aone %0, tBFedy ) NOIr phol | no

4- (2 phenyl ethyl)-(1-, 2-, or 3-)piperazinyl 4-%3 dlchlorophenyl) (1-,
2., 3-, orsubstjipaEazsendcted. F@mﬁéﬂﬁb%¥éﬁéwyﬂg 1=1) %0, (br3BLY pi perazi nyl ,
I e i B LA (Pl

15) pi peraz(]ma lawbenayiylthio groups qpt)iphpéwmt;atithte@,mh one or

dlchlorophe 1) Q t hoxyphenyl)- (1-, 2-,

, 4, o%%36§%eger%%%%”one t%g%ﬁﬁﬁe ropﬁeﬁy& %E%’ 2-, or 3-)piperidinyl,
4 [(2;, (1—(332I 4o?repyas1}%m]glrbfhps d’ptlcmalay BsDb@taT’dejeﬂyWitH-cp’m?wl) mble, 2-,
or 3 pi peri di ny 4 enyl -3 - 5-, or 6-
plpera2|n%PreieF€§1y %ﬁ) Q9'tﬁre§by¢%$%ﬂfﬁ ateeetyl - (1-, 2-, 3-, 5-, or
6-) pi ger azijnyh, 18%6r alkoxy groupd h?ptrl%%tmws@@éﬁ/ﬁ%eaom%e( 1Y) nahd
conmpound (12) is carried out under the sane conditions as in the reaction
bet ween conpounds (6) and (7) shown by Reaction Schene 4. 25[ Reaction
Schene 6] RicilX " &N /112 (11)(14) wherein R'3-, RD38,



D and X are the sane as above. Compound (14) is produced by
reacting conmpound (11) 30 with a netal cyanide conpound in a suitable
solvent in the -49- presence of a catalyst. Exanples of netal cyanide '
conpounds i ncl ude sodi um cyani de, pot asst cyani de, zinc cyani de, copper
cyani de, etc. The solvent and catalyst for use in the
reacti on na§P5€%§6ﬂﬂb%OPﬁetgaﬁﬁnas g8 udEd™For the reaction between.
conpounds (6)_and;4h $he ,by Reaction Schene 4. The catal yst may be used
in a usual g%ltg)rytll C a%oun for conpound (11). The netal cyanide
conmpound i s{Ustlallopersadkpryanrkonydngrobpat | east about 1 nole per nole of
conpound (11),..and .10 ferabl.y ?Qﬁﬂ . p,
conmpound (1 % 1) amino 8§8u§%é§%%g%$ﬁg& éﬁ%g% age%hgﬁgﬂp§§%égéggﬁgggﬁ § at
roomt emperatkyle grougkout 200C, and preferably at roomtenperature to about
150C, and usually conpletes in_abqut 0.5 to about 20 hours. [Reaction
Schenme 7] 16LR1 XMQWSTE. %ﬁﬁfwfﬁmyﬁm RIGBYH’ 11d(R108) 10, R "13 (QH) 2 (15) /
INr N 119 Ri2-4)1 cbhhdbhrsisy ein R101, R108 b' and X are the same as above,
and R114 represents any of the groups shown by (1-3), (1-12), (1-14), (1-
19), (1-23){1t1)3eprbansyd ¢9°UWA) in General Fornula (1). 20 The reaction
bet ween. conppl Yoahdgsqmpound (15) is carried out under the same
conditionsnggwﬁﬂ &%é ?egc i on between conpounds (6) and (7) shown by
Reacti df Scheri)4 thiRagét ge?iuSohene 8] 25 -5 0 - RI81RioiRi 16 1 Ri1l1
NH, C=0 (17)N- - NN ITl R 2iz112 (8)(18) wherein R181 and
R112 are thgjggﬂg%%gz§%g€é§nﬁﬁ%% represents a phenyl group, phenyl | ower
al kyl group(l-eydl eabkyhyfraupipscycl oal kyl | ower al kyl group, | ower
al kyl thio | ower.,al kyl 0 5 am no-substituted | ower al kyl group -~
optionally @u 5t>i %ﬁﬁéag%n fc?u?’am' no group with one or two |ower alkyl
groups, phetioxiys)l ehvenoay kytougrsowptionapyy i dydsthoweed av kit qreodye; thnee R115
repres Bts a Q%Frogﬁn aton1g{ Iﬁwer al kyl group. R115 and R118 may
al t er n&Pi vel3FEN FRRBTY TodatHer £6™Fbrm a cycl oal kyl group, provided that
the 10 tot aj1-nunbehen{l cesvran zakory gfotpee portion CH(R115)(R115) in the
181) side chain %éRCHé 5) (R115, é of conpound (18) does not exceed 6.
The react i ontHé weehe é%éﬁ%ﬁﬁ’(@fo e’ compound (17) is carried out under
L he sane CO(rldilth9i)Oﬁ§eﬁ§1igrddpﬁ ;bp@@bh@mﬁb@memtaa@qgmmdme( @heiallgai f#)g shown

y Reaction Scheme 2, ,except for 15 using coppou 17), . usu I n_an
amount of atitheg8e 1Onkhe p&refsradhy ?Rﬁéiﬁuggg?%y,Séﬁﬁﬁﬁﬁ%@?&?agF%GﬁF%QJ 5
mol es pgr g Qfle?%ﬂ&j%‘%rﬂs@stihgeéﬁthﬂrbg&héﬂ&ngl RAEERRT Kok yAgf&Righa,

l_ aI

)1, RN1IR118 1, ---
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,



1 R112/1 en 20(19)(20) wherein R11l, and R112 are the sane as above; a
represents an integer fromO to 4; R13 represents any of the groups shown
by (1-1) to (1-37) as defined in General Formula (1), R117 represents a

| ower al koxycarbonyl group; and R118 reprgesents a carboxy group. 25Conpound
(20) is produced by the hydrol ysis of dgﬁ%ound -51- (19). The
hydr ol ysi s ,of i ried out in a suitable solvent or w thout
sol vent in( h%ggﬁgggﬁggg%%bagaﬁ I'd or basic conpound. 5Exanpl es of useful
sol vent s i falade matietyl bewepsal cohol s such as net hanol, ethanol,

i sopr opanol agg tert-butanol; ketones such as acetone and net hyl ethyl
ketone:; et her3t5ucH YHs 96PEPRY| et her, di oxane, tetrahydrofuran, nonogl yme
and di gl yme]-ab) phatryatagbdgsrsysh as acetic acid and folmc acid; esters
such 10 as nethyl acetate and ethyl acetate; hal ogenated hydrocarbons such
as chIdioféln§3%iQﬁﬂ(ﬂﬁ@#ﬁthane, di chl or oet hane and carbon tetrachl ori de;

di et hyl sul, { oxi I formam de, and hexanet hyl phosphortriam de;
and nixturéi %ﬁpgﬁ%%k%%?ie t@%LExanples of acids include mneral acids such
as 15 hydr 6th3DY iT taci/dpeniosd fag isetach tediitteydrybt beri araisd coahalimimgani ¢

aci ds such rJmn c I cetl I u IL£; aclds .
trifIuoroa%@%i%Pég%Hngﬁgg%@?éﬁﬁ%%e2§%$%%¥%ﬂ'c%&ggéﬁ%%ﬁgng§E§§§§%%nﬁsed
sinﬁly o;obn pipﬂﬁﬂdqﬂ%ont?ébhnn&kesypiidmgﬁﬁgpco?pmmmm%%ylbeﬁuge carbongtest
suc odi .ym. car bopat e, potassi um carhona sadi um rogencar bonat e
ond patasst S T Sae OB KOIRe: CATRAI T RE Ao fr S AeeL e aE S oci urm
hydr oxi de, gpaipssinsishyss ox decagdobp i MiowerhudkeXi giesupd;kabivee gagtibynet al
hydr oxi des_such as_ cal ¢ium h dr%x_de; and ot her |ike baS|c,conPounds. Such
.basi ¢ conPotREY RE§™ i f&”@dﬁy% ¥ingFPRY PREBShDF RS RPELonally The

hydr ol ysi ssumadtheadadyantaeeedstir&s aeaedssussatddedirrahodhe Ogtdabout
200C, preferably about O to about 150C, and usually finishes in about 10
M nutes t FABGERCIB R5URRLogen atoms and Lowegoapkert EPYPSF st diiided by

react ihgg nd (20) 30 with the conpound shown by General Fornula (21):
R1190H(21)” wherein R119 represents a | ower al kyl group.
Condi t i onsUst#8)| p¥éfecsedivrast erificati on reactions are applicable to

t he reacti@pfﬁ@t@g@grcgﬂgggggsgggQBSQS and (21). For exanple, the reaction

bet ween conmpounds (20) and -5 (21),,£an be carried out in the presence

of a mi nemilthathe puewi s twpdr BChI and R aciateandtsabfukiancatisdy or a

hal ogenat i - t hi onyl chloride, phosphorus oxychl ori de,
phosphoruéﬂ%%%%gngE%?ggmgﬁg'phosphorus trichloride. Conpound (21) is used
5 in a0l arge exces®aréliatlamt predapoethe(RCineThe okddts eyradiadirageous! y

proceeds usual a b t t.l f erabl t 0, about
- 100C, and%ﬁﬁlgp¥g g%ﬂﬁ?elégeiﬁoﬁgou(kﬁ§%§E§ %%?Qigwﬁgﬁgg¥aFE§%%Fﬁ%n(ghhene
10] 10 RINenR121 (R1")a'l N(R13) a' 11112. 11z1.12 (22)(23) wherein R n
al03, a' and Rl112 are the sane as above; Rl12 15 represents a | ower
al kyl thi o group; and =l represents a | ower al kyl sul fonyl group.
The reaction for produbing conmpound (23) from conpound (22) is carried out:
in a suitable solventl?ﬁRtﬁe presence of an oxidizing agent. 20Exanpl es of
useful solvents inggge wat er; ,aliphatic acids such as formc acid, acetic
acid and trifluoroeacetic acid;Gzlcohols such as net hanol and et hanol;
hal ogenat ed hydrocattbons such as chl orof orm and di chl or onet hane; and
m xtures of such solvents. 25Exanpl es of useful oxidizing agents include
peraci ds such as performc acid, peracetic acid, pertrifluoroacetic acid,
per oxybenzoi ¢ aci ds, m chl or oper oxybenzoi caci d ando-
car box¥y perdfy Behzdi Bwsic®fhydr ogenper oxi de; sodi um et aperi odate; di chr omat es
such as d& QEQE% acid, sodium 30 dichromate and potassium di chromate;
per manganat €s such as -53- pernangani ¢ acid, sodi um per manganate and
pot assi um(per aeplgamndt grobpasulssil ttsitedc hnashd gdebnydt rangevHtle.one or two

An oxi di zin ent is usuall sed.in an anount .of .at | east .about 2 noles
por ol e SPERBRERn Sa3ted 5L bR BRe B MBR s B o8 e e ey e o
compound &23hs and (1-3) 1dker r&agili aroliss usstaldnnlegr silest tiittcat wabiout - 10
to about 150C, preferably at about -10Q to about 100C, and usually finishes
in abdit ePeotabdiice HanBeeR . af@acePEn Schene 11] 10 (24) (26) wherein

R101 and R'2 are the sane as above; R122 represents a | ower al kyl group
havi ng one or nore hal ogen atons; R123 represents an



15 ami no-substituted | ower alkyl group optionally substituted on the am no
group with one or two |ower alkyl groups; and Rl23a represents an am no
group optionally substituted on the am no group with one or two | ower. alkyl

groups. The reaction betweeﬁocorrpound (24) and conpound (25)
is 20 carri gz out under the sane conditions as in the reaction between
conpounds Gg dred (4) shown by Reaction Schenme 3. Conpounds (7)

and (9) use terials can be easily produced, for exanple, by
t he pr ocess wﬁkghﬂ? (gr({%dn Schenme bel ow. 25[ Reaction Schene 12] 754- N

OH -124- K% (&8pyrlﬁ§2]7)c_(r2ﬁJ)p wherein X is the sane as above, and R124
represents a Iome aIk | group having one or nore hal ogen atons. 5The
reaction be(t%eén %%Wd%( ??}?)'and conmpound (28) is carried out under the
same cogdi t(ll@l’)lsaaﬁyl_»ﬂni eagblupn between conpounds (5) and (4) shown by
Reacti on Schene npound (8) as a starting material can be
produced, f@d) e%aﬁﬁF@Zl&Xﬂtgﬁéuﬁvocess shown by Reaction Schene 13 bel ow
10[ React i ony26h 0)(31) wherein R13, a', X and R13-2 are the
sanme as abgv% %%%é%%lagcﬁ n for producing conmpound (31) from conpound
(30) is car(|4|8édaouimddmlyelxgﬂfplm, wi t hout solvent or in a suitable sol vent
in the pres e s of useful solvents
i ncl ude matggg >§go%%%glgg§ lowe lkg} 9et fano i sopropanol ,

but anolg t €l0) 201bué1aradlkoagdlew43ylzelﬂeylglg5r©up, acet oni tr| | e; aliphatic.

aci ds such as formc id and ac c : a e I her,

t et r ahydr oﬁﬂaaﬁécg} %&g%be IrEHBG! yﬁa b g‘%ry:@eéf @ngtl Sﬂg?/d%ug%a zgéc}ns such
as benzenemalohaeaeomrthex yrenet i babogestairedyhyile acarhane suchwas

di chl or onet hane, di chl oeaet hagef chl qrof orm 25 and car bo% tetrachl ori de;
and m xt ur S§PSEIEHRAFS fefERtEd from the gropp educi ng agent

i ncl ude cat aLyylﬁamggrpg@@ats;on reduci ng agent s such as pal | adi um bl ack,

pal | adium -55- carbo plati num oxi de, plati and. Raney_ni keI
and t hed | j Ké-3) lower By ﬁrea@a%J@f}«?@&%@@%ﬁ%e@&agﬁln@%&%t
usual I'y usgglb(gelarla@ﬁgu%hdof about 0.1 to 40 wt% and preferably about 5

0.1 to about 20 wt % of conpound (30). The reaction
advant ageouéi'? pPFOEC K OBY - addi ng basi c. conpound(s) such as sodi um

hydroxi de to the feaﬂa&n ResYSt 6.9 dher C?%Sféﬁé}abfaepg.@@&fki&ﬂué s usually
carried out at about to 10 about 100 and preferably at about O to

about 60C, Cpmpfaum@fﬁr@ﬂgéﬁeaPﬁ‘%%?m%rJé'lWﬁntaPﬁoéﬁﬁe’ﬁ dople¥stre to about 20

atm ay p ﬁﬂfg’!%}?‘%@?ﬁ?gﬁ%f E% &?ﬁlﬁx%l&&;ﬁb@&lakgn@tm The reaction

usual I'y f| es | 12 hours Compounds (3),
(5) and (6)(4u§b@blaaofﬁnafﬂﬁphgnmé?rraimfr%l@alh—?ué’l@a%nw produced by, for

exanpl e, ction S h 14] RL12X (33) R125
&N) R112 (gg i 8 h‘%g%e g9mgglnw§£1§§g%%i@a‘rs§ ?Fﬁ%msama as above, and
R125 repr ebEm%MmL@x@pgeDMm GS)g*rpQAI]Iorlefjmst@@lby,RMB or an am no
group, bei the s €. 32)
and (33) ZP’ §$ Ofgpﬁﬁ?yﬁf]dgf%‘n S*S %en ond{slql %?Hégﬁl@ln&t rglggﬁ
bet weers COKfBOMﬂIlﬁ:d-&)—fandréﬂ)e@mW”(SbprEa@lldmm—Sebréﬁp Bomblarene,
Conmpound (4) sed as._a starti i s_easj.l duce for exanpl e,
by the protesSlshdwt B9 e &?’%Wq%i*ﬁ&é@ BéF ot g?mjorh Schene 15]
R101NH2 (%énf&ir@i&hﬁ%)

bis~ (3-fluorophenyl) - (S)-pyrrolidin-3-ylamine,

3-chloro-4-fluorophenyl) - (S) -pyrrolidin-3-ylthiazol-2-ylamine,

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

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

(

(

(

(

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

35 -ylamine,



-56- Rioi R 02NH (4) wherein R (I1r ,102 and X are the sanme as the
above. 5The reaction of conpound (35) with conpound (9) is carried under
the sane conditions as described in connection with the reaction of
conpound (6) with compound (7) shown in Reaction Schene 4.

Conpounds (2), (8), (13), (14), (16), (187 (19), (20), 10(23) and (26)

each of whosge 12 i hydr ogen. at om..ca roduced, repl.acing R112
Wth a hydrogertoey T By BRIy B8 Ao s Sl ERr R
material s i-eachroeactiWrophewpl ridshng-yhe(d)hysrebl ained-canpened as a
15 reacting the_ starting material under the atomin conpounds (3),  (24),
whi ch are USe€hasreyd Redramoghesthentds FANOEPRY R HGRay et T &P, ~rdod afen-
condi tions 3a.§, LRind he reactions shown by Reaction Schenes 2-11.

If an optica Ily active substance is used as a starting material (conmpounds
(5), (6%, ((8)y4i-dighloxadenyl2pyriqizeB-ahd($2Pyrrionidhe-3enctiiogs shown by

Reaction Scghe -11, i 20, -acti Of¥poun 8 (14),
(16), (18) ,C‘I}( %S??f)?z )f,lq’?%?ﬁ%‘lﬁ%“( Ay %%ﬁ%lgldé?loéugzg%%pﬁéenag’t iy%él%%rﬁ%’
conpound uri@echldeo-san voanghtnghs- (@&s filnotdwymedat-Bonl shE-dy rBéadin-on
Schemes 3-11. , It is also possible to produce conpound (1) of the
present i nvedtPBH'®Y using conpound (2), (8), (13), (14), (16), 25 (18),
(19), (20),(4(2B)or®r3-REhyppReiend (GRriherdmaciiians-¢f ) ReactdyeroScheies
2-11 as _a starting material in the reaction of Reaction Schene 1 w thout

i sol at]rQ1g PrYLEBEHEof t he obj ecti ve conpounds obtai ned according to such an
above reacblonsciem1cae-aer s phedy ansy AWk ad3tyom3d theansact i on

m xture by, for exanple, after cooling_ the reaction nmxture, performng an
i sol ati on préé@butIrdderoad-Flyaropbearl) RumeddAciar Ponlaebadlaérmekiystc., to
separate ap%#lg@_g%gti on product, and then subjecting the crude reaction
product to a " -57- standard purification procedure such as col um

chr omat ogr 4phyh lomcrdystlabrpplenion - (8tsethoxyethyl) ~ (S) i nedApdundt- of

Gener Fo 1) according to the present invention includes

ster egil%orrg??asyn%}l% optical isoners 5 thereof. Anong the starting
conpounds and(®bj Ectchgpreot+ Hiurropbapplimly o libénpdegeminalvencpaml-tdese

phar macout R8T e Cent Aar Rl - (et AR Bk TR s £

hydr ochl or ytamaimia), hydrobrom c acid, nitric acid, sulfuric acid, phosphoric
acid and other, inorgani ¢ aci.ds; t hansul f-oni.c.aci d al.ye ul foni c acid,
acetic aci & —%ﬂoﬁoé'%é"%iiﬁ?r?%}ﬁnéﬁr{g (gérp%%yr%é-ﬁgr%na%%%l,—rg—l}'r%gr— R?éci d, malic
aci d, doactperasiidiiard-gletn®r gani c acids, etc. 15Anong the starting

conpounds and ohj.ect, rrolidi ne conpound, of _th resent Jjnvention, those
havi ng an 3%7%f @J]gﬁ“&ﬁg%@?—é—r}g}u—p@)r?BgPJB‘gﬂéjtﬁnt—éBVgt&oo S}bﬁr}ﬁ:%s_é’\r{?@l’i}\?'t % rmon
phar naceut b&atd b jate ephabtB-pas(isq -6 orpsitd s - 3Exatml @shef- 35yt hmbas) ¢
conpounds i ncl ude sodi um hydroxi de, potassi um hydroxide, 20. cal.cium
hydr oxi de, sodi um ¢ bidr&t @?aﬁB%%%ﬁﬁr%r@HPBoﬁét NeLEd HRFAYLR o@énéé?b@%at e,

pot assi um fygr&egencar bonat e, .etc. I n addition, conpounds in the
formin which solvate (for exarrgl e, hydrate, ethanolate, etc.) was added to
e

the st ting conpouRddTRIRF obf eBRleEHD OUHIS hHL Ude ebPdner heh2srigact i on
fornul ae ape i uded Fgqaeach of the general formaul ae.

Pharmaceutical preparations containing the conpound of the_ present
invention as an act Pyawkrg edi éavenral edhapngdowry ertionally Such

phar maceut j ; rati r [ | af t of the
present i n%‘%%ﬁl%%%iggt gits}?génn arog %E%h%re%g%éu%?@g% %del%eag ?g%gwﬁ;&:}gg

t ypi cal | y lmmgaiaieed Cdislalénytlshandgorupesx oppiemt sl s uehsas thiéd erigh exeender s,

bi nder_gs, ttin ents,, disintegrants,..surfactant.s,, ,ubricants C.

The f&?)m 0 %ﬁ?c%‘agﬁg?ﬁa%%%rﬁ'cglucgr %?)ar?éatthlyt)iﬁcslgane%heylste St IeldpJf’?%yr%ecﬁ?&Pi’ous
forms accorghigi@piyothhe, pirpasea tafiof hiesamity18hidy ptead-lexgiphes, iswd-ude
tablets, pills, powders, soltgéi ons, -58- ) ,

suspensi or@%%@?o@,‘@?’?ﬂw}i Pcab%‘ﬁﬁ?%‘éﬁy_slﬁﬁb&i ReRRELYithigct Fons

(sol utions,e;8143PERSI 9BEhe Ry LN ANB-tBENYikdhthylthio, triflei@icthiabhel s,
any of various known carriers can be used, including, for exanple, |actose,
whi t e sugairicidergreshyhiioid, dehlgrendsyltoiea, bxeragnegihyddhéPum car bonat e,

kaol | Be  CEXRLAELAG ERId 058,20, AliltY, 8XE) R LS MRESE, et hanol,
propanol , Sinple syrup, dl ucose sol Utiors, "starch solutions, gel atin

sol utions, carboxynethyl cellul ose, shellac, nethylcellul ose, potassium
phosphat e, pol yvi nyl pyrroli done and 10 other binders; dry starch, sodium
al gi nate, agar powder, | am naran powder, sodi um hydrogencarbonate, cal cium
carbonate, fatty acid esters of pol yoxyethyl enesorbitan, sodium

| auryl sul fate, stearic acid nonoglycerides, starch, |actose and ot her

e -, o .y o o . a o o o, o N 1



used, including, for exanple, glucose, |actose, starch, cacao butter,
hydr ogenat ed vegetable oils, kaolin, talc and other excipients; gum arabic
powder, .tragacanth powder, gelatin, ethanol and other binders; |am naran,
agar and other 30 disintegrants; etc. -—22- To form suppositories,
any of various known carriers can be used, including, for exanple,

pol yet hyl endilgtgemiethydchbobud t@rloneeghet tlal @ohblss 25t EFgorpe HigHdL o/

al cohol's, gglatin. .seni i, gl weeri ) To,ferman injection, a
sol ution, egu?é%Eﬁf%ﬁiﬁb§égﬁﬂg%§%%%s%o%E#QEQQ%éﬁgﬁggﬁg'a%dgpreferably made

i sotoni ¢ t odhtiwnskopAryydthiar i Hus dkenanohddsbyt wisdd odi BuEhtsraart Wehio,

enpl oyed to_prepare the_solutiogn, enmulsion or.sus i.on. anpl es_of..such
diluents i neTCRICHRREREYLERHANOP TCT RN éﬁ@tBY§Bﬁ?§ﬁeﬁﬂ&yIsgﬁé%ﬁ?é%&}éleﬂ’yI
al cohol 5 pob yexyitaehbspstiess,yletdd.cohol, fatty acid esters of

pol yoxyet hyl ene sorbitan, etc. In this _case, the pharnaceut.i cal g;g@grat'on

may contain sodi umEERMBLREde 0yl bevee Ghkyly cHFRIPS noBRL DM §H to
prepare an |51 O & SO HiOM 2 BRYLATBY FANLRALALLYPERL1 IOt UDE | bZ&Adhed Cig
buffers, 10 anal gesic agents, etc., and further, if neCessary, coloring
agents, presBrylat pvesps f bptorsal kyweestbat hgitaibnwsthetanie Bpd/fomrot rkogen

nmedi ci nes. The propqriion, of co d of _ esent . i tion 1.in
6e pharnacéﬂ?? dl SPgéaﬁg i O |§lho?? |nﬂte% gggpg%h §££§§%§§?fab ybuty '
sel ect @d frigomtwilde teangbutyl, | seasusalily prefketybl e ishpenthe, neopentyl,
phar maceuti cal preparation.contain the, conpound of. the pr L v QN in
a proportidﬁgﬁ?gﬁ”to 70 W° cﬁy%he routengggggﬁsﬂ?%%Tation%%?g%ﬁé50£ggﬂﬁi’ :
phar maceut iwgglchpoepasshybn of chherpheser, | nvepbhanetisyInot | Ehudeshetdnyd,t he

20 preparatjon is_admnistered b royte suitable tq the for ft _
prepar at i or&Odﬁ’gﬁtE‘ME’ s agiu%ﬂﬂ%%% st §m8f“e?ﬁ¥fdi gégglg?roaﬁ@y&,héﬁ,z
condi ti ons.cHaGr uexaaphel, t abbep s2-tildhsorset iyl ons, 3sdspengireny.l, emulsiBens,
granul es and capsul es are adm nistered oral]ly. Injectiqgﬁlar ingraven%usly
admi ni §Per HARGPYroPY s 25 i ket SAICRLPFEPREY 4 nj ectT QQ%§H§9 si ons >Such
as gl ucose gal4hbeAsy1 AM NB-261 drs 02 -WdtdRIpRbpy e | i kebrefobergl y 5, 6-
adm ni stered intranuscul arly, intracutaneously, subcutaneously or

i ntraper i t shapphersl r dydifed - tShppOIATGSEY Lar 8 @dni ni st ered _
intrarectal ly. 30Thg.dosage-sf1d,ie RARLARCEHISAloREBRAL &Y | AbdtS tsiebabl y
sel ected according to the nethod of use, patient's age and sex, severity of
t he di seaseiithndnet trermamsndiatlicens, 2k iigcdsdsal pyr oF. boanehedout 100
g/ kg bedy weight / - tQ1PR SmM kg Body ueight/day, in
singleggr §§§ﬁggiagﬁﬁﬁ%§§%}%5$%§§ H%?%i%%%ddoégge varies depend?%% on

vari ous cordtiomspnsycta asefbosyal ¢groxtyhan-pherakvy el sRPRoRHy BEowiffv ci ent

or a dosage | arger than.tl ve_ [ ar y he ?ﬂ#f - t he
invention]l§?ﬁ898§¥7gﬁ?aingggﬁbdﬂ%gq%&ogﬁé grgée (#ﬁgeﬁ%ggéﬁﬁgggéﬁ ef f ect
of inhibitinegpertplake of-herglotwo,ismhexlylesyki Bdsetdfylpenbahones (i.e.,

serotoni n, norepi nephrine 0 1 ne). .The ryolidi t

pr esent in&éﬁﬁﬁﬁﬂr%ég#ﬁﬁxﬁé gFgﬁﬁ#??éﬁﬁﬁgﬁxggy8%8%¥0Wéﬁﬁﬂ% v?ﬁ%%%#@%ﬁ%é%a'
acti \éi 2y L géga@or&@tmgy,hesetombtmmmﬁmpesmgmmnmropmmmq,ha\ﬁ ng
upt ake inhibitory activit 0, nppoamni n in vitro, qr_.ex.vivo_experijrents.
Iﬁ t he nicFBéPéP%@@?qét3dé{EfFE9£kHQQﬂe$§Pﬁ¥’c%h%dﬁ%ﬁu6%lPﬁ%eE? ent>
invention ahser&xRbgd:As 9, 8RE1EEBMdpropbioNger 4 effadichlbesbitwtgasi-ng one
of these three nonoamnes in the rat brain 15 than kno conpounds. havi ng
upt ake i nhifBREBPYUERRY viPTFDL B RHUARCHYs . S TRBIPYR TGS Mépjé‘g‘)%’@ﬁn%’"of t he
present inyeptiof.yas M deb-gpPeedddnBhabxyhel NEd calt dri-aal ierie ey, known
anti depr essants. fﬁThe pyrrolidine coffppound of the present invention

exhi bidG& sefficient therapeutic effects even after short-term

adm ni stration. Th i oH PM%gr f p i i on has

excel | ent bioavail§§$¥é{§% éﬁ Pﬁﬁégggta Ié%?%gg %néf? |lﬁn?¥§gE25 activity
in the |ivelkokytdtmryildgretipeciisredndths akkyxy afcd.etVhes pyretotdighteor
conmpound of th esent _invention exhibits strong activity in a nouse
forced-smﬁ%ﬁ?%ghgiéﬁﬁt3#k°§%§%%ﬁ§Poﬁqus?? W@ﬁQﬁékqgr ggﬁiTor screeni ng for
ant i depr essgnbdgycaRnRYl, I a-bgbpeceerpernd, of séhipuxgsanbohylveni- on al so
exhibits 30 strong activity in the rat forced-swnmng test, which is used
for s@eenbugotyraierivde pi eQREHRYCIFRENBY r r BT i CXSRBERATY lof S€RE present .
invention also exhibits strong activity in the reserpine-induced

hypot hermi a model, which is used for screening for antidepressants 35The
pyrrolidine conpound of the present invention also -61- exhibits strong
activity in the nouse marbl e-buryi ng behavior test, and a conditioned fear
stress nodel, which are a anxiety-or stress-rel ated di sease nodels. The
pyrrolidine conpound of the present invention has 5 an effect of inhibiting

a1 o . e



depressions (e.g., major depression, bipolar 1 disorder, bipolar 2

di sorder, m xed epi sode, dysthym c disorders, rapid cycler, atypical
depression, seasonal affective disorders, postpartum depression, m nor
depression, recurrent brief depressive djisorder, 15 intractable
depressi on/ chroni c depression, double dé% essi on, al cohol -i nduced nood

di sorders, m xed anéiet &_degﬁegsive | sorders, depnessio slggﬁucgd by
vari ous phySitOEYCaregrier & SabhY A ERORY s YT EEASE: Ry Rt i Roi df's m

hyper par at hux9h dik§ ok SYSEF10Me s cREE B s rdbs ¢BS S-rRtBRopehedl @ndarBsh@l i on
syndronme, 20 Parkinson's disease, Alzheinmer's disease, intracerebral

bl eedi ng, @&t&betes, chronic fatigue syndrome and cancers; depression of the
mi ddl e- aged, seni | %bﬂﬁﬁg@%p%w@%péfﬁﬂ QR RbsChhbtien andiadel gscents,
depressi on i nduced by dicines such as interferons), depression induced by
adj ust nént bdieschddr Cr-amtkel yoiavgpsec edudly 25 medpist neyldi Sobgepylanxi ety

i nduced by .var.iqus, physi di S _ op Y (N oF brain
“infection, n 5?5%%Tq¥§#ﬁ$§7,k§§§ |gVaé§5P£$9§P§t%%Ea%ggyfbéiggggy%krest,
abnor mal casdpantyhytihedpenend p cn+ieexydi, s dsdeexylad Bemat hhypertfywinceto,
cachexi a exopht hal 'caé br%?thin gioble asthnak qpr ni_c gbst&Hptive 30
pul monary di sease) JPX2HRAET &t ZEHCAnT SIRPYd IoPHRT sThFaiSs & 8hgAiont or

agor aphobi arasegéal cphehikanoandysippkachhabi siny 1 postét AlmadriopishyEs s
syndrone, acute stress syndrome, avoi dant @erson Igg% dizorgers, qody
dysnorphi cPufEsY He, 1 EYdusPeF ERMAYAY i 5ﬁ,tégfﬁikf SOYder §S¥yIgyL, ®te.
anor exi a nervosa ampgaRylédnGF NeL¥OSA) kyFu1FREFL tyrogheTnealddependenei es
(e.g., to alcohol, cocaine, heroin, -62- phenobarbital, nicotine, and

benzodi azeprne53nchedishera HoddSEAEONYE (FHAURE, PAFH 2 SSIHSLSUMIINEner' s

di sease, oggﬁ?§gufEéa%qu55b¥@p§ﬁ§ayfg§%g; £§gﬂﬁﬁ%§l§g[§§ﬁ§a' Menory di sorders

(e.g., denentia, ammestic disorder, age-related cognitive decline 5
(ARCD)), Pankyhsohfeni-séaseutylsplionghenterwatyeaubiomakkiseson' s di sease,

neur ol gpt | L niced _Barki Naak oy $ ”fié%g%ft handkye, dyskinesi a)
endocrﬁ%e %ng? é%% efg.,gﬁg%%gggbﬁagtynae"a ? vascdﬁéryspasn1(in

parti cul ar peppentrel Hildoatydi roctheatydspligsybmisehernsl sek & 3-cer ebel | ar
ataxia, 10 [.n i ragt. di sorders (including change in novenent
and secret?%ﬁ??ié%iﬁ%iggégg§%%?g%%hof schi zophreni a, prenenstrual syndrone,
fibronyal gi a syndr Breppls ess phagoxy i grEnes, ofblomtltly subphitores] with

trichotillomanj a,, .kl ept opani a,_.nal e i C ent i defici _
hyper act i VP??I o st(ﬂr(?eef %‘ﬁggﬁ) ne trO(I)nr?i 8:1%}9%;?}1&%91% nﬁ%éeﬁ%ﬁ‘gﬂrﬁ ?,Bél;é#rydnizc
fati gus calaptaptsncdveep-apnesodyndkyed-afididreatianbey ( r2tctledoploenoxy,

angi opat hy) . ST FOR, CARRYI NG OUT THE . | NVENTI ON _

Pr eparat i o%‘%‘?ﬁﬂpg{erﬁé?’ er éﬁ@ﬁ%é?ggﬁfl%if’ HE‘E‘&FSF&S%EG%’&Y 20 PHEPRRSISY cal
Test Exgﬁp?@]@;;@ﬁ@}@fﬁ@, nzdi&mimnbayepa¢mddprmeﬁw?ypl e—ﬂcidophenaxy, 2,Bhe
conpound of  the present inyentjon (100 , 40 g_of  Avi ce trade nme,
nanufactur@ﬁf%ﬁpggﬁﬂﬁnoﬁﬁse?'%ﬁ#ﬁﬂP&FPBﬂ%&”@O &'érdﬁﬁi#@ﬁ9ﬂd§??x¥n&ﬂ%'g of
magnesi um §i ERIGHSHHERIR v Z%dﬁl@@@d?héﬁomd 2t, Beaishibyegiresoke, thl-eting
using a punch of 10.0 mmin dianeter for sugar-coating tablets. The

t hus- dbt ai Aeeh}UARREEORYr 3 cOoRIEPLOEPREC ORI @véaa%?*hgola?j%%?méxnp?rri%ﬂ ng 10
g of TG-5 SIMBBoxFNi B- Et b Eabhdedxy, LBA4, 5-hyere i vRb ,
.nethylcell%%%se , 3 gog?'pgrgé?ﬁfﬁgne dﬁacolxgéoo, 20 g of cas or?ﬁg oi |
and a sui t abt eSdnvdAuospreeteibl 2/ Ar 6dbEl Hy oioPhEReRY e tidboEs—fravi ng t he

Shore. IRRIRASE, M PR RIALR b, i spiorhency,

pyrrolidinetd-carboxylic acid tert-butyl ester 35Sodi um hydride (0.19 g,

60%in oil) was added to 10_m., -63-, of di I f ox| pNBC» and
sti rrgscﬁ) at 60C forﬁl}(‘ﬁ'{g](fieosuro.f %%réggulec%t ryéirg(.g%ygglgogl S lhgfwﬁ

(3, 4- di chl srapfemkbiky( §rbhponorireny fasi akosgsmaddeyd 1o & ke raighturce and
stirred at 60C for one hour. A DMSO solution containi.n

2.0 of
3- (t ol ueneRPZRRGNF DAY FFPYR iH ﬁP-E%Pf%ﬁ&ﬁXVC2égpﬁn¥%§%h95ﬁty%”estew
was graduaﬁﬂéﬁi?g%ﬂéxyo ghﬁhéﬂyﬂﬁ%bﬁoﬁ?ﬂ SlinergdbatoRPC 5-9heh91poM B oxE Ny

acetate was added to the Teaction solution. The soluti on was then washed

wi t h wat er6-gimhwlhesglover hdgdsethy Sl frireey1FhBoswl vemetigs -3t still ed of f
under s.educed pr , the residue was 10 purified by silica ge

colu %ﬂwéﬁ%ﬁi%ﬁ%%ﬁ%§(ngﬁgkane . ethyl acetate = 20 : 1). The el uent
solvent was distilled off under reduced pressure to thereby obtain 0.29 ¢
of oily brown 3-[(3, 4-

di chl oropheny1) - (4-fl uor ophenyl ) am no] pyrrol i di ne-1-carboxylic acid
tert-butyl ester. 15 1H NMR(CDC13) (5 ppm
1.43(9H,9%),1.74-1.92(1H, m, 2. 04-2. 22(1H ), 3. 10- 3. 35(3H, m),

~ o~ A ~ S A1



Qly brown substance -65- 1H NVR(CDC1l3) 6ppm

1.56-1.78(2H m, 2.22-2.39(1H nm, 2. 41-2.58(1H m, 2. 70-

2.84(2H m,3.63(2H,%$),4.01(1H, %), 6.57(2H,d, J=8. 5Hz), 6. 64- 6. 73(1H m,
7.11-7.19(2H, ), 7.21-7.36(5H, m. 5 Referdnce Exanple 5 Synthesis of
((S)-1-benzyl pyrrolidin-3-yl1)-(3-fluorophenyl) - (4-

trifluoromet hyl pherf#gramiiase of pltnishdsokst A kvk armoung dgoedudegplgnylediyi.

benzyl pyrrolidin-3; 3: I 1 f

4-br omobendBEHE GBEr e 26 s Tokt R O BFRATD. 4 e oo

pal | adi um agesat groQpl ﬁn@h)asamxénay?.ﬁ g—;ﬁ‘fersmﬂyﬂlm Eepluehrmidwlde 3(-2 9 rrrml )
was heated under refl ux er nitroge t no r .3 h

reaction sGNPAVYSRTRRYL flg'fg?eéﬁ’ 5°P¥£m %R%Wﬁﬁﬁfgfha t%?eny ?’ i;

acet atesa“;{m\é@a beWey e, addestnlAnbayl he fidtdHyate-pReseharade b nelsol ution
into layer or an| c l'ayer was washed with water and dried over

magnesi um s:lmeahyl heheay Ry lwastai still ed of f under reduced pressure,
and the residue V"asﬂ)&%ﬁdlf 'segfbéf%%c! '1%%9%1&91 B 9nBh 0gE apfhdankhexane

ethyl acetate = The el uent vent was 20 distilled off
under r educgadupsewharelmdtha@rlétw obiethn i @8S§r@¥91@¢ |§E dtemchedsCi-s

((S)-1-benz rrolidin-3- heny. -

trifl uoron@%/lllfg'%ip ﬁﬁ}]?) a%ﬁa%%]gsl%&w&g@%) @G%agéethyl 1-cyanosthyl, 3

1. 82- 2101( Byanrppop¥i 2. Mgaﬂommglﬁu,m T8 f@fEhy). -2~ cyanoethyl 5-

253.45(1H,d, J=12.9 1H,d, J 6(3H, m,

6. 88- 6. 96( SARPPER! ?ig aéﬁhﬁi‘ e‘iy oéségi"%&m 653 i gs?s of

3(5) - (3- chlQupoprbbyof 0@&"t€nyl am no) pyrrol i di'ne-1- carboxylic acid

tert-butyl ester 30To a_50 t ol uine sol uti on coiﬁlal nggt%“%

3('S) - ani nopyrrol i difff&p- @ﬁrﬁgx %acm&é’ d9terRe sy Est ér 5T e% Eth 7

? of 4- b:’?%ﬁezbghtﬁé]?léwéiflf la%n@me@zaﬁt% (CA7 theDt i aves ke a&ﬂdﬁﬂlﬁczu@e 01;1 Bl NAP

2.7 mmol ), 0.30 o] al |l adi um acetate (1. an sodi

Lot { - it O tHA=E By HBFSUPBETFAGRAT 1 B S EAEF s: Fef P o

ni trogen atogDEEQﬁéﬁed @6; F195185hOMS orahdet et £61d edrig) baem dengrer,at ure.

Wat er was added to the reaction solution, and extractiqn wth ewjun(%cetate
er

was per f or Hed. OAf bel thiaaaiylevarnebiimhdsul Pat & Kl aZsHednt AaPF

reduced pressHr [ — PAL idd %d EM Sidi ) ge! eplumMp-
chr omat ogrg)%hg ?th %%%jh}gls %gt%ﬁy §a(l::)et ate = H %é(f e éld?\fe%, was o
u

di still ed (5f—1) thhdeelykdutedbptBds(?e cradd) tthéa? & Ra®epE¥ty s alah 2&d
from d th%gghzi o Al gﬁrh%Q 10*?5 ai gy %—K@hga%l%f?' 2 NOMHRENy1-5-

3(9S) - ( I"Oor ©- tor ophenyt am no) pyrro I di ne- car boxyl i c acid
tert- butyI thsbeolylD et MVR( CDCL3) op

3113 30 H my, 9%{%9@%53#6&@8% AT o5 R

6. 38- 6. 47( b} it 6t &D(itrddneJob. Oz 1dwarobikyl 67:80:0s7 0B HIMNO DEOUP

Ref er ence Exanpl e 7 nt.hesi s_of

3(S) - (3- chFBFoude ¢ %ﬂ‘é'ﬁrygﬁﬁ?%%)w eoP EF%ealffylcé“roﬂ-Si%%ﬁ 12 g gtgaieht
tert-b2gyl oesbesinched Cig alTEpl agﬁﬁl]_dﬂandf wh$d|nra)@yIopalloobd)ﬂ.yss)lhﬁtu(bnted
containing 15.0 g of 3( 4) rroI| |ne- - car. I C ac jtert - S%}X 20
ester (80. Bnnﬂ%l"}mjal?fd TR ﬁl ecrﬂr ?Wb- - 5888 zené %8 mol )
were addedglogds g Qjcmca@afmﬁaheﬁm de- (aﬁlﬂoémqu), 19aambemﬁy1e,t 1Byl ene
glycol (1071 nmol) and 34.2 of potassi,um $hos ph .agl 1 ﬁ@}r{r‘r@ and heat ed

under refl a&lﬁ@i@lﬁpﬁéﬂ-rm%&@@@ﬁb@%%sﬁhé?‘én% gk h criton
sol ution wagn& f—dZ-tainn%%'Ehﬁis tf—-‘ﬂ&h@ﬂ“Beaﬁ:{Kbﬂﬂdﬁﬁr efle By GniGRet By1 The

subst ance renal ed Inthe fiTter was washed with ethyl acetate and the
filtradke wasechnbaminestéylunderrndasddoprerskr S HEgRrRBY L iNPRrRRY L/

washi ngs, wa [ c jomatogr aphy
(n- hexane gn%?%hfarél?}é%bq#gl %ﬁé}%j laﬁcﬁ#ngéoﬁ/yeint %m—ggx ?glltnglﬁalshe%g%f' f 30 under
r educed pr&ﬁs@ttlwlaﬂmdndd‘thyﬂesidiuaamopgd:mymcamqpyéd Brom di ethyl ether to

t hereby obtain 15 9 owder S)-(3- _
chl or o- 4- fﬁ%?%]ead% rﬁBY?)yrc? ﬁod)rﬁéyig%%\?(%% Wil 35id tertbutyl ester.

" H R R(CDGY, 5@&6 laminopropyl, N—ethyl N—propylarnlno)methyl
351. 47(9H $) ply I—|p p% 10 1H m,2.10-2.28(11-1,m, -67-
3. 11- RBO(2H( Nym@tfad— rﬁance)rr@‘ﬁhz ?9%*‘2% n, 3.85- 4.03(1H ),

6.38-6.47(1H m, 6. 60(1H dd J=6.0Hz, J=2. 9Hz), 6.90-- 7. 00(1H, m . Reference
Exanple 8 5 Synthesis of 3(S)-(3-cyanopheny|anino)pyrrolidine-I-carboxyIic
acid tert-butyl ester To a toluene solution (7 m) containing
2.82 g of 3(S)- ami nopyrrolidine-I-carboxylic acid tert-butyl ester (15
mmol ) and 1.82 g of 3-bronobenzonitrile (10 nmol) were added 68.5 ng of 10
BINAP (0.11 nmol ), 22.5 ng of palladiumacetate (0.1 mvol) and 3.91 g of



pressure, and the residue was purified by silica gel columm chromatography
(n-hexane : ethyl acetate = 10 : 13 : 1). The purified product was
concentrated to dryness under reduced 5 pressure to thereby obtain 0.28 g
of light yellow anorphous solid

3(S)-(3-chl oro-4-net hoxyphenyl am no) pyr‘r?oﬁ'i di ne-I-carboxylic acid
tert-butyl ester. 1H NMR(CDCL3) 68 , nelud

1. 47(9H, $), 1. 80- 1. $6pTH-55 O P@’-ré.gg%lm%)l,oﬁ?’ioajé‘.%%’( PECHyS 1nc-uae

103. 38- 3. 7§9§%mdir%/l8%(1§5'x§)gr&ﬁwﬁe?@iﬂ"ﬂik@ alBody (ddledd; d52a8Hz,
J=8.8Hz), ©:67(1H d, J=2.8Hz)," 6. lg(lH, d, J=8. 8Hz). Reference Exanple 10
Synt hesi s etr3l@)t (& fwehokgpHary BakPHD)FaURe] BEFRe2d - Carbégy| PE 3T d
tert-butyl  es . a of,_et,hanol_s tal_

3(S)-(3- Ch?%}’%‘%}ﬁ% olxi/n%g}énysf 'an21 o(l)ipf/r%o’l ?Jcﬁj gﬁ?%ﬁ%@ﬁﬁ?aﬁ%?@ﬂ wf
tert-buyl [e3ter2werer ddiipdreo:ddnyll]) ethexys N-dddiundtwydroRi-de sol ution and

0.1 g of 10% pal | adi um.carbon. Catalytig¢ reductian n t yoom
t enper at ur ePEHEC q%ﬂ?’?ﬁ@ﬁ@ﬂ’eggdﬁ 20£('orodti %a:)?y]ﬁresysu?lé/g%#ﬁgxf’ea%ti on
sol ution wag1fjl2ered Bs)porislidiayandesoiceyt, r atedlynder, nedBeed pressure.
Water was added to the residue, and extracti Qn i th di chl or,omet hane was
per f or med. ) FWEr@l¥GFiast | Ragythied lovaft %Wéls“l G Ut f4te °farid concentrat ed
to dryness)#ﬂpﬂﬁ& ﬁt#ﬁq@etmgs,sw@le&gylhﬁrp(qy,okgpa! 6r 325 g of yellow 25
anor phoussol 1 d3(S) - (4- met hoXxyphenyl am no) pyrrol i di ne-1- carboxylic acid
tert-bift yl pesTeFYAIMYINRROPEHCIBC6 ppm

1.46(9H, $), 1. 79- 1. 88{ A3 1M 2. L0z Zo28AHPhuds 1A e( &b Mycloalkyl
3.30-3.52(3H,rr), 3.60-3. 75(4H, %C 3.8 -4900%%4, m, 6. 50- grOBg 58( 21¥i , M,

6. 72- 6. 80( @Fhwys, Refchr eacey®amnebylllcyclobutyl, cyclopentyl, cyclohexyl, -
Synt hesi so - [ hi.s- (3: he )am no] pyrrolidine-1- carboxylic acid
tert-butylégéfge?e[&ﬁ’ éyéi%&q’ %%Eé 10 M of toluene solution containing
1.0 g of 35 3(9S)- aRkagphesr offi dyekeal-kydichokghyt Gsivgst énelidg yl ester (5.3

-69- | 3 - - |- - . 32
of trilh el ETEaT R R, LR 1hEPEHD e B gL T 15 o1 SR
pal | adi um aget@tley(10 gtbupnosiclarts kyslgprobpgbehnnnnyér t bucbuwiey {cagbanyl ) .

The m xture s heated under reflux under ni for 8
hours. Aft%Yé,f?ﬁﬁrﬁ%c%b?%@m tcé(ﬁpgﬁgi(ﬁirj%a}rb\%é] &f %@2&&3&5%9?%@? Feact i on
sol ution, epelexdtyachirbonyit ketethyl acetate was conducted. After drying
over sodium sul fate an con%egtrati n _under reduceg RLessul e tt %% resi due
“was then purified BPHAS T get" ol XN DI SoRY S (RE T F HeXane : et hyl
acet at® = Yrandhed T ol gdo@sdusichnas meirtoent,r atadxyo wipmepssyunder
reduced pressure to thereb obt,alg 1.56 gclof gl gg el | ow. 3%8%2[b|_s-(3-

f I uor ophenyFIRIFAREYpy PFoFF dithe L BORUF 5%y IS¢ LaBFEOFBr tSHUTYFOBYt &Y

1H NVR( tyﬁpﬁﬁ isopentyloxy, neopentyloxy, n-hexyloxy, isohexyloxy,

0 151.43(9H,%), 1. 78- {.95 I_‘)LH, r% , 2.y02- 2.26(1H m, 3.12-3.39(3H m,

3. 65- 3. 83(3 e vArssry s 11849, 6. 61(2H, dt , J=2. | Hz, J=11. OHz) ,

6.61-6.68(2H M, 6Gg /ARt 0d=Boil#Z)a1 k(14814 %ﬂ&%ﬁ hel Reé efonrGehExaapl e 12
Synt hesi sof 3(S) -[ (3, 4-di chl orophenyl) -t hi azol e-2-yl ami no] 20

pyr r ol2i5di nexandwmch ExysldlkyaEhdot erqQursLByrheds gpethylthio, ethygtQipsonm of

t ol uene saol uti nt aj, Qi ; frutyithio, isobutylthio, tert-
3(5)-(3,4-#@@%#%%%%%%&%%&8??0& dlf e- 1-lgar:tL)%c>)<yllli¥: a(::Lic_)d t%?tbutyl ester
(60. 4 nmolYutgyithi®, 0sgeoputlhdmet hipendl . thd e, Sisepentywdie, added 1.86 g of

tri-tert-butyl pho Lne 't f.l uaro (6. 4_ i ! of

(i s(di be rfl}%/%%e Hggglé?bn%?%%%ﬁhggr u%g{’gé%él Emmill(ol') Agaﬁ‘%g?@%e%@?h%ai SR
tert-butoxide (120Examiles thepmintlureowas bde@tedllydenbseftiubedundetha

it t here f 9 h .. Th ti | ut i d.t

Ferpert und Ghe FPEePE: (G SCITEe. TR RBCSUHLd LD ERE P at e, and

extract i one}s Mittihgebhyha B he o8 Sasd Ndetred] kéky esralipsi igcbyds sodi um
sul fate and concentration under reduced pressure,%t ge resi due was then

purified. B3hesiyl gxoyep el ianaldhr sHas by aisey OBRnth YSL EERY I WECRtA e = 4
1). The jpur er%dmgﬁggﬁtsé&%%teanﬁf&ﬁ rated rbOpdEyness: ivnder Rerhed

pressure to thereby obtain 7.94 g of yellow 35 powdery

3(9S) - [ (3, 4atdinzhlaodopheaydt tdi hzrehckeq|CGird ALY rasiougBnesuch 2@ phenyl,

1- car hoxyljic idtert-butyl ter, NVR( _

133098 )2 TRtz TS et iy 1ot BB 2

3.73-3.87(1H, M, 4.97-5.09(1H, m, 6. 53(1H, d, J=3. 5Hz) ,

57.14(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 hesi sof 3(S)-[ (3-chl oro-4-fl uorophenyl) pyri di n- 3-

yl am no] pyrrolidine-I-carboxylic acid tert-butyl ester 10To a 10 m of

o o - .



Ref erence Exanpl e 14 Synt hesi sof 3(S)-[(3-chl oro-4-fluorophenyl)cycl ohexyl
am no] pyrrolidine-l-carboxylic acid tert-butyl ester 35A 3 ml of acetic
acid solution containing 0.60 g of -71-

3(S)-[(3-chl oro-4-fl uorophenyl ) ani no] pyrt2$+ di ne- 1- car boxyl i c acid
“tert-butyl ester (1.9 mol) and 0.56 g of cyclohexanone (5.7 mmol ) was
stirred at etimn@qm@’ﬂat aretMPhﬂng’ﬁTz ATethowyOReRytr e 4ASCRERRRKYPPSEY & of

sodiumtri X h ri foll i room

t enper at ur ?’ﬁd}&%{ 'dL gc‘h AT aﬁlrel?%las[1 %ﬁ%%oggpﬁ%hﬂeggtﬁn

sol uti on, t@ﬁnéiﬂﬂﬁiylpﬁényml us ;@mmOwgpheniyw t2h Awalime thodypinerue GuS—

sat ur at ed sodi um hydrogenca bonat e oI ut 1 §d tg)en dﬁlle >é%§{en gn55| um

sul fate. THERARAEYPRREY i 197986t %@? r gdde ressure s and thé 10

residuesg M%Mdlzij—%dfﬁl}ﬁo%ﬂ)h&%dgeM—%thﬁ@ﬁ:ﬁéﬂﬂﬁaQQ@Famﬁyuéf@ﬂﬂW 2, éthyl
: : il

acetate = he solvent was di st ed off gmthe$ fi e% pr oduct
under redud@dflmfmbﬁeﬁe 3 el ueseRhANYL 2 4 /g 6 THPPHORBFRY Les?s

3-[(S 3- 1 I I
cel i e s, B bprbiE P IAMGARIERILS L aidIebRrhye) | g aerdrdtichoRyl |

ppm
0.81-1. 32(631319dﬂzh44>(c915h$1)1y314 63)42d@0(1$9ir®@h921ﬁ9 2,93¢ifhhgrophenyl, 3,4-

2.98-3.10 2
3. 85-4. 07%1414310%@8?“5/% g%l’;%%rgrﬁ(:%lgg é‘%@éence %é’%%%’e %P(Si;’nnlem s of
3(9)-[ (14- caﬂltwm@henyl) t o dniaprenglf | doiogdmeyly)l, 2-bromophenyl, 4-

am no] pyrrolidin oxy acid, ter l._est TOo an

et hanol = solRAGGH %88%’& 3{%9‘511&71 oFoBPe ?R’gj b%j’(%G #2h#iuorophenyl, 2

chl or o- 4- f |4, By ; (%@ilhm@p@@hpmny‘ﬂ-pdﬂﬂmtlopa&nm)} pY+taddiptiangl, 258~
L o POl B Lot el TP g RS0, Sl of 2 SN
sodi um hydr utfo 'S erature for
hours. Di cmﬁr&lr][%trhgﬂgn?pd @&etl C aci d were added to the reaction solution
to make the reaction solution aci d|c After washin ?X ter t ree times
and wi A an aqueouEBMRISBUPAt ed K dITHFREIFY kd‘é‘%%c?r‘?; ECEEPTYT o once,

the sol venty d'céhuahﬁda@fcfn ltmleeheﬁe ﬂ@res_ﬁgr éné cof herebyrebbatomsl. 50
g of white powdery 3(S)-[(4-carboxyphen 3-chl or o- 4-

f 1 uor ophenydsladited] pyerotheli FrEIP- @8?15657'( JrIPQ: OachthQQ?nblR%bfgeé’sla@P sulfur

1H NVR( DVB 1 1, ridinyl, morphollno,

351. 33( 9H, %%?‘9% PV BEo iy BaPS 3 R Y 585 3 S 3k

3. 61( 1H dd tm@mmpha}-inosﬂzqmopcipegamwmhwpleesazde%b( 2lim1daﬁflldmyl
Z1o-7, {% Y. 786281 ihind2; Hddhbioak aifRef er ence
Exarrpl "ﬁtjzﬁéé%g}’%’( 51)85( (z)(rigﬁ%f f 1l uor ophehg% -(4- 5 s

met hanesul flcuqdhplaenyic)ianyhca]qwpn/@rhlzdl:q@lmylear boxylic acid tertbutyl ester
To a dichl oronet ha sol ut| n

3(S)-[(3-chloro-4- f rpopﬁenylﬁgP %r?gehgﬁggt %jnqﬁtgrgﬁyc ic groups

am no] pyr r glubditiented awbiox ydnec tactblreermemmmysl seseeted 1f@mnth|8) gIouURvas
added 0. 54 g of, metachLor oper ox Zoi ¢ e { | owed by
stirring att®EiFEIRg RbUPES gfﬁél\ére 8‘?’?%naalg<dﬂ %J?'Sépwas (%/\V/ga g%anf) wat er and
dried gyer gragpesi phesyl fiatwer. aahdlt@moxmd,vehtanyﬂasgmlgm |dped cobl lyinder

reduced pressure. Subsequent e resid urified LLi

col um 15 ENPSHAED ?%p‘?ﬁllt( h’é‘?ﬁﬁg TiRg Hh aeg?af')% ‘L‘h%e = “%A\P% %&%,-ﬁded
sol vent m%Mﬁ:hé'&Qo@fcd‘rfsQ@thh? ﬂmaflcﬁjénpéﬁdmstammd]mwexedmkeﬂypressure
to thereby obtain 0742 g of _oil i ght yellow 3(S)-[(3-

chl or o- 4-  la¥erphenyd ) RYZ-det Héﬁé@ﬁf f onyl phenyl ) ani no] pYrrol i di ne
1-carboxylic acid tl%rctlu'eet Mhe%&fe—n%gtlbhm&@@@bl5cp@ﬂ®uﬁs 43(9H, $),
1.80-1.91(1H m), 2. 11-2.29(1H m, 3.01(3H. $), 3.16- 3.40(3H m,

3. 70- 3386( Bubefitutead-wig (one, &P, CBreR (g rs=gebegyed from the’ group

7. 03( 1H, ddd, J 0 ) |
7 a7 51( Hrm e el S AN A Sr PR, G S ARy
3(5)-[(3- C@tﬁte@gﬂtfbndmmhﬂem)iz_(s&b}mm@ygmdups,z _phenyl alkyl groups

%l( )S?m[ ?g] Egvétrﬁglﬁbg: ﬁ%pr box C aCIéjﬁterratlgRHt éﬂ: ffér%hed Ci-¢ alkyl

fluor Ophemglrbw ne}]x@fyﬂ C&ﬂdﬂp@eoﬂatﬁ@ﬁ@mwlsmsaﬁztdté@rdn Hiltey bhesyBrrid® (500
1.06 miol ), zinc cyanide (250

ny, ,

t et r akB8( t mishe ape phosPHiafe EEPRER %ﬁllre(clt?ﬁ I%omotli%ggm FOREHEE % Sdnded
in 8 M of dimethylformam de (DVF), followed by stirring under a nitrogen
at nosphere at 110C for 9 hours. After cooling to roomtenperature, ethyl
acetate and water were added 35 to the reaction solution to separate the
solution into layers. -73- The organic |layer was washed with water and
dried over magnesium sul fate. The solvent was distilled off under reduced
pressure, and the resi due was pur| f| ed by 5| l'ica gel coI um chromat ography

o o o .. —— - o =



J=8.8Hz), 7.06-7.14(3H, m,7.20-7. 28( 2H, m , 7.41-7. 50(3H, M, 8.37-8.41(1H,
M. Reference Exanple 19 5

Synt hesi sof 3(S)- [ (3-chl oro-4-fl uorophenyl) - (4-thi ophene- 3-

yl phenyl ) am no] pyrrol i di ne- 1- carboxylic Z’IFI d tert-butyl ester

Using 3(9S)- [(4 br oMbpheny1l) - ( 3- chl or o- 4-

f1 uor opheny| o] lid rho t step nd

3-t hi ophené or?gga%:?%ﬁg% BF%ﬁﬁ%lﬁqad}r}oé I?‘%ﬁorocd e%%%ﬂjggoug nd

t hi ophene- pyliphenytgurs; no] pyrrol i di ne-1-car boxyl ic acid tertbutyl ester
was synt hesi zed Inétul%ﬁl-ﬂﬁ/g g§ 6odin i Il?eggrgncpeyr%ﬁn'aligy?. 9~o|>96—(1—,

col orl ess subst anc

151, 43(9H 9)., 1483- - B mhi go Lridy20(Lhatin-18-3 31 Hi )

3.63-3. 84(1H m, 4.40-4.51(1H mM, 6.71-6.80(1H m, 6,85- 6.88 2H nz
6. 94( 1H dd, Pipeswrmﬁe Arpyetylog-7. 20¢ 19F n%->p?p§éazm_%ﬂs( dastypyL- (1=

7.50-7.55( Fpe% -, 4-, 5—
Synt hesi so%( $) - ){:( Ioro%ﬁg?}lgggir—glgﬁg%% [6 (4 3 Aor
met hyl pi pen @zicnoliddnypyr Qdmﬁtlzvly'l (tami Ao) p%mr di-irdPne-ar c@aﬁl@ép?rfﬂél%:i d

tert-butyl -egt S br
fl uorophgnyl’?aﬁ‘l{%eﬁhp}’yrrol (d?%e) cgsr Ho%gfley%géé(}l%h%g’ib&? 25 %200
my, O.43 rrﬁsel,)é 1- amtaaypprpelmm (9, 6,14-rﬂ1:1rr@t5511‘r‘fﬁ)'l,) 2-, 3- 5, ‘or

9, 9-di 5-bi s hi n hen NTRHOS, 12 _ng, 0.02
mol ) , fcf é(d? 31(“8'& gc%?%?@)% ﬁ)’}ég {1 X3A’0 0t %I%) and sodi um
t - but oxi de;b@@emlr@1633m1’(®wymrze added4—t 05t—o| uen@—)(nﬁ)nph)),llhol, | pwed by
stirring under gen at npspher 0 at. 1Q0C f hour ol ubl e

mat t er vvasaF%FriSﬁng valrat on’ta 'd PP GPta ‘? TR ?8%{2 (>,
concentrat ed, uggey- m@a&gdlwﬁswra 4ThecHIRgogHenWES- (H,i Bi-ed3by st l4ca gel
col urm chr onat ograph (n-hexane : ethyl_acet at = 4. (]j?)dlpéhe sol vent was

distilled OPFPPFRFHY 6uﬁ1TrileédloﬁlyBHﬁ’é¥l)unﬁer DEGREITY 3~

t her ebys oby fi)oily, cal opkess @er&a(z@ 11 1O (4, 375-or 4-
fl uor g%heny%ﬁGH Z?‘F%\Q?hyl ';()l per azi n- l-yIE§:L |ﬁ?2- —q pror 4-)
Yo

yl ]-ani no) pp¥¥ ‘n(éL‘l éar tfb?(ya‘i)@laéifﬂz%ré’ﬂ{r- HUPE}?H%]ST@T" 2=, or 3-

11-1- 17MR( 1, 54Red.esance-Exanplg. 21 dinyl, 4-(3,4-

Synt hesi so @@i alE:‘Z’t;mlﬁl;lchl or o- 43% uor op%g;ﬁ 1)_(41_;35%:%%1“15% 1- (0

yl phenyl ) adi @;ﬂph@maanélm- carb @;@yﬁrbﬂ%qh@lﬂé@t -Butymegspgyrhenyl) -

Usi ng 3(S) ¢ (4-pr orophgn (2-chlorophenyl) - (1-, 2-,

fl uoropheny#)an%)doﬁgyrgorladr I ne- % l‘(_;:'sgl{)‘ti;oxy | ¢ aC| d %erotro ut?ill )est(er and

pi per iz nepr 3-)piperidinyl, 4-[(2-, 3-, or 4-) pyridyl]l-(1-,” 2-, or 3-
3(S)-[(3-chlo or )_ 4pper [y m po |4_di ne- 1-
car boxyl i cp%cﬁg%rjt &Ebu?%‘?e ter('waasé 15 C!srsr:])’t éhg% I r?)yt%heas heh lori°>|ner as

i n Ref er eneetiXaniile 21, &) >5-cob@r5e)ss_olsp.$b@tzanyb, 14+ INIUR(, C@€13<)>6p4pm

> oot o o veresaa SR AEs B 2 25T T e TR Moty

6. 40-6. 46( 1H, m) 6E>5&9n;ﬁ.e@2€>fl—bmloaﬂ_k&6 ﬂso@@(aa,hy)l gRefips eimgeluBeanpl e 22

fS YEZ? ?%LZ%Y%%H&%? I‘%i ngg 129 3];:!)\’16( %é{giaa{]éyf h‘ﬁ&ﬁ?’ £8t21%%0 an

anhydrous ¢@b l@l&y&obﬂbbpl’hrﬁplthél BlR@L HSBetl(Bs @5%traight or branched
chl or o- 4- fI uor gphenyl ) am no gyrrol i di ne-1- cartﬁ} ylic CI d tert gu'ﬁéD ester
(0.50 g, 1566 AMBYS FrfchB2- SHFBr 32 £%9198F 8BEHYS i pac ety Fethy 1) was

added a 1. éy‘sc_mp %r'.’LéEMQI 0f1urc%1§9htl§/1@ihyqonb9tn¢ps@at§qd1eum7l 3-
bi s(trimethylsilyl)am de : sing a syringe. The m xture was heated
under . refI@WWYAPﬁPPngéTCS’GlQh f BT CEHAGPE YARENEGHI &F to room

t enperat ur d eg%g;&ghgg i, angdeexyiartion with
di et hf?’ ?%ﬁ&%gﬁgﬁ%t g{;\{q td?{r% %I I ng over is/odlﬁt}]r}l sul fgt eﬁtrand
concent ratcnmimm@@ylpedpwe,d ghcessure, the residue was purified by silica

gel colum chromat aph exane 4 .

purified product “}P@-ﬁ eé? J;?‘%ed: tadkd%ﬁ%ésﬂﬁ”ﬁegetrﬁ}r%l u%reodllﬁ ggﬁpressure
t 0 t her ebya pbfiainn 081 861 gyfupshivheraimrifroud kgdthib 3(c3ety is a straight

[ (3-chloro-4- cyanophenylé}}%B-chl oro-4-fl

, uqQr aphenyl , , , :
am no] pyr rof ikliaRehedcar-p ety L B R i Mer Fn‘guﬁ% ag%(c[yé, mo% ek NBISRECHEL 2 Bhpm
51. 43(9H, $ 3 2202k 3 k130383t
3. 66- 3%87(%30&?10%6%9%#??({{ gTLEou%’é }’12(1H dd. 323, 5Hz, J= %H)Hz)
6.57(1H,d, J=2.5Hz), 6.98-7. 04(1H m, 7. 20(1H dd J:2.5FE,J:6.5FE),

7.23-7. 32( 1H, M, 7.40(1H,d, J=8.5Hz). Reference Exarrpl e 23 10 Synthesis of

2- (4- chl or obut oxy) pyri di ne To a DMF solution (110 m) containing
2-pyridinol (10 g, 105 mml) and 1-brono-4-chl orobutane (36 m, 315 mmol)
was added potassium carbonate (16 g, 116 rrrml) foI I owed by Stl rr| ng at

~ NN o o



Ref erence Exanple 24 Synt hesi s of
3(S)-[4-(pyridin-2-yloxy)butyl am no] pyrrolidine-1- 25 carboxylic acid
tert-butyl ester 3(S)-am nopyrrolidine-1-carboxylicacidtert-butyl ester
: , 5.0 Mol ), 2-(4-chl orobutox ne : , 5.0 Mo
(0.93 g 0 1), 2-(4-chlorob y) pyTd&ine (0.93 g 0 1)
pot assi um carbonate (0.83 g, 6.0 mmol) and sodi um.i odid . 8 , 5.5 mmol)
wer e suspen@eﬁhYlth%Q@ﬁbMitrlT%ﬁQi&?hﬁQﬁtﬁﬁﬁréb*ﬁéﬁ@églﬁﬁgg§9réfﬂgk for 24
hours. After [ oom.t € : er; (15Qipkrnhvwasyagded to the
B e A e e e e R ]

reaction s acti acetate (50 m])é?was conduct ed.
The or gani cpéaygrthieetivgsheb-mwitdryldahéopenitle drmeghyélhsorexyagriesi um

sul fate. The so]vent, was distill ed,off .un r es e, 35 and the
resi due was®t pr&?rliSPPJéap ’ s%—lr?eggy&éﬁ—%‘%ﬁ{yn%t%qEé ?%gp? %hr%yn%’t ogr aphy
(n-hexame : ethyl aggimfies=o3 phénoxy Neoweur biked gmrcm_;hmtimé&deophemxmt ed -
under reduced pressure to therehy %35;61 n 37 of oily.colorless hed

3(S) - [ 4- ( pyaliyh-grouppohs ety | Hif éf;]/rIP%j‘re? | -F-ééF%b%} i ¢ iocﬁa&c ©
tert-butyl t 1M\/R 1 R , l-ph hyl, 2-

1.e£16(9l|3, é) %S%%I_:fkﬁ 6#,% ,’1.(35%2%51(@1H n%ymngg(le, tE,D Je=n7olf|<z§§e,? 5 95- 3. 15(1H ),
3. 25- 3. 65( 4phenoxyALBIL 2 HB1RIREIBIRIPPYS, 7ATPERPRYRECBHE) | 4-phenoxybutyl, " 7
6. 85(1H ddiégpﬁipﬁ%g%yéégtéﬁ)%gheﬁfo&yﬁéﬁ%ﬁ,m6—;§re%6§<§fﬁleg§il,J—_Z#He‘dhizib'@)-- 10

Ref er ence A

Synt hegios of {S)odypRopkil pr b U=dinerhyphenyhignqyethydr opEepyl )

am no] pyrrolidine-l-carhoxyli-.c s N I r :

3(S) - [ (3-chl or o- 4- fﬁ:%ﬁﬁ‘}pgﬁﬁeﬁ% ?2%%@1%{9{ IBHEL aBRfPTgroy Boxyl e %% d
tert-butyl egtielylodyglk9l Syromhs wherbinntheg-alkylechbbebyropanestiraighi or 48
mol ) and pot assi um.carhonate (1.97 14. 3,mok) i i

N- et hyl pyr@lﬁﬁq%ﬁecfﬂﬁg,%y%g?ﬁg??’ 3 hoﬁésd%%y’ s{;i T \ﬁlﬁlg iﬁﬁgggﬁgﬁw’éﬂﬁgﬁf s.
After coolingid-9 Bepmieresatidydoxy@eeiiyhas-ddded3tp ehedreaction
solution, and extraction with ethyl acetate was.cond ed After drying the
20 orgdhi c IRYFECAYSREY ] U um¥uidat &7 tHe %—&pygaﬁﬁg%ﬁqrgqrf ’e% cggf’ u%der
reduced pressw-gpythayi&sydseopyas awink| ed- pyosid-lgygelylosylioucyl, 5-[2-,
chromat ogr aphy (n-hexane_:_ethyl aceta%e = 3.1), agg thewﬁkgﬁgﬁedngrfduct
was concentdat &F dndeYridehaed BsrE¥dur & 19 1t HereBY SRR ' GXY BF o1y
colorl ess 3éj%24:(§=Ch69r4krbyf¥aylox lhexyl, 2-methyl-3-[2-, 3-, or 4-]
fIuorophenyl)-(é-chforopropyhggnlno pxrrolldlne-l-carboxgllc.a§ d thvl
Lert-butyl wstellony NWECDCIR)! BRBREILL 245 S0 %y, OF. 2-3PYEAsy gyl ethyl,
3. 1-3.% MI_ér%Q’ 3.35-3.7(4H, ), 3.8- 4.1(1H, M, 6.7-6.9(1H m,

6.9-7. ?ZH, . 30 Reference Exanple 26 _ ,

Synt hesi sof 3(5) - [ ( 3-ExAmmrles4of| devepheHyRyL( gravpet HyFddenGe-s straight
propyl)am ng I Ldi ng- 1-gar iC | 4 eyt vl (ester o- 1,
3(5)-[(3-CHF%E%?%8%ng$@%%Inyf?g?é%éh?ﬁg%nggﬁly i ) propyny

am no] pyr r dl-neithgl1{ t-ardodH) ipeoayhil i ektethnlyl(leseer2 (poerynyl, 24135 3wl ) ,

50% di net hyl anm n ol ufi (,3 _m )_angd_saodium.i.0di (0137 2-785.0,42.%
nmol ) were %?5&@8@3“% %@F (%‘3 'm)z) ’ ?ol%g\ﬁegb%ggglsﬂ'ri (nlg ‘at éogogf%r Oé%
hour s. 28f t e9-)¢ealhpg, teca.oom t enperature, water was added to the reaction
solution, and extraction.w th_ethyl et ate d. rganic
| ayer was dried overé%lﬁ% hi P{;%%Yf‘;oéﬂ% ?Egé%%'f&g}rﬁ%\%aéntzggﬁgdi stilled
of f under radueed]RERESWreupEheonesinirey was por thiew duutlebleonds siltdnsdngel
col umm chr omat ogr aphy (et hyl  acet aée%, ?d tEe Uflicii d r?ch # t hen
concentr at etdl%ﬁgéiany diRieF Yprigs eur B P thére §a§%t%l 2 %& g g i1y
col orl ess 3(Sh kE3z£fhpr,0- 4 phleugl opheripeny(3- di tetdly lreameno cifinamyl), 4-
propyl ) am no] pyrrolidine-1-carboxylic acid ger -butyl. ester 1H_'L Nl\g:\i( CDC13)
6ppm  3046(dieng) -2 1bwtenyis( ARPRFIYAT TR, hﬁ’h YGRS S8 o-
3.3(4H m, :%%§¥§L§5é§¥%) 1,368pﬂe§§ﬂiﬁiﬂexe§y§;66£ﬁﬂ¢ﬁjﬁﬁ4~@e§enylﬂ(6a41”)-

nds “sho e

15The corrpé)u ow were produced in the same nmanners_as in the
above Ref ergroylExamptayl, 47pbenyhble-butReienr, RPHGYIRE RB°R4 RS NMWR
27 ' , .

hexatrienyl, etc.
Examples of cycloalkyl lower alkyl groups include

35 cycloalkyl alkyl groups wherein the cycloalkyl moiety is a Cz-g



“H-H-H-H-H 1HNWR (CDCl 3) oppm 1.46 (9H, s), 1.85-1.95 (1H, m),

2.15-2.23 (1H, m), 3.18-3.26 (1H m, 3.39-3.51 (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-0OCH3 -H -H 1H NMR (CDClB)Cppm 1.46 (9H,
s), 1.79-1.88 (1H, m, 2.10-2.22 (1H, rn293 12-3.25 (1H, m,

3.30-3.52 (3H 60- 3. 75 (4H, 3.88-4,00 (1H n, 6.50-6.58

(2H, m, 6cygl@n%byk2pﬂn§bas fineggboye and the'alkyl’'moiety is a
straight or branched Ci;-¢ alkyl group as defined above.

Examples of lower alkylthio lower alkyl groups include

alkylthio alkyl groups wherein the alkylthio moiety is a straight
5 or branched C;4 alkylthio group as defined above and the alkyl
moiety i1s a straight or branched Ci.¢ alkyl group as defined above.

Examples of amino-substituted lower alkyl groups
optionally substituted with one or two lower alkyl groups on the
amino group include amino-substituted alkyl groups optionally

10 substituted with one or two straight or branched Ci.g alkyl groups
on the amino group wherein the alkyl moiety is a straight ox
branched Ci-¢ alkyl group as defined above.

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

15 Ci-¢ alkyl group as defined above.:

Examples of pyridyloxy lower alkyl groups include
pyridyloxy alkyl groups wherein the 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 C;.s 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 Cj¢ 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-¢ 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 Cj-¢ alkyl group as defined above.

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

35 Examples of diphenyl lower alkoxy-substituted lower



-H ' H NVR (CDC13) oppm 1.46 (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- 7(5 (4Hm)rr), 3.95-4.0(5 ’
(1H n), 6.51-6.55 (2H, ), 6.95-7.05 (2H, . 30 “H-H-0CH3 -C -H 1H NMR
( CDC13) Cppm 1.47 (9H, s), 1.80-1.9B0LH m, 2. 10 2.20 (1H, m,
3.10-3.25 (1H, m), 3.38-3.75 (3H, m), 3.83 (3H, s), 3.92-3.96 (1H,

m, 6.47 (likyddgrdeds8include dipBemyl BLIEY-BHpstit &Hiwl €r8ur¥ 1H, d,

J=8. 8Hz) . 31 -H-H-F " H.NVR ( CDC1

1.75-1. 82 re,;ﬁ] tbe @ﬂgo@a npfﬁtyn% %,lra% % ggl_Pragﬁc‘}lGGd( %Ij 6 ﬁkoxy
group as defined above and the alkyl moiety is a straight or
branched Ci-¢ alkyl group as defined above.

5 ExamplesAof lower alkoxycarbonyl-substituted lower
alkyl groups include alkoxycarbonyl-substituted alkyl groups
wherein the alkoxy moiety is a straight or branched Ci-s alkoxy
group as defined above and the alkyl moiety i1s a straight or
branched Ci-¢ alkyl group as defined above.

10 Exémples of phenyl lower alkoxycarbonyl-substituted
lower alkyl groups include phenyl alkoxycarbonyl-substituted
alkyl groups wherein the alkoxy moiety is a straight or branched
Cy-¢ alkoxy group as defined above and the alkyl moiety is a
straight or branched Ci-¢ alkyl group as defined above.

15 Examples of hydroxy-substituted lower alkyl groups
include hydroxy-substituted alkyl groups wherein the alkyl moiety
is a straight or branched Ci alkyl group as defined above having
1 to 3 hydroxy groups, such as hydroxymethyl, l-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-g alkoxy group as defined above and the alkyl moiety is
a straight or branched C}@ alkyl group as defined above, such as
methoxymethyl, l-methoxyethyl, 2-methoxyethyl, 2-ethoxypropyl, 3-
methoxypropyl, 3-ethoxypropyl, 3-propoxypropyl, 4-methoxybutyl,

30 3-methoxybutyl, 5-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 . Ci.¢ alkyl group as defined above.



10

15

.30 (1H, nm), FEWLEE0 anzﬁlF‘r

20,

25

30

35

1H, n), 6.51-6.57 (2H, n), 6.90 (2H, dd, J=8.5Hz, 8.5Hz). 32 -H
1.47 (9H,$), 1.80-1.99 (1H,rr), 2.10-2.26 (1H, ), 3.11-3.35
3.38-3.57 (2H,T-n), 3.61-3.77 (1H ), 3.79-3.91 (1H ), 3.94-
.29 (1H, dt,J=2.3Hz and 11. 4Hz) 6.33-6.39 (1H n), 6.40-

L
Hn, 04716(1Hn’) 33 -H - H -F3lT -H'H NWR (CDCl 3) oppm
9

iy B P A IBE S, 21002 20
optionally substituted with one or two lower alkyl groups on the
carbamoyl group include carbamoyl-substituted alkyl groups
optionally substituted with one or two straight or branched Ci-g
alkyl groups on the carbamoyl group wherein the alkyl moiety is a
straight or branched C;-s alkyl group as defined above.

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

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

Examples of phenylthio lower alkyl groups include

. phenylthio alkyl groups wherein the alkyl moiety is a straight or

branched Ci—¢ alkyl group as defined above.

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

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

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

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

Examples of furylthio lower alkyl groups include
furylthio alkyl groups wherein the alkyl moiety is a straight or
branched Ci-¢ 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
include 1,3, 4-thiadiazolylthio alkyl groups wherein the alkyl



n, 6.38-6.47 (1H, M, 6.60(1H, dd, J=6.0Hz and 2.9Hz), 6.90-7.00 (1H,

,mM 34 -H-H-F -CH3 -H ' H NVR (CDC13) oppm 1.46 (9H, s), 1.7-1.9 (1H,
m, 2.1-2.2 (1H, m, 2.21 (3H, s), 3.1-3.3 (1H, n), 3.3-3.8 (4H,lﬁ,
3.8-4.1 (1H, m,6.3-6.5 (2H, m, 6.83 (HF2-€dd, J 8.9 FE \J 8.9
Hz) 35 -H-H-H-CN -H 1H NVR (CDClI 3) oppm 1. 46 (9H s), 0 (1H,
n, 2.1-2.3ndikddy s aSStralfjh‘(?rH: br.)a,ncﬁeﬁ 8:8 alkyl qEEMP B, dgfgnadlakecm
m, 6.7-6.9 (2H, m, _6.99 é % g F%? %%

Examples Of Denzimi azoly ﬁhlo wer alkyl groups
include benzimidazolylthio alkyl groups wherein the alkyl moiety
is a straight or branched Ci-¢ alkyl group as defined above.

5 Examples of benzthiazolylthio lower alkyl groups

include benzthiazolylthio alkyl groups wherein the alkyl moiety
is a straight or branched Ci- alkyl group as defined above.

Examples of tetrazolylthio léwer alkyl groups include
tetrazolylthio alkyl Qroups wherein the alkyl moiety is a

10 straight or branched Ci-¢ alkyl group as defined above.

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

Examples of thiazolylthio lower alkyl groups include

15 thiazolylthio alkyl groupé wherein the alkyl moiety is a straight
or branched Ci¢ alkyl group as defined above. '

Examples of imidazolylthio lower alkyl groups include
imidazolylthio alkyl groups wherein the alkyl moiety is a

stralght or branched Ci-g alkyl group as defined above.
20 Examples of amino-substituted 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- 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 lower

alkyl groups include furyl-substituted alkylthio alkyl groups
35 wherein the alkylthio moiety is a straight or branched Ci-s



(1H, dd, J = 7.6 Hz, J = 8.4 Hz) 36 -H-H-F -CF3 -H ' H NMR (CDCl 3) oppm
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, ), 3.61-3.84 (2H, n), 3.92-4.06 (1H, n), 6.66-6.76

f2H, m, 7.02 (1H, dd, J=9.5Hz, 9.5Hz). 37 -H-H-C -C -H'HNWR
(CDC13) oppm -80- Table 2 ,N-RL CH3 H3C &3 Ref. Ex. RlNNRNo 381H NMR

(CDC13) Cppm 1, 20- 1. 30 (2 1 46 1.80-1. 92
EZE , 28&%@“1320(%]}523&3@ gl@fl@ i t’:‘%kﬁgﬁanth%agéyls l(e( Hlsnf‘ 3. 25-3. 65
. m. 0 £iA6d 1.47-1. 96
(6H, m) 2] oogl%@i{(;’qC archeln G lekgﬁ(%iﬂ% aPg)glegll 3. g)agﬂvﬁ) 3.25-3. 35

(1H rr) 3.38-3. 65 (Esqampﬁ:;eé qﬂmdym%&)tWﬁmlweJ{ @il}kY%)‘“-hl@ bverny (1H,
9 4 1 (1%!1%? glgg%ogss (1%_{3111% (%}Hvldgr)l‘—séb?tlgc@ceﬁzﬂlk?ithl% @l:ﬁ;gﬁss(]%'ﬁps{g h

? ,82729% g @héiein m)nze iaémgl%m rg)ietht Ng/Ri (ﬂm@}vtapprﬁmrmegg&-ss)
3.73 (1A, é‘i?%‘%%l%m“flaﬁkﬁéflmf%n%?ﬂ‘.’%zdﬁﬁ%n%%lz&tl. "-lf.%?'lg(sl ,56n)( ,ZH’7. gzt’

(1H d, J=2tbhizdht HObriahbhed, C1lleh1RYE ) grd8iDGis( dbifited Jabolkk NVR ( CDCL3)

oppm 1. 46 (9H, , 1.79- 97- 4 dd,
J=7. 5Hz, 121. 5Hz)S ) 3.Ei<§m§}?§ ?éi?ydﬁfnly?%%s%%@%e&ﬁ? a]%yéggh‘gg@%eﬁ m
6.42 (1H ddy ﬂ‘&%éﬂﬁb ﬁ%c@ﬁ@é hﬁﬁﬂé& Qétbsiﬂﬁﬁhed7aﬂﬁy1ﬂﬂio dlk§I8g£&ﬁ@s
1H NVR (CDC13) op g 73201#; & 2121%81(1H

3.12- 3185 (vmﬂrem t@ ?ékxl g mleﬁwy 18 eI aighE1pf enchesrCusa (1H, ny,
g gi_g ?g %ﬂzayl’mlo &rdpd aﬁzdéf]ﬂﬁ’ednlbo@e b 84 blkl1l Moiety38s7a46 (1H,

=)

straight or branched Ci- alkyl group as defined above.

Examples of phenoxy-substituted lower alkylthio lower
alkyl groups include phenoxy-substituted alkylthio alkyl groups

15 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 lower alkoxycarbonyl-substituted lower
alkylthio lower alkyl groups 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 Cj-¢-alkylthio group as defined‘above
and the alkyl moiety is a straight or branched C;-¢ alkyl group as
defined above.

25 Examples of lower alkenyl groups include straight or
branched C,.¢ 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.

Examples of dihydropyridyl  groups include 1,2~

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

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

35 sulfonyl, piperazinylsulfonyl, piperidinylsulfonyl, morpholino-



1H NVR (CDC13) oPpm 1.46 (9H, s), 1.55-1.71 (1H, n), 1.74-2.01 (1H m,
2.16-2.29 (1H m), 3.19-3.36 (1H n), 3.40-3.59 (1H 1), 3.63-3.85 (2H m,
4.01-4.19 (1H, n), 6.71 (1H, dd, J=2.2Hz and 8.6Hz), 6.99 (1H d, J=2.2Hz),
7.13-7.21 (1H, n), 7.35-7.43 (1H m, 7-32-7.68 (1H m 1H—NI\/R(CD013) oppm
1.46 (9H, s), 1.88-2.01 (1H, ,219229511 3.20-3.36 (1H,
3.41-3.59 (fomyl, 3. 68-thisfofphblinosud.fosy4, 18 (mmORjLPGGaBQHE(JlWlf@@Yl

J=2. 1Hz and 8. 6Hz) 0 J=5 1H,
d, J=5. 3%‘%0@1@5@6(1&% ﬁsgﬁgnxhz) “Enb8o1 shubsgirotly X DeR Ao ibikD1C

g C{fglg) 3gpl%%m%oﬁ 1(21& 13§%t3hﬂaizaﬁ1alﬁ§1£%fogy)516 (210502azeé¢§1§nyk§ulfonyl
J=2. 9Hz ands@x@@oém}nw@umfopzh &Sﬁt@l@ﬁ?}ldjenﬁé%‘s‘gfﬁ%i% p%%ézl‘!’;lfgﬂyl

OH, 6 . -H'H NWR (CDC13 1.42 (9H, 1.75-1. 92
Gn 2) b‘?ﬁ@g (%ﬁh M, 2. 4 ( U o 2

1H, 6 (3H $), 3.09- 3.33 (3H, 3. 62-
( , 4%8 4.55 (1Hxanples. 1k elgsgamraf}ﬁqmd@ 9?rqu@%((lfﬂluﬁ‘§f Fftﬁ%lgf‘%es Fan,

-H 1HN .3 7 1H,
3 15 3 eAnCRE S R0 EnT et Sy grdiiide MenduBag St Lt
,690(2Hd)77Hz)705715(1Hn’)716725(2Hn’)

. 30-7.40( 2H, - Cl H- N CDC13 1 0 1H,
- 2.08 5% ?) 1H, THy o i g ﬁ?‘% %&%5%%9%’9:3’3’ ?%%nelraﬁﬁ%rﬁ‘glf 1H
Pz (2H 1%d ,can ba =Srdditced, @7%161@53 (rﬂfH;hq@s, Ay - forlexample, by a

, 2 o; g?nzrhe@kﬁcmr 331_90§°3tg|% %éxﬁ-m ‘W)g %ng%ho%gs‘%}fﬁ fri) % ;g (1 23,1 él,lH’

J=9.0Hz), 62906596 §@tdmeM] 7.03-7.22 (3H, n), 7.29-7.40 (2H n) -H'H NWR
(CDCB) 513Pm 1.42 (9H s), 1.73-1.92 (1H, rr), 2.08-2.28 (1H m, 3.12-3.34
(3H ™, 3.69-3. 88(4H mwith s at (03.84), 4.49-4.65 (1H, n), 6.50-6.59
(2H, m), 7.08-7.16 (2H, n), 7.31-7.51(3H, m,7.82 (2H d, J=6. 1Hz) -H 1H NMR
(CDC13) Oppm 1.42 (9H, s), 1.73-1.89 (1H, n), 2.02-2.21 (1H, n), 3.09-3.33
(3H, n), 3.62-3.85(LlHei), 4.35-4.45 (1H, muot 6.42 (2H, d, J=1.6Hz),

p. 74(1H $), 7.02-7. ﬂlﬁ (2H, ™, 7.30-7.50(3H m -H'H NVR (CDC13) 6ppm 1.42
(9H, s), 1.78-1.95 (flbglom), 2.09-2.28 (1Hy-}023.10-3.38 (3H, ), 3.71-3.92

333333

31?

(1H, m), 4.52-4. " m), 6.48-6.55 m), 7.08-7.18 (2H, m, 7.39-7.58
(3H, m, 8.04(2H d\J=8. 1Hz) -H 'K NVR/(CDCI 3) 6ppm 1.42 (9H, s), 1.80-1.85
(1H, m, 2.00-2.45(1H, m), 2.34 (3H, 3)7 3.18- 3.25 (3H, n), 3.65-3.80

(1H n), 4.40-4.50 (1H n), 6.73 (2H dd )=8.1 Hz), 6.85-6.90 (3H, n),
7.10-7.26 (4H, mRIEH H-NI\/R (CDAl 3) 6ppm1 42 (9H, s), 1.80-1.88 (1H ),
2.10-2.20 (1H,_m, 3. 15-3.30 (3H m), 3.79-3.85 (1H, m, 4.55-4.65 (1H m),
6.59 (PH, d, J=8.4%), 7.10-7.15 (2H m\’7.40-7.60 (3H, m), 7.60-7.70 (2H,
M, 9.75 (1H, s). -H'H NVR (CDCL3) oppm 1.41 (9H, s), 1.80-1.88 (1H, m),
2.05-2.20 (1H, n), 3.15-3.30 (3H, m), 3.65-3.75 (1H, n), 4,38-4.46 (1H m),
6.65 (2H, dnedsdn IR, aﬁd%wezare%s BeEibed) abdvep- ZndOR{ BHLS njin  aRineE NVR
(CDC13) Qppm 1.43 (9H, s), 1.80-1.88 (1H, n), 2.05-2.15 (1H, m, 3.15-3.30
(3H, n), 3PESESCBENY 9XOUR)y, 3.90 (3H, s). 4.38-4.44 (1H n), 6.65-6.70 (2H,
nm, 6.82-6.90 (3H 7, yODOJ(l:kﬂ,nes) ,cofapband. 2510 2H,can) . be - 8prefgatnck 4y RS
NMVR -H 11-1-NWVR (CDCL13) OPPm 1.42 (9H, 80- 1, 86_( LH 0-
(1H, 80 3smsjsctzw 3ﬂ cAjPoandg5(3 (750(%)9 eﬁfmlé‘a%éo‘égﬁea%‘?%rh 5‘8 ﬁg@ilige( 1H,
. 6.63 AN 0 (1H, ), 6.86-6.95 (2H, 7.00 (2H,
g) J=7. 6H§)%He g%ﬂ% 50 2rtlgg ér&il—fing( NMVR (CDCI 3) op mb]_[(4% gm %(47
(3H, t, J=7.0Hz), E_xa@llesggf(qmn@r)prozie@flﬁgzqr?liw ‘%a 5. 1%t %1% r@ﬁ °
3. 64- 3. 83 0 4 1 b L& 6. 74 (2H,
n, 6.83- 6&8‘3"%55@1‘?453%%'}%5&’ Jiq%]é&'?gs’ %fa%a%gmg@%l?g(r psl) arpLeiy NI\/R(
( CDC13) CPbE)lﬁboﬂyDSgJ(cﬁips taryﬁsmmltpwgl Lover sa)lkﬂ %OEP% ?ECH r‘r)
1.96-2.20 (1H, 3.15-3. 3 2
J=6. 5K oy ) e 61°é’§rma7l§%f‘gg?§°r§’ﬁ’ ) l%C%d@ Htrélght
7.03-7.09 (iHpmEhchéaley . aﬁkcﬁﬁyd;amjonyﬂi ljﬁoNNR,(@D@lB)aSoppﬁﬁlTPXé@anPPYb)

1.7-1.9 (1H, ™, 2.0-2.2 (1H, 3 3.6:3.8
1H, rr),(4enh£%cf’e11wn% ( Pﬂ—’FYC&rb%nlﬂ'r 9 qujtogy% ‘9@{’1‘(4H m@er%
-3 QYBnyl, 48e pbnyll. 8¢ 1H,
gutg}yc%ﬂ&‘gﬂ ) F3ﬁ9§ﬂ§ﬁy vl i}glbxx?tﬁar %}7/ <ﬁ n)
B, (6.0-6.3 (Rrmuips cb2LERE G1KneYY GBS TS (SRR oF
2H, m) -H 1H NMVR (CDC13) oppm 1.42 (9H, s), 175192(1H m

(
.24 (1H. n), 3.10-3.32 (3H, m), 3.61-3.83 (1H, n), 4.41-4.53 (1H m,
d, J=8.2Hz), 6.85-7.10 (5H, n), 7.16-7.28 (2H, m

4.5



-Cl 1H-NWR (CDCI 3) oppm 1.30-1.50 (total 9H mwth two ss at 51.41land
1.44), 1.79-1.96 (1H, m, 2.06-2.32 (1H, m, 3.12-3.41 (3H, m, 3.64-3.91
(1H, m, 4.41-4.60 (1H, m, 6.52(2H, d, J=8 .2Hz), 6.70-6.81 (1H m, 7.21-
7.41 (5H, m), 7.47-7.58 (1H m -H 1H NMWVR (CDCI3) Qppm 1.43 (9H, s),
1.78-1.88 (1H, m, 2.07-2.20 (1H, m, 335:-3.31 (3H ), 3.65-3.74 (1H
m, 4.40-4.51 (1H, m, 655 (2H,dd, J=1.2Hz and 4.8Hz), 6.67 (1H, t,
J=1.2Hz), &r8ocEEB5CYL e_ﬁlkﬁroy}ts @BQUPSOS SuEh, af) foympye 73%%‘03(% pPrgpionyl,

7 21-1. égf %EX Q?M Fg?s%é}zzﬁg? RdéﬁRS téj?‘ﬁ bT?c%%a:‘?b nB%QRB EQ Rl

F H-H I H NVR ( COGla3)pleppaf 1anz§&o@<9|s|arlsg>nyll gmupzsgnlnqlMe @en@xm 2 21 (1H,

B

8 R bttt gl
6.39 (YD GRS LD éhfé%n?iﬁ'@téﬁffnt% 65 ikgxadipﬁfszoﬂﬁ‘;gé‘%l%mfsz T4H,
7.31-7, F H b HsBYR, 13

|43 (9H, Sﬂ?l(éﬂdup@ ﬁgﬂ% Tdr%tw% oezt}H/}' pz: prg i mﬁlj's 35 ﬁﬁm ) oppm

. 62-3. 82 qﬂ: ~bytyls. Bopentyl ( PRhCKY L, @M%ﬂﬂ?twld thmfoéﬁatw_llrl 17Hz)

.47 (1H, d 6. N ~ 7.09-7.21

o T A 5%\8“‘?’%%” 23 R e b 3

ppm 11043 gcarow)butylmlllgczlmquhy —hzdwq@t@gluﬁ, S -t Bilpgirpxgpepard, ),

& 327 ore) SO SPRR A Top T (Bl R Rren st

- SCH3- H - HhydtddyRrOCRT) @rmimwmmashwﬁ trdrhlergmethydlr ChHorejetiylol- 2. 21

W6 s (REEY sfpidelty) M edinatyd” PRl g 0 2L T

(1H m), 6.8%rbnietRiLM2- cﬂo&ﬁe’zhgzs (242, r?)—trifzﬁeméihy@ZHZ 7271 -H - H F
"HiH H-H-O -H-H'HNVR.(CDC3 92 (1H, ™,
2.01- 220 YHW,%WP%H%L 3§\l e??l%ﬁé’r yPR % é é}ij(‘ﬁ prﬁo%)yﬁ 33: /% %9 (1|(4, m),m
6 61 (2H, #kigm®r8batyl . 8411086y, -ch2orbberttylF 3HchHorét2H -F-H - H
"H- NVR (CDC 9H, 1. 1 0-2.15 ( 1H,

3. 10- 3. go T%ﬁﬁyd%@gg%}sogzér%%@l 58 4‘5%6%21&%‘5‘?% % YErIEYE 85 (?H m
6. 90-7.00 &}@érd& 3 -&t lhﬂkeHstf'a:t@'lht kb braheitd Pdillgl-bl\lhﬁ (@B@b@) oppm 1. 43

(9H, s), 1.78-1. 02226(1Hn§ 31%% %gng 65- 3. 83
(1H, r’r), 40%0418@13’( iPPS%tutGdeYilFQHPQﬁ tp-5higp ¥ $ebREY S d 16T 6. 68

(2H, B, M:%(r% tod5B:10k8) of ThdBoder3 btk arﬁa af hyddoxkll - frod@; -H -H -F
“HHHHNVR (CDCI 3) oppm 1. 43 (9H s), 1.75-1.92 (1H -m. 2.02-2.35 (1H,

rr), 3. 12- gnessloe% SRJOXY, FFOBOBY, (Ilwuwyr45%%"W%<Y('1ﬁerﬁfbu‘%o>% PIH, dt,
=2. 3Hz J 7.08 (1H
ag%zn']t;ylégﬁz) » nEn S, @yilgggﬁ%%t%&y7 f%ﬁ%x@@@hg{g Sﬁz) (

dd J=2 6. 5H23} - CH3- F-H
-H 1H NMVR {Gox3ptbepm 13 -Atra/d(fgwp§9p0>sb/,82230d%11¥qirq¥)yPr2’Pexzr 24( lH m, 2.21

(O 6oL yesfvbul ey, -Fifietn P by dbipfeed S L Sl B 087 A
1. 433Q2H31§ﬁ¢wﬁrﬁxip9nﬁﬂ}%fﬂﬁ5 HydrOZY@e@ﬂY£OXQ, 62h2?r@8Yhe¥MLOX?:1133?6(§H
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333

o~ wk

2,2,2-trifluorocethoxy, 2,2,2-trichloroethoxy, 3-chloropropoxy,

30 2,3-dichloropropoxy, 4,4,4-trichlorobutoxy, 4-fluorobutoxy, 5-
chloropentyloxy, 3-chloro-2-methylpropoxy, S5-bromohexyloxy, 5,6-
dichlorohexyloxy, 3—Hydroxy—Z—chloropropoxy, or like straight or
branched Crg alkoxy 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,
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alkyl groups optionally substituted with one to three
substituents; or like naphtyl-substituted straight or branched Ci-
¢ alkyl groups optionally substituted with one to three
substituents. Examples of substituents for aryl groups include

15 methyl, ethyl, propyl, n-butyl, sec-butyl, tert-butyl, n-pentyl,
n-hexyl, hydroxymethyl, 2-hydroxyethyl, l-hydroxyethyl, 3-
hydroxypropyl, 2,3-dihydroxypropyl, 4-hydroxybutyl, 1,l-dimethyl-
2-hydroxyethyl, 5,5, 4-trihydroxypentyl, 5-hydroxypentyl, 6-
hydroxyhexyl, l-hydroxyisopropyl, 2-methyl-3-hydroxypropyl,

20 trifluoromethyl, trichloromethyl, chloromethyl, bromomethyl,
fluoromethyl, iodomethyl, difluoromethyl, dibromomethyl, 2-
chlorocethyl, 2,2,2-trifluoroethyl, 2,2,2-trichloroethyl, 3-
chloropropyl, 2,3-dichloropropyl, 4,4,4-trichlorcbutyl, 4-
fluorobutyl, 5-chloropentyl, 3~chloro-2-methylpropyl, 5-

25 bromohexyl, 5,6-dichlorohexyl, 3-hydroxy-2-chloropropyl, or like
straight or branched C;-¢ alkyl groups opticnally substituted with
one to three members selected from the group consisting of
halogen atoms and a hydroxyl group; methoxy, ethoxy, propoxy, n-
butoxy, sec-butoxy, tert-butoxy, n-pentyloxy, n-hexyloxy,

30 hydroxymethoxy, 2-hydroxyethoxy, l-hydroxyethoxy, 3-
hydroxypropoxy, 2,3-dihydroxypropoxy, 4-hydroxybutoxy, 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, iodomethoxy,
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hydrox1des such as sodium hydroxi assium hydroxide, calcium

hydroxide and lithium hydroxide.

An acid or basic compound is usually used in an amount

35 of at least about 1 mole, and preferably about 1 to about 10
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(9H, sho 117 cjat%Qyﬁ:lH hHro@efebrl8r BH suljtable sdl2dnt 3Hh She RreEn(BH,

s), 3.12-3.30 (3H 'm, 3.62- 3.71 (1H, m, 4.39-4.50 (1H, m, 6.50-6.52

(2H, m, of@%IelYQt(lH m, 6.77-6.84 (2H, m), 6.93-7.01 (1H, ., m,

7.06-7.11 (1H, m . Examples of useful solvents include water; acetic acid;

alcohols such as methanol, ethanol and isopropanol; hydrocarbons
such as n-hexane and cyclohexane; ethers such as dioxane,
15 tetrahydrofuran, diethyl ether and ethylene glycol dimethyl
ether; esters such as ethyl acetate and methyl acetate; aprotic
polar solvents such as dimethylformamide; and mixtures of such
solvents.
Examples of useful «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 about 100°C, and preferably about 0 to about
80°C; and the‘hydrogen pressure is usually from 1 to 10 atm. The
reaction usually finishes in about 0.5 to about 20 hours.
When 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 (i) may be
the same as any solvent used for reaction (A).

35 Examples of useful dealkylating agents include formic



103 -H -H -F -Cl -H-H-H -C3H7 -H -H H-NMVR (CDCI 3) Qoppm  0.96 (3H, t,

J=7.3Hz), 1.43 (9H, s), 1.61-1.70 (2H, m, 1.76-1.89 (1H, m, 2.01-2.18
(1H, m, 2.51-2.65 (2H, m, 3.11-3.35 (3H, m, 3.62-3.82 (1H, m, 4.31-
4.43 (1H, n), 6.55-6.59 (1H, m, 6.76 (1H, dd, J=2.9Hz and 6.3Hz), 6.86
(2H, d, J=8.2Hz), 6.97 (1H, q, J=9.B%), 7.11-7.19 (2H, m) 104 -H -H -F
“Cl -H-H-H -C(CH3)3 -H -H H-NVR (CDCI 3).oppm 1.31 (9H, i, %,43 éQH,
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used in an amount of at least about 1 mole of compound (2), and
preferably about 1 mole to about 10 moles, per mole of compound
5 (2).

The reaction advantageously proceeds usually at about 0
to about 150°C, and preferably at room temperature to about 100°C,
and usually completes in about 1 to about 25 hours.

Examples of solvents for use in step (ii) include

10 alcohols such as methanol, ethanol and isopropanol. Heating is
conducted usually at about 0 to about 150°C, and preferably at

room temperature to about 100°C for about 1 to about 10 hours.

The compound of General Formula (2) used as a starting
material can be easily produced, for example, by the process
15 shown by Reaction Scheme 2:

[Reaction Scheme 2]
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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) is usually used in an

amount of at least about 1 mole per mole of compound (3), and
preferably equivalent to a large excess relative to compound (3).
Examples of wuseful solvents include water; lower

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



J=8.9Hz), 7.29-7.38 (2H, m 105 -H-H-F -C -H-H-H -SCH3 -H - HLH NWMR
2.

(CDCl 3) 5ppm 1.43 (9H, s), 1.79-1.89 (1H m 03-2.09 (1H,

2.51 (3H, s), 3.13-3.34 (3H, n), 3.63-3.80 (1H m, 6.65-6feg)’(1H, m,
6.80-6.86 (3H, m, 7.02 (1H q, pS. M)y, 7.21-7.27 (2H, m) 106 -H -H -F
-Cl -H-H-H -S02CH3 -H - H H NVR. ( CDCl 3) OPPm 1.43 (9H, s), 1.80-1.91

(1H, n), 2piikado29 sptHetiylene g3y0dl{ 3eresynitaile3.addppaicmpcids7eughse
Si? 6?2’ 4 aﬁéfojﬁ?;@4c§6%q§Hé§5%§gg/hg% %c%fiﬂ, détl’{e:rsg' 9%1)1 a%' Q%e(ﬁ%yi ethe¥dd,
2. , 4. : , T ; e 7-19-7.23 (1IH, "m,
7.24-7.31 (Meraflydrér@far, 74d{dthne, monoglyme and diglyme; arocmatic
hydrocarbons such as benzene, tpluene and xylené; halogenated -
5 hydrocarbons such as dichloromethane, dichloroethane and carbon
tetrachloride; and mixtures of such solvents.

Examples of reducing agents include aliphatic acids
such as formic acid; aliphatic acid alkali metal salts such as
sodium formate; hydride reducing agents such as sodium

10 boronhydride, sodium cyanoborohydride, sodium
triacetoxyborohydride, aluminium lithium hydride or mixtures of
such hydride reducing agents; catalytic hydrogenation reducing
agents such as palladium black, palladium carbon, ‘platinum oxide,
platinum black and Raney nickel.

15 When an aliphatic acid or aliphatic écid alkali metal
salt is used as a reducing agent, a suitable temperature is
usually from room temperature to about 200°C, and preferably from

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 minutes to about 60 hours.

The hydride reducing agent is usually used in an amount of about

1 to about 20 moles per mole of compound (3), and preferably

about 1 to about 6 moles per mole of compound (3). Especially

when aluminium 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
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When a catalytic hydrogenation reducing agent is used as a
reducing agent, the reaction is usually carried out at about -30
to about 100°C, and preferably about 0 to -about 60°C, in a
hydrogen atmosphere of about atmospheric pressure to about 20 atm,
and preferably about atmospheric pressure to about 10 atm, or in
the presence of a hydrogen donor such as formic acid, ammonium
formate, cyclohexene and hydrazine hydrate. The reaction usually
finishes in about 1 to about 12 hours. The catalytic
hydrogenation reducing agent is usually used in an amount of
about 0.1 to about 40 wt%, and preferably about 1 to about 20 wt%,
of compound (3).

[Reaction Scheme 3]
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wherein R, R'? and R'? are the same as above; R' represents a

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

The lower alkylsulfonyloxy group 1s a group consisting
of a Ci¢ alkyl group and a sulfonyloxy group, examples of which
include methanesulfonyloxy, ethanesulfonyloxy, propanesulfonyloxy,
butanesulfonyloxy, pentanesulfonyloxy and hexanesulfonyloxy.

Examples of phenylsulfonyloxy groups optionally
substituted on the phenyl ring with one or more lower alkyl
groups are benzene sulfonyloxy groups which may be substituted
with one to three straight or branched Cys alkyl groups, such as

benzenesulfonyloxy, o-toluenesulfonyloxy, m-toluenesulfonyloxy,
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(1H, m, 203 12-3.36 (3 4. 31-4. 50
(1H n), 6.87> e§”?£§ﬁ@%¥d 10. 7Hz§_{ @Y&Peélzgﬁgf%ér#ﬁ 55%9 (1H, zgd
J 2. THz an&)@@ enz@nééu@f A n) GB%dpylﬂb@ndéﬁeéiﬂzﬁonylok%J 39 (42H,
“H-H1 CDCI3)%m14 159}975@4%,&@, 1.79-1.
E?E nm) 1. DERRY PSnEzeRes lepfiys 32 ll?ﬁt hydbspzenespilEnqyIlgry, 3 823%15 99
Y1y %ﬁn%ﬁb%%ﬁeg@%%l%@ﬁ&?ané)z B, Mﬂé‘&l@&i C%icgl%es@ol@%n§l§>?y(l|'|
% gi(gig% 1.76-1. 9E(<implﬁs Qfogma;logg(lmtms 3inqludg ﬁ%wmer bromine,
6.73-6. 79( 1H, 6.93-6. 98(2H, M),
7.01-7. 04( 19 m? %éd i‘i%%‘%j @dms "-89- . Ta(bl e ?1 R4R6 R3R5N(R-7 % R8 RLR9
CH3 CH3 OCH3 R8 RO TAR ﬂéaldtithl\ﬁ(@D@p@)mdppM)l #2ti 9Kompount. 665)1. 12

(1H, n), 1.99-2.21 3
10. 7Hz), 5.%55-f9 %‘gﬁa iny @ 53%33 ?’} V’?né dﬁz)t8h (égg%éj’é%e (‘iﬁ, g%%,agqg
5010 11?13 g&&d%qdz%zgi(iﬂ m 8%8823(1Hrr) “HH 1H NVR ( CDO)

pm S )-2.38 (1 3,12-3
3.70-3.85 (1H, n), 45agmRieso (OfH : ":gef“é 4@“@% %Qz‘feﬁé ’%‘é‘?ég %T’ il
7.16-7. 31 (SKdmaPic ﬁy&?&é‘h{b&“)s’ S&C%Gag foéﬁﬂ-éhe fT)tclhieHelinal kﬂ}/fézﬁé}D@t&)ersppm
1.45 (9H, s), 25 (1H, m, 3.04- 491§ poff 84

(1H, dd, J:SPCIHzasaﬁ’derygl-EFhelB sf@t@a@gd(f?ﬁlrmr QFENEL HZ RSt

6.58-6.72 el 3 1 H- 3
Gopm 1. 45 (iAol 5 g8 =) hgléﬁeﬁa‘i%i S I L Coeb3)

J=4. 6Hzp, 3IligHlrguetizrnen), 91@1030@331 35035@:@5“58 (3 m) cazben

(1H, d, J 6.5 7 3
HHHN e%%%?%?r%&e,m 1%2%@#9H@lgo{z09§ sa@h( Hs n')mr%t,?ra%l%glg g%écgé%’ﬂzhm "

with s at @2ZopZppaBed3- m@lo(lsHtem: b@’c%ch 5881( ,ylﬁile glyaels £71pPRtify

5.92 (1H, d,..J=8.
5,02 (IH A28 8. o2 OLLIE fhid-Bobtide Tl Tol0af Bherdid0adadl

1. 65- 1 87 (ibMhyh) acktoBe 2. Rt drd, svch 281751C(839Ines§md3m@51§81 ﬁtmaerﬁpner

J-a 6ty PORGOTsE Sn, B oty petpdebirbifigy Qe apiiber

' 11- NMR (CNCI[\]?;)jlm@phﬂyJ]fdhﬁna@rﬁHe shd hef@methgl ( phbsphorainides 2 ab0l (LKtungs
2.19 (3H s), 30 36 (3H m, 3.76-3.86 (1H m), 5.19-5.36 (1H m, 5.96
(1H, d, J @692? %O%‘ienfoe(lH m, 7.07-7.17 (2H, n), 7.18-7.26 (2H, m,
8.01 (1H d, J=12. 5HRamTH3 old blaisELlNRcbﬁﬁ&lﬂds Chprinbed TarPHnases dudEs-ds 81
(1H, m, 2.02-2.20 (4H, mvmthsa,t ' 3.84

(I ) 5e28i5tapathpiaty, EORRFCH <6y oaRb: 6 a3t Ih MO G3 T ORB T H
m, 7.44-7p8%a63Hm Mhyd8ogéndadbordde Jarhd Obigs aul H:Hrladiﬂia)te, 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—ethyldiisopropylarﬁine, dimethylaminopyridine,
triethylamine, trimethylamine, dimethylaniline, N-

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



-90- Table 12 Ref. Ex. RL No. R2 R3 R4 R5 R6 R7 R8 RO NMR 121 -H -Cl -F -H

-H-CH3 -H-H-H 11-1-NVR (CDCl 3) OPI Dm 1.44 (9H, s), 1.68-1.82

(1H, m, 2.00-2.19 (1H, m, 2.39-2.49 (3H, m, 3.02-3.37 (3H m,

3.74- 3.84 (1H, m, 5.32-5.51 5%H, m, 5.70-5.81 (1H
diazabicyclo[5.4.0]undecene~7 (DBU) and 1,4~

diazabicyclo[2.2.2]octane (DABCO); and mixtures of such basic
compounds.

Compound (5) is usually used in an amount of at least

5 about 0.1 mole per mole of compound (4), and preferably about 0.1

to about 10 moles per mole of compound (4).
A basic compound is usually used in an amount of at
least about 1 mole per mole of compound (4), and preferably about
1 to about 10 moles per mole of compound (4).
10 For the reaction, compound (4) may be used in a large

excess instead of adding a basic compound.

Alkali metal halogen compound(s), such as sodium iodide

and potassium iodide, may be added to the reaction system of the

reaction.
15 The reaction is usually carried out at about 0 to about

200°C, and preferably about O to about 150°C, and usually

completes in about 5 minutes to about 80 hours.

Reaction Scheme 4

RlOl RlOl
I l
NH NH N—R!02
(3 e f e (S
N N N
}Iznz 1{112 Il{uz
20 (6) 8) (2)

wherein Rwl, R and RM™? 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



m, 6.41-6.57 (1H, m, 7.04 (1H ddd, J=2.6Hz, 4. 3Hz and 8. 7Hz),
7.10-7.30 (3H, m) 122 -H-C -F -H-H -C -H-H 1H NVR (CDC13) 5ppm

1.43 (9H,
(3H, m,

10

15

20

25

30

s), 1.62-1.82 (1H, m), 2.01-2.22 (1H, m, 3.03-3.31
_.44._

3.79 (1H, dd, J=7.0,

a suitable solvent in the presence of a basic compound and

catalyst. Similarly, when R or R'® of compound (8) represents

any of the groups shown by (1) to (14), (17) to (32) and (40) to
(50), the reaction between compound (8) and compound (9) is
carried out in a suitable solvent in the presence of a basic
compound and catalyst.

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 Reactioh Scheme 3.

Examples of catalysts include palladium compounds such

as palladium acetate, bis (tributyl
tin) /bis (dibenzylideneacetone)palladium, copper iodide/2,2'-
bipyridyl, bis (dibenzylideneacetone)palladium, tris

(dibenzylideneacetone)dipalladium, [1,1'-bis(diphenyl
phosphino) ferrocene]dichloropalladium (IT) and tetrakis(triphenyl
phosphine)palladium; Dbinaphthyl compounds such as R-2,2'-
bis (diphenylphosphino)-1,1'-binaphthyl (R-BINAP), S-2,2'-
bis (diphenylphosphino)-1,1'~binaphthyl (S-BINAP), and RAC-2,2'-
bis (diphenylphosphino)-1,1'~binaphthyl (RAC-BINAP) ; xanthene
compounds such as 4,5—bis(diphenylphosphino)-9,9—
dimethylxanthene; borates such as tri-tert-butylphosphine
tetrafluoroborate; 2,2-bis(diphenyl imidazolidinylidene); and
mixtures thereof. ‘

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

A catalyst may be used in a usual catalytic amount for

-

compound (6) or (8).
Compounds (7) and (9) are usually used in amounts of at

least about 0.5 mole per mole of compounds (6) and (8),

respectively, and preferably about 0.5 to about 3 moles per mole

of compounds (6) and (8).
These reactions advantageously proceed usually at room



10. 8Hz), 5.21-5.27 (1H, n), 5.96 (1H d, J=9.0Hz), 7.04 (1H, ddd,

J=2.6, 4.2, 8.6), 7.20- 7.26 (4H, n), 8.12-8.14 (1H, m). 123 -H
-CF3 -F -H-H-H-H -H -H 1H NMR ( CDC13) oppm 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, ~45-

temperature to about 200°C, and preferably at room temperature to
about 150°C, and usually complete in about 0.5 to about 20 hours.

When R or R of compound (6) represents any of the

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

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

a suitable solvent in the presence of a basic compound, copper

iodide and ethylene glycol. Similarly, when R™ or R of

compound (8) represents any of the groups shown by (1) to (14),

(17) to (32) and (40) to (50), the reaction between compound (8)

10 and compound (9) 1is carried out in a suitable solvent in the
presence of a basic compound, copper iodide and ethylene glycol.

The solvent and basic compouwrld 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 glycol may each be used
usually in an amount of about 0.0l to 3 moles, and preferably

about 0.05 to about 1 mole, per mole of compound (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 moles 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



11.0Hz), 5.30-5.41 (1H, m), 5.97 (1H d, J=8.5Hz), 6.62-6.73 (1H
m, 7.26-7.47 (4H, m, 8.18-8.26 (1H, m. 124 -H-CH3 -F -H -H
-Cl -H -H 1H NWR (CDCl 3) Oppm . 1.43 (9H, s), 1.68-1.82 (1H m,
2.00-2.19 (1H, ~46-
that used for the reaction between compounds (5) and (4) shown by
Reaction Scheme 3.
A silane compound is usually used in an amount of about
0.1 to about 3 moles, and preferably about 0.1 to about 2 moles,
5 per mole of compound (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),
respectively, and preferably about 1 to about 2 moles per mole of
compounds (6) and (8).
10 These reactions advantageously proceed usually at about
0 to about 200°C, and preferably at about 0 to about 150°C, and
usually finishes in about 0.5 to about 20 hours.
Depending on the kind of compound (7) wused, the
reaction of compound (6) and compound (7) produces, instead of
15 compound (8), coﬁpound (10) shown below:
R101
I!I_RIOI
U (10)
N
éllz
wherein R and R*? are the same as above.
20 [Reaction Scheme 5]

Rllo

|
RlOI 110 R101 N——-Rlll

R S
/\/\' CLgiosy,, 0, (12) A —(R%)y

UN—( R A—SN L7

N N
é112 é112

(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

-H



m, 2.29 (3H, s), 3.10-3.29 (3H, n), 3.79 (1H dd, J=7.1

10.8Hz), 5.15-5.32 (1H, m), 5.93 (1H, d, J=9.1Hz), 6.90-6.99 (2H
m, 7.01-7.21 (2H, m, 8.11-8.12 (1H, m. 125 -H-H-F -H-H -H
-Cl -H-H 1H NWVR (CDC13) oppm 1.42 (9H, s), 1.73-1.82 (1H, m),
2.00-2.17 (1H, , —47-

(1), R*® and R™ are linked together to form, together with the
nitrogén atom to which they are bound, 5 to 7-membered one
nitrogen atom-containing saturated heterocyclic groups which may
have one heterocatom selected from the group consisting of

5 nitrogen, oxygen and sulfur, the heterocyclic group optionally
being substituted with one to three substituents selected from
the group consistihg 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

10 members selected from the group consisting of halogen atoms and
lower alkoxy groups; and pyridyl groups,

and b' represents an integer from 0 to 3.°

Examples of 5- to 7-membered one nitrogen atom—containiﬁg
saturated heterocyclic groups which may have one heteroatom

15 selected from the group consisting of nitrogen, oxygen and sulfur
include pyrrolidinyl, piperazinyl, piperidinyl, morpholino,
thiomorpholino, 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 Ci-¢ alkyl groups;

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

halogen atoms and straight or branched Ci-¢ alkoxy groups; and

35 pyridyl groups;



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. OHz), 7.07-7.27 (5H, m), 8.12 (1H, d,
J=4.7). 126 -H -Cl -F -H -H -H -H -CF3-H 1H NVR ( CDC13) oppm 1.43
(9H, s), 1.7-1.9 (1H m), 2.0-2.2 (1H mM48-

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

3~-, 4-, 5-, or 6-)piperazinyl, 4-methyl-(1l-, 2~, or 3-
Ypiperazinyl, 4-acetyl-(l-, 2-, or 3~-)piperazinyl, 4-ethyl-(1-,
2-, or 3-)piperazinyl, 2-methyl-(1l-, 2-, 3-, 4-, or 5-

5 )pyrrolidinyl, 2-methyl-(1-, 2-, 3=, 4-, 5-, or 6-)piperidinyl,
2, 4-dimethyl-(1-, 2-, 3-, 5-, or 6-)piperidinyl, 3-methyl-(1l-, 2-,
3-, 4-, or 5-)pyrrolidinyl, 2,3,4-trimethyl-(1-, 2-, 3-, 5-, or
6-)piperazinyl, 4-acetyl-3-methyl-(1l-, 2-, 3-, 5-, or 6—
)piperazinyl, 3-methyl-(2-, 3-, 4-, 5-, or 6-)morpholino, 2-

10 acetyl-(2-, 3-, 4-, 5-, or 6—)morpholino, 4- (2-phenylethyl)-(1-,
2-, or 3-)piperazinyl, 4-(3,4-dichlorophenyl)-(1-, 2-, 3-, or 4-
ypiperazinyl, 4-(4-methoxyphenyl)-(1l-, 2—-, or 3-)piperazinyl, 4-
(2~chlorophenyl)—(1—, 2-, or 3-)piperazinyl, 4-[(2-, 3-, or 4-)
pyridyl]-(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)-(l-, 2-,
or 3-)piperidinyl, 4-[(2-, 3-, or 4-) pyridyl]-(1-, 2-, or 3-
)piperidinyl, 4-phenyl-(1l-, 2-, or 3-) piperidinyl, 4-phenyl-3-

20 methyl-(1-, 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]

RlOl RlOl CN
/\/j (RJOS) I!I (\\K RIOS)
/
{ S - { S N
N N
}]{112 111112
(11) (14)

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

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

4

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



10

15

20

25

3.0-3.4 (3H, m, 3.7-3.9 (1H m, 5.2-5.4 (1H m, 6.15 (1H, s),
6.82 (1H, d, J = 5.0 Hz), 7.0-7.1 (1H, ‘m, 7.2-7.4 (2H, m,

8.3-8.4 (1H, m 127 -H-C -F -H-H-OCH3 -H -H 1H NWR (CDClS)Cppn11 43
(9H, s), 1.7-1.9 (1H, m, 2.0- 2.2 (1H 3.1-3. 4 (3H m, 3.7-3.9 (1H,

m, 3.90 (3H, s), 5.1-5.3 (lH, m, 5 51 %H d, J 8.1 Hz), 6.09 (1H, d, J
= 8.3 Hz 7.0-7.1 (1H, , 1. 7 4 (3H m -91- Table 13 R4 R3R5 R6 NI

R7 R2 R1RoPpresence ofc}gmtalyst. CH3

Examples of metal cyanide compounds include sodium
cyanide, potassium cyanide, zinc cyaﬁide, copper cyanide, etc.

The solvent and catalyst for use in the reaction may
each be the same as those used for the reaction between compounds
(6) and (7) shown by Reaction Scheme 4. The catalyst may be used
in a usual catalytic amount for compound (11).

The metal cyanide compound is usually used in an amount
of at least about 1 mole per mole of compound (11), and
preferably about 1 to about 3 moles per mole of compound (11).

The reaction advantageously proceeds 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 20 hours.

[Reaction Scheme 7]
RlO]. . . RlOl R114

| /\/w -
(XN ) 2 &y R114B(0H)z (15) L_S
N

11212 R112

) <R108)

(11) (16)
wherein R, R, b' and X are the same as above, and R

represents any of the groups shown by (1-3), (1-12), (1-14), (1~
19), (1-23), (1-30), and (1-31) in General Formula (1).

The reaction between compound (11) and compound (15) is
carried out under the same conditions as in the reaction between
compounds (6) and (7) shown by Reaction Scheme 4.

[Reaction Scheme 8]



OCH3 Ref. EX. RL No. R RB R4 RS R6 R7 R8 RO NWR 128 -H-Cl -F -H-H-H-H

-H -H 11-1- NVR (CDCl 3) 6PPm | 1.43 (9H, 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 n), 6.83-6.91 (8- n), 7.00-7.23 (4H mwith
RlOl R101R116
l R116 | l
NH c 0 (17 N—CH—R!1®
5
N N
Il{112 llzuz
) (18)

R represents a

wherein R191 and RY? are the same as above;
phenyl group, phenyl lower alkyl group, cycloalkyl group,
cycloalkyl lower alkyl group, lower alkylthio lower alkyl group,
5  amino-substituted lower alkyl group optionally substituted on the
amino group with one or two lower alkyl groups, phenoxy lower
alkyl .group, or pyridyl lower alkyl group; and R™® represents a
hydrogen atom or lower alkyl group. R™® and RY® may alternatively
be linked together to form a cycloalkyl group, provided that the
10 total number of carbon atoms of the portion CH (R'®) (R¥™®) in the
side chain —(R1°1)CH(R116) (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 R117 R101 R118

f A ,/\ A iosy

N
11{112 an

20 (19) - (20)
wherein R, and R' are the same as above; a' represents an
integer from O to 4; R  represents any of the groups shown by
(1-1) to (1-37) as defined in General Formula (1), R' represents
a lower alkoxycarbonyl group; and R™® represents a carboxy group.

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



dd at 57.04, J=2.7Hz and J
J=4.4Hz) 129 -H -CH3 -F -H

(9H,
(3H,

s),

m,

10

15

20

25

30

35

=6. 4Hz), 8.14(1H, s), 8.22 (1H, d,

H-H-H-H-H 1H NVR (CDC 3) Oppm 1,
1.7-1.9 (1H, m, 2.0-2.2 (1H m), 2.26 (3H, s), 3.1-3.
3.6-3.8 (1H, m), 4.3- o1

(19).
The hydrolysis of compound (19) is carried out in a

suifable solvent or without solvent in the presence of an acid or

basic compound.
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

as methyl acetate and ethyl acetate; halogenated hydrocarbons
such as chloroform, dichloromethane, dichloroethane and carbon
tetrachloride; dimethylsulfoxide, N, N-dimethylformamide, and
hexamethylphosphortriamide; and mixtures of such solvents.

Examples of acids include mineral acids such as
hydrochloric acid, sulfuric acid and hydrobromic acid; and
organic acids such as formic acid, acetic acid and sulfonic acids
such as trifluoroacetic acid and p-toluenesulfonic acid. Such
acids may be used singly or ingcombinatibn.

Examples of basic eompounds include carbonates such as
sodium carbonate, potassium carbonate, sodium hydrogencarbonate
and potassium hydrogencarbonate; alkali metal hydroxides such as
sodium hydroxide, potassium hydroxide and 1lithium hydroxide;
alkaline earth metal hydroxides such as calcium hydroxide; and
other like basic compounds. Such basic compounds may be used
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 (19) 1is produced by reacting compound (20)
with the compound shown by General Formula (21):

R'*OH (21)
wherein R represents a lower alkyl group.

Conditions usually selected for esterification
reactions are applicable to the reaction between compounds (20)

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

4
4

3



4.5 (1H, n),6.8-7.1 (5H, n), 7.9-8.1 (2H, nm) 130 -H-H-H-H-H -H -F -H -H
1H NMR ( CDC13) OPPm 1.43 (9H, s), 1.73-1.96 (1H n), 2.01-2.29
(1H m, 3.11-3.40 (3H, n), 3.64-3.86 (1H, m), 4.37-4.56

(1H m, 6.79-6.94 (3H, n), 7.02-7.15 (1+b2m), 7.19-7.40 (3H, m,
7.80 (1H, brs) 131 -H-C -F

(21) can be carried out in the presence of a mineral acid such as
hydrochloric acid and sulfuric acid; or a halogenating agent such
as thionyl chloride, phosphorus oxychloride, phosphorus
pentachloride and phosphorus trichloride. Compound (21) is used
5 in a large excess relative to compound (20). The reaction
advantageously proceeds usually at about 0 to about 150°C, and
preferably about 50 to about 100°C, and usually completes in about
1 to about ‘10 hours.
[Reaction Scheme 10]
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(22) (23)

wherein R™!, R, a' and R are the same as above; 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 trifluorocacetic 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, pertrifluorcacetic acid,
peroxybenzoic acids, m-chloroperoxybenzoic acid and o-
carboxyperoxybenzoic acid; hydrogen peroxide; sodium
metaperiodate; dichromates such as dichromic acid, sodium

30 dichromate and potassium dichromate; permanganates such as



-H-H-H
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OCH3 -H -H 1H NVR ( CDC13) oppm
0-2.2 (1H, m, 3.1- 3.4 (3
3-4.5 (1H, m, 6.50 (1

d, J =
6.0 Hz), 6.78 (1H, d, J = 38,8 Hz) 6.9-
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permanganic acid, sodium permanganate and potassium permanganate;
lead salts such as lead tetraacetate.

An oxidizing agent is usually used in an amount of at
least about 2 moles per mole of compound (22), and preferably
about 2 to 4 moles per mole of compound (22).

The reaction is wusually carried out at about -10 to
about 150°C, preferably at about -10 to about 100°C, and usually
finishes in about 1 to about 10 hours.

[Reaction Scheme 11]
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(24) (26)

RlOl R112 R122

represents a lower
R123

wherein and are the same as above;

alkyl group having one or more halogen atoms; represents an
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
carried out under the same conditions as in the reaction between
compounds (5) and (4) shown by Reaction Scheme 3.

Compounds (7) and (9) used as starting materials can be
easily produced, for example, by the process shown in Reaction

Scheme below:

[Reaction Scheme 12]



7.26 (1H, d, J = 8.8 Hz), 7.92 (1H, s) 132 -H-C -H-H-H-H-H-H-H

1H NWVR (CDCl 3) 5ppm 1.41 (9H, s), 1.7-1.9 (1H m,; 2.1-2.3 (1H m, 3.1- 3.

(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 = =®+z), 7.1-7.3 (2H, m, 8.24 (1H

s), 8.36 (1H, s) -92- Table 14 R4 R3R5 RGN, R? 1 RO CH3
H-F

R2
CH3 OCH3 Ref . quiLm R2 RBARABS R6 NVR 133 -
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(27) (29)

wherein X is the same as above, and R represents a lower alkyl

group having one or more halogen atoms.
The reaction between compound (27) and compound (28) is

carried out under the same conditions as in the reaction between

compounds (5) and (4) shown by Reaction Scheme 3.

Compound (8) as a starting material can be produced, for
example, by the process shown by Reaction Scheme 13 below:

[Reaction Scheme 13]
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R112
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(30) (31)

wherein R, a', X and R™? are the same as above.

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, isopropanol, butanol, tert-
butanol and ethylene glycol; acetonitrile; aliphatic acids such
as formic acid and acetic -acid; ethers such as diethyl ether,
tetrahydrofuran, dioxane, monoglyme and diglyme; aromatic
hydrocarbons such as benzene, toluene and xylene; halogenated
hydrocarbons such as dichloromethane, dichloroethane, chloroform
and carbon tetrachloride; and mixtures of such solvents.

Examples of a reducing agent include catalytic

hydrogenation reducing agents such as palladium black, palladium



“F-H-H-H-H-H-H11-1-NWR (CDCl 3) oppm 1.43 (9H, s),1.8-2.0
(1H, m, 2.1-2.3 (1H, m, 3.1-3.4 (3H, ), 3.6-3.8 (1H, m,
4.4-4.5 (1H, m, 6.6-6.7(1H n),6.7-6.9 (1H n),7.0-7.3

H-F-C -H-H-H-H

(3HL m), 8.16 (1H, d, J = 6.6 Hz), 8.25 (1H, s) 134 -
. ~55-
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carbon, platinum oxide, platinum black and Raney nickel, and the
like. |
' A catalytic hydrogenation reducing agent is usually
used in an amount of about 0.1 to 40 wt3%, and preferably about
0.1 to about 20 wt%, of compound (30).

The reaction advantageously proceeds by adding ‘basic
compound (s) such as sodium hydroxide to the reaction system of

the reaction.
The reaction 1s usually carried out at about -30 to

about 100°C, and preferably at about 0 to about 60°C, in a
hydrogen atmosphere of atmospheric pressure to about 20 atm, and
preferably atmospheric pressure to about 10 atm. The reaction

usually finishes in about 1 to about 12 hours.
Compounds (3), (5) and (6) used as starting materials

can be easily produced by, for example, Reaction Scheme shown

below:

[Reaction Scheme 14]
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(32) (34)

wherein R and X are the same as above, and R represents an
ox0 group, a group represented by R, or an amino group, R¥?
being the same as above.

The reaction between compounds (32) and (33) is carried
out under the same conditions as in the reaction 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:

[Reaction Scheme 15]



-H -H'H NWR (CDCl 3) OPPm 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,
nM, 6.47 (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, -56-8) 135 -H ‘ A
RY%X (9)
RIOINHZ > RlOlRIOZNH
(35) ‘ (4)

wherein R, RY2 gnd X are the same as the above.

5 The reaction of compound (35) with compound (9) is

4

carried under the same conditions as described in connection with
the reaction of compound (6) with compound (7) shown in Reaction
Scheme 4.
Compounds (2), (8), (13), (14), (16), (18), (19), (20),
10 (23) and (26) each of whose RY*? is a hydrogen atom, can be
produced by replacing R*? with a hydrogen atom in compounds (3),
(5), (6), (8), (11), (19), (20), (22) and (24), which are used as
starting materials in each reaction shown by Reaction Schemes 2-
11, using the thus-obtained compound as a starting material, and
15 reacting the starting material under the same conditions as in
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 Réaction Schemes 3-11.

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

present invention by using compound (2), (8), (13), (14), (16),

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.

FEach 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
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-H-H-H-H - H 1H NVR (CDClI 3) OPPm 1.43 (9H,

(1Hm, 2.1-2.3 (1H, m, 3.1-3.4 (3H M, 3.7-3.9 (1H
.5 (1H, m, 6.63 (1H, d, J = 8.7 Hz), 6.90 (1H, s), 7.2-
rr), 8.27 (1H, s), 8.41 (1H, s) 51736 -H-CF3 -F -H-H-H

standard purification procedure such as column chromatography,
recrystallization, etc.

The compound of General Formula (1) according to the
present invention includes stereoisomers and optical iscmers
thereof.

Among the starting compounds and object pyrrolidine
compound of the present invention, those having a basic group or
groups may be suitable to form salts with common
pharmaceutically acceptable acids. Examples of such acids include
hydrochloric acid, hydrobromic acid, nitric acid, sulfuric acid,
phosphoric acid and other inorganic acids; methansulfonic acid,
p-toluenesulfonic acid, acetic acid, citric acid, tartaric acid,
maleic acid, fumaric acid, malic acid, lactic acid and other
organic acids, etc. _

Among the starting compounds and object pyrrolidine
compound of the present invention, those having an acidic group
or groups may be suitable to form salts with common
pharmaceutically acceptable basic compounds. Examples of such
basic compounds include sodium hydroxide, potassium hydroxide,
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
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
pharmaceutical preparations, using typically employed diluents
and/or excipients such as fillers, extenders, binders, wetting
agents, disintegrants, surfactants, lubricants, etc.

The form of such pharmaceutical preparations can be
selected from various forms according to the purpose of therapy.

Typical examples include tablets, pills, powders, solutions,



“H -H -H 1H NMR (CDCl 3) Oppm 1.43 (9H, s), 1.74-1.94 (1H, m,
2.06-2.28 (1H, m, 3.12-3.38 (3H, n), 3.65-3.82 (1H, m, 4.38-
4.56 (1H, ), 7.01-7.25 (5H, n), 8.16 (1H, s), 8.28 (1H, d,
J=4.5Hz). 137 -H -H -F -H-H -H -H -H - H38+ NVR (CDC13) oppm 1. 43 (9H, s),
'1.79-1.97 (1H, n), 2.03-2.23 (1H, n), 3.11-3.29 (3H, n), 3.63-3.79 (1H n),
4.38- 4.50 §idpemyions,83-6nelsidid, m gran0iess. 1208B441en, 8S0DP8s1toYias,

injections (solutions, suspensions, etc.) and the like.

To form tablets, any of various known carriers can be

used, including, for example, lactose, white sugar, sodium

5 chloride, glucose, urea, starch, calcium carbonate, kaolin,
crystalline cellulose and other excipients; water, ethanol,
propanol, simple syrup, glucose solutions, starch solutions,
gelatin solutions, carboxymethylcellulose, sheilac,
methylcellulose, potassium phosphate, polyvinylpyrrolidone and

10 other binders; dry starch, sodium alginate, agar powdef,
laminaran powder, sodium hydrogencarbonate, calcium carbonate,
fatty acid esters of polyoxyethylenesorbitan, sodium
laurylsulfate, stearic acid monoglycerides, starch, lactose and
other disintegrants; white sugar, stearin, cacao butter,

15 hydrogenated oils and other disintegration inhibitors; quaternary
ammonium bases, sodium lauryl sulfate and other absorption
promoters; glycerol, starch and other wetting agents; starch,
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 coating
materials as required, to prepare, for example, sugar-coated
tablets, gelatin-coated tablets, enteric-coated tablets, film-
coated tablets, double- or mplti—layered tablets, etc.

25 : To form pills, any 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 alcohols, gelatin,
semisynthetic glycerides, etc.

35 To form an injection, a solution, emulsion or
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(1H, m, 7. 1H J Hz YeredtROnt 1H, tighn J @il
Hz), 7.62 “%3‘ égte 98“15 %rg _’tlslga HIge)?d%-aFNNR (CDCI 3) opOm 1.43 (9H,

s), 1.8-2. @r(t:mepnge$smzsz 4 (1H, m, 3.2-3.5 (3H, m, 3.80 (3H, s),

3.8-4.9 (1H, 5. 225 9 , 6 03 VJBHtlg
7.1-7. 202 m %é( #—"%c%{hmg c?OHzF?‘M"% 55 (1|JE|gle {pgéser?t ﬁ( 3.
9.0 Hz) ll-l-eNleb(lGE)CIs’i)fﬁnpp&nﬂ; sdhqigigeus)c effegts (qven npfteri- 52103?t("£ﬂmn')
3.2-3.4 (3 rr%;:}t (1H m, 4.6-4.8 (1H m), 6.77 (1H d, J = 5.6
Hz),717 Hsﬁ‘?loflzg(lHdJ—64Hz)737(1HdJ—56Hz)
7.45 (1H, d, J = 5. 6rHdz)pyBeodd ditl, qd>mpd>und506 ke KHeRRRC( CDERBIiepphed. 43
9H, s), 1.82-2.00 2.0 3.

{52 50 erge Prfnt(]%lfa;‘?fﬁlaﬁ’ﬁ £u5° el r&‘i@%lc éii@yﬁwmlmﬁe

6. 76 (ébl dehtidziyai e 1378r]H2)tt Be 96 del Bffedts ) =hdiks sady JsstelHy) |
7.06-7.18( 1H, Y IH VR 1 pm 1. 11 (18 J=7.4

s), 1 77- (2 21 ?12H e 3Ry ;%gf ég’(ﬁgﬂ C‘?ﬁp"”ﬁ‘d&(sg ? sgh‘ierr%%_&) %%‘%?i ég‘ﬁl 1H,
m, 5.97-6, 9{%153:!:"5 @troﬁ 43&@:15;&1:@/2&11”)3 ouB2- 6£FfeddHdwinhing. #estithiks),
6.83-6.95 (1H, Tabi e 20 - 1- NVR ) % H. $) .
1.81-2. 011(s11§1>eﬁ§lor2 *Es%stz INEER, AP, u%e% BH, IFLFE l@ﬁz% rzg’%zl P§§%§?F‘n%

3. 69- 3. 85 1 7 Hie6, 3x2o56xhBobt
7.37(1H, d(ﬁ?n?yr%g%a%ig % 4(!%d 60@5&% %e&lg‘f‘(%pém 143 (9H .

1. 81- 2300 (stiHong) aczlsubtyz a0 ( r@;t @rffd’éwl-ﬂm%@—l yt, gty by Iegﬁ%i
m, 4.99- 51'13 (1r’ee¥QLng6 £k antldepressants The pyrrolidine compound of

the present. invention also 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



H

H d, J=3.5Hz), 7.12-7.31 (3H, n), 7.35 (1H, dd, J=6.5Hz and J=2.5Hz)
NVR (CDC13) 6ppm 1.43(9H, $), 1.83-2.03(1H,n), 2.11-2.35(1H n), 3.18-
_42(3H,m), 3.73-3.87(1H,m), 4.97-5.09(1H,m), 6.53(1H, d, J=3.5Hz),

. 14(1H, dd, J=2. 5Hz, 8. 5Hz), 7.22(1H, brs), 7.39(1H, d, J=2.5Hz),

.56(1H, brd, J=8. 5Hz) 1H NMR (CDC13) OpprRil. 42(9H, $), 1.80-2.03(1H, m,

. 08-2.22(1H 2.22(3H,$), .3.13-3..38( 68- 3. 85(.1H, .
L98(1H, tt e%hg%si& @t%fzw a@tsz&‘sm Bfls)t%%r?ﬂusez @%{%ﬁ? uryn%g behavior
. 33(1H, dd+dse, 5b%d6a5'ééhdi&d¥!\ﬁ (f3e1 3} repp MndA( 9Hﬂl§)0h hitb-2. Kby |
. 08-2.33(1H nj, Hm, 3.71-3.87(1H m’, 5.03-5.20(1H m,
.47(1H, d, @fssgmss r7el1a:s6¢ 2%%%0@911% (CDC13) oppm 1.43 (9H, s),

0,290, 1 30 Rt iy B, ol B, 500

67.17, F=2aBHefaadt 60AHEIhilS tI2g( 2Pl ke 807 201l H, )0, 1 INNRHEEDELBYS oppm

1. 44 (9H, 1. 90 (1H 02-2.21 (1H 3,09-,3. 41 (3H,

3 6.5, 00 %‘%’ilf’a‘ﬁ}ne% RS Pfﬁog‘ﬁ‘j‘m'e éﬁ’fﬁe ﬁ?egl“%e'gg dff??@lflgfi( nfn?,‘d
7.15-7. 29 €REkre e 81&21@fﬁedkhv(92|ﬂprﬁ)trélaiti\ih4? Q&H&hﬁs) d)lmnmdéré,BCéﬂ:kbd Sl)>y
1719 (1H M. 2.1-2 3 (1H m, 2.53 (3H_s), g? n?#F

(1H m, 5r§ B %d(meuﬁ?t FFE PR dof) =S OH% ’ 7I‘<5°r PineR -‘”}ﬁ 9r2 73
(2H, r‘r), 7a93dthe d, J = 5.7 Hz) -99- Table 21 NWR 1H-N|\/R (CDC13) oppm
1.43 (9H, s). 1.71-1.90 (1H, m), 2.01-2.25 (1H, n), 3.08-3.40 (3H, m,
3.71-3®9 (1H n), Bxawpkesg PfH, s¥ch 7. 95epses (1ckyde 7. hipertsspiph, m
7.49 (1H, 1H$ fosiei]

lee- i 87 ¢ 1}*?1‘7:‘:“7?%Sl gt et 0 mQ of %&)es%oghlgﬂg% 3H§)%wrjdf% g%bblﬁ ,
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171 (qifeetabds Bepge it/ on R o e P LRy > . 2

(1H m, 4chc51d1—(121blluce@i Bodd 6. cﬁls(o]rlderﬁj Biged. 7Tar2ltyn) & 6.dEPFeds{BH,

L T7.2:7. 4 100-_Tabhl
RN 1o E}BEF%ﬁs%O%S Snfiigth lgﬁélﬁ(la % pﬁgsi%gﬁg% §g{;§ Sen, g
(1 Hle m, &2 3:11‘hh(1ni§|"|s m) i Seabes. 6 by]fz}bthy!r)mdisﬁﬁ 3. Bfpéri2itatiyroddildh (
r),
7.15-7.3 (Smﬁ}rogﬂey Aﬂdé‘?ofl iH%lﬁﬁgéeJ' a“’fe%rrgeﬁHfﬁd] lf%é‘thiop/‘ (SYE%#O‘PS
| H NMRo( GRGH3)hseppB didedde,( MHhesherls Hidehlde, binkraedeltal blédﬁdlrﬂ@,

3.1-3.35 1H, 8 4. 05 1H, br 6. 55- 2H,

6.77 ( 1H(dld3 ejﬁ@srzcéi:&nﬁc gatgﬂu(i i%dﬁom% gscépﬁefs)ﬁ%%e(ﬁsi@ ‘gjf tJh&
2.0Hz ). pikddNMRGEqCOCEShinPpnae eégl()nQH d&preskida (OIH chf 1dixer?2. 1. 3 (
1H m, 3.15-3.4 ( 1H m), 3.4-36 (2l m 365385 (‘I m) 3 85-4.0
( 1H m, aﬁ@@&cznlﬁsrlkﬂeﬁ?ﬁesseO%l%dﬁ%d ¢y, TPdicings guehpAg ingeslereny) op
m, 7.60 éld'll'esgloﬂ kil )b 1'36%&63@6@%0@@&“ ahx4éty Qdﬂ;duééd by
1.85-2.05 H m), 2.15-2.3 1H, m% . 1H, m), 6 ( 2H,
m, 3265- ac@qst@pmtnﬁlsqrclear( a@meby jn t@e%bef Yﬂrla‘ds BhﬁSl@aé desq%egs

6. 96 lH 2 H NVR
( CDCI(3 ) Op p?m n?—UJ.zQ‘P?E.I% 'hegd @Jiziug%aH ]§}aln 1@1%e(:%ﬂ3n, 1nhe'r %a@'@nﬁuryl) A
( 3H, d, \baidl-OYEBC‘)llaB 1d333t3]5 aneg Ca@-uﬁc?) @r GQJH rﬁ or@a$5 33-38131-5(0 2H,

, 4.0-4. 6
0 bry ), FuEnhYy Mhnafetly ) Ha %odfds;ag (L) “%yﬁergﬁaézlé e
CDCI 3) oppRophtAZ i, S)),reatl&i&g? Preblish repthial5cRranic 1Ielbshjuct21,\&7 (
15- 3, 35 6 2 4.05-4.25
1H )3Pn) P‘ng?ﬁa ylﬁlsﬁﬁgg %I’fraég%i& ?r@%eté% ?5 Sfﬁ%g&g lf'éag‘z 14297 7. 03
H s), aboh ﬁélbila,d sdcta8. pHebla, ldnﬁmlﬁpwlﬁﬂ)omlaem bo@Btfalﬁﬂlﬂatﬁ:)
4 ( 1H br ), 2.1-2 3(Hm,315335% , ( ,
8 ( stHesH) , SBENY5 ACYEL rﬁtre§39533ﬂ“ O(mfl'-l ﬁYOl nitl PTFISOI?:PllJtY—
Q%l%grﬁeéy; dboé v 7 H@séﬂ‘a‘i‘é ﬁecocio@'é‘z )N aZuf’Qcﬁoan, d,
. Ivﬁ 3) oppm 1. 4% I (i
zazangmlsmr)iers 2(e3g65 @HQH%XIHE) N@reoeas, @mé @Hllrma) narm&a 3 (

)
o
- % ; %%%e/l?fh&a%fﬁfﬁéﬁéeﬂsl 553 oTrofeL Gt gty
0.9Hz ), 3.15-3.35 ( 1H, m), 3.35-3.6 ( 2H, ), 3.6-3.85 ( 2H, m), 4.07
%H, br), 6.62 ( 1H, dd, J—22 85Hz) 6.80 ( 1H, s), 6.93 (1H d, J

T
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2.0
3. 6- 3.
1. 9Hz
J = 5.
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2H,

oprT13

Hz

1 ), 7.42 ( 1H, d, J:8.5HZ). -101- Table 23 HN-R1L ' NCH3 CH3 Ref.
. RINMR

(
Ex



No. 193 1\3.15-3.6 ( 3H, n), 3.7-3.85 ( 1H, m), 4.4-4.65 ( 2H, n), 6.43
( 1H d, J 8.6Hz ), 7.07 ( 2H, s), 7.76 (1H, d, J = 8.6Hz ). cH31H NMR
(CDCI3) oppm 1.47 ( 9H, s), 1.93 ( 1H, br ), 2.17-2.29 ( 1H m, Hz ),
7.23 ('1H, d, J =2.9, 9.0 Hz ), 7.55 (1th2d, J = 9.6 Hz). -102- Table24
R3 R4 R5 NVR -F-F-H 1H NVR (CDCI3) Oppm 1.47(9H, s), 1.76-1.95(1H,

2.09- 2. 25(ph¢nmarmtm1—3ramwem ang. BenzosmFIHNeR) , Tlygtes ?8@24‘-}?11%

To Oks) - HEHTRH T ARERESG! 31 SRR 1 ORely o 95y P9 980y

2. (2557; g 1% ?%L%m@;ﬂﬁﬁcr&gg&dieﬁ,, Sl 4d08ARits, M) hemmb- Gl%rcém %,9-
. -Cl- 50 d6 1,39

1.64-1. 85 (qﬂﬂerhmalarz BERes Ui (‘%%FOI’AVEEr'z I §ﬂz‘ C?fa"fcb?C%in tJ( &?Slme

3.22-3. 39 (2kkc E‘f) 3. 42131 88A 1, @Il.seé’tseZB 369@ (,1H dé)entdiaB89 téhlsed Dy

?18Hz)643(1 dd, J = 8.6, 2.5 Hz 655(1H

1

N

H d, J _Pegr@rﬁgn s_Fq:_quaﬂq, NMVREUL aSﬁBT’n 1§}dgge<€19HPaé5<1nson S

60- - 1. 82 1. 7 92-
R g e (fo,é?gkme“%éo %%&dfﬁﬁem”?d%g"o%%é‘%lgzlééﬁ* m.

E EHF % lHé Ng%d@@l@pﬁ@pﬁmla) ,ggra(@glag) spasrmlq watitlaw) , ip. Pee blopd
H, 3.9

(21 . G Rl Wom . as (r 0y 1 g 93 1

% 033 3222 %aéé'ﬂ;(rdﬁmteStﬁlﬁaB 31»a(:andus)oxdar36 3n52u@2mg whange 6016, TEveEHt

1.46 ( 9H, ¥ ¥ ‘éffrg Ofﬁ! &eg)ag“é yl}é%“e(gﬁsgﬁﬂoﬁﬁfgysasﬁ%ﬂw 4

Hz ), 3.21 s( rﬂdﬁ,omlér )ﬁlb?o:oﬂ@algn?zH sj&ﬁdx)qme?) Efﬁ:x(es%H 1n}a:bnt,1n8m9§, (TaHetir '),
6. 26-6. 31 6. g k%l 8. % QEEH-H 1H- . NVR
( CDC13) Qop?rﬁnﬁr&’@eegH tsf)lc Pty %“%a( 1H, ‘ﬁi)ep Qmi’éla'z 2Pt m) , TS 30

(1H, m, 3.AF3t56n(2HieMcit3. 68ypdr&O{ AH.ty) , dBs8bdek: 03 (ADHD) ), dhrb2i€2H,
d, J=8.7Hz), 7.12 (1H, d, 8.7Hz) 103- Table 25 R4 R3R5 R10RS8 R1R6

rO CH @ﬁBC@qrogézfsmaﬂ:-X hem_lcpﬁgnpg, R,@hpgn% fatigue, cataplexy, sleep apnea
syndrome and headache (related to angiopathy).

BEST MODE FOR CARRYING OUT THE INVENTION
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 Kasei Corporation), 30
g of cornstarch, and 2 g of magnesium stearate were mixed, ground,
25 and then subjécted to tableting using a punch of 10.0 mm in
diameter for sugar-coating tablets. The thus-obtained tablets
were coated using a film-coating agent comprising 10 g of TC-5
(trade name, Shin-Etsu Chemical Co., Ltd., hydroxypropyl
methylcellulose), 3 g of polyethylene glucol 6000, 40 g of castor
30 oil, and a suitable amount of ethanol, producing film-coated
tables having the above-mentioned ingredients.
Reference Example 1
Synthesis of 3-[ (3, 4-dichlorophenyl) - (4-fluorophenyl) amino]
pyrrolidine-l-carboxylic acid tert-butyl ester

35 Sodium hydride (0.19 g, 60% in oil) was added to 10 ml



R7 R8 RO R10 NMR No, 204 -H-H-F -0 -H-CH3 -H-F -H -H 1H NW\R
(CDCI 3) oppm{1.42 (s), 1.44 (s) total 9H, 1:1}, 1.71-1.89 (1H
m, 2.03- 2.19 (1H, m, 2.08 (3H, s), 8.12-3.36 (3H,

_63_
of dimethyl sulfoxide (DMSO) and stirred at 60°C for one hour.
Subsequently, 1.0 g of (3,4-dichlorophenyl) - (4-fluorophenyl)amine
was added to the mixture and stirred at 60°C for one hour. A DMSO
solution containing 2.0 g of 3~ (toluene-4-sulfonyloxy)
5 pyrrolidine-l-carboxylic acid tert-butyl ester was gradually
added to the mixture and stirred at 60°C for 15 hours. Ethyl
acetate was added to the reaction solution. The solution was then
washed with water, and dried over magnesium sulfate. The solvent
was distilled off  under reduced pressure, and the residue was
10 purified by silica gel column chromatography (n-hexane : ethyl
acetate = 20 : 1). The eluent solvent was distilled off under
reduced pressure to thereby obtain 0.29 g of oily brown 3-[(3,4-
dichlorophenyl) - (4-fluorophenyl)amino]pyrrolidine~l-carboxylic
acid tert-butyl ester.

15 H-NMR(CDCls) § 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 solution, 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)phenylamino]pyrrolidine



m, 3.61-3.82(1H m), 4.32-4.45 (1H m), 6.23-6.29 (111, m,
6.46 (1H, dd, J=3.0, 6.0Hz), 6.86-7.07 (4H, m 205 -H-F -F -H
“H-F -F -H -H 1H NMR (CDCl 3) 0pprn143(9H s), 1.73- 1. 92( 1H,
m, 2.00-2.22(1H, m), 3.11-

l-carboxylic acid tert-butyl ester.

*H-NMR (CDC13) 6 ppm:

1.42(%9H,s), 1.73-1.93(1H,m), 2.05-2.23(1H,m), 3.10-3.36(3H,m),

3.61-3.83(1H,m), 4.33-4.50(1H,m), 6.48(1H,dd,J=2.9Hz,J=10.3Hz),
5 6.74(1H,d,J=2.8Hz), 6.96~7.07(2H,m), 7.16-7.34(2H,m), 7.35-

7.46(2H,m) .

Reference Example 3

Ssynthesis of ((S)-l-benzylpyrrolidin-3-yl)-(3-fluorophenyl)amine

A toluene solution containing 2.2 g of (8)-1-

10 benzylpyrrolidin-3~ylamine (12.5 mmol) , 2.2 g of 3-

bromofluorobenzene (12.5 mmol) , 0.31 g of 2,2"-

bis (diphenylphosphino) -1, 1’ -binaphthyl (BINAP, 0.51 mmol), 0.14 ¢
of bis(dibenzylideneacetone)palladium (Pd(dba),, 0.22 mmol), and
1.3 g of sodium tert-butoxide (13.2 mmol) was heated under reflux

15 wunder a nitrogen atmosphere for 3 hours. The reaction solution
was filtered to remove insoluble matter, and ethyl acetate and
water were added to the filtrate to separate the solution into
layers. 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
((8) ~1-benzylpyrrolidin-3-yl) - (3-fluorcphenyl)amine.

'H-NMR (CDC13) 6 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)-1l-benzylpyrrolidin-3- yl)—phenylamlne
((S)-1-benzylpyrrolidin-3-yl)-phenylamine was
synthesized using (S) -1-benzylpyrrolidin-3-ylamine and

bromobenzene in the same manner as in Reference Example 3.

0ily brown substance



3.36(3H, m), 3.59-3.78 (1H, n), 4.25- 4.41(1H, m, 6.51-6.72(4H,

m,
R

7. 09( 2H, dd, J=8.5,18.0Hz) -104- Table 26 R4 R3R5 R6 N,
CHO)(3 H3C CH3 Ref. EX. RL R2 R3 R4 R5 R6 R7 R8 RONVR No.

R1R9

10

15

20

25

30

35

-5~

'H-NMR (CDC13) 0 ppm:
1.56-1.78 (2H,m), 2.22-2.39(1H,m), 2.41-2.58(1H,m), 2.70-
2.84(2H,m), 3.63(2H,s), 4.01(1H,s), 6.57(2H,d,J=8.5Hz), 6.64~
6.73(1H,m), 7.11-7.19(2H,m), 7.21-7.36(5H,m).
Reference Example 5 :
Synthesis of ((S)-l-benzylpyrrolidin-3-yl)-(3~fluorophenyl)- (4~
trifluoromethylphenyl)amihe

A  toluene solution containing 0.7 g of ((S)-1-
benzylpyriolidin—B—yl)—(3~fluorophenyl)amine (2.6 mmol), 0.59 g
of 4-bromobenzotrifluoride (2.6 mmol), 65 mg of BINAP (0.1 mmol),
23 mg of palladium acetate (0.1 mmol) and 0.28 g of sodium tert-
butoxide (2.9 mmol) was heated under reflux under a nitrogen
atmosphere for 3 hours. The reaction solution was filtered to
remove insoluble matter, and ethyl acetate and water were added
to the filtrate to separate the solution into layers. The organic
layer was 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 — 10 : 1). The eluent solvent was
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) 0 ppm: A
1.82-2.01(1H,m), 2.17-2.31(1H,m), 2.61-2.78(3H,m),
3.45(1H,d, J=12.9Hz), 3.64(1H,d,J=12.9Hz), 4.55(1H,m), 6.78~
6.86(3H,m), 6.88-6.96(2H,m), 7.19-7.36(6H,m).
Reference Example 6
Synthesis of  3(8)-(3-chloro-4-fluorophenylamino)pyrrolidine~1-
carboxylic acid tert-butyl ester

To a 50 ml of toluene solution containing 5.0 g of
3(8)-aminopyrrolidine-l-carboxylic acid tert-butyl ester (27

mmol) and 5.7 g of 4-bromo-2-chloro-l-fluorobenzene (27 mmol)

were added 1.7 g of BINAP (2.7 mmol), 0.30 g of palladium

acetate (1.3 mmol) and 3.5 g of sodium tert-butoxide (36 mmol).

The mixture was heated under reflux under a nitrogen atmosphere

R7



206 -H-C -1 -H-H-H-H-H-H1-1-NWR (CDCl 3) Oopm 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 ~6¢3H, n), 8.28 (1H brs), 8.42
(1H, brs). 207 -H -
for 8 hours, and then cooled to room temperature. Water was added
to the reaction solution, and extraction with ethyl acetate was
performed. After drying over sodium sulfate and concentration
under reduced pressure, the residue was purified by silica gel
5 column chromatography (n-hexane : ethyl acetate = 4 : 1). The

solvent was distilled off under reduced pressure, and the residue
was recrystallized from diethyl ether to thereby obtain 4.76 g of
white powdery 3(S)-(3-chloro-4~fluorophenylamino)pyrrolidine-1-
carboxylic acid tert-butyl ester. o
10  H-NMR(CDCl3) 6 ppm:
1.47(9H,s), 1.78-1.96(1H,m), 2.10-2.28(1H,m), 2.10-2.28(1H,m),
3.11-3.30(1H,m), 3.30-3.56(2H,m), 3.57-3.79(2H,m), 3.85~
4.03(1H,m), 6.38-6.47(1H,m), 6.60(1H,dd, J=6.0Hz,J=2.9Hz), 6.90-
7.00(1H,m).
15 Reference Example 7
Synthesis of  3(S)-(3-chloro-4-fluorophenylamino)pyrrolidine-1-
carboxylic acid tert-butyl 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-1—fluoro—4—iodobenzéne
(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 filteredvusing 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-fluorophenylamino)pyrrolidine-l-carboxylic acid tert-

butyl ester.

'H-NMR (CDC13) 6 ppm:
35 1.47(%H,s), 1.78-1.96(1H,m), 2.10-2.28(1H,m), 2.10-2.28(1H,m),



-0 -F-H-H-H-H-H-CH3 1HNWR (CDCI 3) Oppm 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, nm), 6.25-6.36
(1H m, 6.52 (1H dd, J=3.1, 6,0Hz), 6.90-6.98 (1H m, 7.25-7.28
(1H, m, 8.30 (1H, s), 8.48 (1F7d, J=4.8Hz). 208 -H

3.11-3.30(1H,m), 3.30-3.56(2H,m), 3.57-3.79(2H,m) , 3.85-
4.03(1H,m), 6.38-6.47(1H,m), 6.60(1H,dd,J=6.0Hz,J=2,9Hz), 6.90-

7.00(1H,m) .
Réference Example 8
5 Synthesis of 3(5)-(3-cyanophenylamino)pyrrolidine~l-carboxylic
acid tert-butyl ester
To a toluene solution (7 ml) containing 2.82 g of 3(S)-
aminopyrrolidine-l~carboxylic acid tert~butyl ester (15 mmol) and
1.82 g of 3-bromobenzonitrile (10 mmol) were added 68.5 mg of
10 BINAP (0.11 mmol), 22.5 mg of palladium acetate (0.1 mmol) and
3.91 g of cesium carbonate (12 mmol). The mixture was heated
under reflux under a nitrogen atmosphere for 8 hours. After
cooling to room ﬁemperature, water was added to the reaction
solution, and extraction with dichlofomethane was performed.
15 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 1.56 g of 1light yellow- powdery 3(38)-(3-
20 cyanophenylamino)pyrrolidine~l-carboxylic acid tert-butyl ester.
TH-NMR (CDC13) 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(2H,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 mmol), 24 mg of
tris(dibenzylideneacetone)dipalladium (0.027 mmol) and 144 mg of
sodium tert-butoxide (1.5 mmol). The mixture was heated under
reflux under a nitrogen atmosphere at 100°C for one hour. After

35 cooling to room temperature, the reaction solution was filtered



-Cl -Cl -H-H-H-H-H-CH3 1H-NWR (CDCl 3) Oppm 1.43 (9H, s), 1.70-1.86
(1H n), 2.04-2.28 (1H n), 2.12 (3H s), 3.14-3.21 (1H ), 3.23-3.35 (2H,
M, 3.68-3.84 (1H, n), 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, n), 7.27%8= 30 (1H m), 829(1H s), 8.50
(1H, d, J=4.7Hz). -105- Table 27 R4 R3R5 R61\1., R7 | R2

" (31CH3 OH3TSi IEH3CRéﬂteEx Roe RIEFOREtR4 F&ﬁF%FQQPeRGrﬁbeﬂNRHZEGT redugedy

Q?H,- - % | H2 5% %Uj% i (t(ﬁgcéggsg%‘%gm é%:@ﬂ'éd Spy kifdch &F1 colum

chromatography (n-hexane : ethyl acetate = 10 : 1 — 3 : 1). The
purified product was concentrated to dryness under reduced

5 pressure to thereby obtain 0.28 g of light yellow amorphous solid
3(S)—(3—chloro—4—methoxyphenylamino)pyrrolidine—l—carboxylic acid
tert-butyl ester.

'H-NMR (CDC13) § ppm:
1.47(9H,s), 1.80-1.90(1H,m), 2.10-2.20(1H,m), 3.10-3.25(1H,m),

10 3.38-3.75(3H,m), 3.83(3H,s), 3.92-3.96(1H,m), 6.47(1H,dd,J=2.8Hz,
J=8.8Hz), 6.67(1H,d,J=2.8Hz), 6.81(1H,d,J=8.8Hz).
Reference Example 10
Synthesis of 3(S)~-(4-methoxyphenylamino)pyrrolidine-l-carboxylic
acid tert-butyl ester

15 To a 10 ml of ethanol solution containing 0.28 g of
3(8) - (3-chloro-4-methoxyphenylamino)pyrrolidine-l-carboxylic acid
tert-butyl ester were added a 0.2 ml of a 5 N sodium hydroxide
solution and 0.1 g of 10% palladium carbon. Catalytic 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(8S) - (4-methoxyphenylamino)pyrrolidine-1-

carboxylic acid tert-butyl ester.

"H-NMR (CDC13) 6 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)aminolpyrrolidine-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



3.67-3.84 (1H, nm), 4.38-4.52 (1H, n), 6.52-6.53 (2H, m,.6.87-6.89

(1H, m), 7.35-7.40 (2H m, 8.34-8.35 (1H, n), 8.54-8.56 (1H, .
210 -CHO-H-H-H-H-H-H 1H NVR (CDC13) oppm: 1.43 (9H, s), 1.79-1.92
(1H m, 2.04-2.22 (1H m, 2.34 (3H s) .3.15-3.38 (3H m, 6.76

(1H, dd, J = 8.4, 2.5 Hz), 6.85 (1H, d,
mmol) and 2.3 g of 3-bromo-l-fluorobenzene (13 mmol) were added

32 mg of tri-tert-butylphosphine -* tetrafluoroborate (0.11 mmol),

24 mg of palladium acetate (0.11 mmol) and 1.5 g of sodium tert-

butoxide (16 mmol). The mixture was heated under reflux under a

5 nitrogen atmosphere for 8 hours. After cooling to room
temperature, water was added to the reaction solution, and
extraction with ethyl acetate was conducted. After drying over

sodium sulfate and concentration under reduced pressure, the

residue was theﬁ purified by silica gel column chromatography (n-

10 hexane : ethyl acetate = 4 : 1). The purified product was
concentrated to dryness under reduced pressure to- thereby cbtain
1.56 g of oily yellow 3(S)~[bis-(3-
fluorophenyl)amino]pyrrolidine-l-carboxylic acid tert-butyl ester.
'H~-NMR (CDC13) & ppm:

15 1.43(%H,s), 1.78-1.95(1H,m), 2.02-2.26(1H,m), 3.12-3.39(3H,m),
3.65-3.83(1H,m), 4.35-4.51(1H,m), 6.61(2H,dt,J=2.1Hz,J=11.0Hz),
6.61-6.68(2H,m), 6.77(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 (91.5 mmol)
were added 1.86 g of tri-tert-butylphosphine °* tetrafluorcborate

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(S)-[(3,4-dichlorophenyl)-thiazol-2~ylamino]pyrrolidine~
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6.97-7.05 (1H, ), 6.87-6.89 (1H dd, J = 8.4, 4.6

, 7 27-7.35 (1H, n), 8.09-8.145 (1H, m, 8.18 (1H - d, J = 3.8
211 -H-O-F -H-H-H-H-F -H 1H NVR (CDC13) oppm 1.43 ( 9H, s),

(1H, m), 2.05-2.3 ( 1HO+), 3.15-3.4 ( 3H, m,
1H m), 4.35-4.5 ( 1H, m, 6.59 ( 1H d, :
1l~carboxylic acid tert—butyl ester.

'H~NMR (CDC1s3) 6 ppm:
1.43(%H,s), 1.83-2.03(1H,m), 2.11-2.35(1H,m), 3.18-3.42(3H,m),
3.73-3.87(1H,m), 4.97-5.09(1H,m), 6.53(1H,d, J=3.5Hz),
7.14 (1H,dd, J=2.5Hz, J=8.5Hz) , 7.22(1H,brs), 7.39(1H,d,J=2.5Hz),
7.56(1H,brd, J=8.5Hz) .
Reference Example 13 ,
Synthesis of 3(8)-[(3-chloro-4-fluorophenyl)pyridin—-3-
ylamino]pyrrolidine~l-carboxylic acid tert-butyl ester

To a 10 ml of toluene solution containing 1.0 g of
3(S) - (3-chloro-4~-fluorophenylamino)pyrrolidine-l-carboxylic acid
tert-butyl ester (3.2 mmol) and 0.75 g of 3-bromopyridine (4.75
mmol) were édded 50 mg of 9, 9-dimethyl-4, 5-
bis (diphenylphosphino)xanthene (XANTPHOS, 0.09 mmol), 21.4 mg of
palladium acetate (0.10 mmol) and 11.6 g of sodium tert-butoxide
(120 mmol) . 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.
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 - 1light yellow 3(8)~-[(3~-chloro-4-
fluorophenyl)pyridin—B—ylamino]pyrrolidine—l—carboxylic acid
tert-butyl ester. '

'H-NMR (CDC13) 6 ppm:

1.43(9H,s), 1.79-1.98(1H,m), 2.08-2.29(1H,m), 3.12-3.41(3H,m),
3.65-3.85(1H,m), 4.38-4.51(1H,m), 6.83-6.91(1H,m), 7.00~
7.23(4H, m{including 7.04ppm(dd,J=2.7Hz,J=6.4Hz)]), ‘8.14(1H,s),
8.22 (1H,d, J=4.4Hz) . ‘

Reference Example 14

Synthesis of 3(S)~[(3-chloro-4~-fluorophenyl)cyclohexyl
amino]pyrrolidine-l-carboxylic acid tert-butyl ester

A 3 ml of acetic acid solution containing 0.60 g of



J =
br),

(cDCl3) Cppm 1.43 ( 9H, s), 1.8-1.95 (1H, m, 2.05-
2.29 ( 3H,

1H,

10.2Hz ), 6.95-7.05 ( 1H, m, 7.1-7.3 ( 2H m, 7.84
7.96 ((1H d, J = 2.1H ). 212 -H-CH3. -F -H-H -H -H -F -H
2.25
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s), 3.15- 3.35 ( 3H,_m, 3.65-3.8 ( 1H m,
n), 6.45-6.55 ( 1H, m, 6.85.6.95 ( 2H, n), 7.0-

3(S)~[(3—chloro—4—fluorophenyl)amino]pyrrolidine—l—carboxylic

aclid tert-butyl ester (1.9 mmol) and 0.56 g of cyclohexanone (5.7
mmol) was stirred at room temperature over night. To the mixture
was added 1.21 g of sodium triacetoxyborohydride (5.7 mmol),
followed Dby stirring at room temperature for 8 hours.
Dichloromethane was added to the reaction solution, the reaction
solution was washed with water and an aqueous saturated sodium
hydrogencarbonate solution, and then 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 = 10 : 1). The solvent was distilled off
from the purified product under reduced pressure to thereby

obtain 0.24 g of oily colorless 3-[(S)-(3~chloro-4-

fluorophenyl) cyclohexylamino]lpyrrolidine-l-carboxylic acid tert-

butyl ester.

'H-NMR (CDC1s) & ppm:
0.81-1.32(6H,m), 1.44(9H,s), 1.60-2.00(6H,m), 2.79-2.93(1H,m),

2.98-3.10(1H,m), 3.16-3.31(14H,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).
Reference Example 15
Synthesis of 3(S) - [ (4-carboxyphenyl) - (3-chloro-4~fluorophenyl)
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) aminol pyrrolidine-
l-carboxylic acid tert-butyl ester (3.7 mmol) was added 6 ml of a
5 N sodium hydroxide solution, followed by stirring at room
temperature for 15 hours. Dichloromethane and acetic acid were
added to the reaction solution to make the reaction solution
acidic. After washing with water three times and with an aqueous
saturated sodium hydrogencarbonate solution once, the solvent was
distilled off under reduced pressure to.thereby obtain 1.50 g of
white powdery 3(S)-[ (4~carboxyphenyl) - (3-chloro-4-
fluorophenyl)amino]pyrrolidine-l-carboxylic acid tert-butyl ester.
*H-NMR (DMSO-dg) 6 ppm:
1.33(%4,s), 1.72-1.88(1H,m), 2.06-2.26(1H,m), 2.99-3.23(3H,m),



9 ( 1H br ), 7.87 ( 1H, d, J= 1.9Hz ). 213 -H
- “F -H 1H NMR (CDC13) oppm 1.43 ( 9H, s), 1.8-1.95 (1H,
2.2 1H,r’r),31335(3Hr’r)36538(1H m)435-4.5(
6.45-655(1H, 7.05-7.2 ( 4H?2 ,780 1H br'), 7.88 (1H,
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1-carboxylic acid tert-butyl ester.

20  'H-NMR(CDCls) 6 ppm:
1.43(9H,s), 1.80-1.91(1H,m), 2.11-2.29(1H,m), 3.01(3H,s), 3.16-
3.40(3H,m), 3.70-3.86(1H,m), 4.49-4.61(1H,m), 6.62(2H,d,J=9.0Hz),
7.03(1H,ddd, J=2. 6Hz, J=4.1Hz, J=8.6Hz), 7.01-7.06(1H,m), 7.19~
7.23(1H,m), 7.24-7.31(1H,m), 7.66-7.74(2H,m).

25 Reference Example 17
Synthesis of 3(S)-[ (3~chloro-4-fluorophenyl) - (6-cyanopyridin-2-
yl)amino]lpyrrolidine-l-carboxylic acid tert-butyl ester

3(S)~[ (6-bromopyridin-2-yl) - (3-chloro-4-

fluorophenyl)amino] pyrrolidine-l-carboxylic acid tert-butyl ester

30 (500 mg, 1.06 mmol), =zinc cyanide (250 mg, 2.12 mmol) and
tetrakis (triphenylphosphine)palladium (122 mg, 0.106 mmol) were
suspended in 8 ml of dimethylformamide (DMF), followed by
stirring under a nitrogen atmosphere at 110°C for 9 hours. After
cooling to room temperature, ethyl acetate and water were added

35 to the reaction solution to separate the solution into layers.



(1H, nm), 2.08-2.36 (1H, m), 3.12-3.32 (3H, n), 3.67-3.96 (1H, n), 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, n). -108- Table 30 R4 R3R5

Ref. EX. No. RL R2 R3 R4 R5 R6 225 -H -HsE -Cl -HC " 226 -H -H -F
-C -HNdA 227 -H-H-F -G -HH3CO )le-.0.CH3 228 -H-H-F -Cl -H
H3C. 0 The organic layer was 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 = 6 : 1 — 3 : 1). The solvent was
5 distilled off from the purified product under reduced pressure to
thereby obtain 398 mg of oily colorless 3(S)-[(3-chloro-4-
fluorophenyl) - (6~cyanopyridin-2-yl)amino] pyrrolidine-l-carboxylic
acid tert-butyl ester.
'H-NMR (CDC13) 8§ ppm:
10 1.44(%9%4,s), 1.74-1.84(1H,m), 2.03-2.24(1H,m), 3.08-3.32(3H,m),
' 3.76-3.86(1H,m), 5.28-5.38(1H,m), 6.21(1H,d, J=8.7Hz), 7.04-
7.11(2H,m), 7.23-7.42(3H,m).
Reference Example 18
Synthesis . of 3(S)-{(3-chloro—-4-fluorophenyl)-[5- (4-
15 fluorophenyl)pyridin-2-yl]lamino}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 mng,
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 silica 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(S)-{(3-chloro-4-fluorophenyl)-[5-
(4-fluorophenyl)pyridin-2-yl]lamino}pyrrolidine-1l-carboxylic acid
tert-butyl ester.
'H-NMR (CDC13) 8 ppm:
35 1.44(%H, s), 1.78-1.89(1H, m), 2.05-2.23(1H, m), 3.07-3.31(3H, m),



CNH3229 -H-H-F-H-H1\1) 230 -H-H-F -CH3 -H 231 -H-H-C -C -H
Ny Cl IN 232 -H-H-F -H -H NyCl | 233 -H-H-F -CH3 -H . NyCl
NVR 11-1-NVR ( CDCI3 ) Oppm 1.43 (9H, s), 1.81-1.95 (1H, m, 2.10-2.35
(1H m,. 3.12-3.30 (3H, n), 3.74-3.95 (4%4-n), 5.34-5.45 (1H n), 6.31
(1H, d, J=9.4Hz), 7.06-7.10 (2H, n), 7.21-7.33 (2H, m). 1HNWVR ( CDCI3 )
6ppm  1.43 §985 (5, dB4- D=991( 1H.0n§Hz)2. 1G-.B3126. 42HLH M) m)3, 126.3)838H(3Hd,

B by, 7 26-RakEE g 750574 L4fAlE) R 7?%zﬁzeéié%m 7 95 45H - SR R

( CDCI3 ) Oppmy 81_414(1(;39Hm23 180195(1H ., 2.04-2.20 (1H, m,
320340(3H s), 377388(1Hrr) 5.21-5.30 (1H, m), 5.46

(1H, s), B@f%qwc@%amp}-@ B9 4.3, 8.7Hz), 7.13-7.19 (1H, m, 7.24 (1H,

dd, J:254 gyﬁ%ﬁ951s of 3(S)-[ (3—-chloro- 4—fluorophenyl)—(4~thiophene—3—
ylphenyl)amino]pyrrolidine-1l-carboxylic acid tert-butyl ester
Using 3(8) - (4-bromophenyl) - (3-chloro-4-

fluorophenyl)amino}pyrrolidine-l-carboxylic acid tert-butyl ester
and 3-thiopheneboric acid, 3(8)-[(3-chloro-4-fluorophenyl)- (4~

10 thiophene-3-ylphenyl)amino]pyrrolidine-l-carboxylic acid tert-
butyl ester was synthesized in the same manner as in Reference
Example 9.

Oily colorless substance
'H-NMR (CDC13) 6 ppm:

15 1.43(%H,s), 1.83-1.88(1H,m), 2.05-2.20(1H,m), 3.18-3.31(3H,m),
3.63-3.84(1H,m), 4.40-4.51(1H, m), 6.71-6.80(1H,m), 6.85-
6.88(2H,m), 6.94(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-1l-carboxylic
acid tert-butyl ester

3(8)-[ (6-bromopyridin-2-yl)~(3-chloro-4-
fluorophenyl)amino]pyrrolidine-l-carboxylic acid tert-butyl ester

25 (200 mg, 0.43 mmol), l-methylpiperazine (0.61 ml, 0.55 mmol),
9, 9-dimethyl-4, 5-bis (diphenylphosphino)xanthene (XANTPHOS, 12 mg,
0.02 mmol), tris(dibenzylideneacetone)dipalladium (9 mg, 0.01
mmol) and sodium t-butoxide (61 mg, 0.63 mmol) were added to
toluene (5 ml), followed by stirring under a nitrogen atmosphere

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 column
chromatography (n-hexane : ethyl acetate = 4:1). The solvent was
distilled off from the purified product under reduced pressure to

35 thereby obtain 102 mg of oily colorless (S)-{(3-chloro-4-



1H-NMR ( CDCI3 ) oppm 1.43 (9H, s), 1.70-1.88 (1H, m, 1.97-2.20 (1H, n),
3.07-3.30 (3H, m, 3.72-3.82 (1H, nm), 3.83 (3H, s), 3.96 (3H, s), 4.86 (1H,
s), 5.37-5.41 (1H, m, 7.05 (1H, ddd, J=2.6, 4.2, 8.7Hz), 7.21-7.31 (2H,
m . IH-NVR ( CDCI3 ) oppm 1.43 (9H, s 1.86-1.96 (1H, m, 2.16-2.28 ‘
(1H n),310335(3Hn) 3.72-3.77 (1~ m, 4.41-4.51 (1H, m), 7.09-7.17
6 S) .. 1H NMR ( m 143(9H s),
85 1 97 (fcllﬁog-" Fl’16@330?58[? gé %Pyﬁﬂlpeﬁa%b“ﬂm E)leél%f 3.35 (3H, N,
. 70-3.78 (y:llJTlammlo}ﬂyﬂr%l‘ldﬂﬁeéJlk&aﬂﬁoc&lggaglc?z:e(rgbibuﬁ}l dstQf-7. 13 (1H nm,
.06 2H1 s) (1 s). HNWR | 3 Oppm 1.43 (9H, s), 1.81-1.96
rr) Zﬂﬂﬂbﬂ?@c@ﬂﬁpﬁ;ﬁ 315339(3H , 3.63-3.78 (1H, n), 4.37-4.45

H

H, , 29 dd J 1 =2. 2l 9l ~_d,

5 aty), d o8 (oG 1 TPl £ %0%3% e 8 % 3

H n')5 221652412,6n)(,1|-]3 08)-3 . 31 08H,30)37 3(3m<4mbrsa 63.3470. @QIHlH,m) £.30-4. 45
H

kBRI T bR ) MR T L

3.65-3.80 (168 (m,m)4. 3518-232% (34, m))., 6.90-6.97 (2H, ), 7.07-7.13 (1H,
7.91 2H 11- | | 3 m 1.44 9Hs 174190 1H,

2. 08- ( F‘%Eii?r?ﬁce @XG@P% %)C(% qu, 3.78- g 88 ()1H m, 5.20- (5 35 ?)1H
ET), 6 92 (il]htlﬁbsﬂs—4 8b), B(©4-(15hcrddeto- 4=£ll§3rdbl'%ny§ Zm)plﬂerg&f)lnzlz5

2H, 847 (1H d, J=4. 6Hz) THNWR ( CDCI3) oppm 1.43 (9H
7 da riphenyl) asiiggl pypeokidinemy -oampxyifc §§ld3t%—évu§3f (SfEer

1.77- 1
m,3.70-3.90 (1H nyging28-5.43 (1H m 3 §)5@%4%ongphén§lgb§3*chaogé f1H,
dd, J:24 8. 5Hz) , 729(1H d, J-=2.4Hz) 90 (1H,
d, J=6. omfluor%hemwﬂz emmr)roaéémeil Mrpgwlscy aq1d?5tqr188>U(tyP=| effer

2

o, 6 62 (I of Syeishes? 18 Chat Slopiprégeefithcpt Syl 2 pltyyafpl

7.51 (1H, yjbpheml)@mlaom:;rolact;zeezwamyllqmm te DBy loppher lvds

gQH, SS‘L?Z %ﬁ_%fageglmfgﬁ %F%g %I}L%? ﬁ%jsﬁ’ig%%f%ﬁﬁ?c &?;%mgﬁg‘ %f) 3.61 (3H,

8. 7THz), 7.Q@Bly Heloddess=uiGita®c®Hz), 7.11 (1H, dd, J=2.6, 6.6Hz), 7 65 (1H,
brs), 7 79, 4Hz). 1HNVR ( CDC13) oppm 1.42 (9H, s), 1.90-2.20
(2H, ”g)éuf‘égPCé’)?% 8 (3H s), 3.22-3.45 (3H, nj, 3.61-3.82 (1H ),
4. 67- 4 76 1143(9@,5 6. 80: 65-G4. q2U(AH, m), 61 9B-1.03 ((HHp) 1) , 17108 .(ODKLHLm) ,

J=8. 6Hz) , p=5. 2Hz),. CDC13, 44 (9H,
1.78-1. 236 Eﬂ][g(%go‘% n. 24??@"%;?&% éﬂi's 31 %@ﬂpﬁ){%l&é{ ((1H 2)
7 26050220‘“38 e ko) I AR Coe1s ) oo 1 a4 or )
7 m S
177187‘%%%@??3%” gf(lH m, 3.11-3.35 (3H, prr) 3.75- 3.86 (1H,
, 5. 14- Byhdnetts M, Bf07 (1K (Hd[ (I=2hHorB-45HZhnoghddy X ) LH3-@h1dre-AHz) ,
751(1H J=1, 1Hz), 7.58 (1H, _dd, J=3,82Hz 7.90 (1H, s), 8.09 (1H,
s) . 1H NVEE(ucesehenyl i pyaapbiding 1- ?a#%wiylslo: eid ﬁfrtﬂowlzefeem
m, 3.03-3.33 (3H, TE) an- 8hn{drbuddio el sthltZHa) co%t&%n@n%%((éﬁ mq
6.06 (1H, dd, J=3.4 92Hz)702(1Hdd J=2. . 7.12 ,
7.28 %@4 qhloyerdafbyorophshyi) %lléq]myrﬁf?ll@l%‘](‘ﬂﬂrb@?%’ ic .agid Tl‘aﬁﬂfer 32
NNR H N 4 1H,
Yy Osw%u(tngr\Dgs%e} Q@ggﬂ%7& 3, églﬁ'nols)) anJ:l 725c¥11§f‘o(-4ffl\ﬁ9rﬁob%n9§%%‘(g1ﬁ[e(
J 2.1, 12. (@H:_BP 96. 3896mmelQ1HaSr’r)idd€d08 1145 i, to=mhydre kY, sdlxz@o(an

a3 (ZgﬁHZ") tgig 5%%&% rgr%)s fyis %?lﬁﬁam%% 3TEs “@305%%%9) P 83

(1H, dd, szhmgelomaz)muﬁuzs 51237 Hebidednunder04flkx d;ndsz.aﬁl—h:)trogen

835088 e (G2 Whutlnd foched? Qg RSS2 e g o)

1. 73- 1. 90 sdtBd t’@ e OBeattA2n( ébL'Lut‘rion 3.208- éxBﬁacﬁBi’dm @Lt@d&@tﬁj’-l‘l etQdr
J=7.2, 10.7Hz), 16-5.25 (1H, , 7.08-7.14 (1H, 27-7.33 (2H,

7.49 (1H, Y&F, C?n%@ci‘(em %ﬁ%&;r thyegglwelbr%ofﬂlwnrwsmkme @5@1 Wﬂ@%@ﬁatﬂoi&
(9H, s), Lind6rl 8QuLddl pmess@ré)S @1@8refsll|diuerr)was3 2iFi3 (b%H sﬂ)lca &f-3.87
(1H ). 5.14-5 25 (1H, 0s d, J=2.4, '8 BF), d

J=2. 3Hz), c@lgmn(mhmorggtogﬂfa@@y( 18- heaanel =4, @thBl 2pzdtalss 19 61H lbrs) Th8. 66

1H, . | 6 2.28
(11 ) QR (IR OO R o LB Gl
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). HNVR ( CDCI3) oppm 1.43 (9H, s), 1.82-1.95 (1H, m), 2.09-2. 25

(1H, ), 3.13-3.37 (3H, m), 3.70-3.80 (1H, n), 4.41-4.50 (1H n), 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). 11-1-NVR ( CDOI3 ) oppm 1.44 (9H, s), 1.74-1.88 (1H ),

PN NN NS AN N NS —— g g — NN -



1H-NVR ( CDCI3) Oppm 1.41 ( 9H, s), 1.8-2.0 ( 1H- m),
L 3.15-3.4 ( 3H, n), 3.7-3.9 (1H, m), 4.5-4.7 ( 1H m.
6.9-7.1 ( 2H m), 7.2-7.35 ( 3H, m), 7.42 ( 1H d, J =
. 65-7. 75( 1H m). 1H-NWR ( CDCI3) Oppa16d.42 ( 9H, s), 1.
2.05-2.3 ( 1H, m), 3.15-3.4 ( 34 m), 3.7-3.85 (1H, m),
) 6 Bfedsutd tod, thereb?. 3pt8iBH2. J§ &.&E Mitite AEH)onmou%

.62 1H .
My, o boepor ATRadnnaty 4 S are- ‘fnpf?%ogee@%?(m ).
-4.6 ( 1&?{111{8 pﬁr%alﬁlﬂé#l%rbbxglzcoacﬁd &z t)-buby95edtdr( 6H m),

7.7 ( r% CH31H- NMR ( CDCI37) oppm 1.41 ( OH, s), 1.8-1.95 ( 1H,
2. 05 2’215NR191DCh:)6129m2(3H d,"J = 0.6H ), 3.15-3.35 ( 3H, m,

.7-3.9 1 45 6. 35 -
395 j;(ﬂﬂ , 745%%%1% B2 §5211%H3n) 188994 30,
FE)1$WRNWWWDWMW%®%mmdJ&@gm@&Q%n@gwm
2.
3.

', 205 2 Sy, b s? £ e el o o AR s ol

, 7.01 (mzaddz 32 (£HImB, 'BAB]-(ZLH),d,J—&.’LSI(z JLH, bs )" 7. 15 7.3 ( 2H .
7.39 ( 1H, S 1.9 ). 7.81 ((1H dd, J = 3.6, 8.4H ). 1HNWR ( CDCl 3)
~oppm 1. 42?(*3f-®4<'3n§53 8@‘8&31@9%3( 1H, m), 2.05-2.25 ( 1H m, 3.15-3.35 (
3H, rr) 103 Egﬁxt@xe@lé"bfr@)(4—4:1'&51‘6bﬁt6x}1"}byﬁﬁdln§ 87 ( lH d, J = 1.9H ),

5-2.3 ( 1H,
- 6.

~— -

2
6
2
8-

I
w;mpmo

- U'I-hi—" N

3
8-1.95

U'I

3w3m3w3N>A3Hr~rag
-

© 6.93

J =10, 8.5H ), 23 g r%l.
7. 25- 7 4 ( 4H m . 1Fe NVRME Gﬁu@l?nq&b%r‘? fﬁl 41°O(nt@|11n1§9 £ Yﬁlcil ((1PHgr
CH3m), 2.0+ 2nﬁno]i|)'| amly, 12b§5m& Mhl%kob&téﬁe 3(36 rﬁl 3F31mmm&>7w€as9 a(ddlabﬂ m
),44546% m, 6.75 ( 2 %d m,.7.15-7.3
('2H, m), Po¥gssiumg ca;benqtemz(lﬁ 9. 5381fi II‘FPl fgllo‘ee% b8 fﬁzlryln% RFR (
(CD;JC,:-|3 2:] Og%m t%?np(arg’duré) foﬂ §5h33u9§ ( ﬂ?’ék:efl?’rg?()@ 1%19 %ag @déléb F!b) th% gg
( 1H, h’ﬁ) r@a¢51@n9s@lm¢¢orm an@ 9x1zr@<5t3(or2wlfm ethyiaa(:e*@m-e s§3 07r®i Was,
d, J =8.6
2 1-2.3 ( ?}’mcf’ng‘f%%ﬁ& %&é%ﬁ%'p lier! 4 %’a%%dﬁ%ﬁ?%%%liﬁg@% H’fﬁm?n
), 6.71 (1lHwidd, agd=d@ied cgegHraynesign FUdSate1HThe) sozveny way Bigtimiyd

51 e b5 iRy Fladeqd Fhrdetl, St ISR IR Burtodddiogt!

1H, m), 4s5141c55g(511eb1w) cr&:o&@tm;blaphlxd (d-hexare, :8.e3Hyl) acerase 7=15 (

Car 825 D i octies ragpRe e Plisabrfet il ik fRabesf:

( 1H, m, 301 3t85r<éb§3H dst)taﬁx? 3339 ( &H, of), diby4. 6o orldssm), 26(65 (

1H, dd, J = 2.2, 9.0 0572(5H m), 7.75 ( 1H, d, J = .3Hz ),
8. 67( 1H, cgiorobw%p{y S Yoppm: 1.43 ( 9H, s), 1.7-1.9 ( 1H m,

2. 05- ZSQeMeméE@m};‘-lézﬁ(BH m), 38395(1Hrr) 54555(1H
. 6.03 (_1H, d,

g) 2 ( 2H (ﬁiﬂyth?sg‘s 703"55 % %))H[%(Py?lgén 21121"10&‘%5’“3’9 l%‘% ICDCI 3

) oppms 1. é§rl€o;9§§hc5)ac1li fedt It lHesl‘E)ar 2. 05-2. 25 ( 1H, fT) 3.05-3.35 (

3H m, 3.8 3.95 (_1H, m),5.4-5.55 ( M, 6.02 (1H d

J = 8.9Hz ),
7.0-7.2 ( 6H ny, 7346 (almwowrryl%denm& JarbOopvER ( GRS ) Bsﬁhbﬂtﬁs

9H, 1. Zs 2 95
( 1HS)m),g55€e4 i %édé dﬂ) 5. % %oi 524 Mhl&kobétég)&ﬁénhl%@ U‘% é’: 853} >

), 7.3-7.580¢14H, pcrfqassn@scarb%a(:emo By, g7. 670 meply, al:,td SQ@lqudJGie

3. 16. ?!VEOE@%@ ) g'3%g1§1§é’g’&9 1‘13% 51”5%%?81 go(é%’( ﬁégtr%n%tg%é ggge?'mear%d

7.05- 30 20fdtedn) unﬂe35(ﬂ:e-lflubd be4 24 8h@st) 7 BBteJS @fs(ozmngn)tO8 rmvm( 1H

d, J=2.9Hz) 1H-N , 8

( 1H br )%e ’@ %H ngL,er g@ rT)ZMas a ed %O l}% r)eacds;l g % %\.EFJ.OI’B an
3.19-3. 28 éxﬁﬂécﬁﬂbn $i48 étﬁyﬂ &cethte 656 HZ )wa§ éﬁhdﬁdﬁh& 1the Mrganic
.49-4.55 ( 1H, m, 6.22 é % H dd, J = 8.1, 8.6
), 6.87L@/5 (ash, W?ﬁhed7 t{iéth7 V(?é“re(r 1FW1?6 a’ﬂ%? Fiqqy qygr jragnesiumg 7
g 1FL“@G1ﬁaﬂng:%ﬁk Qﬁﬂ%bn% @%s(d%@t1§ledlo§§ ﬁn@ér(rébhcéa f@é@@r@lH
).

SR

3.22-3.734 : m), 6 ( 3H s Y 1H,
35. 658170 vghe_;H rens:)duee ws( J.tﬂqenddpuslélezds bxa 353&19&1 @edo (cnéuuma J
8 Hz ), 6.99-7.05 ( 1H m), 7.17 ( 1H, dd, J = 2.5, 8.9 Hz)' 7.26-7.27
H m), 7.77-7.90 ( 2H, m. CH3 OH3CXCH3 NWR 1H-NWVR ( CDCI3 ) Cppm
3( 9H, s), 1.78- 1.90 ( 1H, n), 2.04-2.17 ( 1H m), 2.66 ( 2H dd, J =
7

—_ =

8.
1
.4 S
.7, 7.7 Hz ), 2.86 ( 2H, dd, J =6.7, 7.7 Hz ), 3.19-3.29 ( 3H m, 3.36 (
s), 3.66- 3.78 ( 1H, m), 4.35-4.41 (1H, m, 6.60 ( 1H, ddd, J = 3.0,
90Hz) 675678(2H m, 6.86 ( 1H, dd, J =1.9, 8.6 Hz ),
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3'1.76-1.85 ( 1H, m), 2.01-2.09 ( 1H, m), 2.22 ( 3H, s), 2.71-2.75 ( 2H
m), 2.84-2.88 ( 2H, m), 3.13-3.28 ( 3H, '), 3.63-3.75 ( 1H, m), 3.77 (
3H, 's), 4.33-4.37 ( 1H m, 5.06 ( 2H s), 6.47- 6.53 ( 2H ), 6.69-6.85 (
5, m), 6.91-6.95 ( 1H, m), 7.14 ( 2H, d, J = 8.5 Hz ). -11 6- Table 38
leRe--OCHOXSHSCCHS Ref Ex. RLR6NWR No. 11-1-NMR ( CDCI3) Qppm
1.41 ( 9H, s), 1.8-2.0 ( m, 21- 2.3 ( 1H m 3.15:3.4 ( 3H m,
3.7-3.9 ( CRrOmR§OguARY. 4n6h€X§1I1I3 m §thyl gicetete sH3 m )L) -7. Thg . paxgifipd r’r)

7. .281H- &ISR ?b%lﬁ%t 4%5:34 c]olﬂceﬂtra?t'ze Jugﬁ'é’% %ed eéc’f5 g?:sgf&zi%ﬁ'tomchggiﬂy gjbé é

rr) 3.15-3322( 3H,ma), B 9e3 9 (oxmy m)co&oﬁlglss? ( L, (S 4- 6o 8 dindbt dd
J = 2.0, 8. J = 9 4Hz
) Teoay Cyipteleutyizhipotblyidn dlgdd %a’(ﬁfx(ﬂiﬁ asfa Fets e vdiedegr opmn
40 $H, el cBeRaD b ap m), 21 W M, 3.15-3.4 ( 3H X

3. 7- 3 9 ( 3H 7.38
7.53 ( d“rB}LSQrOHzl 3o 17(91éH,71n>9, ( %ﬁgn% 1?553555% % 5 21#)’5 JIIZI-HRIM? (
CDCl 3) Oppm 95'~34QL5( 191Hm)z), 1. 8 2.5-6.58,4Mm) 2- 1- 2. 31 (30% IEf)J—635iliz>'5 ((

3. 7- 4.6 (1H m), 6. 45- %
1H dd, J & 711 @Hrd @’ﬁﬁ 9, zI?r 3§ 8511, ¢, Jro= 58z 4fg6 )5H27r547(51"I—I6 1Ham>:,

5. 4Hz ), (o8B (1o Golo el )0 787,95 ((SH M. 1N (A1 3)
Oppm 1.4 iH m, 2.1- 23(1H rr),313 ( 3H ' m,
L 7-3.19 ( lieefeﬁﬁ)ncmExsmmleQS lH m), 6.45-6.6 ( 1H, m), 7.07 ( 1H, dd J

> 8H28> Sty s o ré“k?%fé%ﬁ?#ﬁ% e P

iippm 1amb010(]p9’EI;roiidirle-8L-—z.a@b(>x5t]:IIc i tért 2Bl Hdtem), 3.1-3.4 ( 3H

, 3.7-3.9 ( 1H, . A5y - 1H,.m _5- 8 ( 1H,

d J =10, P fs);l.g% %hiﬁéos%*,ﬂf‘)fé’pse&ﬁad“m IPYF%’I&%HG A (
3H, m. carbbkylExarptiel ltert-butyl ester (3 g, 9.5 mmol) 1- bromo-—3—
Synt hesi sof (.3, 4- di chl or nyl ) phenyl rroI|d| 3-ylamn d|hd oride
ar aceti o ST BEPETREn (T 16 1 RO R RBSaEo R S AR RAS. 1L ot Boxy i o
a;:i dtert ]leBélmn&S]I yerwdke @u@erﬁéd i3, Wn@t@bﬂpyrﬁﬂh%mddaohmm ammegj((jodwll .
g) was sti oom t enper at ur e over ni_ght ot m xture was adde

g of sodi Lﬁﬂlﬁlol 38e%8x§%ﬁvd?%digof%l BPnEd By St i r*%lgﬁegr OO temRsat ur e

for 8 hourtempBirablies pneidiane was adird t @ot hehd eaehiNos0l381RAAD and
washed with water, followed bi dryi ng over rragne5| um sul fate. The sol vent

was di sti IS%¢d36EECRNY&FD T E8hY da5?5§ Br ¥2S o RANERE§si diECasIEHEW gl fi ed
by sibpca gehknsel UaDeshspamt QaRRNBUIFaheXafee sElivar: 3e.t At T12 ofk) -

The sol vent was distilled off fromthe purified product under reduced
pressure, Y@AGTt ﬁ@dP%iidB’éesl%nﬁﬁas dir88oFeetiye vesNPrydLoerl By eibksadl-gstlhanol
and heat edoypfiRT chebhiodr nqnhﬁeﬁanéf he &34t laeetﬁeéuf—' 9N W3S and the
concentrated to dryness reb obtain 50 ng of brown anorphous solid
(3,4- di cmﬁépﬁ@nwpéﬁehymwr@@rmaﬁtgayﬁémuﬁéedl Wﬁd’@@@ﬁl argegeure  to

1H NVR(

201. 50- %&ggb% P8, & 25CR T 5 78390 R ST 02 Slg B3rshigge+
3.51- 8566€1anf}>ph61n§611) ﬂB?lewmroyﬁzE&(nihpMMlQEMe I=Gtirdylic acid
6. 87(1H, d,tg 3 est%% 7.19(2H, m), 7.29-7.44(2H m, 7.45-7.54(2H m,
9. 03( 2H, brs I 25 Synt hesi s of _

(5)-(3, 4- éIIHﬂIMR)(rCmo:hehﬁb):mhenyl pyrrolidin-3-ylam ne di hydrochl oride

Cert butyi-CELgi 00 15 412 eSSl Ve T Aot Hyar BeRport LYk b ctdol

and heated. yndze,rmref6 I7s6 . POLH o, w-7.3027 e .reacti on sol uti on was
concentrated to dréness t o_{ hereby

obt ai Hb. 1R§6FH¥h h6udSol i d3(S)- (3, 4-

di chl or oph Mamenylcpdrrd I3 Mhﬁ@idlﬁl—]ﬂdbﬁ? &fyde-( 3%%8(@5& 0
6ppm 1. 5091 68(1H m, 2. 10- Sq I'9[ 2.75-2. 90§§%H qu 2-l nd

3. 23( 2H, npPrepBh)- %nwlpmrﬁ?lndm—i-@e@pw@lc @osd( meprddowt—zzl @ered=9. OHz),

o o i a2 Bre) a8 3 AAAE M e1do Aibertyh 215 Mn1 ooy (2H4 M

Synt hesi smﬁirse]fpyxmodpldeny—l) ddboxyiiol bdid-Senyttbiidyl ester (0.5 g, 1.24

ts(r): L![:JI gaoﬁtﬂ‘y,) e,nyl agh}jfarr%jgeu solu%lon (1 ml) aano s%djiurzn 9(‘3 1hcl Or(%MBB% hane
((5)-1-benzyl pyrrol [ d| n-3-yl)-(3-fluorophenyl)-(4-

trifluoronethyl phenyl)amne (0.48 g, 1.1 nmol) was added 1- 10 chl or oet hyl
chl oroformate (0.82 g, 5.8 nmmol). The mixture was stirred at room

tenperature for 15 hours and heated under reflux for 3 hours. The sol vent
was d| stl I I ed off under reduced pressure, and 5 m nethanol was then added

D.av i w



-119- reduced pressure to thereby obtain 0.35 g of white powdery (3-

chl or o- 4-f | uor ophenyl) - ( 4- net hanesul f onyl phenyl) - (S)-pyrrolidi n3-yl am ne
hydrochl ori de. 1H NVR (DVSO d6) 6 ppm
51.56-1.68(1H,m,2.19-2.29(1H n), 2. 82-2.97¢1H, n), 3. 08(3H, $),
3.10-3.20(2H, M, 3.57-3.68(1H, M, 4. 70-4. 85(1H, m, 6. 69-

6.75(2H m, %, 32: 5. R61H, mrd. B8sperfikdl HnmDMF. §3- 1h169( Idlipwed by stirring
9.10-9.45(2H, m ., Exanple 5 10 ,

Synt hesi sof §8- ehiGriers 4 haBESphd iy ey - Pk iR itai Koom temperature, water was
yl oxy) but y1la4&) &? r\{rfél LblizRr3on! aBine o, T urer akerder Ao aliuenesalut hosc {4
m) containing 3(S)-]4- ' '

(pyri di n- 2-waoxgdbiitaeahi nBhey orekidi nkayer attisodricdl aved wefiput julfate,

ester (0.2 0.6 I - -2-¢ck _1- 0
et 02 SRS R, BgTg bl ek ofF (horobensent (Rl
0. 05 mmol ), The | sgdsbéneyl wdeneaoetidhed di pathadibasicll sig,icd. 0k lmotgluand

sodi umtert-but oxi de 10 .2 | ) and,heat ed._under. refl.ux, under
ni trogen at Cha %Ylégﬁ%ﬁfs§m£¥¥83'ca%$i etQP?@%ﬁ?b@rPSH%%ﬁﬁghﬁ%%n
wat er was agslesbritoatbe nedeti erdaobdt pesssiard extiaeidbyn oddsinetthph acetfat e
was conducted. The extract was dried over na%EeSi§§%§U|fat§ and .
concent r at et lihdefoYFdFEEd prled s é; i T ia™ Hasy ES e BEFRY Y "y
silicajgel ol ghRBNBYLSERRINALN=-BEXSNE 1icclyl asetabecyl 2stel) . The
solvent 25 was ‘distilled off fromthe purified product under reduced
pressure. fﬁeNMB$€@@bﬂw@Emm1ssolved in 0.4 m dichloronethane, and
Lrif1uor oacptjdoaCtd, (010841 7504 nimio! )1 Wasoaddsd, wher eboro fel lsgyed shy-
u

stirring at room tefperature rs. After concentrating under reduced
pressure, the Mésmdue Bas-putd f3baby 308+HPIZ 1M er @eﬁtée@?ﬁbnﬁbje@%?Ve
fractions, & ent was distilled off under reduced pressure, and 10%
agueous potassi um carbonate solution was added to the residue, followed by
extracttbon with di chTloe ometbhaneds Theowxt batow warsrdr irpdnred nayneke ugame
sul fate and concentrat ed r.re e 2-.and an -120- ethanol

sol ution cgﬁggfﬁﬁnasf%ﬁaF¥%q§§W% ggfﬁgﬁg%aégg%géﬁga to the residue (ethano
solution) to thereby obtain a uniformsolution. After concentration under
reduced pressure, water (3 m) was added to the residue, followed by
freeze-drying to 5 thereby obtain 19 ng of white solid

(3-chl oro-4-fl uorophenyl)-|[4-

(pyridin-2-yloxy)butyl]-(S)-pyrrolidin-3-ylam ne difunarate.

1H NVR( DMSO- d6) 6ppm 1.45-1.55(21-,n), 1.65-1.8(2H, M, 1.8-1.95(1H m,
2.05-2.15(1H, M, 2.6-4.05(11H n, 4.25(2H1t,J=6.5Hz), 4.3-4.4(1H nm),

6. 55(4H, $), 106.77(1H,d, J=8.5Hz),6.8-6.9(11-i,m,6.9-7.0(1H m,

7.03(1H, dd, J=3Hz, J=6. 5Hz), 7. 22( 1H, dd, J=9Hz, J=9Hz), 7. 65- 7.7(1H m,
8.1-8.15(1H, mM. Exanple 6 Synt hesi s of

(3-chl oro-4-fluorophenyl) - (3-nethyl sul fanyl propyl)- 15
(5)-pyrrolidin-3-ylam ne hydrochl ori de An acetic acid solution

(3 mM) containing 3(S)-[(3-

chl oro-4-fl uorophenyl )am no] pyrrolidine-1-carboxylic acid tertbutyl ester
(0.60 g, 1.9 mmol ) and 3-nethylthiopropionic aldehyde (0.6 g, 5.7 nmol) was
stirred at roomtenperature over night. 20 Sodiumtriacetoxy borohydride
(0.81 g, 3.8 mol) was added to the m xture, followed by stirring at room
tenperature for 15 hours. Dichl oronmet hane was added to the reaction
solution, and the reaction solution was washed with water and an aqueous
sat ur at ed sodi um hydrogencar bonate sol ution, and dried over magnesi um 25
sul fate. The solvent was distilled off under reduced pressure, and the
resi due was then dissolved in 1 N hydrochloric acid-ethanol (10.rma) and
heat ed under reflux for one hour. The reaction solution was concentrated to
dryness to thereby obtain 0.16 g of yell ow anorphous solid

(3-chl oro-4-fluorophenyl)-(3- 30 met hyl sul fanyl
propyl)-(S)-pyrrolidin-3-ylam ne hydrochl oride. 1H NVR (DMSO d6) 6 ppm:
1.52-1.70(2H, m, 1. 80- 2. 18(i ncl udi ng5H, n{ 2. 07ppn(s)]), 2. 40-

2.51(2H, M, 2. 84-3.49(6H,mM, 4.29-4.49(1H m, 6. 85-6. 95(1H, m,
7.05-7.35(2H, m, 9.30-9.79(21-1,m. -121- Exanple 7

Synt hesi sof (3-chl or o- 4-f 1 uorophenyl ) pyri di n-3-y1-(S)- pyrrolidin-3-ylam ne
di met hanesul fonate To a di chl oronet hane solution (100 m) containing 3(S)-
5 [ (3-chl oro-4-fluorophenyl)pyridin-3-ylaM no] pyrrolidine-1- carboxylic
acid tert-butyl ester (16.0 g, 41 nmol) was added trifluoroacetic acid (20
m), followed by stirring at roomtenperature for 3 hours. The sol vent was
distilled off under reducedpressure, andanaqueoussat urat edsodi um 10

o o B b - v a -
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Ex. No. RL R2 R3 R4 R5 R6 R7 R8 RO R1I0 Mp.(C) Salt 13 -H-H-F -H-H -H -H
-F -H -H 155. 4-156. 4 Fumarate 14 -H -H-F -H-H -H -H -d -d -H
178.7-180.1 Fumarate 15 -H -H -H -H -F -H -H -O -O -H 156. 6-158. 7

Fumarate 16 -H-F -H-H-H-H -d -80-
Table 2
H
N-R1
(p
CH,
o)\O—K
H,C CH,
Ref. Ex. R1 . NMR
No.
38 "H-NMR (CDCl;) 8ppm

1.20-1.30 (2H, m), 1.46 (9H, s), 1.50-1.70 (5H, m), 1.80-1.92 (2H, m), 2.05-2.12
(1H, m), 2.92-3.05 (1H, m), 3.06-3.15 (1H, m), 3.25-3.65 (4H, m).

'H-NMR (CDCls) dppm

O O

39
1.00-1.30 (5H, m), 1.46 (9H, 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 (CDCls) 8ppm '
\ 7 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)
41 =N H-NMR (CDCl3) Oppm
—<_ _/) 1.47 (9H, s), 1.82-2.00 (1H, m), 2.18-2.32 (1H, m), 3.14-3.37 (1H, m), 3.39-3.56
N (2H, m), 3.73 (1H, dd, J=6.0Hz, 11.5Hz), 4.37-4.52 (1H, m), 4.59-4.71 (1H, m),
7.84 (1H, d, J=2.5Hz), 7.90 (1H, d, J=1.0Hz), 8.00 (1H, brs).
42 'H-NMR (CDCl;) Sppm ,
/@ 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).
43 — 'H-NMR (CDCl;) 8ppm
» 1.46 (9H, ), 1.73-2.01 (1H, m), 2.15-2.31 (1H, m), 3.12-3.35 (1H, m), 3.36-3.59
N (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), 8.56-6.64 (1H, m), 7.38-7.46 (1H, m), 8.04-8.15 (2H, m) ‘
44 s 'H-NMR (CDCls) 8ppm
/@;/) 1.46 (9H, s), 1.55-1.71 (1H, m), 1.74-2.01 (1H, m), 2.16-2.29 (1H, m), 3.19-3.36
(1H, m), 3.40-3.59 (1H, m), 3.63-3.85 (2H, m), 4.01-4.19 (1H, m), 6.71 (1H, dd,
J=2.2Hz and 8.6Hz), 6.99 (1H, d, J=2.2Hz), 7.13-7.21 (1H, m), 7.35-7.43 (1H, m),
7.59-7.68 (1H, m) :
45 'H-NMR (CDCl;) dppm
/@\/\} 1.46 (SH, s), 1.88-2.01 (1H, m), 2.19-2.29 (1H, m), 3.20-3.36 (1H, m), 3.41-3.59
s (2H, m), 3.68-3.90 (2H, m), 4.03-4.18 (1H, m), 6.69 (1H, dd, J=2.1Hz and 8.6Hz),

7.03 (1H, d, J=2.0Hz), 7.11 (1H, d, J=5.2Hz), 7.17 (1H, d, J=5.3Hz), 7.59 (1H, d,
J=8.4Hz)




-H -H

-HH
“H-H -F

Table 42 Ex. No. R1 R2 R3 R4 RS
-C

-HH 152.9-155.5 Funarate 20
-H-H-HH138.1-141.8 Funarate 22

- 124-
-HH 152.0-153.0 Fumarate 18 -H -C

-H -H -SCH3

“H-H -d

Salt 17

-H -H 156. 4-158.5 Funar at e
144.0-147.9 Funarate 19

-HH 143.0-145.0 Fumarate 21 -Cl

-C
Mp. (C

..81..
Table 3

R4 R5 NMR

R2 RS

Ref. Ex. R1
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-H -CI
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, m), 7.31-7.51(3H,m

(1H, m), 2.08-2.
Oppm

,8), 1.73-1.92
3.69-3.88(4H,m with s at ©3.84), 4.49-

1.42 (9H
m.), 7.08-7.16 (2H
H-NMR (CDCly)
1.42 (9H,'s), 1.73-

-Gl -H

-H -Cl -H

52

(3H, m),

, M), 6.42 (2H, d, J=1.6Hz),

1.89 (1H, m), 2.02-2.21 (1H, m), 3.09-3.33
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3.62-3.85(1H,m)
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-HH 141. 7-143-8 Funmrate 23 -C - -H-HH 130.2-132.2 Fumarate 24 -H
-H-0CF3 -HH 131.2-133.6 Fumarate 25 -H-Cl -H-HH 146.6-149.1 Funarate
26 -H-H-CF3 -HH 120.3-124.6 Funarate 27 -H-H -OCH3 -HH 137.5-139.2 .
Furarate 28 -H -H -NO2 -HH 153. 0-135-B2~Funarate 29 -H -OCH3 -H -HH

135. 3-140.7 Fumarate
Table 4

R4
R3 Rb
R2 N
R1 O :
N CH,

J—O—CH,
0 CH,
Ref. ExR1T R2 R3 . R4 R5 NMR
No.
58 -H -H  -OCH; -H -H 'H-NMR(CDCL) oppm

1.42 (9H, s), 1.80-1.86 (1H, m), 2.00-2.12 (1H, m), 3.15-3.26 (3H,
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 -OCHs €l -H 'H-NMR(CDCly) dppm
1.43 (9H, ), 1.47 (3H, t, J=7.0Hz), 1.75-1.92 (1H, m), 2.01-2.21
(1H, m), 3.11-3.36 (3H, m), 3.64-3.83 (1H, m), 4.10 (2H, q,
J=7.0Hz), 4.36-4.51 (1H, m), 6.67-6.74 (2H, m), 6.83-6.93 (3H,
m), 7.04-7.08 (2H, m), 7.14-7.27 (2H, m...

60 -H -H -OCsH; -Gl -H 'H-NMR (CDCl) Bppm
1.08 (3H, t, J=7.4Hz),1.43 (9H, s), 1.79-1.95 (1H, m), 1.96-2.20
(1H, m), 3.15-3.38 (3H, m), 3.60-3.85 (1H, m), 3.98 (2H, t,
J=6.5Hz), 4.37-4.51 (1H, m), 6.86-6.73 (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 (CDCls) 8ppm .
: 1.43 (9H, s), 1.7-1.9 (1H, m), 2.0-2.2 (1H, m), 2.24 (3H, s), 3.1-3.4
(3H, m), 3.6-3.8 (1H, m), 4.4-4.6 (1H, m), 6.69 (2H,d, J=7.9
Hz), .7-7.1 (4H, m), 7.1-7.3 (2H, m)
62 -H -OCH; -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 (CDCls) ppm
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 -Cl 'H-NMR (CDCls) 8ppm
1.30-1.50 (total 9H, m with two ss at 81.41and 1.44), 1.79-1.96
(1H, m), 2.06-2.32 (1H, m), 3.12-3.41 (3H, m), 3.64-3.91 (1H, m),
4.41-4.60 (1H, m), 6.52(2H, d, J=8.2Hz), 6.70-6.81 (1H, m), 7.21-
7.41 (5H, m), 7.47-7.58 (1H, m)
65 -H -H -H -Cl  -H 'H-NMR (CDCl;) Bppm
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)

63 -H -H -F -H -H




30 -H-H-CQ2CH3 -HH 147.5-149.0 Fumarate 31 -H-O -H-C-H 164. 8-166.8
Fumarate 32 -H -H -Br -HH 156-158 Fumarate 33 -H -H -S02CH3 -H H
184.5-185.8 (dec.) Fumarate 34 -H -F -F -HH 137.5-138.5 Fumarate 35 -H -H
-CN -HH 146.7-149.6 Furarate 36 - HEBO -OCH3 -H H 142-144 Fumarate 37 -H
-H-H

Table 5

R4 Rg

R2 R7
N
R1 H R6
y-0——cH,

0 CH,

Ref Ex. R1R2R3R4 R5RBR7Y R8 ROR10NMR
No.
66 -H-H-CI-CI -H-H-H -F -H-H 'H-NMR (CDCl;) &ppm
1.43 (9H, s), 1.73-1.91 (1H, m), 2.01-2.21 m)
(3H, m), 3.60-3.82 (1H, m), 4.29-4.48 (1H, m), 6.4
J—2 9Hz and J=8.8Hz), 6.67 (1H, d,J=2.8Hz), 6.90-7.22 (5H m)
67 -H-H-CI-CI -H-F-H -H -H-H 'H-NMR (CDCl) &ppm :

(3H, m), 3.63-3.86 (1H, m), 4.35-4.51 (1H m), 6. H
dd,J=2'9Hz and 9.0Hz), 6.66 (1H, d, J=2.7Hz), 7.08-7.
), 7.31-7.45 (1H, m)

m

68 -H-H-H-F -H-H-H -CI -H-H M-NMR (CDCl;) Oppm
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,
m),689 .98 (2H, m), 7.09-7.21 (1H,m), 7.29-7.38 (2H,m)

69 -H-H-H-F -H-H-H -F -H-H 'H- -NMR (CDCl5) 6ppm
1.43 (8H, s), 1.74-1.92 (1H, m), 2.06-2.29 (1H, m), 3.08-3.89
(4H, m), 4.35-4.51 (1H ) 6.27 (1H, dt,J=2,3Hz and
J=}:IIZ .3Hz), 6.35 (1H, d,J=7.0Hz), 6.41-6.53 (1H,m), 7.01-7.21
5H, m

70 -H-H-H-F -H-H-H -SCHs-H-H gH-NMR (CDCl3) Bppm
1.43 (SH, 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), 6.34
(1H, dt, =2.3Hz and J=12.1Hz), 6.42 (1H, d,J=8.4Hz), 6.48-
?IS-I (1H,m), 6.92-7.01 (2H,my), 7.05-7.18 (1H,m), 7.22-7.31

m
71 -H-H-F-H -H-H-H -CI -H-H NMR (CDCls) 8ppm
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,
3188Hz 6.94-7.19 (6H, m)
H-NMR (CDCI3) opp
1.42 (9H, s), 1.80-1.88 (1H, m), 2.00-2.15 (1H, m), 3.10-3.30
(8H, m), 3.60-3.75 (1H, m), 4.30-4.38 (1H, m), 6.75-6.85 (4H,
m), 6.90-7.00 (4H, m)
73 -H-H-H-F -H-H-F -H -H-H 'H-NMR (CDCl;) dppm
1.43 (9H, s), 1.78-1.95 (1H, m),
(3H, m), 3.65-3.83 (1H, ), .35- 51 (1H, m) .6
(2H,dt,J=2.1Hz and J=11.0Hz), 6.61-6.68 (2H, m), 6.77 (2H
gJ 80Hz 7.18-7.31 (2H, m)
H-NMR (CDCIa) Sppm

m
72 -H-H-F-H -H-H-H -F -H-H m

74 H-H-F-Cl -H-H-F -H -H-H

1.43 (9H, 8), 1.75-1.92 (1H, m), 2.02-2.35 (1H, m), 3.12-3.38
(3H, m), 3.63-3.85 (1H, m), 4.35-4.50 (1H, m), 6.38 (1H, dt,
J=2.3Hz and 11.7Hz), 6.90 (1H, ddd, J=4.2Hz, J=42Hz and
J=)8 :8Hz), 7.08 (1H ,dd, J=2.6Hz and J=6.5Hz), 7.11-7.22(1H,
m

75 -H-H-F-CHyH-H-CHs-F  -H-H 'H-NMR (CDCly) Bppm
1.43 (9H, s), 1.8-2.0 (1H, m), 2.0-2.2 (1H, m), 2.21 (6H, s), 3.1-
3.4 (3H, m), 3.6-3.8 (1H, m), 4.3-4.5 (1H,'m),  6.6-6.7 (4H, m),
6.8-7.0 (2H. m)

76 -H-H-F-CHgH-H-F -H -H-H 'H-NMR (CDCly) &ppm
143 (9H, s), 1.7-1.9 (1H, m), 2.0-2.2 (1H, m), 2.27 (3H, s),
3.1-3.4 (3H, m), 3.6-3.8 (1H, m), 4.3-4.5 (1H, m), 6.26 (1A, d,
J=12.4 Hz), 6.3-6.5 (2H, m), 6.8-7.2 (4H, m)




-C

m,

-HH 129.6-132. 4

1.50-1.68 (1H,

- 0C3H7

-H-H 155.4-158.4 Funarate 39 -H
Table 43 Ex. No. RLRR RB R4 R5 NWR Salt 41 -H -C

-0C2H5 -HH 135.0-137.2 Fumarate 40 -H -d

-125- -
-H -H 1H NVR (DMS0-d6) oppm Hydrochl of84te

-F-H 144.2-145.2 Funarate 38 -H -F -C
2.10-2.29 (1H,

-a
Fumar at e

. m), 2.22
4.3-4.5 (1

m), 2.0-2.2 (1H
H, m), 2.02.2
3.8 (1H,
6.5 Hz), 6.74 (1

(

, m), 3.6-3.8 (1H, m),
H, m), 3.6

DCl;) Oppm
1.7-1.9'(1H,
m), 6.8-7.1 (3H, m)
(CDClg)’ 8ppm
1.7-1.9(1

)

1-3.4 (3H
'6-6.8 (4H,

R
1.43 (9H, s),

137} I n
0 X .
OGNSR ym©

(3H, s), 3.1-3.4 (3
6.54 (2H, d, J

Table 6
ROR10 NMR
H

R8

“H-H-CH; -H
-F
-H
-F
-H

90
-H-H -CH; -H

R5R6R7
H-H-F
-H -H -CI
-H -H -CN

2.75-2.
-CHs -H-H -H
-CHs -H -H -H

Tl

F

-F

CHs -H-H-F
-Cl

-F

m,
-H -H -CH;3 CI

H-AF
“H -H -H
“H-H-F
-H -H -H
-H -H -H
-H -H -CI
H-H-F
H -H -H

Ref Ex RIR2R3 R4
77
78
79
80
81
82
83
84
85
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6.98-7.08 (2H, ), 7.14-7.23

4.52-4.75 (1H, n), 6.82-6.90 (2H, m,
(1H, m), 7.24-7.32 (2H, m, 7.35-7.44 (2H, nm), 9.30-10.9 (5H, nm) 43
“H-H-N(CH3)2 -H 1H NMR (DMBO d6) OPIDni 2 Hydro 1.50-1.70 (1H,
iii), 2.09-2.27 (1H, m, 2.69-2.87 chlpgide (1H, m, 2.92-3.24(8H, m
with s at 63.01), 4.60- 4.77 (1H, m, 6.83 (2H, d, J=8.6Hz),
6. 90- 7. 20 Table 8

R4 R9

R3 R5 m)o:im
R2: i /\N R7

R1 z R6

Qe

0 CH,

Ref. Ex. R1R2R3
No.

R4

RER6R7 _ R8

RIRT10NMR

94 H-H-F

95 -H-H-F

9% -H-H-F

97 -H-H-F

98 -H-H-F

99 -H-H-F

100 -H-H-F

101 -H-H-F

H-H-H _ -N(CHa),

-H-H-H ~CN

-H-H-H -CF;

-H -H -OCH; -H

-H -H -OCzHs-H

-H -H -SCH; -H

-CHsz-H -H -H -NO,

-CHsz-H -H -H -CN

-H-H 'H-NMR (CDClz) oppm
- 1.43(9H, s), 1.70-1.87 (1H, m), 2.00-2.13 (1H, m),
2.97 (6H, s), 3.10-3.29 (3H, m), 3.59-3.77 (1H, m),
4.28-4.38 (1H, m), 6.41 (1H, dt, J=3.4, 9.1Hz), 6.57-
6.61 (1H, m), 6.68-6.72 (2H, m), 6.84- 6.94 (3H, m).

-H-H "H-NMR (CDCls) Bppm
1.43 (9H, s), 1.79-1.92 (1H, 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=2.6, 4.2,
8.7Hz)), 7.18-7. 128 (2H, m), 7.43 (2H, d, J=7.9Hz).

-H-H 'H-NMR (CDCls) Sppm
1.43 (9H, s), 1.78-1.90 (1H, m), 2.09-2.23 (1H, m),
3.12-3.34 (3H, m), 3.65-3.80 (1H, m), 4.40-4.52 (1H,
m), 6.64 (2H, d, J=8.8Hz), 7.02 (1H, ddd, J=2.7, 4.1,
8.6Hz), 7.15-7.25 (2H, m), 7.42 (2H, d, J=7.7Hz).

-H-H 'H-NMR (CDCl;) dppm
1.43 (9H, s), 1.82-1.90 (1H, m), 2.04-2.18 (1H, m),
3.15-3.32 (3H, m), 3.65-3.80 (1H, m), 3.76 (3H, s),
4.33-4.43 (1H, m), 6.35 (1H, t, J=2.3Hz), 6.59 (1H,
dd, J=1.8, 8.2Hz), 6.74-6.79 (1H, m), 6.95 (1H, dd,
J=2.7, 6.4Hz), 7.02-7.10 (1H, m), 7.15-7.22 (1H, m).

-H-H "H-NMR (CDCls) 3ppm
1.38 (3H, t, J=7.0Hz), 1.43 (9H, s), 1.80-1.90 (1H,
m), 2.03-2.18 (1H, m), 3.16-3.32 (3H, m), 3.60-3.69
(1H, m), 3.96 (2H, q, J=7.0), 4.31-4.41 (1H, m), 6.37
(1H, t, J=2.2Hz), 6.41 (1H, dd, J=1.58, 8.0Hz), 6.59
(1H, d, J=8.1Hz), 6.75 (1H, ddd, J=2.9, 3.9, 8.8Hz),
6.93 (1H, dd, J=2.8, 6.4Hz), 7.00-7.08 (1H, m), 7.14-
7.25 (1H, m).

-H-H 'H-NMR (CDCls) 3ppm
1.43 (9H, s), 1.78-1.92 (1H, m), 2.04-2.20 (1H, m),
2.44 (3H, s), 3.11-3.33 (3H, m), 3.60-3.80 (1H, m),
4.31-4.45 (1H, m), 6.57 (1H, ddd, J=0.8, 2.3, 8.1Hz),
6.70 (1H, t, 1.9Hz), 6.76 (1H, ddd, J=2.8, 4.0,
8.9Hz), 6.90-6.96 (2H, m), 7.03-7.11 (1H, m), 7.16-
7.23 (1H, m).

-H-H "H-NMR (CDCls) &pp
1.43 (9H, s), 1.80-1.90
2.31(3H, s), 3.18-3.38

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).

3
30

H-NMR (CDCly) dppm

1.43 (9H, s), 1.81-1.93 (1H, m), 2.08-2.20 (1H, m),
-3.30 (3H, m), 3.65-3.78 (1H, m),

6.50 (2H,

(1

H,m), 7.

m
(1H, m), 2.01-2.20 (1H, m),
(3H, m), 3.70-3.88 (1H, m),

2.35 (3H, s), 3.18
4.45-4.55 (1H, m
(2H, m), 7.03-7.1

), d, J=9.5Hz), 6.83-6.99
5 (1 32-7.43 (2H, m).
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45 -H -H -CX2H 74,1t NVR (DMSO-d6) 6ppm Hydrochl ori de

R4 R9
N
R1 R6

R3
R2

1
H,

.32-4.45 (1H, m), 6.569-6.65
m with dd at 86.81, J=2.8Hz

J

-H-H H

H
H

2.51 (3H, s), 3.13-3.34 (3H,

6
1
3

y

), 6.55-6.59 (1
Hz and 6.3Hz), 6.8
, 1.43 (9H,
(CDClz) dppm
, 3.16-3.4

9.1Hz), 7.11-7.
9H, s), 1.79-1.89 (1

5)

1

J
(1H. m), 3.11-3.34

MR (CDCls) Bppm

(9H

(
9
8.9Hz), 7.29-7.38 (2H, m)

8.8Hz), 7.21-7.27 (2H,m)

-NMR'(CDCl,)  8ppm

NMR

6.65-6.69 (1H, m), 6.80-6.86

1.43 (9H, s), 1.80-1.91

"H-NMR (

1.43 (9H,'s), 1.
2.24 (3H, s)
1.43 (

R9R10NMR
%JH

THH-

RS
H

-SCHs

-SO,CHs -H -H
-F

-F

RER6R7
H-H -H
H-H-H
H -H -H

-H-H-F -CHs -H-H-OCHjy -H

-H-H-F -CHz -H-H-CH;
-H -H -H -8CH3-H -H -H
-H-H-H-NO, -H-H-CHj

-H -H -F CI
H-H-F -ClI

H-H-F -Cl

102
103
105
106

107
108
109

Ref, Ex. R1R2R3R4



1.50-1.70 (1H m,

(2H,

m,

7.19-7. 29
7.68-7.79 (2H, m,

(3H,

s),

3.51-3.70
. (2

2.14-2.30 (1H,

(1H m,

9. 34(2H, brs),
1H NMR ( DVMBO- d6) oppm Fumar at e

R3

R2

m, 2.70-2.90 (1H m, 2.99-3.22
4.69489 (1H, n), 6.54-6.64 (2H, m,

H m, 7.38-7.48 (1H, m), 7.49-7.59 (2H, m),

12.32884H, bra) 46 -H-CH3 -F -H -H

1.5-1.7 (1H m, 2.0-2.2 (1H m,

Table 10

m R10 R8

),—o—é CH,

Ref. Ex. R1R2R3R4

No.

R5R6R7 RS8

ROR1ONMR

110

111

112

-H -H -CI-Cl

-H-H-F -CI

H -H -F -CF3

H-HF -H

-H-H-H
e

H-H-Cl -F

O

o)

-H-H

"H-NMR (CDCl;) oppm
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
(1H, m), 6.95 (1H,d,J=2.7Hz), 7.19-7.39 (2H, m)

H-NMR (CDCls) dppm
1.43 (9H, ), 1.59-1.75 (3H, m), 1.79-1.92 (3H, m),
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
(3H, m), 7.02-7.10 (2H, m)

H-NMR (CDCl) Sppm '
1.43(9H,s), 1.76-1.91(1H,m), 2.03-2.09(1H,m), 3.11-
3.37(3H,m), 3.61-3.79(1H,m), 4.32-4.45(1H,m),
6.73-6.79(1H,m), 6.93-8.98(2H,m), 7.01-7.04(1H,m),
7.05-7.16(2H,m)

20
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Ref Ex.R1 R2 R3 R4 R5 RS6 R7 R8 R9 NMR

No.

121 -H €I -F -H -H -CH; -H -H -H "H-NMR(CDCls) dppm
1.44 (9H, s), 1.68-1.82 (1H, m), 2.00-2.19 (1H,
m), 2.39-2.49 (3H, m), 3.02-3.37 (3H, m), 3.74-
3.84 (1H, m), 5.32-5.51 (1H, m), 5.70-5.81 (1H,
m), 6.41-6.57 (1H, m), 7.04 (1H, ddd,
J=2.6Hz,4.3Hz and 8.7Hz), 7.10-7.30 (3H, m)

122 -H €I -F -H -H -H ¢l -H -H 'H-NMR(CDCls) 8ppm
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-

. 7.26 (4H, m), 8.12-8.14 (1H, m).

123 -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), 5.97 (1H, d,
J=8.5Hz), 6.62-6.73 (1H, m), 7.26-7.47 (4H, m),
8.18-8.26 (1H, m).

124 -H CHs -F -H -H -H .Cl -H -H 'H-NMR(CDCls) 8ppm
1.43 (9H, s), 1.68-1.82 (1H, m), 2.00-2.19 (1H,
m), 2.29 (3H, s), 3.10-3.29 (3H, m), 3.79 (1H, dd,
J=7.1, 10.8Hz), 5.15-5.32 (1H, m), 5.93 (1H, d,
J=9.1Hz), 6.90-6.99 (2H, m), 7.01-7.21 (2H, m),
8.11-8.12 (1H, m).

126 -H -H -F -H -H -H .Cl -H -H 'H-NMR(CDCl;) Bppm
1.42 (9H, s), 1.73-1.82 (1H, m), 2.00-2.17 (1H,
m), 3.06-3.29 (3H, m), 3.79 (1H, dd, J=7.1,
10.8Hz), 5.15-5.32 (1H, m), 5.92 (1H, d,
J=9.0Hz), 7.07-7.27 (5H, m), 8.12 (1H, d, J=4.7).

126 -H €I -F -H -H -H -H -CF; -H 'H-NMR(CDCls) 8ppm
1.43 (9H, s), 1.7-1.9 (1H, m), 2.0-2.2 (1H, m),
3.0-3.4 (3H, m), 3.7-3.9 (1H, m), 5.2-5.4 (1H, m),
6.15 (1H, s), 6.82 (1H, d, J = 5.0 Hz), 7.0-7.1 (1H,
m), 7.2-7.4 (2H, m), 8.3-8.4 (1H, m)

197 -H € -F -H -H -OCHs -H -H -H 'H-NMR(CDCl;) G&ppm
1.43 (9H, s), 1.7-1.9 (1H, m), 2.0-2.2 (1H, m),
3.1-3.4 (3H, m), 3.7-3.9 (1H, m), 3.90 (3H, s),
5.1-5.3 (1H, m), 5.51 (1H, d, J = 8.1 Hz), 6.09
(1H, d, J = 8.3 Hz), 7.0-7.1 (1H, m), 7.2-7.4 (3H,
m)
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Ref. ExR1 R2 R3 R4 R5 R6 R7 R8 RS NMR
No.
128 -H €I -F -H -H -H -H -H -H "H-NMR (CDCl) Sppm
1.43 (9H, 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) Sppm
~ » 1.43 (9H, s), 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)

130 -H -H -H H -H -H -F ‘H -H "H-NMR (CDCl)) Bppm
1.43 (9H, 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)

131 -H €I -F -H -H -H -OCH; -H -H 'H-NMR (CDCl) &ppm .
1.43 (9H, s), 1.7-1.9 (1H, m), 2.0-2.2 (1H, m), 3.1-
3.4 (3H, m), 3.6-3.8 (1H, m), 3.96 (3H, 5), 4.3-4.5
(1H, m), 6.50 (1H, d, J = 9.0 Hz), 6.67 (1H, d, J =
6.0 Hz), 6.78 (1H, d, J = 8.8 Hz), 6.9-7.0 (1H, m),
7.26 (1H, d, J = 8.8 Hz), 7.92 (1H, s)

'H-NMR (CDCls) 8ppm

1.41 (8H, s), 1.7-1.9 (1H, m), 2.1-2.3 (1H, m), 3.1-
3.4 (3H, m), 3.7- 39(1H m), 4.4-4.6 (1H, m), 6.71
(1H, d, J = 6.9 Hz), 6.83 (1H, s), 7.03 (1H, dd, J =
6.9 Hz, J = 7.8 Hz), 7.1-7.3 (2H, m), 8.24 (1H, s),
8.36 (1H, s)

T
1
T
1
T

i32 -H -Cl  -H -H -H -H
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33 -H F F -H -H -H -H -H -H 'H-NMR (CDCl,) oppm

1.43 (9H, s), 1.8-2.0 (1H, m), 2.1-2.3 (1H, m),
3.1-34 (3H, m), 3.6-3.8 (1H, m), 4.4-4.5 (1H,
m), 6.66.7 (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, )
H-NMR (CDCls) Sppm
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), 6.47 (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,

134 -H -F Ct -H -H -H -H -H -H

s)
135 -H -t -Cl -H -H -H -H -H -H 'H-NMR (CDCls) 5ppm .
_ 1.43 (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), 6.63 (1H, d, J = 8.7 Hz), 6.90 (1H, s), 7.2-
7.4 (3H, m), 8.27 (1H, s), 8.41 (1H, s)
13 -H -CFs -F -H -H -H -H -H -H 'H-NMR (CDCls) dppm
: 1.43 (9H, s), 1.74-1.94 (1H, m), 2.06-2.28 (1H,
m), 3.12-3.38 (3H, m), 3.65-3.82 (1H, m), 4.38-
4.56 (1H, m), 7.01-7.25 (5H, m), 8.16 (1H, s),
8.28 (1H, d, J=4.5Hz).
137 -H -H F -H H -H -H -H -H 'H-NMR(CDCl;) &ppm
1.43 (9H, s), 1.79-1.97 (1H, m), 2.03-2.23 (1H,
m), 3.11-3.28 (3H, m), 3.63-3.79 (‘m m), 4.38-
4.50 (1H, m), 6.83-6.92 (1H, m), 7.01-7.12 (5H,
m), 8.01-8.10 (2H, m).




1... 0) - co"Cr') Z co cciz -')-‘,Zc,i =(6 1- ...... -, (Nl .Z (2-4 co

collcolO) - F--. r--:E'"4" EECOT- r,..:0clcr) . ....... r.... Cr) (C;1
'-'"-CN 9 --:cci cp, .-7:::¢c6 tl- | Is_c’?l "co- coCr) 1:1EZcej i. M cO
"1- EcO cv- 6 zc'i (0.,-- ci ,-. 5--"1,(-NIl co(Nl (13cN (15 = .--z. -
(Nl...A ,....z- 0.)- ieeemg ---Z237 up EE -EEL- '6) csj .r7- NEEL-
Eu) E-r-: 0...2z,2z-...". 0. J. 0.."1. _¢c8 ,-.
0.z.-...:s, _,-...1..-ra-" eL_TabJ_t%]c?h _g LEDL ¢' h'ls - 10 CN

.cli .,:f. - Ci 1.. e-se.-: "'-"" ces. C?,-11..¢q
...-..(OCN COZ(I)O =CD- --"Cf)v- . - 00 .._( G Td.
c.li E(N- r... = = , 7 0 4-1 &Y X =7. 0O0m oo 0i co -ru-'
Z- . -- - T.-e- e r- .----'R3 NR L. X -,
. fto =gt Ae-- oo X T7--0 101X
Z...... Nl: ZC,..... 212|'sorR)2 =N CRENI(ID2 1."'"-. (6. N--
co. R1 X R9 CDz7C’>I'7'r2F---
11 7i" 1 a. Lf)."E 1in. V- [... - B R VA
1"-- 1- 1- COCON-- c--- s- L.. r-. I" é?,FnFoF cr) O 2FmenFnFnFnF
L 2F2F94Z7?2F2F n?zz r2 440Fc?99 co X TnFnI{;(FnF IO T2FnenF2Fnc 1 1FT22F1p
0, 6 WCl)nF2Fr 3 4u ? co crj)es) 0O V- -131-

Ref. Ex.R1T R2 R3 R4 R5 R6 R7 R8 RI9 NMR

No.

138 -H -H -H -H -H -H -H -H -H 'H-NMR(CDCly) &ppm
1.42 (9H, s), 1.77-1.92 (1H, m), 1.85-2.27 (1H, m),
3.10-3.38 (3H, m), 3.68-3.89 (1H, m), 4.41-4.61 (1H,
m), 6.32-6.40 (2H, m), 7.08-7.15 (2H, m), 7.38-7.54
g3H, m), 8.12-8.22 (1H, m)

H-NMR (CDCls) 8ppm
1.43 (9H, s), 1.73-1.95 (1H, m), 2.07-2.27 (1H, m),

. 3.12-3.38 (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 87.21, J=2.5Hz and J=6.6Hz), 8.12-
8.31 (2H, m)

140 H ¢l F -H -H -H -H -CH; -H 'H-NMR (CDCl;) &ppm

- 1.43 (9H, s), 1.8-2.0 (1H, m), 2.1-2.3 (1H, m), 2.40
(3H, s), 3.1-3.4 (3H, m), 3.7-3.9 (1H, m), 4.4-4.6 (1H,
m), 6.1-6.3 (2H, m), 6.9-7.1 (1H, m), 7.1-7.3 (2H, m),

- . 812 (1H, d, d = 5.0 Hz)

189 H -l F -H H H -H -H -H
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(0.0 -, - -- Y -) EN 1- .,- :L." .4. N 6 0 ,-=cra) 2 co fxTu) T
T ocs, OOC) N q:TTT Ed -134- Ll)a)Oa)oa) (aatasascoa3 (1) EEEEEE
=n=nn= LLLL.LL.u-LL.U. -0) 4 a)“ 7 .i CD1,.. cl cc;cs) a) .,-co co
r-- -4- --4 1 1 "a"?21* ., - bl 17 1.4 ", Ei "r4- - = V-
'Ri..e d CD cdt--- =2-'4: N- -) HTE 5. U. nLxl) cc) -cci h- -2cci i -4
1;15- ¢c- - E-Ei zE ca7.:-. Z Z.". .La ...... = 6 cg Oc\tco cas- r,...
- r--11co . -...., ..-.. CCI (c)IIIco_cciN113-m
R3 R5
R e
e
N CH
Y—0~F-CH,
O CH,
Ref.Ex.R1 R2 R3 R4 R5 R6 NMR
No.

'H-NMR (CDCl;) dppm :

1.40 (9H, s ), 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).

"H-NMR (CDCla) Sppm
- 1.40 (9H, 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 (CDCls) 8ppm 1.41 (9H, s), 1.7-1.9 (1H, m),
2.1-2.3 (1H, m), 3.1-3.4 (3H, m), 3.6-3.8 (1H, m), 4.3-4.5
(1H, m), 6.5-6.7 (1H, m), 8,76 (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)

0
eV,
0
eV,
S
| o,
154 -H -H -H -H -H H-NMR (CDCls) dppm :
/@ 141 (9H, s), 1.8-2.0 (1H, m), 2.0-2.25 ( 1H, m), 3.1-
S
- ;\:S
S
oV
Jos
S

i59 -H -H -H -H -H
i52 -H -H -F -Cl -H
i3 -H -H -F -Cl -H

3.4 (3H,m), 3.65-3.95 ( 1H, m ), 4.4-4.65 ( 1H, m ),

6.82 (2H, dd, J =1, 8.5Hz ), 6.95 ( 2H, dd, J = 2,

8.5Hz ), 7.15-7.3 (3H, m ), 7.36 ( 1H, d, J = 5.5Hz ), 7.47

(1H,d,J=2Hz),7.73 (1H, dd, J = 2.5, 8.5Hz).

H-NMR (CDCls) 8ppm :

141 (9H, s ), 1.75-1.95 ( 1H, m), 2.0-2.25 ( iH, m ),

3.1-3.4 (3H, m), 3.7-3.95 (1H, m ), 4.5-4.75 (1H, m ),

6.59 (2H, d, J = 8Hz ), 6.7-6.8 ( 1H, m ), 7.05-7.25 ( 4H,
m), 7.3-7.5 (2H, m ), 7.86 ( 1H, d, J = 8Hz )

'H-NMR (CDCls) 8ppm :

1.40 (SH, s ), 1.75-2.0 (1H, m ), 2.0-2.25 ( 1H, m ), 3.1-

34 (3H,m),3.7-3.9(1H, m), 4.45-4.65 ( 1H, m ), 6.76

(2H,d, J=8Hz), 6.89 (1H, dd, J = 7.5, 7.5Hz ), 6.99

(1H, dd, J =2.5,8,5Hz ), 7.15-7.3 (3H, m ), 7.4-7.5

(2H, m),7.82 ( 1H, dd, J = 3.5, 8.5Hz ).

H-NMR (CDCl;) &ppm :

=X
'
-
1
T
'
ot

H H

—l
[$]]
[8;}

156 -H H -H -H -H

i57 -H -H -F -CI -H
1.41(9H, s), 1.75-2.0 (1H, m ), 2.0-2.25 (1H, m),
3.15-3.4 (3H, m ), 3.65-3.9 ( 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.
J=5.56Hz),748 (1H,d,J = 2Hz),7
9Hz).

Hz ), 7.41 (1H, d,
6

5
76 (1H. d, J =
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i58 -H -H -F -CI -H "H-NMR (CDCl;) dppm :

¥

)L 1.41 (9H, s ), 1.68 (9H, s ), 1.7-1.95 ( 1H, m ), 2.0-2.2
;7N gy (1H,m),3.1-3.3(3H,m), 3.65-3.9 (1H, m), 4.4-4.6
(1H.m), 6.26 ( 1H, d, J = 4Hz ), 6.35-6.45 (1H, m ),

b 6.60 ( 1H,
d 5

(1H,d,J =

1

(

4.4

dd, J = 3,6Hz), 6.8-6.95( 1H, m), 6.99 ( 1H,
i59 -H -H -F -ClI -H
/©f\>
- N

z), 7.25-7.4 (1H, m ), 7.53 (1H, br), 8.15
8.5Hz ).

J=7
H, d

H-NMR (CDCl3) &ppm :

41(9H,s),1.63(9H,s), 1.8-2.0(1H, m), 2.0-2.25
H,m), 3.15-3.4 (3H, m), 3.65-3.85 ( 1H, m ), 4.35-
5(1H, m), 6.5-6.65 (2H, m ), 6.6-6.8 ( 1H, m ), 6.86

1

But~o (1H, dd, J=2, 8.5Hz ), 6.9-7.0 ( 1H, m ), 7.45-7.55 ( 1H,
m ), 7.55-7.65 ( 1H, m ), 7.86 ( 1H, br). :
160 -H -H -F -Cl -H CH, CH, 'H-NMR (CDCls) Gppm :

3/L 1.17 (18H.d, J =7.5Hz), 1.40 (9H, s ), 1.71 (3H, qq, J
CH =7.5,7.5Hz ), 1.75-1.95 ( 1H, m ), 2.0-2.25 ( 1H, m ),

3 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, J = 8Hz ).
/
.

"H-NMR (CDCls) 8ppm

1.42 (9H, s), 1.8-2.0 (1H, ) A-2.3(1 ,3
(3H, m), 3.7-3.9 (1H, m), 4.4-4.6 (1H, m), 6.8-7. ,
m), 7.0-7.2 (2H, m), 7.4-7.8 (4H, m), 8.02 (1H, d, J = 8.2
Hz), 8.41 (1H, s)

H- NMR(CDCIa) Sppm

-H -H -F -Ci -H
162 HC 7 1.45 (9H, s), 1.90 (3H, 8), 2.1-2.2 (1H, m), 2.2-2.3 (1H,
SN m), 3.2-3.5 (3H, m), :8-4.0 (1H, m), 4.8-5.0 (1H, ;1), 6.8~
- m .

i3 -H -H -F -Cl -H

161 -H -H -F -Cl -H
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165 -H -H -F -Cl -H

£33
o
N
9,

+=
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0-2.3 (1H, m), 3.1-3.

2.
4.8 (1H, m), 6.3-8.5 (1H,

/N
S&:
X
?;
(A)
(AJ_\

, m), 4.,5-
.0 (1H, m), 7.5-7.8 (3H, m),
7 (1H,s), 9.28 (1H, s)
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to--, cda" L--. .1.40 c'i alTagle 1¢L E-Z-0-c\l RRL N--; 5 ‘0" - -3
- =43 - ----: a) co . E- N - . .., 5" +-c 0.1 .--.720 "sl-.
V. 0 - """ 5 -6 N cC..... -co,,|50mv-,'--01--
*--- -s." ---- EECYy,,gg -1 -...1 ,c0- -coz 4c'frr- =N
-,-- ¢l i (c) -5 co. cr). 1 co. g3, g5 CO. N '4'" 0.) .(-- ,-. ac...
.--- ,-- -aCDO0O0OT- NN-CCOOT- vi: Co -136-- a)a)a) 4_, 2Lt1El. 1
al CaCOM co EEE === Li. U u. _ R2 TﬁbI/BGSS R4 Ex. No. RlL R2
N CH,
y—O0——CH,
O CH,
Ref.Ex. R1 R2 R3 R4 R5 R6 NMR
No.
166 -H -H -H -H -H "H-NMR (CDCls) 8ppm 1.43 (SH, s), 1.8-2.0 (1H, m),
N/Q 2.1-2.4 (1H, m), 3.1-3.4 (3H, m), 3.7-3.9 (1H, m), 5.3-5.5
P (1H, m), 7.0-7.1 (1H, m), 7.2-7.4 (3H, m), 7.45 (1H, d, J
S =7.7 Hz), 7.4-7.6 (3H, m), 7.61(1H, dd, J = 8.2 Hz, J =
8.5 Hz)
167 -H -H -F -Cl -H 'H-NMR (CDCl;) 8ppm 1.44 (9H, s), 1.8-2.0 (1H, m),
N@ 2.2-2.4 (1H, m), 3.2-3.5 (3H, m), 3.8-4.0 (1H, m), 5.2-5.4
P (1H, m), 7.0-7.4 (4H, m), 7.40 (1H, d, J = 8.6 Hz), 7.50
S~ (1H,d,J =7.7 Hz), 7.62 (1H, dd, J = 8.2 Hz, J = 8.6 Hz)
168 -H -H -F -CI -H 'H-NMR (CDCls) 8ppm
N@-OMe 1.43 (SH, s), 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),
S 6.92 (1H, d, J = 8.6 Hz), 7.03 (1H, s), 7.1-7.3 (2H, m),
7.39(1H,d, J = 8.6 Hz), 7.52 (1H, dd, J= 9.0 Hz, J =
9.0 Hz)
169 -H -H -F -Cl -H S 'H-NMR (CDCls) &ppm
| N 1.44 (9H, ), 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
s = 5.6 Hz), 7.1-7.2 (2H, m), 7.29 (1H, d, J = 6.4 Hz), 7.37
(1H, d, J = 5.6 Hz), 7.45 (1H, d, J = 5.6 Hz), 8.49 (1H, d,
J =5.6 Hz)
170 -H -H -H -F -H _ "H-NMR (CDCl;) ppm
S 1.43 (9H, s), 1.82-2.00 (1H, m), 2.03-2.25 (1H, m), 3.10-
3.39 (3H, m), 4.32-4.50 (1H, m), 6.37 (1H, dt, J=2.3Hz
and 12.2Hz), 8.41-6.57 (2H,m), 6.76 (1H, dd, J=1.4Hz
and J=5.1Hz), 6.96 (1H ,dd, J=1.4Hz and J=3.1Hz),
7.067.18(1H, m..
171 -H -H -F -Cl -H Ho. CHy  "H-NMR (CDCly) ' Sppm
=Y cn. 1-11(18H,d, J=7.4Hz), 1.43 (8H, s), 1.77-2.21 (2H, m),
/CN~Si_< ® 3.07-3.35 (3H, m), 3.59-3.82 (1H, m), 4.26-4.42 (1H, m),
ﬁH 5.97-6.02 (1H, m), 6.43-6.58 (2H, m), 6.62-8.70 (1H, m),
H,C™ “CH, ® 6.76 (1H, s), 6.83-6.95 (1H, m)




RERA R R6 Mp. (O

)

131 -H -C

2 Hydrochl oride

-F -H -H

Hydr ochl ori de

Salt 130 -H-C -F -H-H 183-186
-H-H 172-176

128.0-129.9 Fumarate 132 -H

)4"--N
' ~98-

Table 20

R4
R3 RE
R2 N~ R?
R1 :
(3 o

o--CH,
oL

Ref. EX.R1 R2

No.

R3

R4

NMR

172 -H -H

173 -H -H

174 -H -H

175 -H -H

176 -H -H

177 -H -H

178 -H -H

179 -H -H

-Cl

-Cl

-Cl

"H-NMR (CDCls) dppm
1.42(9H,s), 1.81-2.011(1H,m), 2.03-2.31(1H,m),
2.23(3H,d,J=1.0Hz), 3.12-3.38(3H,m), 3.69-3.85(1H,m),
4.89-5.01(1H,m), 6.85(1H,brs),
7.11(1H,dd,J=2.5Hz,8.5Hz), 7.37(1H,d,J=2.5Hz), 7.51-
7.54(1H,m)

'H-NMR (CDCl;) dppm

1.43 (9H, s), 1.81-2.00 (1H, m), 2.10-2.40 (1H, m), 3.11-
3.41 (3H, m), 3.68-3.88 (1H, m), 4.99-5.13 (1H, m), 6.51
(1H, d, J=3.5Hz), 7.12-7.31 (3H, m), 7.35 (1H, dd,
J=6.5Hz and J=2.5Hz)

'H-NMR (CDCls) 8ppm

1.43(9H,s), 1.83-2.03(1H,m), 2.11-2.35(1H,m), 3.18-
3.42(3H,m), 3.73-3.87(1H,m), 4.97-5.09(1H,m),
6.53(1H,d,J=3.5Hz), 7.14(1H,dd,J=2.5Hz,8.5Hz),
7.22(1H,brs), 7.39(1H,d,J=2.5Hz), 7.56(1H,brd,J=8.5Hz)
'H-NMR (CDCls) dppm

1.42(9H,s), 1.80-2.03(1H,m), 2.08-2.22(1H,m),
2.22(3H,s), 3.13-3.38(3H,m), 3.68-3.85(1H,m),

4.98(1H, tt,J=6.5Hz,6.5Hz), 6.84(1H,brs), 7.11-
7.23(2H,m), 7.33(1H,dd,J=2.5Hz,6.5Hz)

'H-NMR (CDCls) dppm

1.42(8H,s), 1.76-2.03(1H,m), 2.08-2.33(1H,m), 3.08-
3.42(3H,m), 3.71-3.87(1H,m), 5.03-5.20(1H,m),
6.47(1H,d,J=3.5Hz), 7.11-7.32(5H,m)

'H-NMR (CDCl;) &ppm

1.43 (9H, s), 1.80-2.00 (1H, m), 2.10-2.31 (1H, m), 3.18-
3.42 (3H, m), 3.63-3.80 (1H, m), 4.38-4.50 (1H, m), 6.95-
7.05(1H, m), 7.14-7.30 (2H, m with dd at 57.17, J=2.6Hz
and 6.4Hz), 8.12 (2H, s), 8.72 (1H,s) -
'H-NMR (CDCl;) dppm

1.44 (9H, s), 1.70-1.90 (1H, m), 2.02-2.21 (1H, m), 3.09-
3.41(3H, m), 3.75-3.90 (1H, m), 5.21-5.38 (1H, m),
6.62 (1H, s), 6.99-7.09 (1H, m), 7.15-7.29 (2H, m), 8.21-
8.41 (2H, m)

'H-NMR (CDCls) 3ppm

1.43 (9H, s), 1.7-1.9 (1H, m), 2.1-2.3 (1H, m), 2.53 (3H,
s), 3.1-3.4 (3H, m), 3.7-3.9 (1H, m), 5.3-5.5 (1H, m), 5.56
(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)




133 -H-Cl -F -H-H 183-186 2 Hydrochloride 134 -H-O -Cl -H-H

209-211 2Met hanesul fonate Vh-s*-N 135 -H-d -d -H-H 193-195
2Met hanesul f onat e 3 136 -H
~99-
Table 21
R4
R3 R5
R2 N/R6
e
N CH
S—0--CH,
0  CH,
Ref. Ex.R1 R2 R3 R4 R5 R6 NMR
No. ’

H N TH-NMR (CDCls) oppm
/[/ ] 1.43 (9H, s), 1.71-1.90 (1H, m), 2.01-2.25 (1H, m),
SN 3.08-3.40 (3H, m), 3.71-3.89 (1H, m), 5.12-5.39 (1H,
m), 7.05-7.13 (1H, m), 7.23-7.33(2H, m), 7.49 (1H, s),
7.90 (1H,s), 8.09 (1H,s)

180 -H -H F -Cl

181 -H -H -F -H -H N 'H-NMR (CDCls) Sppm
N[/\ 1.43 (9H, s), 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), 7.17 (4H, d, J=5.5Hz), 7.44 (1H, s), 7.85 (1H, s),
8.08 (1H, s).
182 -H -H -F Cl -H 0 'H-NMR (CDCl;) 8ppm .
. /Cf 1.40 (9H, s), 1.8-1.9 (1H, m), 2.0-2.2 (1H, m), 3.1-3.4
~-NH (3H, m), 3.6-3.8 (1H, m), 4.2-4.4 (1H, m), 6.5-6.6 (1H,

m), 6.62 (1H, dd, J = 10.0 Hz, J = 9.8 Hz), 6.72 (1H, d,
J =6.0 Hz), 6.9-7.1 (1H, m), 7.2-7.3 (2H, m), 13.17 (1H,

brs)
183 -H -H -F -Cl -H o 'H-NMR (CDCls) 8ppm
7 \/@ 1.44 (9H, s), 1.7-1.9 (1H, m), 2.0-2.2 (1H, m), 3.0-3.4
N (3H, m), 3.6-3.8 (1H, m), 4.2-4.4 (1H, m), 4.9-5.3 (2H,

m), 6.4-8.5 (1H, m), 6.6-6.7 (2H, m), 6.7-7.1 (3H, m),
7.2-7.4 (§H, m)




-d -d -H-H

137.0-140.0

Fumarate 139 -H -C

Fumar at e,

122-126 2 Hydrochl ori de N 137 -H-d -F -H -H

)\ IN 138 -H -H -F -H -H f 115-119 (dec.)
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-100-
Table 22

Ref. EX.

No.

R1

NMR

184

185

186

187

188

189

190

191

192

ey,
Jos)
e
Fasl
Ly
&
2
ol

CH, 251 (3H,d, J =0.8Hz ), 8.15-3.35 ( 1H, m ), 3.35-3.6 (2H, m), 3 36

TH-NMR ( CDCls ) dppm: .47 ( 9H, s ), 2.04 ( 1H, br ), 2.15-2.35 ( 1H, m ),
3.2-3.4 (1H, m ), 3.4-3.6 (2H, m ), 3.65-3.95 ( 2H, m ), 4.17 ( 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 ), 7.55-7.7 (3H, m ).

H-NMR ( CDCls ) 8ppm : 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 ), 6.55-6.7 (2H, m ),
6.7 (1H, d,J=2.3Hz), 7.31 (1H, d, J = 8.6Hz), 7.64 (1H, d, J = 2.0Hz ).

"H-NMR ( CDCls ) 8ppm: 1.47 ( 9H, s ), 1.93 ( 1H | br), 2.15-2.3 (1H, m ),
3.15-3.4 ( 1H, m ), 3.4-3.6 ( 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 ) 8ppm: 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 ), 6.96 ( 1H, d, J = 2.3Hz ), 7.26 ( 1H, s ), 7.59
(1H, d, J = 8.6Hz ).

"H-NMR ( CDCls ) 5ppm: 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), .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 ) 5ppm: 1.47 ( 9H, s ), 1.85-2.0 ( 1H, m ), 2.15-2.3 ( 1H,

m), 2.37 (3H, 5 ),3.16-3.35 (1H,m ), 3.4-3.6 (2H, m ), 3.65-3.85 (2H, m),
4.05-4.25(1H, m ), 6.72 (1H, dd, J = 2.2, 8.6Hz ), 6.85 ( 1H, d, J = 2.1Hz ),
7.03 (1H,s), 7.61 ( 1H, d, J = 8.5Hz ).

"H-NMR ( CDCls ) 5ppm: 1.5 ( 9H, s ), 2.04 ( 1H, br ), 2.1-2.
3.15-3.35 ( 1H, m ), 3.35-3.6 ( 2H, m ), 3638(1H m), 3.
3.95-4.1 (1H, m ), .71 (1H, d, J = 1.9Hz ), 6.90 ( 1H, d, J
(1H, d, J =5.5Hz ), 7.30 ( 1H, d, J = 5.7THz ).

"H-NMR ( CDCls ) 5ppm: 1.47 (9H, s ), 1.9-2.1 (1H, m ), 2.05-2.35 ( 1H,
m ), 3.2-3.65 (3H, m ), 3.65-3.9 (1H, m ), 4.0-4.3 (2H, m ), 6.53 (1H, d, J =
7.4Hz), 7.15-7.4 (4H, m ).

85

(2Hm ), 4.07 ( 1H, br), 6.62 ( 1H, dd, J = 2.2, 8.5Hz ), 6.80 ( 1H, s ), 6.93
(1H.d, J=2.1Hz), 7.42 ( 1H, d, J = 8.5Hz ).

"H-NMR ( CDCls ) 5ppm: 1.47 ( 9H, s ), 1.91 (1H, br ), 2.0-2.3 ( 1H, m ),
), 3.6-3.
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Ref. Ex. R1 NMR
No

193 "H-NMR (CDCl) 8ppm: 1.47 (9H, s ), 1.97 ( 1H, br), 2.152.3 (1H, m ),
/@\/\\N 3.15-3.4 (1H, m ), 3.4-3.6 (2H, m ), 3.65-3.85 ( 1H, m ), 4.0-4.25 (2H, m ),
s 6.70 ( 1H, dd, J = 2.0, 8.7Hz ), 6.96 ( 1H, d, J = 1.5Hz ), 7.79 ( 1H, d, J =

8.7Hz ), 8.65 ( 1H, s ).

194 _ "H-NMR (CDCl) Sppm: 1.47 (9H, s ), 1.8-2.0 ( 1H, m ), 2.15-2.35 ( 1H, m ),
TN 3.15-3.6 (3H, m ), 3.7-3.85 (1H, m ), 4.4-4.85 ( 2H, m'), 6.43 ( 1H, d, J =
S-S 8.6Hz ), 7.07 (2H, s ), 7.76 ( 1H, d, J = 8.6Hz ).
195 CH,  'H-NMR (CDCl) 5ppm: 1.47 ( 9H, s), 1.93 (1H, br), 2.17-2.29 ( 1H, m ),

N_ _O 327 (1H,br), 3.49 (2H, br), 3.69 (3H, s ), 3.92 ( 2H, br), 4.08 ( 1H, br ),
/@;/\f 6.69 (1H,d,J=9.6 Hz),8.71 (1H;d, J =2.9 Hz), 6.91 (1H, dd, J = 9.0
F Hz), 7.23 (1H,d, J=2.9, 9.0 Hz ), 7.55 (1H, d, J = 9.6 Hz).
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0J. .13 (1) r.: 0. i 1-.."C. C. 04-1f'DCD4-000l- EEEE2 12 =. ¢ ¢
¢ 0 mco 03 000000.c 2 EEE2,..9P_2228-0,, , 0-0-0 10 -0 'Ot-- >,
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H,C CH,
Ref.Ex R1 R2 _ R3 R4 R5 NMR
No.
j96 H -H __-F -F -H 'H-NMR (CDCl) oppm;1.47(SH, s), 1.76-1.95(1H, m), 2.08-
2.25(1H, m), 3.11-3.32(1H, m), 3.36-3.56 (2H, m), 3.58-
3.78(2H, m), 3.85-4.03(1H, m), 6.19-6.30(1H, m), 6.34-6.43(1H,
m), 6.96 (1H, dd, J=9.0, 19.0Hz)
197 H ¢l -H -Cl -H 'H-NMR (CDCI)5ppm: 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).
98 H -H -Gl CH, -H 'H-NMR (DMSO-dg)3dppm : 1.39 (9H, 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 = 8.8, 2.5 Hz), 6.55 (1H, d, J = 2.5
Hz), 7.06 (1H, d, J = 8.6 Hz).
199 -H -OCHs -FF -H 'H-NMR (DMSO-ds)dppm : 1.39 (8H, s), 1.60--1.82 (1H, m),
1.93-2.17 (1H, m), 2.92-3.10 (1H, m), 3.20-3.44 (1H, m), 3.48-
3.57 (1H, m), 3.75 (3H, s), 3.80-4.00 (1H, m), 6.01-6.19 (2H,
m).
200 -H -F -F -F -H 'H-NMR (CDCl;) 5ppm: 1.47 (9H, s), 1.74--1.92 (1H, m), 2.08-
2.21 (1H, m), 3.08-3.28 (1H, m), 3.33-3.51 (2H, m), 3.61-3.95
. (2H, m), 6.08-6.21 (2H, m).
50f <-H -F Gl -F -H 'H-NMR (CDCls) 8ppm: 1.45 (9H, s), 1.78--1.93 (1H, m), 2.03-
2.24 (1H, m), 3.09-3.31 (1H, m), 3.36-3.52 (2H, m), 3.60-3.75
(1H, m), 3.85-4.08 (1H, m), 6.15-6.24 (2H, m).
507 -H H  CHs -F  -H 'H-NMR (CDCl)dppm: 1.46 (9H, s ), 1.87 ( 1H, br), 2.14-2.23
(iH,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
(1H, dd, J =85, 10.7 Hz).
203 -H -H < -H -H H-NMR (CDC)3ppm 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= 87Hz) 7.12
(1H, d, 8.7Hz)
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Ref.Ex. R1 R2 R3 R4 R5 R6 R7 R8 R9 R10 NMR
No.

204 -H -H -F CI -H -CH; -H -F -H -H "H-NMR (CDCl) Bppm;{1.42 (s), 1.44 (s)
total 9H, 1:1}, 1.71-1.89 (1H, m), 2.03-
2.19 (1H, m), 2.08 (3H, s), 3.12-3.36 (3H,
m), 3.61-3.82(1H, m), 4.32-4.45 (1H, m),
6.23-6.29 (1H, m), 6.46 (1H, dd, J=3.0,
6.0Hz), 6.86-7.07 (4H, m)

205 -4 -H -F -F -H -H F -F -H -H 'H-NMR (CDCls) dppm;1.43(9H, s), 1.73-

' 1.92(1H, m), 2.00-2.22(1H, m), 3.11-

3.36(3H, m), 3.59-3.78 (1H, m), 4.25-
4.41(1H, m), 6.51-6.72(4H, m), 7.09(2H,
dd, J=8.5, 18.0Hz)
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R4
R3 R5 R6._Ng R7
R2 N /R8
R1 O R9
N}"O
CH
>< 3
C)i43c:<3H3

Ref. Ex. R1 R2 R3 R4 R5 R6 R7 R8 R8 NMR
No

206 -H G C -H -H -H -H -H -H_'H-NMR (CDCl,) 5ppm; 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
3H, m), 8.28 (1H, brs), 8.42 (1H, brs).

207 -H I -F -H -H -H -H -H -CHs 'H-NMR (CDCls) 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), 6.90-6.98 (1H, m), 7.25-7.28 (1H,
m), 8.30 (1H, s), 8.48 (1H, d, J=4.8Hz).

208 -H Gl -Cl -H -H -H -H -H -CHs 'H-NMR (CDCls) 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).
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Table 27

R4
" R3
R2
R1

R5

R6._Ny_R7
|
N/\Q/IRB
O "
N}/_O '

CH
o X 3
HC  CH,

Ref.Ex. R1 R2 R3 R4 R5 R6 R7 R8 R9

No.

NMR

209 -H

210 -CHy

211

212 -CHs

213

"H-NMR (CDCls) 8ppm : 1.43 (9H, s), 1.72-1.89
(1H, m), 2.08-2.24 (1H, m), 3.09-3.32 (3H, m),
3.67-3.84 (1H, m), 4.38-4.52 (1H, m), 6.52-6.53
(2H, m), 6.87-6.89 (1H, m), 7.35-7.40 (2H, m),
8.34-8.35 (1H, m), 8.54-8.56 (1H, m).

'H-NMR (CDCls) 5ppm : 1.43 (9H, s), 1.79-1.92
(1H, m), 2.04-2.22 (1H, m), 2.34 (3H, s), 3.15-3.38
(3H, m), 6.76 (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).

'H-NMR (CDCls) 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 ), 6.95-7.05 (1H, m ), 7.4-7.3 (2H, m ),
7.84 (1H, br), 7.96 ( 1H, d, J = 2.1Hz).
1HNMR(CDCIs)éppm143(9Hs)18195
(1H, m), 2.05-225 (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.
7.45 (1H, m), 7.79 (1H, br), 7.87 (1H, d, J =
1.9Hz ).

'H-NMR (CDCls) ppm: 1.43 (9H, s ), 1.8-1.95
1H, m) 2.05-2.25 (1H, m ), 3.1-3.35 ( 3H, m),

(

3.65-3.8 (1H, m ), 4.35-4.5 ( 1H, m ), 6.45-6.55
(1H,m), 7.05-7.2 (4H, m), 7.80 ( 1H, br ), 7.88
(1H,d, J =2.1Hz).

Cv 03 CO
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-Cl -F-H-H-H 198
R5 N R7
N

);—0 CH,

HC CH,

Ref Ex. RT R2 R3 R4 R5 R6 R7 R8 RS NMR
No.

214 H ¢t -F -H -H -H -H -F  -H "H-NMR(CDCl; ) dppm: 1.43 (9H, s ), 1.8-1.95
(1H, m), 2.05-2.3 (1H, m), 3.15-3.4(3H, m),
3.65-3.8 (1H, m ), 4.35-4.5 (1H, m ), 6.59 ( 1H, d,
J=10.2Hz ), 6.85-7.05 ( 1H, m ), 7.1-7.3 ( 2H,
m) 7.84 (1H,br), 7.96 (1H, d, J =2.1Hz).

215 H CHs -F -H -H -H -H -F -H HNMR(CDCla)ESppm 143(9H s), 1.8-1.95
(1H, m), 2.05-2.25 (1H, m), 2.29 (3H, s ), 3.15-
3.35(3H, m), 3.65-3.8 (1H, m ), 4.35-4.5 (1H,
m), 6.45-6.55 ( 1H, m ), 6.85-6.95 ( 2H, m ), 7.0-
715 (1H, m), 7.79 (1H, br), 7.87 (1H,d, J =

_ 1.8Hz).

216 H H -F -H-H -H-H -F -H W -NMR ( CDCl, ) 6ppm: 1.43 (9H, s ), 1.8-1.95
(1H, m), 2.05-2.25 (1H, m ), 3.1-3.35 ( 3H, m ),
3.65-3.8 (1H, m ), 4.35-4.5 ( 1H, m ), 6.45-6.55
(1H, m), 7.05-7.2 (4H, m ), 7.80 ( 1H, br), 7.88
(1H, d, J=2.1Hz).




-H-H-F-H-H-H199 -H-Od -F-H-H-H200 -H-CO -F-H-H-H201 -H-d
-F-H-H-H202 -H-d -F-H-H-H -144- Table 62 RAR6 R3R5 R R28 RO R
MH Table 64 R3 R2 Ex. No. RI R2 R3 R4 R5 R6R7 R8 RO Mp. (O Salt 215-H
-0 -F-H-HH-H-H181-183 4 Hydro_cltH7o_ri de -146a) ow.eg0 O "D 4572e, ,-0
Table 29
R4
R3 R5
R6
R2 N/
R1 :
Q,
CH
o X_°
H,C CH,
Ref.Ex. R1 R2 R3 ‘R4 R5 R8B NMR
No.
-H -H -Ci -ClI -H '"H-NMR ( CDCl, ) dppm: 1.43 (9H, s), 1.75-1.89
217 l ¢! (1H, m), (2.03-2?20 (1H, m), 3.08-3.33 (3H, m),
P 3.80 (1H, dd, J=7.1, 10.9Hz), 56.17-5.29 (1H, m),
N 6.00 (1H, d, J=9.0Hz), 7.03 (1H, dd, J=2.4, 8.4Hz),
7.25 (1H, dd, J=2.2, 9.0Hz), 7.29 (1H, d, J=2.2Hz).
7.52-7.57 (1H, dd, J=4.7, 8.3Hz), 8.13 (1H, d,
J=4.7Hz). ,
218 -H -H -F € H ch_ "H-NMR ( CDCls ) Sppm: 1.44 (9H, s), 1.80-2.21
;’\/E (2H, m), 3.20-3.47 (3H, 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).
'H-NMR ( CDCl; ) dppm: 1.44 (9H, s), 1.71-1.89

2199 -H -H -F -Cl -H )
(1H, m), 2.04-2.28 (1H, m), 3.10-3.34 (3H, m),
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-
7.36 (5131, m), 7.46-7.51 (2H, m), 8.42 (1H, d,
1

l A
N p—yg .
220 -H -H -F -ClI -H / fl-{-NMR ( CDClg )1 Bglpm: 1.43 (9H, s), 1.80-1.93
: /C/\ .35-4.46 (1H, m), 5.36 (1H, 4,
=17.4Hz), 6.75 (1H, dd,
.89 (1H, m), 7.02-7.19 (3H,
), 8.09 (1H, s).
.32 (9H, s), 1.75-1.89
), 3.07-3.32 (3H, m),
) S), 4.38-4.46 (1H, m),
6.66 (1H, d, J=2.9Hz),
7.17 (1H, d, J=6.8Hz),
. 7.94 (1H, d, 2.3Hz).
C oppm: 1.43 (9H, s), 1.80-1.93
N , M), 2.15-2.20 (1H, m), 2.29 (3H, s), 3.18-3.39
~

H,
H,

o
o
1
I
1
s
—~_
I
3
N
o
©
N
N
o
=
T
I3 .o

m), 3.14-3.35 (3H, m),
-l -Cl -H ~
N

i C
N
O¢
|
992 -H -H -F -Cl -H H,
Cl H
/(,/\( H, 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).

293 -H -H -F -Cl -H ~CHs "H-NMR ( CDCls ) 5ppm: 1.43 (9H, s), 1.78-1.92
/(\f (1H, m), 2.09-2.36 (1H, m), 2.55 (3H, s), 3.15-3.32
NN (3H, m), 3.68-3.99 (1H, m), 5.31-552 (1H, m),
6.24 (1H, d, J=9.2Hz), 6.96 (1H, d, J=9.2Hz), 7.06
(1H, ddd, J=2.6, 4.2, 8.6Hz), 7.15-7.27 (1H, m),
7.55-7.59 (1H, m).
O.opy 'H-NMR ( CDCl; ) 5ppm: 1.43 (9H, s), 1.78-1.97

N

224 -H -H -F -CI -H N
/(\I/ 3 (1H, m), 2.08-2.36 (1H, m), 3.12-3.32 (3H, m),
N 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=2.8, 4.2, 8.6Hz), 7.11-7.32 (2H, m).
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--- co (c'E" E as -aco ° .1I"--NV le\/El\/f(NlTN- -'tc\j_iriE Z.
- -‘Wf tR5 R NWIR
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225 -H -H -F -CI -H ~Cl "H-NMR ( CDCls ) dppm: 1.43 (9H, s), 1.81-1.95
| (1H, m), 2.10-2.35 (1H, m),. 3.12-3.30 (3H, m),
NN 3.74-3.95 (1H, m), 5.34-5.45 (1H, m), 6.31 (1H, d,
J=9.4Hz), 7.06-7.10 (2H, m), 7.21-7.33 (2H, m).
226 -H -H -F -CI -H N. _Cl 'H-NMR ( CDCls ) dppm: 1.43 (9H, s), 1.84-1.99
/E:Y (1H, m), 2.10-2.29 (1H, m), 3.12-3.38 (3H, m),
zN 3.70-3.76 (1H, m), 4.36-4.45 (1H, m), 7.02 (1H,

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).
227 -H -H -F -G -H H_C. : 'H-NMR ( CDCl; ) 8ppm: 1.44 (9H, s), 1.80-1.95
0 (1H, m), 2.04-2.20 (1H, m), 3.20-3.40 (3H, m),
N7 3.70 (6H, s), 3.77-3.88 (1H, m), 5.21-5.30 (1H,
)l\ A _cH. ™), 546 (1H, s), 7.02 (1H, ddd, J=2.5, 4.3,
N" O 8.7Hz), 7.13-7.19 (1H, m), 7.24 (1H, dd, J=2.4,
' 6.6Hz).
228 -H -H -F -Cl -H HC. *H-NMR ( CDCls ) ppm: 1.43 (SH, s), 1.70-1.88
% (1H, m), 1.97-2.20 (1H, m), 3.07-3.30 (3H, m),
3.72-3.82 (1H, m), 3.83 (3H, s), 3.96 (3H, s), 4.86
___cp, (1H,s), 5.37-5.41 (1H, m), 7.05 (1H, ddd, J=2.6,
N” 0" 4.2, 87Hz),7.21-7.31 (2H, m).

029 -H -H -F -H -H N "H-NMR ( CDCls ) 5ppm: 1.43 (9H, s), 1.86-1.96
3 (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, ¢), 8.64 (1H, s).
230 -H -H -F -CHs -H N "H-NMR ( CDCls ) Sppm: 1.43 (SH, s), 1.85-1.97
/E/] (1H, m), 2.05-2.28 (1H, m), 2.29 (3H, s), 3.20-
~-N 3.35 (3H, m), 3.70-3.78 (1H, m), 4.43-4.47 (1H,

m), 6.89-7.97 (2H, m), 7.06-7.13 (1H, m), 8.06
(2H, 5), 863 (1H, 5).

931 -H -H €l ¢ -H N._Cl H-NMR ( CDCls ) 5ppm: 1.43 (9H, s), 1.81-1.96
/E/\Y (1H, m), 2.10-2.31 (1H, m), 3.15-3.39 (3H, m),
~N 3.63-3.78 (1H, m), 4.37-4.45 (1H, m), 6.90 (1H,
dd, J=2.5, 8.6Hz), 7.16 (1H, d, J=2.4Hz), 7.51
(1H, d, J=8,3Hz), 8.05 (2H, s).
239 -H -H -F -H -H N. _Cl H-NMR ( CDCls ) dppm: 1.42 (9H, s), 1.78-1.93
/EY (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 -CHs -H N_ _Cl "H-NMR ( CDCls ) 5ppm: 1.43 (9H, s), 1.81-1.95
: /L\Y (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).
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...... Ref. 4.0 R6 RAd RILRL-RO REI CO ' .. (7QNMR
No.
234 -H -H -F -ClI -H F "H-NMR ( CDCl3 ) Sppm: 1.44 (9H, s), 1.74-1.90
F—lF (1H, m), 2.08-2.26 (1H, m), 3.09-3.35 (3H, m), 3.78-
3.88 (1H, m), 5.20-5.35 (1H, m), 6.92 (1H, 4,
N J=4.8Hz), 7.04 (1H, ddd, J=2.5, 4.2, 8.7Hz), 7.20-
)'\N/ 7.25 (2H, m), 8.47 (1H, d, J=4.6Hz).

(
"H-NMR ( CDCls ) 8ppm: 1.43 (9H, s), 1.77-1.88

235 -H -H -CI -Cl -H X 1.4
A (N (1H, m), 2.05-2.28 (1H, m),2.52 (3H, s), 3.15-3.33
N ..CH, (3H, m),3.70-3.90 (1H, ),5 28-5.43 (1H, m), 5.60
N™"S (1H, d, J=6.0Hz), 7.03 (1H, dd, J=2.4, 8.5Hz), 7.29
(1H, d, J=2.4Hz), 7.58 (1H, d, J=8.3Hz), 7.90 (1H,
d, J=6.0Hz).
236- -H -H -CI -CI -H N "H-NMR ( CDCls ) Sppm: 1.44 (9H, s), 1.75-1.88
o "{ﬁ (1H, m), 2.05-2.20 (1H, m), 3.12-3.36 (3H, m), 3.77-
)\N/ 3.87 (1H, m), 5.24-5.34 (1H, m), 6.62 (1H, brs),

7.02 (1H, dd, J=2.4, 8.5Hz), 7.27 (1H, d, J=2.4Hz),
7.51 (1H, dd, J=4.1, 8.4Hz), 8.32 (2H, brs).

237 -H -H -F -Gl -H CH "H-NMR ( CDCl; ) Sppm: 1.44 (9H, s), 1.87-1.96

SN (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
N (1H, ddd, J=2.6, 4.3, 8.7Hz), 7.06 (1H, dd, J=2.6,

8.5Hz), 7.1 (1H, dd, J=2.6, 6.6Hz), 7.65 (1H, brs),
7.79 (1H, d, J=4.4Hz).
238 -H -H -F Cl -H HGC_N "H-NMR ( CDCls ) 8ppm: 1.42 (9H, s), 1.90-2.20
/\[/ ]\ (2H, m), 2.00 (3H, s), 2.48 (3H, s), 3.22-3.45 (3H,
\ m), 3.61-3.82 (1H, m), 4.67-4.76 (1H, m), 6.80-6.84
(1H, m), 6.95-7.02 (1H, m), 7.08 (1H, t, J=8.6Hz),
8.04 (1H, d, J=5.2Hz).

939 -H -H -F -Cl -H No . "H-NMR ( CDCls ) 5ppm: 1.44 (SH, s), 1.78-1.86
B (1H, m), 2.05-2.24 (1H, m), 3.08-3.31 (3H, m), 3.80
NZ el (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).
240 -H -H -Cl -Gl -H N gH-NMR(CDCIs) Sppm: 1.44 (9H, s), 1.77-1.87
/[ j (1H, m), 2.04-2.21 (1H m), 3.11-3.35 (3H, m), 3.75-
N 3.86 (1H, m), 5.14-5.23 (1H, m), 7.07 (1H, dd,

J=2.4, 8.5Hz), 7.33 (1H, d, J=2.4Hz), 7.51 (1, d,
J=1.1Hz), 7.58 (1H, dd, J=3.9, 8.2Hz), 7.90 (1H, s),

8.09 (1H, s).
241 H H €l Cl -H T ZT"F  "HNMR(CDCl) 8ppm: 1.4 (9H, 5), 1.73-1.80
, (1H, m), 2.01-2.18 (1H, m), 3.03-3.33 (3H, m), 3.81
SN (1H, dd, J=6.1, 10.7Hz), 5.13-5.22 (1H, m), 6.06

(1H, dd, J=3.4, 9.2Hz), 7.02 (1H, dd, J=2.4,
8.4Hz),7.06-7.12 (1H, m), 7.28 (1H, d, J=2.4Hz),
7.50-7.55 (1H, m), 8.08 (1H, brs).
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242 -

243

244

245

246
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250

-Cl -Cl -H

-Cl

-Cl

-Cl

H-NMR (
m), 2.04-2.
(1H, m), 5.
12.0Hz), 6.
8.5Hz), 7.29 (1H, d,
8.18 (1H, m).
TH-NMR ( CDCl, ) 8p
), 2.04-2.22 (1H, ),
7.1, 10.8Hz), 5.28-
8 6Hz), 6.63-6.68 (
Hz), 7.27-7.35 (2H
H, m).
-NMR ( CDCls ) 8pp
), 2.05-2.22 (1H, m
2, 10. 7Hz) 5.16-5.

H brs).

MR (CDCl; ) ppm: 1.44 (9H, s), 1.76-1.89 (1H,
m), 2.05-2.28 (1H, m), 3.10-3.35 (3H, m), 3.77-3.87
(1H, m), 5.14-5.25 (1H, m), 7.08 (1H, dd, J=2.4, 8.5Hz),
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 (1H, brs).

'H-NMR ( CDCls ) dppm: 1.44 (9H, s), 1.75-1.86 (1H,
m), 2.09-2.28 (1H, m), 3.12-3.34 (3H, m), 3.80 (1H, dd,
7.1, 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
iH, s).
sH-NMR (CDCly ) 8ppm: 1.43 (9H, s), 1.82-1.95 (1H,
m), 2.09-2.25 (1H, m), 3.13-3.37 (3H, m), 3.70-3.80
(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).
1H -NMR ( CDCl3 ) dppm: 1.44 (9H, s), 1.74-1.88 (1H,
m), 2.05-2.20 (1H, m), 3.10-3.38 (3H, m), 3.77-3.87
(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).
'H-NMR ( CDCls ) 5ppm: 1.43 (9H, s), 1.79-1.90 (1H,
m), 2.04-2.27 (1H, m), 3.14-3.36 (3H, m), 3.67-3.80
(1H, m), 4.36-4.45 (1H, m), 6.89 (1H, dd, J=2.5, 8.5Hz),
7.16 (1H, d, J=2.3Hz), 7.51 (1H, d, J=8.4Hz), 8.05 (1H,
brs).
'H-NMR ( CDCl; ) ppm: 1.43 (9H, s), 1.80-1.98 (1H,
m), 2.11-2.28 (1H, m), 3.15-3.39 (3H, m), 3.68-3.78
(1H, m), 4.36-4.45 (1H, m), 6.99-7.05 (1H, m), 7.18-
7.27 (2H, m), 7.97 (2H, s).
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H,C CH,
Ref.Ex. R1R2R3 R4 R5R6 NMR
No,
251 -H-H-F -F -H 'H-NMR ( CDCl, ) 8ppm: 1.43(9H, s), 1.70-1.97(1H, m),
g’ 2.01-2.22(1H, m),30833(3Hm 3.60-3.78 (1H, m),
= 4.25-4.41(1H, m),64266(2Hm 6.66(1H, dd, J=1.5,
5.0Hz), 6.78(1H, dd, J=1.5, 3.0Hz), 6.91-7.07(1H, m), 7.30

(1H, d, J=3.0Hz]
H-NMR ( CDCl; ) Sppm: 1.43 (9H, s), 1.78-1.97 (1H, m),
2.03-2.20 (1H, m), 2.29 (3H, s); 3.18-3.38 (3H, m), 3.61-
3.82 (1H, m), 4.34-4.43 (1H, m), 6.54-6.73 (4H, m), 7.11-
7.30 (2H, m).

"H-NMR ( CDCly ) ppm: 1.4 (9H, s), 1.78-1.94 (1H, m),
2.04-2.20 (1H, m), 3.13-3.34 (3H, m), 3.67-3.80 (1H, m),
4.29-4.45 (1H, m), 6.48 (2H, d, J = 1.7 Hz), 6.72-6.83 (2H,
m), 7.04 (1H, dd, J = 3.1, 1.7 Hz), 7.37-7.42 (1H, m).

"H-NMR ( CDCls ) 5ppm: 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,

252 -H -H -Cl -CH;-H

s
w

953  -H-CI-H -ClI -H

0
w

254 H-H-F -H -H

b3
n

955  -H-H-Cl -Cl -H

wn
-hl\)
(.oO
=3
N
-hl\)
(o) N
-—h
II
33
0)00
01_L
O
"_;w

T W
- o
%.a

9.5Hz), 7.36 (1H, brs)
"H-NMR ( CDCl3 ) Sppm:
(3H, m), 1.90-2.05 (1H, m),
(3H, m), 6.95-7.00 (1H, m

2 (11H, m), 1.62-1.82
-3.69 (7H, m), 3.85-4.05
-7.16 (2H, m).

256 -H-H-F -CI -H

v“\/__\
NN
O(Dl

OU‘I—“

"H-NMR ( CDCl; ) Sppm: 1.15-1.35 (2H, m), 1.46 (SH, s),
1.62-1.73 (3H, m), 1.76-2.05 (2H, m), 2.91 (2H, d, J = 6.7
Hz), 3.08-3.35 (4H, m), 3.35-3.65 (2H, m), 3.80-4.00 (3H,
m), 6.76-6.88 (1H, m), 6.95-7.10 (2H, m).

'H-NMR ( CDCl; ) 8ppm: 1.42 (9H, s ), 1.8-1.95 (1H, m),

957 -H-H-F -Cl -H

258 -H-H-F -Cl -H

2.1-2.25 (1H, m ), 3.15-3.35 ( 3H, m),365385(1H m),
4.45-4.6 (1H, m ), 6.7-8.8 (1H, m), 6.9-7.0 (2H, m ), 7.0-
74 (1H, m), 7.21 (1H,s), 7.31 (1H, d, J = 1.7Hz ), 7.65-
7.8 (1H, m).

259 -H-H-H -H -H "H-NMR ( CDCls ) 8ppm: 1.42 (9H, s ), 1.8-1.95 ( 1H, m ),
2.1-2.25 (1H, m ), 3.15-3.35 (3H, m ), 3.65-3.9 ( 1H, m ),
4.45-4.6 (1H, m ), 6.85-7.0 (3H, m ), 7.05-7.2 (2H, m ),
7.25-7.4 (3H, m), 7.6-7.75 (1H, m ).

H-H-F - - "H-NMR ( CDCly ) Sppm: 1.42 (9H, s ), 1.8-2.0 (1H, m),

260 HAH-F -Gl H /@ 2.1-2.3((1H,m?,)3.$§-3.4(3H(,m), 3?65—3.85((1H,m)?

/  44-46(1H,m) 6.65-8.75(1H, m), 6.86 (1H, dd, J =
2.9,6.3Hz), 6.95 ( 1H, dd, J =2.2, 8.6Hz ), 6.95-7.1 ( 1H,

Cl m8),67l_.{35)(1H,s),7.42(1H,d,J=2.1Hz),7.74(1H,d,J
= 0.01Z ). )
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. rjc, 11-. -CN1 Z - rs: . -Cllll\rlra%eq 0O ---E"--.7.---.N13.04 c4
CqCL|rs- ..) ap P'-CLc- '"-'" u CLN-: "-' .4 .-...:n. ga.c.,4 ..-.r...:
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...... -07 ...... r-i. 29 cT) cl) "Czi ch)O,_/rl'C%Z(CH cpl-' "2 N (N
, O (0z' " '- COZ=,-:¢cOcd 0= ,-:cri:-.>- i 75 N1 cc)':.5 c-1
ZcoOi F@@@QOOG@R@RisAleRM 9- ci) P'"BMR O o> ,5 21 = -cs (No > | Lo o

LOop .4-N¢ol /......
261 -H -H -H -H

"H-NMR ( CDCls ) oppm: 1.41 ( 9H, s ), 1.8-2.0 ( 1H,
m), 2.05-2.3 (1H, m), 3.15-3.4 (3H, m ), 3.7-3.9
(1H, m), 4.5-4.7 (1H, m ), 6.8-6.9 (2H, m ), 6.9-7.1
(2H,m), 7.2-7.35 (3H, m ), 7.42 ( 1H, d, J = 2.1Hz ),
7.65-7.75 (1H, m ).
"H-NMR ( CDCls ) 8ppm: 1.42 (SH, s ), 1.8-2.0 ( 1H,
m), 2.05-2.3 (1H, m ), 3.15-3.4 ( 3H, m ), 3.7-3.85
(1H, m), 4.45-4.6 ( 1H, m ), 6.80 ( 1H, dd, J = 2.3,
8.8Hz ), 8.9-7.1 (4H, m), 7.2-7.35 (2H, m ), 7.62
(1H, d, J = 8.6Hz).

H-NMR ( CDCls ) 8ppm: 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 ) Bppm: 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 ( CDCl5 ) dppm: 1.40 ( 9H, d, J = 2.9Hz ), 1.8-
1.95 (1H, m), 2.05-2.25 (1H, m ), 2.39 ( 3H, d, J =
0.8Hz ), 3.15-3.35 ( 3H, m ), 3.7-3.9 ( 1H, m ), 4.45-
465 (1H, m), 6.65-6.75 (2H, m ), 6.8-6.9 ( 1H, m ),
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 ).
"H-NMR ( CDCls ) 5ppm: 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
(1H, 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,s), 7.25-7.4 (4H, m ).
"H-NMR ( CDCls ) 8ppm: 1.41 (9H, s ), 1.75-1.95 ( 1H,
m), 2.0-2.2 (1H, m), 2.57 (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=17Hz), 7.58 (1H, dd, J= 3.8, 8.2Hz )
H-NMR ( CDCls ) dppm: 1.42 ( 9H, s ), 1.75-1.95 ( 1H,
CH, m),2.0-22(1H,m), 255 (3H,d, J=1.0Hz), 3.15-
3.35 (3H, m), 3.657-3.85 ( 1H, m ), 4.35-4.55 ( 1H,
m), 6.75-6.9 (4H, m ), 6.9-7.05 (2H, m ), 7.26 ( 1H,
s),7.51 (1H, d, J = 8.6Hz ).
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-H-F -H-H 121- 123 Funmarate 241 -H-d -d
Hydrochloride 242 -H -d -d
-H-F-H-H-H-H-H-H 232-234 2 Hydrochlori

H_
“H-H-H-H-H - Hl
de

H-CN-H-H 150-155 2
OHy chloride 243 -H
-H-d -F-H-H-H-d

-H -H 136- 137 Fumarate 245 -H -0 -F.1{k-H

Table 37

R4
R3 R5

R2
R1

e
O
J O CHy

o
H,C™ CH,

Ref. Ex:

No.

R1

R2

R3

R4

R5 Ré NMR

285

286

287

288

-CHs

-CH3

-H

0. 'H-NMR ( CDCl; ) 6ppm: 1.42 ( OH, s ),

CH; 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 ),
6.97-7.00 ( 1H, m), 7.14-7.17 ( 2H,

m ).
"H-NMR ( CDCls ) Sppm; 1.42 ( 9H, s ),
1.61-1.73 ( 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
.CH, (3H,s ), 4.23-4.28 ( 1H, m), 4.81 ( 1H,
d, J—155H2),5.02(1H,d,J=15.5
z),6.12 (1H, d, J = 2.3 Hz ), 6.37
1H, d, J = 8.4 Hz ), 6.72-6.99 (9H,
)-
M

-N
6~
8

JE33E

R (CDCly ) dppm: 1.42 (9H s ),
1.86 (1H, m), 2.04-2.11 ( 1H, m ),
(3H,s),2.75-2.79 (2H, m ), 2.88-
293(2H, m )y 313325(\1}"' 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), 6.70-6.74 ( 2H, m ), 6.83-6.91
(3H,m),6.99 (1H, br), 7.17 (1H, d, J
=8.6 Hz ).
O.., 'H-NMR (CDCls) 8ppm: 1.42 (9H, s),
CH; 1.76-1.85 (1H, m ), 2.01-2.09 ( 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 ( 1H, m), 3.77 (3H, s ),
4.33-4.37 (1H, m ), 5.06 (2H, s ), 6.47-
6.53 (2H, m ), 6.69-6.85 ( 5H, m ),
6.91-6.95(1H,m), 7.14 (2H,d, J =
8.5 Hz ).
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-H-H -4-PYRIDYL -H 200-205 3 Hydrochl ori de -151- 2 Hydrochl oride

Hydrochl orlde 2Met hanesul f onat e N-0--:: -.N
.--Z. .r,f-:". - Nc; (EN—E Nl cYj N =E C r| h=---:Cd)6 ,
-czcoc -C1) o .-CO CcV "-- - I\Hg , -(c)co =¢c¢cs) .4.i 6 N u)
B I T i EN|: ---.Ectl:' ’I’gl §8 .!, .Echc..1,- ~0)h.:oN co
Z4.E6.-1.--6 1 co- =cO 1o --- ZoT, £18 3847110 ¢cc' 1 Mem1- . a)e
c.4-2 15 E 7-,6"c00. co co_co CO _ ....... wz---- r-- -co 0..--...1- O0)N
-Cv-"2-"". 4. .-:. ..r.-_c..12 0iNni: Il N-L- ,E6 NIl rI """'c') =-0N E
SEEETY R1-,~R6 ,
o
Q
IO CHy
H,C CH,
Ref. Ex. R1 R6 NMR
No.

"H-NMR ( CDCI; ) oppm: 1.41 (OH, s ), 1.8-2.0 ( 1H, m J, 2.1-

280 Cl P
/@ 2.3 (1H,m), 3.15-3.4 (3H, m ), 3.7-3.9 ( 1H. m ), 4.45-4.6 ( 1H,
2]@\ ~N M), 7.07.1(2H,m), 7172 (1H. m ), 7.28 ( 1H.s ), 7.45 ( 1H,
s d, J=16Hz), 7.75-7.8 (1H, m ), 8.1-8.3 ( 2H, m ).
290 y 'H-NMR ( CDCl3 ) Sppm: 1.42 ( 9H, s ), 1.8-2.0(1H, m ), 2.1-
N//\/©\ /O 2.3 (1H,m ), 3.15-3.4 (3H, m ), 3.7-3.9 ( 1H. m ), 4.5-4.7 ( 1H,
s N m),6.78(1H, dd, J=2.0, 8.9Hz ), 7.28 ( 1H. s ), 7.3-7.4  2H,
m),7.86 ( 1H. d, J = 9.4Hz ), 8.37 ( 1H, s ), 8.45-8.55 ( 1H, m ),
8.75(1H, s ).

"H-NMR ( CDCls ) 8ppm: 1.40 ( 9H, s ), 1.8-2.0 ( 1H, m ), 2.1-

291
\S /@ 2.3 (1H, m), 3.15-3.4 (3H, m ), 3.7-3.9 ( 1H, m ), 4.5-4.65 ( 1H,
~N  m)6957.2(3H,m) 7.38 (1H,s), 7.53 ( 1H, d, J = 2.0Hz ),
ci 7.75-7.9 (1H, m ), 8.05-8.2 (2H, m ).
292 N 'H-NMR ( CDCl; ) 3ppm: 1.40 (9H, s ), 1.8-2.0 (1H,m), 2.1-
(/t@\ /EJ\ 2.3 (1H, m), 3.1-3.4 (3H, m), 3.7-3.9 ( 1H, m ), 4.45-4.6 ( 1H,
S N~“F m),645-6.6(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), 7.8-7.95 ( 3H, m).
293 S . N 'H- -NMR ( CDCl; ) dppm: 1.42 (SH, s ), 1.8-2.0 (1H, m), 2.1-
@ )/\J\ 2.3(1H, m), 3.1-3.4 (3H, m), 3.7-3.9 (1H, m ), 4.45-4.6 ( 1H,
N~ m), 6.45:6.6(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 ),
A 7.8-7.9 ( 2H, m),796(1HdJ 5.4Hz )
Ci N 'H- -NMR ( CDCl3 ) oppm: 1.40 ( OH, s ), 1.8-2.0 ( 1H, m), 2.1-
' /EJ\ 2.3 (1H, m), 3.1-3.4 (3H, m), 3.7-3.9 (1H, m ), 4.45-4.6 ( 1H,
4 N~ m) 6.56.65(1H,m) 7.18 (1H, dd, J = 1.9, 8.5Hz ), 7.40 ( 1H,
.S

s),7.59 (1H, d, J = 1.7Hz ), 7.8-8.0 ( 3H, m ).
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hexane : ethyl acetate = 20 : 1). The solvent was distilled off

from the purified product under reduced pressure,'and the residue

15 was dissolved in 1 N hydrochloric acid-ethanol and heated undér
reflux for one hour. - The reaction solution was concentrated to
dryness to thereby obtain 50 mg of brown amorphous solid (3,4-
dichlorophenyl)phenylpyrrolidin-3-ylamine dihydrochloride.

'H-NMR (DMSO-ds) 8 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,m), 7.29-7.44(2H,m),
7.45-7.54(2H,m), 9.03(2H,brs).

Example 2 4

25 Synthesis of (S)-(3,4-dichlorophenyl)phenylpyrrolidin-3-ylamine *

dihydrochloride
3(8)~-[(3,4~-dichlorophenyl)phenylamino]pyrrolidine-1-

carboxylic acid tert-butyl ester (0.13 g) was dissolved in 1 N

hydrochloric acid-ethanol and heated under reflux for one hour.

30 The reaction solution was concentrated to dryness. to thereby
obtain 0.11 g of brown amorphous solid 3(S)-(3,4-
dichlorophenyl)phenylpyrrolidin-3-ylamine hydrochloride.

'H-NMR (DMSO-dg) § ppm: |
1.50-1.68(1H,m), 2.10-2.29(1H,m), 2.75-2.90(1H,m), 3.02-
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1 --z2'"CE EEE0i Z:T- @¢) a 0),2Ndichlor&fethaddd. Osordthidn (1 ml) * containing
((S) ~1l-benzylpyrrolidin-3-yl)-(3-fluorophenyl) - (4-
trifluoromethylphenyl)amine (0.48 g, 1.1 mmol) was added 1~

10 chloroethyl chloroformate (0.82 g, 5.8 mmol). The mixture was

stirred at room temperature for 15 hours and heated under reflux

f- f- 1 =_,06 ,r; a

for 3 hours. The solvent was distilled off under reduced pressure,
and 5 ml methanol was then added to the residue and heated under
reflux for 3 hours. After distilling the solvent off under
15 reduced pressure, the residue was then dissolved in
dichloromethane and washed with an aqueous saturated sodium
hydrogencarbonate solution. After drying over magnesium sulfate,
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 dichlorcmethane to the residue were separated by
filtration and dried, giving 0.24 g of light brown powdery (3-
fluorophenyl)-(S)—pyrrolidin43—yl-(4—trifluoromethylphenyl)émine
25 difumarate.
Melting point 144.0-146.2°C.
Example 4
Synthesis of (3-chloro-4-fluorophenyl) - (4-methanesulfonylphenyl) -
(S) ~pyrrolidin-3-ylamine hydrochloride
30 3(8)~[(3-chloro-4-fluorophenyl) - (4~
methanesulfonylphenyl)amino]pyrrolidine-l-carboxylic acid tert-
butyl ester (0.42 g, 0.9 mmol) was added to 4 N hydrochloric
acid/ethyl acetate, followed by stirring at room temperature for

one hour. The reaction solution was concentrated to dryness under



2 Hydrochloride 2 Hydrochloride 2 Hydrochloride 2 Hydrochl oride 6("%

(-7.0) EEEE cyi .71: .2 p, V-* V.W.N.- - 00co cov-Z---,f2 - -00 Il
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B MeeBuddd pPedsine o BB Nobtain 0.35 g of white powdery (3~
chloro-4-fluorophenyl) - (4-methanesulfonylphenyl) - (S) -pyrrolidin-
3-ylamine hydrochloride.

'H-NMR (DMSO-ds) 0 ppm:

5 1.56-1.68(1H,m), 2.19-2.29(1H,m), 2.82-2.94(1H,m), 3.08(3H,s),
3.10-3.20(2H,m), 3.57-3.68(1H,m), 4.70-4.85(1H,m), 6.69~
6.75(2H,m), 7.32-7.37(1#,m), 7.58-7.64(1H,m), 7.65-7.69(3H,m),
9.10-9.45(2H,m).

Example 5 '
10 Synthesis of (3—chloro-4-fluorophenyl) - [4~- (pyridin-2-
yloxy)butyl]-(S)-pyrrolidin-3-ylamine difumarate
To a toluene solution (4 ml) containing 3(8)-[4-
(pyridin-2-yloxy)butylamino]pyrrolidine~l-carboxylic acid tert-
butyl ester (0.2 g, 0.6 mmol) and 4-pbromo-2-chloroc-1~
15 fluorobenzene (0.8 ml, 0.65 mmol) were added tri-tert-
butylphosphine *+ tetrafluoroborate (14 mg, 0.05 mmol),
tris (dibenzylideneacetone)dipalladium (11 mg, 0.012 mmol) and
sodium tert-butoxide (110 mg, 1.2 mmol) and heated under reflux
under a nitrogen atmosphere for 12 hours. After cooling to room
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 column
chromatography (n-hexane : 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% agueous potassium
carbonate solution was added to the residue, followed by
extraction with dichloromethane. The extract was dried over

magnesium sulfate and concentrated under reduced pressure, and an
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1.45-1. 55(2H m), 1.65-1.8(2H,m), 1.8-1.95(1H,m), 2.05-2.15(1H,m),
2.6-4.05(11H,m), 4.25(2H,t,J=6.5Hz), 4.3-4.4(1H,m), 6.55(4H,s),
10 6.77(1H,d,J=8.5Hz), 6.8-6.9(1H,m), 6.9-7.0(1H,m),
7.03(1H,dd, J=3Hz,J=6.5Hz), 7.22(1H,dd, J=9Hz, J=9Hz), 7.65-
7.7(1H,m), 8.1-8.15(1H,m).
Example 6
Synthesis of (3—chloro—4—fluorophenyl)—(3—methyisulfanylpropyl)—
15 (S) —pyrrolidin-3-ylamine hydrochloride
An acetic acid solution (3 ml) containing 3(S)-[(3-
chloro-4-fluorophenyl) amino]lpyrrolidine-l-carboxylic acid tert-
butyl ester (0.60 g, 1.9 mmol) and 3-methylthiopropionic aldehyde
(0.6 g, 5.7 mmol) was stirred at room temperature over night.
20 Sodium triacetoxy borohydride (0.81 g, 3.8 mmol) was added to the
mixture, followed by stirring at room temperature for 15 hours.
Dichloromethane was added to the reaction solution, and the
reaction solution was washed with water and an adqueous 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)-(8S)-pyrrolidin-3-ylamine hydrochloride.
'H~NMR (DMSO-ds) 6 ppm:
1.52-1.70(2H,m), 1.80~2.18(including 5H,m[2.07ppm(s)]), 2.40~-
2.51(2H,m), 2.84-3.49(6H,m), 4.29-4.49(1H,m), 6.85-6.95(1H,m),
7.05-7.35(2H,m), 9.30-9.79(2H,m) .
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5 [ (3-chloro-4- fluorophenyl)pyrldln—B ylamlno]pyrrolldlne 1-

carboxylic acid tert-butyl ester (16.0 g, 41 mmol) was added
trifluorcacetic acid (20 ml), followed by stirring at room
temperature for 3 hours. The solvent was distilled off under
reduced pressure, and an aqueous saturated  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
distilled off wunder 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 ethanol to
20  thereby obtain 16.9 g of white powdery (3-chloro-4-fluorophenyl)
pyridin-3-yl-(S)-pyrrolidin-3-ylamine dimethanesulfonate.
Melting point 194.0-195.0°C.
The compounds of Example 8 to 1180 shown in the below
Tables can be prepared in the same manners as in the above
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.
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%- (61 ai cr) Wco 22C N -15 6- -157- Table 77 Ex. No. Rl

R2 R3 R4 RS R6

)Salt 273-H-C -d -H-H-H-H-H

-H229- 231 2R bori de H7g Ex. No. R1 R RB R4 R5 R6 R7 R8 RO

NVRSal t 274- H H-H-H-H -H 1H NVR (DVBO-d6) Oppnt. 52-1.71 (1H,

n, Hyolroch;i ~21- o (X, , 2.40-2.99 (1H n), 3.00-3.25 (2H m,

3.61-3.78 (1IH, , 4.98}5.12 (AH, M, 6.55-7.10 (2H, n), 7.35-7.45 (2H, m,
7.53-7.71 (3H, Y, 8.22%8.38 (2H, m), 9.80 (2H, brs), 14.45 (1H brs) 275-H

- -F-H-H-H-HHAH IH NWR (DVMSO d6) oppn2 Hydro 1.56-1.76 (1H, m,
2.20-2.38 (1H, m, 2.8 =3. 02chl ori de (1H, m, 3.03-3.20 (2H, m, 3.60-3.75
(1H, m, 4.94-5.11 (1H, r‘rli' 6.70-7.15 (2H,_m, 7.41-7.53 (1H, m, 7.66-7.76
(1H, "MEx Ko.85 K112 RS, R=RHHz papch. 9Hz)Salt8. 33 (2H, d, J=7.0Hz),

8 H -H €l H -H 173741750 Fumarate

9 <t ct H -H -H 160.3-162.6 Fumarate

10 H £ H -H -H 144.2-146.7  Fumarate

5 ' Table 40
R4 H
R3 R5 H ' H
R2 N H
R1 :L— H
N
H
Ex. No. R1T R2 R3 R4 R5 NMR . Salt
11 H H G < -H 1H-NMR (DMSO-6)oppm 2 Hydro
1.50-1.68 (1H, m), 2.10-2.29 (1H, m), 2.74-2.90 (1H, m), chloride

3.02-3.22 (2H, m), 3.51-3.66 (1H, m), 4.61-4.79 (1H, m),
6.58 (1H, dd, J=2.9Hz and 9.0Hz), 6.87 (1H, d, J=2.9H2),
7.13-7.19 (2H, m), 7.29-7.44(2H, m), 7.45-7.54 (2H, m),

12 H H €I € H 1HNMR (DMSO-d6)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), 4.654.74 (1H, m),
6.44(2H, s), 6.57 (1H, dd, J=2.9Hz and 9.0Hz), 6.85 (1H, d,
J=2.8Hz), 7.11-7.21 (2H, m), 7.29-7.41 (2H, m), 7.43-7.54
{2H, m)




9.44-9.80 (2H, m 276-H -0 -F -H-H-H-CH3 -H -H H NVR (DVSO-d6) oppn?
Hydro 1.6-1.8 (1H, n), 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 n), 4.9-5.1 (1H, n), 6.4-7.0 (2H, M,
7.4-7.5 (1H, n), 7.69 (1H, dd, J = 9.0 Hz, J = 9.0 Hz), 7.8-7.9 (1H m,
8.20 (1H, d, J = 5.5 Hz), 9.54 (1H, Bra), 9.70 (1H brs) Table 80 R4 R6
Ex. No. RL R2 R3 R4 R5 R6NVRSalt 280-H -H -F -H -H 1H NVR ( DVBO- d6)

5ppnFNdroch oride 0.99-1.50 (2H, m), 1.51-2.20 (4H, n), 2.80-3.65 (7H, m,
3.60-3.99 (2H, ), 4.10481 (FhHjeMiy 7.01-7.99 (4H, m), 9.15-9.90 (2H, m
_159- Table 81 R4 NVRSal t 1H NVR ( DVBO- d6) Oppn?2 Hydro 1.68-1.83 (1H
m, 2.05-2.22 (1H 'm), 2. 75-chloride 3.20 (3H m, 3.41-3.59 (1H m,
4.51-4.72 (1H, n), 5.80-590 (1H, 6.57-6.65 (1H, m, 6.69-6.79 (2H, n),
6.80-6.88 (1H n), 7RBY ®5( 1H, R, 91089, 50 (2H, n), 11.05 (1H, brs)
1H NVR ( DVBO- d6) 5ppn? 0 1.6-1.8 ( M, 2.1-2.2 (1H, m, 2.8-3.0 .
(1H bronmide m, 3.1- 4 kb n), 4.647 (1H, m, 6.56 (1H

d, J =9.6 Hz), 6.7-6.8 (JIH, m,16.94 (1H d, J = 9.2 Hz), 7.25 (1H dd, J
= 9.2 Hz, J =9.0 Hz), 7R3 (1 71 =™® 6 Hz), 7.58 (1H s), 8.90 (2H
brs) 1H—NIVR(DIVBOd6) SppnFumanate 1.6-1.8 (1H m, 2.1-2.2 (1H m,
2.8:3.0 (1H m, 3.0-3.2 (2H mM7M3.4-3.6 (1H m, 4.547 (1H m, 5.04 (1H
d, J =14.5 Hz), 5.12 (1H d, J = B4.5 Hz), 6.48 (2H, s), 6.49 (1H d, J =

9.5 Hz), 6.6-67 (1H m 68-69(1H m. 7.1-7.5 (7H _m. 7.94 (1H s)

1H NVREKIDIVBO- i) RS pR#2RHy B oRA. B7 1R8 RAHR10) , Mp.rcp. 2 ( 134 m, 2.8-3.0
(1H, chl omi de ), H8. G- 32 (RHH mH 3. 42 (8H, S)65.4356% 3. Punatas n), 4.5-4.7
(1H ) ,146. 46H(1H @, H =H0. % He), -0b. &1 6.H7 (1Hd8.74130.1 6. Bunfere (1H, ), 7.22
(1H, dd,;5J =941 Hz, o) #9. F Hp), 7. 39 (lHy d, 1%684@875 Hedmarafe 87 (1H, s),
9.42 (1o bray 848 (JH 1bra) T MR{(GOS Byla2 0 (21 m.
m

), 6.4-6.55 ( 1H, ™, 6.65-6.75 ( 1H m), 6.86 ( 1H dd, J =9, 9Hz ),
.0-7.1 ( 2H m, 7.1-7.45 ( 4H, m, 8.51 ( 1H br ). -160- Table 82
,NR6 (2Nl Ex. No. R2R6 286N 11101 NMRSalt 1H NMR (DMVBO-d6) 6ppn2 Hydro

1.56-1.76 (1H, n), 2.01-2.17 (2H, n), 2.21-2.35 (1H chloride n), 2.76-3.01

(5H, nm), 3.05-3.25 (2H, m), 3.59-3.74 (1H, n), 4.79491 (1H, n), 7.07 (1H,

dd, J =1.5Hz, 7.5Hz), 7.20 (1H, s), 7.42-7.53 (2H, m), 7.70-7.76 (1H, m,

8.06 (1H, d, J=3.0Hz), 8.19 (1H, d, J=5.0Hz), 9.46 (1H, br), 9.52 (1H, br).



1H NWVR (DVMSO-d6) oppnR2 Hydro 1.62-1.81 (1H, m, 1.99-2.15 (2H, m,
2.20-2.37 (1Hchloride m, 2.84-3.21 (7H, m, 3.57-3.73 (1H, m, 5.10-5.26
(1H, m, 6.38 (1H, d, J =8.5Hz), 6.90 (1H, dd, J=6.5Hz, 6.5Hz), 7.11 (1H,
dd, J=1.5Hz, 8.0Hz), 7.24 (1H, s), 7-424¢1H d, J=8.0Hz),7.68 (1H,

dd, J=7.5Hz, 7. 5Hz), 8.12 (1H, dd, J=1.5Hz, 5.5Hz), 9.42 (1H, br), 9.51 (1H,
br). 1H NVR (DVSO d6) 6fpih2eH¢dro 1.64-1.85 (1H, m), 1.99-2.25 (3H, m,
2.85-3.28 (7H,chloride m, 3.47-3.63 (1H m, 5.02-5.15 (1H m, 7.09 (1H,
dd, J=2.0Hz,8.0Hz), 7.22 (1H, s), 7.38-7.43 (2H, m, 7.88 (1H, d, J=2.5Hz),
8.19-8.21 (1H m, 9.26 (1H, br),9.54 (1H br). 1H NVR (DVSO d6)
6ppnmFumarate 1.66-1.841 (1H, m, 2.15-2.25 (1H m, 2.82-2.91 (1H m,
3.01-3.14 (2H, ms 4.H70485 (1H, m), 6.47 (2H, s), 7.09
, (1H, m, 7.20-7.26 (1H m, 7.45
(1H, d, J=5.4Hz), 7.85-7.88 (1H, m, 7.91 (1H, d,

J 85Hz) 8. 04- 8209 NI\/R(DI\/BdidG) 6ppm.: 1.55-1.8 ( 1H m),
2.1- Fumarate 2.35 (RJ,H m) 2.754% ( 7H, m, 4.6549 ( 1H, m, 6.46 ( 2H,
s), 7.09 ( 1H, dd, J = 2.5, ), 7.2-7.35 ( 2H, m), 7.35-7.55 ( 2H, m,
7.60 ( 1H, d, J = 2Hz ); 7. N7.95( 3H m), 8.1-8.25 ( 2H m. 1H NMR
(DVMSO-d6) oppm: 1.45-1.7 ( 1Hy m), 2.1- Funarate 2.3 ( 1H m, 2.6-4.3 (
7H, m, 4.75495 ( 1H m, 6.48 ( 2H, s) 6.85-6.95 ( 1H, n), 7.1-7.25 ( 2H,
m), B fs- m 4RE THR3M ) 4bR5( J_M_ J =75 "TggfZz ), 7.78 ( 1H d, J =

5.5 , Ot I Od6) oppm
1.4-1. 0- Funes at 2.6- ( 7H, m), 4.85-5.0 (
1H m,'%6. 79 2H2§% ngi:?( {Eg 7.12 Fﬂm%g:,e =4.5, 8.5 ),
7.45-719 (Hap Be7 ¢ I 1‘—5|z 7. 84 Tﬁmd J=3H ), 7.91
(1H, dap JH= 4 4 g5Hz ), # gl 8143, Q1490 n'). _ fgnartgabl e 83 R2, N. R6
NI\/RSaI 1 14 NWR ( DMBO- d6) +Oppn 138‘5‘81-13 75 ( 1H, FojerBanarate 2. 15-2.3 ( 1H,
M, 2.55- 4H55H( 7HrCHm) 4475+4 941(71174;3-8m) 6. 48F(|mé}hie s), 6.95-7.05 ( 1H,
n . 7é37g (3,1H , = 7.5Hz Yyrged5-7.6 ( 2H, m), 7.75
( 1H . 5Hz 7. 85; 8. 1H NMR d6) oppn? Hydro

| 5o 12b0™ %CFﬁl 2%49;f 31§33§) 82-3. 24 QE&SE loride ny, 3.61-3.75
(1H, MBS 4 84'05 02" 1H mH , J=2. OHzYY™Mal8D (1H, d, J=5.5Hz),

8.14 (3¢, H, H=2. 8 , 8.4H (mH 1@3434:9 5Hz), 8.5unqE®y d, J=8.5Hz) 1H NMR
( Cbcl 3)z Opgm-H 1. 7-CHy ( 2H, -H1) , 1&Z5489¢ 1H, dt, Bumerdte5, 7.5Hz ), 2.85-3.0
( 3H ﬁZ (1HN@]d, J-H- % 5, 158b.136% ) 4. 45 (runéle!fstett J =6.5, 6.5Hz ),

6.77(H , 6. 8: 1Hr‘r)7 (211 m), 7.38 (
1H d, 2H9C% #55 pr, '“g, §3“1§é§ . 7.68" "Za”ﬁi = 2Hz ), 7.99
( 1H, &, 4 =Hy] 5, '@@T’dz 8l 04147-5418p0 4, J = 3Hpuneratg . NNR (CDCl 3) oppm :
1.75-1305 -4 16, m)-H 2. 05--CO. 4 ( DHs-10§.8 2.88 ( 2Fmdgted = 7.5Hz ), 2.98 (
1H, ddg2 J - 5H5, 1BrSHz )-H 3HL7 (156M58dd, J = 6. Bymakdd& ), 3.83 ( 3H, s),
4.35-435 (H1HH n),-56.@8 (-HIHH dd1845-1858. 5, (@ ) FunGrdls- 6. 85( 1H, ),
6.9-7.8b6 (42K m,.F7. 11 (HlHy d, 133543862 ). 7. 3-Funfbad 2H m, 7.92 ( 1H
dd, 31 A SHok 8.0d (HIH ubsdes SH2 ). 1HndE (DVSO.6) ppm
1.3-1. ggs (H1lHy m).dowgm raneqa, o 21485944 1H M), 2pBroed5 ( 8H, m), 6.46 (

oH, 6.54 ( 2H, 1H, dd 5, 7. 5Hz 712
2H 32137J é ;é ”d ,' 2( }gg\fj% . 'J ié* 7.59 ( lH dd, S _
57 (Ohy dd J = 7 8. 5Hz
8 15- 83% 53 (O 0 )
(

gh93 1 £5% 5 4Hz NI\/R DI\/BOdG) oppm
©1.55-40 75 (G, nPPsHvFun*drahe 212&61%2435( 1H, Lsﬂaraiees 5.75 ( 84 m, 6.50
(2H 8 695705 (I M, 7. -7 2 ( IH M. 7.3 7.5 ( 3H m), 7.9-8.0
( 3H m, 8.0-8.1 (1H, m. 1HNWR ( DMSO-d6 ) oppm: 1.65-1.85 ( 1H m,
Bydro 2.15-2.35 ( 1H, nm), 2.85-3.05 ( 1H, m), 3.05-3.3 chloride ( 2H, m),
3.5-3.7 ( 1H, m), 4.7-4.9 ( 1H m), 6.9- 7.05 ( 2H, m, 7.38 ( 2H, d, J =
5.5Hz ), 7.55 ( 2H, d, J = 1.5Hz ), 7.76 ( 2H, d, J = 5.5Hz ), 7.91 ( 2H
d, J =85H ), 9.28 ( 1H, br ), 9.50 ( 1H br ). 1HNWR ( DVSO d6 ) oppm :
1.65-1.85 ( 1H, m), Hydro 2.15-2.35 ( 1H, m), 2.8-3.05 ( 1H, m), 3.05-3.25
chloride ( 2H, m, 3.35-3.8 ( 1H m), 4.75-4.9 ( 1H m), 6.9- 7.0 ( 2H,
m, 7.39 ( 2H, d, J = 5.5H ), 7.64 ( 2H, d, J = 5.5Hz ), 7.70 ( 2H s),
7.79 ( 2H, d, J = 8.5Hz ), 9.24 ( 1H, br ), 9.43 ( 1H, br ). -162- Table
.84 R4 Table 85 R4

ol

‘ﬁ)

m




NVRSalt 1H NVR (DVBO d6) 6ppnfFumarate 0.80-1.09 (3H, m, 1.15-1.38 (2H,
m, 1.42-1.58 (2H, m, 1.60-1.87 (5H, m, 1.88-2.05 (1H, m, 2.81-3.12 (3H,
m, 3.12-3.29 (1H, m, 4.09-425 (1H, m, 7.00-7.10 (1H, m, 7.20 (1H, dd,
J=2.6Hz and 6.7Hz), 7.24-7.34 (1H, m), -cyclo-C6HL11H NVR ( DMSO d6)
OppnHydrochl oride 0.59-1.55 (8H, m ~12558-2.43(5H n), 2.81.411 (4H, m,
4.40-5.22 (1H m,7.00-8.20 (4H, m), 9.25-10.45 (2H, m -(CH2)3SCH31H NMR
(DVBO- d6) OppntHydrochl oride 1.52- Fap0e(2H, n), 1.80-2.18(5H, mwith s at
62.07), 2.40-2.51 (2H, m, 2.84-3.49 (6H, m, 4.29-4.49 (1H m, 6.85-6.95
(1H, m, 7.05-7.35 (2H, m, 9.30-9.79 (2H m 1H NMR (DVSO d6)
oppnHydrochl oride 1.15-1.88 (9H, m, 1.95-2.18 (1H, m, 2.71-3.49 (4H m,
3.60-3.85 (1H, m, 4.35-4.55 (1H¥ m, : 9.01-9.45 (2H, m
1H NVR (DMBSO d6) 6ppnB Hydresl. :

4.1-4.6chloride (2H, m), 5-5.7h

nM, 8.7-9.7 (2H, n) 1H NVR ( DM (3H, m, 2.70 (3H,
s), 2.72 (3H, s),chloride 2R9-3. 6.8-7.0 (1H, m,
7.1-7.2 (1H, ), 728 (1H, t, J=9ulHz). 294*(1H bra), 9.6-9.8 (1H,
bra), 10.3-10.6 (1H, bra) -163-- TabI R&A R6 Ex. No. RL R2 RB R4 R5
R6 NMR Salt 309-H -Cl-F -H -H -(CH2) 20C§H5 1H NMVR ( DVBO- d6) oppm :
1.85-2.1 ( 1H, n), 2.1-2.3 ( 1H m, 295\143252Hydrochlor|de ( 2H,
rr),325355(2H mM, 3.67 ( 2H, t, J = 5.5H ), 3.85-4.1 ( 3H M,
4.4-4, Bx. N Ri A m3 6.8-7R (48 W9 7. 1-7.2 C IH 1), 7.2-735 &3,
m, 9. 431( 1Hy ber ) ,cP. 60 ( TH, DBry) - 1H-NMRDMsodsr dophi Hydrochloride

1.50-1.88 (1H, m), 2.10-2.29 (1H, m), 2.75-2.90

(1H, m), 3.02-3.23 (2H, m), 3.51-3.65 (1H, m),

4.60-4.80 (1H, m), .58 (1H, dd, J=2.9Hz and

9.0Hz), 6.87 (1H, d, J=2.9Hz), 7.12-7.19 (2H, m),

7.29-7.44 (2H, m) 7.45-7.54 (2H, m), 9.05 (2H,

42 H -H -NH, -H -H 1H-NMR (DMSO-dG) 5ppm 2 Hydro
1.52-1.69 (1H, m), 2.09-2.24 (1H, m), 2.71-2.86 chloride
(1H, m), 3.00-3.21 (2H, m), 3.48-3.62 (1H, m),
4.52-4.75 (1H, m), 6.82-6.90 (2H, m), 6.98-7.08
(2H, m), 7.14-7.23 (1H, m), 7.24-7.32 (2H, m),
7.35-7.44 (2H, m), 9.30-10.9 (5H, m)

43 H -H -N{CHa), -H -H  1H-NMR (DMSO-d6) Sppm 2 Hydro
1.50-1.70 (1H, m), 2.09-2.27 (1H, m), 2.69-2.87 chloride
(1H, m), 2.92-3.24 (8H, m with s at 83.01), 4.60-
4.77 (1H, m), 6.83 (2H, d, J=8.6Hz), 6.90-7.20
(8H, m), 7.22-7.70 (4H, m), 9.12-9.60 (2H, m)

44 -H -l F -H -H  1H-NMR (DMSO-d6) Sppm Fumarate
1.50-1.68 (1H, m), 2.05-2.20 (1H, m), 2.72-2.86
(1H, m), 2.96-3.13 (2H, m), 343-3.57 (1H, m),
4.52-4.68 (1H, m), .45 (2H, s), 6.77-6.86 (1H,
m), 6.97 (2H, d, J=8.2Hz),7.05 (1H, dd, J=2.8Hz
and 6.4Hz), 7.09-7.17 (1H, m), 7.26-7.41 (8H, m)
45 - -H -H -COH - -H -H  1H-NMR (DMSO-d8) Sppm Hydrochloride
1.50-1.70 (1H, m), 2.14-2.30 (1H, m), 2.70-2.90
(1H, m), 2.88-3.22 (2H, m), 3.51-3.70 (1H, m),
4.69-4.89 (1H, m), 6.54-6.64 (2H, m), 7.19-7.29
(2H, m), 7.38-7.48 (1H, m), 7.49-7.59 (2H, m),
7.68-7.79 (2H, m), 9.34(2H,brs), 12.32 (1H, brs)
46 -H CH; F -H -H  1H-NMR (DMSO-d6) Sppm Fumarate
1.5-1.7 (1H, m), 2.0-2.2 (1H, m), 2,20 (3H, s),
2.7-2.9 (1H, m), 3.0-3.2 (2H, m), 3.5-3.6 (1H, m),
4.54.7 (1H, m), 6.44 (2H, s), 6.6-6.8 (2H, m),
6.86.9 (2H, m), 8.9-7.0 (1H, m), 7.0-7.3 (3H, m)

47 -H -F - -OCH; -H 1H-NMR (DMSO-d6) Sppm Fumarate
1.5-1.7 (1H, m), 2.0-2.2 (1H, m), 2.7-2.9 (1H, m),
3.0-32(2H, m), 3.5-3.7 (1H, m), 3.77 (3H, s),
4.6-4.8 (1H, m), 6.2-6.4 (2H, m), 647 (2H, s),
7.00(2H, d, J=7.6 Hz), 7.15 (1H, dd, J = 7.3 Hz,
J=7.3Hz),7.3-7.5 (2H, m)
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300 444 -H -CH3-H -H -H -H -H -F -H -H 271 445 -OCH3 -HH -H -H -H -H -F -H
-H 287 446 -H -OCH3-H -H -H -H -H -F -H - H 287 -169- Table 92  Ex.
No. RL R2 R3 R4 R5 R6 R7 R8 RO RLO M5B (Mrl) 447 -H -0C2H5 -H -H -H -H -H -F

“H -H 143-
Table 61
R4 -
R3 R5
NG
=
R2 N - R8
= R9
R1 "
:N
\
H
Ex.No. R1 R2 R3 R4 R5 RB8 R7 R8 RO M.p.(°C) Salt

193 -H Cl -F -H -H -H 0. -H -H 143-145 2 Hydro
CH, 7
chloride

/N -H -H 145-146 2 Hydro

~
/©/ chloride
F

-H -H 113-116 2 Hydro

/@EF chloride
F

-H -H 128-130 2 Hydro

196 -H -Cl -F -H -H -H
/[%/\j chloride

197 -H -Gl F -H -H -H H -H 116120 2 Hydro
/@\ chioride
cl |

19 -H H -F -H -H -H H -H 1324135 2 pydro
N’/\> chioride

194 -H €l -F -H -H -H

195 -H Gt -F -H -H -H

-H -H 142-145 3 Hydro

199 -H -CIl -F -H -H -H
' chloride
e

2000 -H Cl -F -H -H -H N H -H 212215 4 Hydro
' chloride
N |
200 -H -Cl -F -H -H -H -H -H 208-211
8 chloride

-H -H 200-203 3 Hydro

)
(\ N/U\ CH, chlfaride

202 -H € -F -H -H -H




301 448 -H -0CF3 -H-H-H-H-H-F -H-H 341 449 -H-SCH3 -H-H-H-H-H -F
-H-H 303 450 -H-NCH3)2 -H-H-H-H-C -F-H-H334 451 -H-C -F -H-H
-CN -H -H -H -H 316 452 -H -C -F -I-il-ﬂ__-H -H-SCH3 -H -H
Table 62
R4 R6
R3. RS Nl o R7
Ry N 7 re
B R9
R1 A
o
N\
H
Ex.No. R1 R2 R3 R4 R5 R6 R7 R8 R9 M.p.(°C) Salt
203 -H ¢l -F -H -H -H -H -H  160-162 4 Hydro
' /\)@ chloride
N
_N
204 -4 ¢l -F -H -H -H Cl ‘ -H -H 167-170 2 Hydro
/©/CI chloride
(N
N
205 -H -Ct -F -H -H -H 0. -H -H 200-203 3 Hydro
CH, ;
©/ chloride
(N
| N
206 -H Ccl -F -H -H -H -H -H  243-246 3 Hydro
(\ /@ chloride
N
NS a
207 -H -CcIl -F -H -H -H / -H -H  145-147 4 Hydro
o | chloride
(NN
208 -H -H -F -Cl -H -H o -H -H  143-145 3 Hydro -
’ ' chloride
N
209 -H -H -F -H -H -H (\O -H -H 131-133 3 Hydro
chloride
N
210 H -H -F G -H -H (\N’CH:" -H -H 184-186 3 Hydro
" chloride
N
211 -H -H -F -CI -H -H -H -H 160-162 3 Hydro
O chloride
N
N |
212 -H -H -F -CI -H -H F -H -H 133-135 2 Hydro

chloride




337 453 -H -N(CH3)2 -H -H -H -H -CH3 -F -H -H 314 454 -H -CH3 -F -H -H -H
“H -SCH3 -H -H 317 455 -H -N(CH3)2 -H -H -H -H -H -F -H -H 300 456 -H -H -F

-H-H-H-H-SCH3 -H -H 303 -174-
-145~
Table 63
R4 R6
R3 R5
NN R7
Z
R2 R8
= R9
O
N
. N\
H
Ex.No. R1 R2 R3 R4 R5 R6 R7 R8 R9 M.p.(°C) Salt
213 -H Cl -F -H -H -H -H -H 128-131 2 Hydro
CH .
3 chloride
214 -H €l -F -H -H -H -H -H 164-166 2 Hydro
~ chioride
Table 64
R4 RE
R3 R5
BN R7
=
R2 N R8
5 RO
R1 x
:N
\
H
Ex.No. R1 R2 R3 R4 R5E R6 R7 R8 R8 M.p.(°C) Salt
215 -H -CI -F -H -H ~ -H -H -H 181-183 4 Hydro
N/\ chloride

K/N‘CHS
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-H-H-H-H-H
-146-

“H-H-H-H -H 500

Ex. No. RL R2 R3 R4 R5 496 -H -H -H -H -H 497
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-H-d

R4
-H -CH3
-F -H -H 502
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CF3 360 602 -H -Cl -F -H-H-H-CO -H-H326 603 -H-O -F

-H-H-H -
-H-H-H-C 326 604 -H-C -F-H-H-0OCH3 -H-H-H 322 605 -H-C -F
-H-H-H-H 292 606 -H-C -F-H-H-H-CH3 -H
-157-
Table 77
R4 R7
R3 R5 RE I\N
)
R2 N R8
: B R9
O
N
\
H

ExNo. R1 R2 R3 R4 R5 R6 R7 R8 RO Mp.(°C) Salt

273 -H ¢ -C -H -H H -H -H -H 229231 2Hydro

chloride
Table 78
R4 .
R3 RS RE I \
=
R2 N R8
z R9
N
\
H
ExNo. R1 R2Z R3 R4 R5 R6 R7 R8 R8 NMR Salt

274 H H H H -H H H H H 1HNMR (DMSO6)oppmi.52-1.71 (1H, m), Hydrochioride
: 2.21-2.39 (1H, m), 2.40-2.99 (1H, m), 3.00-325
(2H, m), 3.61-3.78 (1H, m), 4.98-5.12 (1H, m),
6.55-7.10 (2H, m), 7.35-7.45 (2H, m), 7.53-7.71
(3H, m), 8.22-8.38 (2H, m), 9.80 (2H, brs),
14.45 (1H, brs)

275 - < +F -H H H H -H -H 1HNMR(DMSO-d6)dppm 2 Hydro
1.56-1.76 (1H, m), 2.20-2.38 (1H, m), 2.89-3.02  chloride
(1H, m), 3.03-3.20 (2H, m), 3.60-3.75 (1H, m),
4.94-5.11 (1H, m), 6.70-7.15 (2H, m), 7.41-7.53
(1H, m), 7.66-7.76 (1H, m), 7.85 (1H, dd,
J=2.5Hz and 6.9Hz), 8.33 (2H, d, J=7.0Hz),
9.44-9.80 (2H, m)

276 -H € F H H -H CH; H -H H-NMR(DMSO-d6)5ppm 2 Hydro
1.6-1.8 (1H,m), 22-2.4 (1H, m), 250 (3H,s),  chloride
2.8-3.0 (1H, m), 3.1-3.2 (2H, m), 3.6-3.8 (1H,

m), 4.9-5.1 (1H, m), 6.4-7.0 (2H, m), 7.4-7.5
(1H,m), 7.69 (1H, dd, J = 9.0 Hz, J = 9.0 Hz),
7.8-7.9 (1H, m), 8.20 (1H, d, J = 5.5 Hz), 9.54
(1H, brs), 9.70 (1H, brs)




-F-H-H-H-H-CF3

-H 306 607 -H-J -F-H-H-H-H-CH3 -H 306 608 -H -d
-H 360 609 -H-J -F-H-H-C1-13 -H-H-H 306 610 -H-Cl -F -H-H-H -CF3
-H-H 360 611 -H-H-H-H-H-H-NO -H-H 285 612 -H -H
-158-
Table 79
R4
R3 R5
R6
R2 r;:/
O
N
\
H
Ex. No. R1 R2Z R3 R4 R5 R6 M.p.(°C) - Salt
277 H -H -H H -H = 124.7-126.7 Fumarate
s
278 H ¢ -F -H -H = 135.0-136.0 Fumarate
s
279 H F -H -H -H _= 139.0-141.0 Fumarate
Jo.
5
Table 80
R4
R3 R5
R6
R2 N
S
N
\
H
ExNo. R1 R2 R3 R4 R5 R6 NMR Salt
Hydrochloride

10

280 -H -H -F -H -H /Oj

TH-NMR (DMSO-d6) Sppm
0.99-1.50 (2H, m), 1.51-2.20 (4H, m), 2.80-3.65
(7H, m), 3.60-3.99 (2H, m), 4.10-4.81 (1H, m),
7.01-7.99 (4H, m), 9.15-9.90 (2H, m)




“H-H-H-H-OCQRCH3 -H -H 298 613 -H -H -H -H -H -H -H -H - CF3 308 614 -H
-H-H-H-H-H-d -H-H274 615 -H-H-H-H-H-H-H-H-O 274 616 -H -H
-H-H-H-H-H-H-H240 617 -H-H-H-H-H-H -CH3
-159-
Table 81
R4
R3 R5
R6
R2 N
O
N
\
H
ExNo. Rl R2 R3 R4 R5 R6 NMR , Salt
281 H € -F H H - 1H-NMR (DMSO-d6) 5ppm 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), 4.51-4.72
(1H, m), 5.80-5.90 (1H, m), 6.57-6.65 (1H, m),
6.69-6.79 (2H, m), 6.80-6.88 (1H, m), 7.09-
7.19 (1H, m), 9.10-9.50 (2H, m), 11.05 (1H,
. L brs)
2862. H € F -H H H 1H-NMR (DMSO-d6) Sppm 2 Hydro
N O 1.6-1.8 (1H, m), 2.122 (1H,m), 2.8-3.0(1H,  bromide
/Ej m), 3.1-3.3 (2H, m), 3.4-3.6 (1H, m), 4.64.7
(1H, m), .56 (1H, d, J = 9.6 Hz), 6.7-6.8 (1H,

m), 6.94 (1H, d, J=9.2 Hz), 7.25 (1H, dd, J =
9.2 Hz, J=9.0 Hz), 7.43 (1H, d, J = 9.6 Hz),
7.58 (1H, s), 8.90 (2H, brs)
283 " H € + -H -H GO 1H-NMR (DMSO-d6) 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), 5.12 (1H, d,
J=14.5Hz), 6.48 (2H, s), 649 (1H, d, J=9.5
Hz), 6.6-6.7 (1H, m), 6.8-6.9 (1H, m), 7.1-7.5
(7H, m), 7.94 (1H, s)

224 H € -F H H O 1H-NMR (DMS0O-d6) 5ppm 2 Hydro
1.6-1.8 (1H, m), 2122 (1H, m), 2.8-3.0 (1H,  chloride
Nl m), 3.0-3.2 (2H, m), 3.42 (3H, s), 3.4-3.6 (1H,

8 m), 4.5-4.7 (1H, m), 6.46 (1H, d, J = 8.5 Hz),
6.66.7 (1H, m), 6.86.9 (1H, m), 7.22 (1H, dd,
J=9.1Hz, J=91Hz), 730 (1H, d, J=95
Hz), 7.87 (1H, s); 9.42 (1H, brs), 9.49 (1H, brs)
H 1H-NMR (CDCI3) Sppm : 1.652.0 (2H, m),
N 2.05-2.25 (1H,m ), 2.7-3.05 ( 3H, m ), 3.1-33
< (1H, m ), 44-4.55 ( 1H, m), 6.4-6.55 ( 1H,m ),
/EQ 6.65-6.75 (1H, m ), .86 ( 1H, dd, J =9, 9Hz),
7.07.4 (2H, m ), 7.1-7.45 (4H, m ), 851 ( 1H,
br).

286 -H € F -H H




"H -H 254 618 -H -H-H -H-H-H-Hcsu -V 13 -H 254 619 -H-H -H -H -H -H
-H-CF3 -H 308 620 -H -H -H -H-H-OH3 -H -H -H 254 621 -H -H -H -H -H
-OCH3 -H -H -H 270 622 -H-H-H-H-H-H-H -H -CH3 254 623

-160-
Table 82

R2.,,-R6

N

. N
H

Ex. No.

R2 R6

NMR

Salt

286

287

288

289

290

291

292

m \E § E
= D
\_/~ A/

\ /~

\ 7~

D 5 g

TH-NMR (DMSO-d6) oppm
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, s), 7.42-7.53 (2H, m), 7.70-7.76
(1H, m), 8.06 (1H, d, J=3.0Hz), 8.19 (1H, d,
J=5.0Hz), 9.46 (1H, br), 9.52 (1H, br).

1H-NMR (DMSO-d6) Sppm
1.62-1.81 (1H, m), 1.99-2.15 (2H, m), 2.20-2.37 (1H,
m), 2.84-3.21 (TH, m), 3.57-3.73 (1H, m), 5.10-5.26
(1H, m), 6.38 (1H, d, J =8.5Hz), 6.90 (1H, dd,
J=6.5Hz, 6.5Hz), 7.11 (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), 9.51 (1H, br).

1H-NMR (DMSO-d6) 8ppm

1.64-1.85 (1H, m), 1.99-2.25 (3H, m), 2.85-3.28 (7H,
m), 3.47-3.63 (1H, m), 5.02-5.15 (1H, m), 7.09 (1H,
dd, J=2.0Hz,8.0Hz), 7.22 (1H, s), 7.38-7.43 (2H, m),
7.88 (1H, d, J=2.5Hz), 8.19-8.21 (1H, m), 9.26 (1H,
br),9.54 (1H, br).

1H-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), 4.70-4.85
(1H, m), 847 (2H, 8), 7.09 (1H, dd, J=1.9Hz and
8.5Hz), 7.12-7.16 (1H, m), 7.20-7.26 (1H, m), 7.45
(1H, d, J=5.4Hz), 7.77 (1H, d, J=5.4Hz), 7.85-7.88
(1H, m), 7.91 (1H, d, J=8.5Hz), 8.04-8.09 (2H, m)

1H-NMR (DMSO-d6) 8ppm : 1.55-1.8 (1H, m ), 2.1-
235 (1H, m), 2.75-4.5 (7H, m), 4654.9 (1H,m),
646 (2H,s), 7.09 (1H, dd, J=2.5, 9Hz ), 7.2-7.35
(2H, m), 7.35-7.55 (2H, m), 7.60 ( 1H, d, J = 2Hz),
7.75-7.95 (3H,m), 8.1-8.25 (2H, m ).

1H-NMR (DMSO-d6) 8ppm : 1.45-1.7 ( 1H, m ), 2.1-
23(1H,m), 2643 (7H, m), 475-4.95 (1H,m),
648 (2H, s ), 6.85-6.95 (1H,m), 7.1-7.25 (2H,m),
7.25-7.4(1H,m), 7.51 (1H, dd, J = 7.5, 7.5Hz ),
7.78 (1H,d, J=5.5Hz), 7.85-8.0 (2H, m), 8.10
(1H, d, J=8Hz).

1H-NMR (DMSO-d6) 5ppm : 1.4-1.7 ( 1H, m ), 2.0-
23(1H,m), 2.64.65(7H,m), 4.85-5.0 (1H, m),
649 (2H,s),6.86.9 (1H, m), 7.12 (1H, dd, J=4.5,
85), 7.45-7.7 (4H, m), 7.77 (1H, d, J = 8Hz ), 7.84
(1H, d, J=3Hz), 7.91( 1H, dd, J = 1, 45Hz), 7.99-
8.1 (2H, m).

2 Hydro
chloride

2 Hydro
chloride

2 Hydro
chloride

Fumarate

Fumarate

Fumarate

Fumarate




“H-H-H-H-H-H-CF3 -H-H308 624 -H-CH3 -F -H-H-H-N® -H -H 317 625
“H-CH3 -F -H-H-H-CO2CH3 -H -H 330 626 -H -CH3 -F -H-H-H-H-H-C F3
340 627 -H -CH3 -F -H -H -H -H -H -NO2 317 628 -H -CH3 -F -H -H

-161-
Table 83
R2\[§,R6
Q
H
Ex.No. R2 R6 NMR Salt
293 N 1H-NMR (DMSO-d6) dppm : 1.55-1.75 (1H, m), Fumarate
| 2.15-2.3(1H,m), 2.55-4.55 (7H, m ), 4.75-4.9 (1H,
Z m), 648 (2H,s), 6.95-7.05 (1H, m), 7.1-7.25 ( 1H,
\_g m), 7.38 (1H,d,J=75Hz), 7.45-7.6 (2H, m), 7.75
(1H, d, J=55Hz), 7.85-8.05 (3H, m).
294 s N 1H-NMR (DMSO-d6) ppm 2 Hydro
@ B 159-1.60 (1H, m), 2.21-2.49 (1H, m), 2.82-324 (3H,  chioride
Z m), 3.61-3.75 (1H, m), 4.84-5.02 (1H, m), 7.90 (1H,

d, J=2.0Hz), 7.92 (1H, d, J=5.5Hz), 8.14 (1H, d,
J=2.8Hz), 8.19 (1H, d, J=5.5Hz), 8.24 (1H, d,

J=8,5Hz)

295 o Ng 1H-NMR (CDCI3) Sppm : 1.7-1.9 ( 2H, m ), 2.16
@\ [ (1H, dt, J=7.5, 7.5Hz ), 2.85-3.0 ( 3H, m ), 3.21

Z (1H, dd, J=6.5, 11.5Hz ), 445 (1H, tt J =65,

8.5Hz),6.77 (1H, dd, J = 1, 2Hz ), 6.86.9 ( 1H, m),
7.0-7.1(2H,m), 7.38 (1H,d, J = 2Hz ), 7.55 ( 1H, d,
J=85Hz),7.68 (1H, d, J=2Hz), 7.99 (1H, dd, J =
1.5,4.5Hz ), 8.04 (1H, d, J = 3Hz ).

26 HG Ny 1H-NMR (CDCI3) Sppm : 1.75-1.95 (1H, m ), 2.05-

N | 24(2H,m),2.88 (2H, t, J =7.5Hz ), 2.98 ( 1H, dd,

@\ Z J=55,11.5Hz), 3.17 (1H, dd, J = 6.5, 12Hz ), 3.83
(3H,s),4.354.5(1H,m), 6.48 ( 1H, dd, J = 0.5,

3Hz),6.75-6.85 (1H, m), .9-7.05 (2H, m), 7.11
(1H,d,J=3Hz),7.3-745(2H, m ), 7.92 (1H, dd, J
=1.5,4.5Hz),8.03 (1H, d, J =3Hz).
297 1H-NMR (DMSO-d6) &ppm: 1.3-1.65(1H, m), Fumarate
2.0-225(1H,m), 2.6-5.65(8H, m),6.46 (2H, s),
N 6.54 (2H, d, J=8Hz),6.71 (1H, dd, J=7.5,
P % 7.5Hz),7.12 (2H, dd, J = 7.5,8.5Hz), 7.52 ( 1H, dd,
J=4,85Hz) 759 (1H,dd, J=1,7.5Hz), 7.87
(1H, dd, J=7.5,8.5Hz ), 8.09 ( 1H, d, J = 8.5Hz),
8.15-8.25(1H, m), 8.93(1H, dd, J=1.5,4Hz).
298 S N 1H-NMR (DMSO-d6) dppm : 1.55-1.75 ( 1H, m ), Fumarate-
@J\ | = 2.15-2.35(1H,m),2.6-5.75 (8H, m ), 6.50 (2H, s ),
Z 6.95-7.05 (1H, m ), 7.1-7.2 ( 1H, m ), 7.3-7.5 ( 3H,
m),7.9-80(3H,m),8.0-8.1 (1H, m).
1H-NMR ( DMSO-d6 ) dppm : 1.65-1.85 (1H, m ), Hydro

299
@\ /@ 2.152.35 ( 1H, m ), 2.85-3.05 ( 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), 9.28 (1H, br), 9.50 ( 1H, br).

300 1H-NMR ( DMSO-d5 ) Sppm : 1.65-1.85 ( 1H, m ),  Hydro
/t@\ /@[\§ 2.152.35 (1H, m ), 2.8-3.05 ( 1H, m ), 3.053.25 chioride

S S (2H, m), 3.35-3.8 (1H, m), 4.75-4.8 ( 1H, m ), 6.9-

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).




-H-C
-H -H
-H -H

| -H-H 306 629 -H-CH3 -F -H-H-H-H-H-Cl
“H-H 272 631 -H-CH3 -F -H-H-H-CH3 -H -H 286 632 -H -CH3

306 630 -H -CH3 -F -H -H
-F -H -H

-CH3 -H 286 633 -H -CH3 -F -H-H-H-H-CF3 -H 340
-162-

Table 84

R4
R3

R2
R1

Ex. No.

Rl R2 R3 R4 R6 R6

M.p.(°C) Salt

301
302

FH
F H

-H Cl

-H Cl -H

-H -CYClO-CsHﬁ
-CHz-CYClO-CaHﬁ

1949-196.1 (dec.)
158.5-161.0

Hydrochloride
Hydrochloride

Table 85

R4
R3 RS
R2

R1

R6
N
o

\
H

Ex. No.

R1

R3 R4 R5 Re6

NMR Salt

303

304

305

- 308

307

308

-H

+ H -H 'CyC|O-C6H11

-CyCIO-CsHﬂ

~(CHz)sSCH,

-Cl -cyclo-CsHg

Cl ~(CH2)sNHCH;

~(CHp)sN(CHa),

TH-NMR (DMSO-d6) oppm Fumarate
0.80-1.09 (3H, m), 1.15-1.38 (2H, m), 1.42-1.58

(2H, m), 1.60-1.87 (5H, m), 1.88-2.05 (1H, m),

2.81-3.12 (3H, m), 3.12-3.28 (1H, m), 4.094.25

(1H, m), 7.00-7.10 (14, m), 7.20 (1H, dd,

J=2.6Hz and 6.7Hz), 7.24-7.34 (1H, m),

1H-NMR (DMSO-d6) Sppm
0.59-1.55 (8H, m), 1.582.43 (5H, m), 2.81-4.11
(4H, m), 4.40-5.22 (1H, m), 7.00-8.20 (4H, m),
9.25-10.45 (2H, m)

1H-NMR (DMSO-d6) Sppm
1,52-1.70 (2H, m), 1.80-2.18 (5
52.07), 2.40-2.51 (2H, m), 2.
4.29-4.49 (1H, m), 6.85-6.95 (1
(2H, m), 9.30-9.79 (2H, m)
1H-NMR (DMS0-d6) Sppm
1.15-1.88 (OH, 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)

1H-NMR (DMSO-d8) ppm
1.5-3.5 (14H, m), 3.7-3.9 (1H, m), 4.1-4.6

(2H, m), 5-5.75 (1H, brs), 6.8-7.1 (1H, m), 7.1-
7.3 (2H, m), 8.797 (2H, m)

1H-NMR (DMSO-d6) Sppm

17-2.3 (3H,m), 270 (3H, 5), 272 (3H, 8),
2.9-3.4 (8H, m), 4.38(1H, m), 6.8-7.0 (1H, m),
7172 (1H. m), 7.28 (1H, t, J=9.1Hz), 9.2-9.4
(1H, brs), 9.6-0.8 (1H, brs), 10.3-10.6 (1H, brs)

Hydrochloride

Hydrochloride
H, mwith s at '
3.49 (6H, m),
H, m), 7.06-7.35

Hydrochloride

3 Hydro
chloride

3 Hydro
chloride




634 -H -CH3 -F -H -H -CH3 -H -H -H 286 635 -H -CH3 -F -H -H -OCH3 -H -H - H
302 -186- Table 109  Ex. No. RIR2 R3 R4 R5 R6 R7 R8 RO M5 (Mr1)
636 -HCH3 -F-H -HH -H -H -C113 286 637 -HCH3 -F-H -H -H -CF3 -H -H 340
638 -HH-F-H-H-H-N® -H -H ‘

~163-

Table 86

R4
R3 RS

R2 N
O
N
ExNo. R1 R2 R3 R4 Rb R6 NMR Sait
309 H << F H -H -CH)0CH: THFNMIR (DMSO-06) 5ppm - 18521 2 Hydro
(1H,m), 2.4-23 (1H, m ), 2.95-3.25 shloride
(2H.m), 3.25-3.55 (2H, m ), 3.67 (2H,
£ J=55Hz), 3854.1 (3H, m ), 44-4.6
(2H,m), 6.87.0 (4H, m), 7.1-7.2 (1H,
m), 7.2:7.35 (3H, m ), 9.43 ( 1H, br),
9.60 ( 1H, br)
30 H C F -H H 1H-NMR (DMSO-d6) Sppm: 1.8-1.95 2 Fumarate
(3H,m), 205-2.15 ( 1H, m ), 2.6-3.95
O ™ (11H, m ), 407 (2H, t, J=6Hz ), 4.35-
©  A45(1Hm) 657 (4H,5) 695695
(1H,m), 7.12 (1H, dd, J = 3, 6.5Hz),
7.26 (1H, dd, J=9, OHz), 7.32 ( 1H, dd,
J=4.5,85Hz),7.38 (1H, dd, J= 15,
8.5Hz ), 8.17 (1M, dd, J = 35, 3.5Hz ),
831 (1H, d, J = 3Hz).
a1 H C F H H 1H-NMR (DMSO-d6) Bppm : 1.45-1.55 2 Fumarate
(2H,m), 1.65-1.8 (2H, m), 1.8-1.95
NP 7| (1H,m),2052.15(1H,m), 26-4.05
(11H, m ), 425 (2H, t, J=6.5Hz ), 4.3-
44(1H,m), 655 (4H, s),6.77 (1H, d,
J=85Hz),6.869 (1H, M), 6.97.0
(1H,m), 7.03 (1H, dd, J =3, 6.5Hz),
722 (1H, dd, J =9, OHz), 7.65-7.7  1H,
m), 8.1-8.15 (1H,m).




-H-C»2CH3 -H -H 316 640 -HH-F-H-H-H-H-H-CF3

292 643

303 639 -HH-F-H -H
326 641 -HH-FFH-H-H-C -H-H292 642 -HH-F-H-H-H-H-H-C
-HH-FFH-H-H-H-H-H258 644 -HH-F-H-H-H-CH3 -H-H 272 645 -HH
-F-H-H -H
~164-
Table 87
. R4
©\ RS R3
T_‘_l R2
/_\’ R1
N\
H
Ex.No. Ri1 R2 R3 R4 R5 MS (M+1)
312 H H -OC,Hs H  -H 283
313 CH; -H H H H 253
314 H H -CFs H H 307
315 H -H CN H -H 264
316 -H NO, H H H 284
317 H -H NO, H H 284
318 H H N(CHa), H H 282
319 H -CHs 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 -SCH;, H H  H 285
325 H N(CHs), -H H -H 282
326 CN  -H H H H 264
327 H H -SCHs 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 -COCqHs H -H 343
334 H H -CH(CHs), H -H 281
335 H H -OCqHs H -H 331
336 H H -OCgHs3 H H 339
337 H H -CHs H -H 267
338  -H H OCH.CeHs H H 345
339 H -CF; F H H 325
340 -H -CF3 H CF; -H 375
341 H -H -OCHj H -H " 269
342 CH; -CHs H H -H 267
343 CHs -H -H H H 267
344 -H F H H  -OCHs 287
345 H H -COCH3 H H 281
346 H -COCH; -H H H 281
347 -CH; -H Cl H H 287
348 H Cl Cl H -H 307




ITTT

-CH3 -H 272 646 -HH -F-H-H-H-H-CF3 -H 326 647 -HH -F-H -H -CH3 -H
-H 272 648 -HH -F-H-H -OCH3 -H -H -H 288 649 -HH -F-H -H -H -CF3 -H

326 650 -HCl
337 652 -HC

-F-H-H-CH3 -H-CF3 -H 374 651 -H-Cl -F-H-H-H-H -NOQ2

~-165-
Table 88
R4
N R2
:\' R1
N
\
H

Ex.No. Ri1 R2 R3 R4 R5 MS (Vi+1)
349 -H -F -F -H -H 275
350 -H -F -H -F -H 275
351 -H -H -CF; -F -H 325
352 -H -CF3 -H -F -H 325
353 -H -CF3 -CHs -H -H 321
354 -H -SCF3 -H -H -H 339
355 -H -CF3 ~-OCHjs -H -H 337
356  -H CHs N(CHs), CH; H 310
357 -H -CH(CHa), -H -H -H 281
358 -H . - -SC;Hs -H -H 299
359 -H -H -N(CzHs)» -H -H 310
360 -H -OCH(CHs), -H -H -H 297
361 -H -F -H -Cl -H 291
362 -H -CHs -H -CHs -H

363 -H -F -CHs -H -H 271
364 - -H -F -Ci -H -H 291
365 -H ~CgHs -H -H -H 315
368 -H -F -H -H -H 257
367 -H -Cl -CHjs -H -H 287
368 -H - - - -H 293
369 -H -F -H -H -CHs 271
370 -F -H -H -CH; -H 271
371 -H -F -OCH, -H -H 287
372 -H -CHs -Cl -H -H 287
373 -H -H -CsHy -H -H 281
374 -OCH; -H - -CH; -H . 283
375 -CHs -Cl -H -H -H 287
376  -H -H CHGCsHs -H -H 329
377 -H -Cl -H -H -QCHs 303
378 -CHs -F . -CHs -H -H 285
379 -H -CH.CH,CN  -H -H -H 292
380 -H -H -CH,CH,CN  -H -H 292
381 -H -Cl -H -H -CHs 287
382 -H -OCHF, -H -H -H 305
383 -H -C;Hs -H -H -H 267
384 -H -F -OCH; -F H 305
385 -CHs -H -CH; -H -H 267




MmMITTITT
ITTITT

-H-H-H-OCH3 -H 322 653 -HC -F-H-H-H-H-CH5
-H-CH3 -H-CF3 -H 322 655 -HH-HH-H-H-H-N®
-H-H-H-0OCH3 -H 270 657 -HH-HH-H-H-H-CH5
-H-CH3 -H-CF3 -H
~-166-
Table 89
R4
@\ RS R3
N R2
; R1
Q
H
Ex No. R1 R2 R3 R4 R5 MS (M+1)
386  -H F F “OCH; -H 305
387 H <l H -H -H 273
388  -CH, H H CH; H 267
389  -H CHs CHj H H 267
390 H -OCH;, -OCHs -OCH; -H 329
391 -H CN F H -H 282
392  -CH(CHs), -H H CH; -H 295
393  H H €COCHs  -H H 205
3%  -H H CF3 H F 325
395  F H CFs F H 343
396  -H -COCHs ~Cl H H 345
397  CHCeHs -H H H H 329
398  -H CH, -OCH; H H 283
309 -H H CeHs H -H 315
400 H -Cl N H H 208
401  -H CHs ¥ CH; -H 285
402  -H H -OCF,CHF, -H -H 355
403 -H H -OH H H 255

-H 320 654 -HH
-H 285 656 -HH
-H 268 658 -H CH3



354 659 -HCH3 -F-H -H -H-H -NO2 -H 317 660 -HCH3 -F-H -H -H -H - OCH3 - H
302 661 -HCH3 -F-H -H -H-H -C2H5 -H 300 662 -HH -F-H -H -CH3 -H - CF3 -H
340 663 -HH-F-H-H-H-H-NO® -H 303 664 -HH-F-H-H-H-H-0CH3 -H 288
665 -HH -F-H -H - H

~167-

Table 90
R4
©\ R5 R3
N R2
Q"
N

Ex.No. R1 R2 R3 R4 RS MS (v+1)

404 -H -H ' Oﬂ H -H 322
N
7/
405 -H N . -H - -H -H 336
. \[S\>—CH3.
48 -H H B ~ H H 306
):o '
407 H -H H -H 305
—
Jo!
408 -H -H H -H 352
N
/
409 H -H / ] -H -H 306
R
O
40 H H /jiz H H 307
. .
-H -H 349

41 H H
o—< >—F




-H--C2H5 -H 286 -187-- Table 110 R7 R8 Ex. No. RL R2 R3 R4 R5 R6 R7 RSR9
M5 (Mr1l) 666-H -H -H-H-H-H-HH309 --NID Ex. No. RL R2 R3 R4 R5 R6 R7
R8 RO M5 (Mrl) 667 -H-Cl -F -H-HH-H-H-H292 668 -H-H-H-H-HH-H
-H-H 240 669 -H -H -H -H -HH - NO2-168-H 285 670 -H -H -H - H

Table 91
R4 R9
R3 RS 'R10 R8
N
\
H
Ex.No. Ri1 R2 R3 R4 R5 R6 R7 R8 RO R10_ MS (M+1)
412 -H -Cl -F -H H -H -H -0OC.Hs -H -H 335
413 -H -Cl F 4 H CHy -H -H H -H - 305
414 -H -Cl F H H -H -H -CF3 H -H 359
415 -H -Cl -F -H H -H -H -CN -H -H 316
416 -H -Cl -F -H -H -H -H -N(CHa), H -H 334
417 -H -Cl -F H -H -H -CH, -H -H -H 305
418 -H -Cl -F H H -H -COCoHs  -H -H -H 363
419 -H -Cl -F -H -H -OCH; -H -H -H -H 321
420 -H -Cl F H H -H -OCHjs -H -H -H 321
421 -H Cl -F H -H -H -OC,Hs -H H -H 335
422 -H -Cl -F -H -H -H -OCF3 -H H -H 375
423 -H -Cl -F H -H -H -SCH;s -H -H -H 337
424 -H CHs; -F H -H -H -H -OC.Hs H -H 315
425 -H -CHs F H4 -H CHy -H -H -H -H 285
426 -H CHs -F -H -H -H -H -CF3 H -H 339
427 -H CHs F H -H -H -H -CN H -H 296
428 -H CH; -F H -H -H -NO, -H H -H 316
429 -H CH, -F -H H -H  -H -NO, H -H 316
430 -H -CH; F -H -H -H -H -N(CHa), H -H 314
431 -H -CHs -F -H -H -H -CH; -H -H -H 285
432 -H CH; -F -4 H -OCH; H -H -H -H 301
433 -H CH; -F H -H -H -OCHjs -H H H 301
434 -H -CH; -F H H -H -OC,Hs -H -H H 316
435 -H CH; -F -H -H -H -OCF3 -H -H -H 355
436 -H -CH; -F H -H -H -SCH3 -H -H -H 317
437 -H -H -F H -H -H -H -OC,Hs H -H 301
438 CHs -H -H H -H -H -H -F -H -H 271
438 -H -H -CF3 H -H -H -H -F . -H -H 325
440 -H -H -+ -H -H -H -H -CN H -H 282
441 -H -NO, H -H H -H -H -F H -H 302
442 -H -H -NO, -H H -H -H - -H -H 302
443 -H -H -NCHs), -H -H -H -H -F -H -H 300
444 -H -CH; -H -H -H -H -H -F -H H 271
445 -OCH; H -H H H -H -H -F -H H 287
446 -H -OCH; -H H H -H -H -F H -H 287




iIi

CH3 -
-HH-N® -H-H317 673 -H -H -F -H-HH-H-H-H 258 674 -H -H -F -H
H-N2 -H-H303 6795 -H-H-F-H-HCH3 -CH3 -H -H 286 676 -H -Cl
~169-
Table 92
R4 R9
R3 R5 R10 R8
R2 N R7
R1 i R6
Q
\
H
Ex.No. R1 R2 R3 R4 R5 R6 R7 R8 R R10 MS (M+1)
447 H OCHy -H H -H -H -H -F -H -H 301
448 -H -OCF; H H -H H H + -H -H. 341
449 -H -SCH; -H -H -H -H -H -F H -H 303
450 H -N{CHs)y -H H H -H C -F -H -H 334
451 H -Cl F H -H CN H -H -H -H 316
452 -H -Cl +F H -H -H H -SCH; -H -H 337
453 -H -N{CHgz)y -H H -H -H CH; -F -H -H 314
454 H -CH F -H -H -H -H -SCH; H -H 317
455 -H -NCHs), H -H -H -H -H -F -H -H 300
456 -H -H F -H -H -H H -SCH; -H -H 303

CH3 -H-H 268 671 -H-CH3 -F -H -HH-H-H-H 272 672 -H-CH 3 -F

-F -

H



TITT

H-CH3 -H -H 306 677 -H -Cl -F
H-H-OCH3 -H 322 679 -H -H -H
H-H

-H -
H

OCH3 -H -H 322 678 -H -Cl -F -H
CH3 -H -H 254 680 -H -H -H -H

-OCH3 -H 270 681 -‘H-CHS-F-H- -CH3 -H-H 286 682 -H -CH3 -F
-170~-
‘Table 93
R4
R3 ‘ R5
R6
R2 ry/
N
\
H
Ex. No. R1 R2 R3 R4 R5 R6 ' MS (M+1)
47 H H H H H o 283
>
o)
458 - -H -H -H -H -H 283
Q 3
O .
459 -H -H -H -H -H 319
. Q\O
O)vl':F
460 -H  Cl F -H -H /@O] 349
0
461 Ho-H H -H -H /@OJ 297
O
462 H CHy -F -H -H ﬂoj 329
O
463 -H H F H -H /@:Oj 315
O
44 H H H H H ok 369
/@i F
O F
465 -H -H H H -H : o> 311
O
466 -H -H H -H H o E 369
Jeoi
O
FF
467 H -H H -H -H o) 293

2




TIT

'TT

302 683 -H-H-F -H-HH-CH3 -H-H 272 684 -H-H -F -H

-H -OCH3 -H
-H-OCH3 -H 288 685 -H-H-0C2H5 -H-HFH-H-H-H 284 686 -CH3 -H -H
HH-H-H-H 254 687 -H-H-CF3 -H-HH-H-H-H 308 688 -H-H -CN -H
~171-
Table 94
R4
R3 RS
R6
R2 rg/
O
N
\
H
ExNo. R1 R2 R3 R4 R5 R6 MS (M+1)
468 H H -H H H . 289
469 H H -H -H -H Il l 289
470 H H -H H -H
471 H -H -H H H F - 307
472 H -H -H -H H ! i 327
473 H H -H H H : 0 281
474 H H -H H H 279
\
j oj
475 H €' -F H -H \ 347
o
476 H -H H H H 205
N
S
477 H CH; -F -H H \ 327
Jon
478 H -H F H H 313
o
S




ITT

ITI’

265 689 -H -NO2 -H -H -HH-H-H-H 285 690 -H -H -NC2 -H

-H-H-H
-H-H-H285 691 -H-H-NCH3)2 -H-HH-H-H-H283 692 -H-CF3 -H -H
-H-H-H308 693 -CH3 -H-F -H-HH-H-H-H 272 694 -H -CF3 -Cl -H
~172~ '
Table 95
R4
R3 R5
R6
R2 l;l/
O
N\
H
ExNoo. R1 R2 R3 R4 R5 R6 MS (M+1)
479 H -H H H H 295
\
S s:
480 H € F H H /CS 297
481 H o F H H N.._CH 394
A0k
Ms
482 H -H H -H -H \ 321
Is
483 H H H H -H 3/3 246
N\
)QN
484 H ct F H H 208
o
)QN
485 H CH, F -H -H 83 278
N\
/'*N
243

46 H H H H H N
/LN-—CHa
=

487 H -H F H H N 261




H-H-H342 695 -H-H-CH3 -H-HH-H-H-H254.696 -H-H -C(CH3)3 -H
H-H-H?29 697 -H-C -H-CO -HH-H-H-H 308 698 -H-H -SCH3 -H
H-H-H 286 699 -H -H -00061-15 -H-HH-H-H-H 344 700 -H -H

~173~
Table 96
R4
R3 R5
R6
R2 rj/
R1 X
N
\
H
ExNo. R1 R2 R3 R4 R56 R6 MS (M+1)
488 H -H -H H -H NS CH, 255
/)§v]/
489 -H -Cl -F H -H N‘N CH, 307
. \l
90 H CH F H H N OH, | 287
g
499 H -H F -H H (NS CH, 273
J
492 H CHy -F -H -H ~Och 303
| 3
NN
463 H H -H H H 317
7
. Sy
494" -H € -F -H H 369
7
syoN
495+ H CHy F -H H 349

Z
_




H-H-H 332 702 -H -H - 006F113

HH-H-H-H282 701 -H-H -006H5 -H -HH -
H-HH-H-H-H340 703 -H -H -C6H13 -H -HH -H -H -H 324 704 -H -H - C2H5
H-HH-H-H-H268 -189- Table 112 R4 Ex. No. Rl R2 R3 R4 R5 R6 R7
-174-
Table 97
R4
R3 R5
R6
R2 N
T Q
N
\
H
ExNo. R1 R2 R3 R4 R5 R6 MS (M+1)
2% H H H H H 241
N?%
J Q)
N
497 H o F HH 293
j e
N
48  H CHy F H H 273
j e
N
49 H -H H H -H N YCHS 269
)\N/
.50 -H H F H H N /YCH:; 287
)\N/
501 -H -CHs F -H H N,YCHs 301
/kN/
52 H < F H H N /YCHa 321
/kN/
503 -H -H H -H -H "f /ﬁ/\/CHa 283
)\N/
504 -H -l F H -H N/?/\/CH:" 335
I O
)\N
05  H H F H H /ﬁ/\/CHs 301
I ~
)\N
506 315

H CH F H H CH,
/l &




R8 M5 (M'"-1) 705 -H -H -OCH2C6HS5 -H - H-H-H-HH346 706 -H -CF3 -F -H
T R M H 356 707 TH 3 TH GRS TH H H H i 576 708 H -O0HE -H - H
-CH3 -H-H-HH300 709 -dd ~-H-H-H-H-H-H-HH274 710 -H-H -OCH3 -H

-H-H -H

~175-
Table 98
R4
R3 R5
R6
R2 l;l/
O
N
\
H
ExNo. R1 R2 R3 R4 R6 RG6 MS (M+1)
57 H -H H H H CH, 269
)
| )\\N CH,
508 H - -F H H CH, 321
)
)\\N CH,
509 -H CHs F H -H CH, 301
)
)\\N CH,
50 H -H F H H CH, 287
N
/L\N CH,
51 H < F H -H 361
i
I o
/kN CF,
512 H CHy -F -H H 341
.
AW CF,
593 H -H F H H 327
N
I ~
N">CF,
54 H -H -H H H OMe 301
N
l s
N~ "OMe
515 H -Cl + H -H OMe 353
N
| o
N° "OMe
566 H -CH, -F -H H OMe 333
N7




270 711 -CH3 -CH3 -H-H -H -H -H -HH 268 712 -C2H5 -H - H
268 713 -H-F -H -H -OCH3 -H -H -HH 288 714 -H - H - COCH3
282 715 -H -COCH3 -H -H -H -H -H -HH 282 716 -CH3 -H -Cl

-176-
.. Table 99
R4
R3 R5
R6
R2 N/
O
N
\
H
ExNo. R1 R2 R3 R4 R5 R6 MS (M+1)
57 H H F H H - OMe 319
N7
)I\ “
N~ "OMe
58 -H H H H H PN 287
Syog-CHs
59 H ¢l F H H Y 339
Sy g CHs
50 H CHy F H H le 319
\NJ\S,CH3
520 H H F H H PNY 305
sy g CHs
52 H O F H H HC 411
NS
Y
07~0"CH,
391

522 H CH, F H H HC

L

b

O

Z

c

)
(@)
wI

“H-H-H -
“H-H-H -
“H-H-H -

ITITT



-HH 288 717 -H-C -C -H-H

-H -H -HH 308 718 -H"
276 719 -H -F -H -F -H -H -H -HH 276 720 -H -H - CF3
721 -H -CF3 -H -F -H -H -H -HH 326 722 -H -CF3 -CH3

~177~
Table 100
R4
R3 R5
R6
R2 N
O
N
\H
Ex No. R1 R2 R3 R4 R5 R6 MS (M+1)
524 -H -Cl -F -H H /OkMe 353
NTON
/vOMe
525 H H H H H CH, 337
HSCJ\)\N
|
\N*CFS
56 H CHs + -H H CH, 369
HscrkN
|
\NJ\CFS
527 H -H F H H )C\Fs 399
NZ N
Y
070" CH,
528 -H CHy -F -H -H )C\Fs 413
NZ N
Y
070" CH,
520 -H -H H -H H N 241
|
/&/N
530 H CH; -F -H -H EN 273
1
/&/N
53  H -H F H H N 259
/L/m
N
5%2 H o F H H 203

-F -F -
-F -H -
-H-H -

ITITT



-HH322 723 -H-SCF3 -H-H-H-H-H-HH340 724 -H-CF3 -OCH3 -H -H -H -H
-HH338 725 -H -CH3 -N(CH3)2 -CH3 -H-H -H -HH 311 726 -H -CH(CH3) 2 -i-i
-H-H-H-H-HH282 727 -H-H -SC2H5 -H-H -H -H -HH 300 728 -H -H
-N(C2H5)2 -H -H -H -H -178-

Table 101
R4
R3 R5
R6
R2 r;l/.
O
N
\
H
ExNo. R1 R2 R3 R4 R5 R6 ' MS (M+1)
533 -H -H -H -H -H /N 241
L)
N
534 H € -F -H H _N 293
@
N
5% - -H CHs -F -H H N 273

536 H o -H F H H _N 259
L)
N .
537 H -H H H -H H,C. N 269
X
N™ "CH,
538 -H -C F H -H H,C /N 321
X
N™ "CH,
539 H LCH; -F TH -H H,C /N 301
X
N™ "CH,
540 H -H F H -H H,C /N : 287
X
N "CH,
H - H H - 271
541 H -H H -H -H N /\
/“\;N
OMe
Ho F -H A 323
542 H -Cl F_ H -H N /\
/'k(N
OMe
. F H - ’ 303
543 H -CHy -F -H -H N /\




H 311 7
-H-HH 306 731 -H -F -H -Cl
-H-HH?298 733 -H-CH3 -H-CH3 -H-H-H-HH 268 734 -H -F -CH3
-H ~179-
Table 102
R4
R3 R5
o N/RG
O
N
\
H
ExNo. R1 R2 R3 R4 R5 R6 MS(M+1)
544 -H -H -+ H -H 289
NTX
e
o
OMe
55 H -H  H H H HSC\'FO 322
o
546 -H -H -H H -H 296
s )
SN
547 -H -Ci F H H 348
4 )
=N
548 -H -CHy -F H -H 328
s )
SN
549 -H -H F H H .314
4 )
=N
550 -H -H H H H 326
N/Q-OMe
]
A
551 -H -Cl F H -H 378
N/@'OMG
]
A
552 -H -CH; -F -H -H 358
|
A
553 H -H F -H -H 344
NOOMe
]
A
554 -H -H H -H -H 310

29 -H -OCH(CH3)2 -H -H -H -H -H - HH 298 730 -H -H - OCHF2 - H -
“H-H-H-HH 292 732 -H -CH3 -OCH3 - CH3

H -

H
-H
H



-HH272 7135 -H-F-CI -H-H-H-H-HH?292 736 -H-C6H5 -H-H-H-H-H
-HH316 737 -H-F-H-H-H-H-H-HH258 738 -H-C -CH3 -H-H-H-H-HH
288 739 -H-F -F -F-H-H-H-HH 29{1834_0 -H-F-H-H-CH3 -H -H

Table 103

R4
R3 RS

\g

R2

"Mz

R1

I

Ex.No. R1 R2 R3 R4 R5 R6 4 MS (M+1)
555 -H -H -H -H H =N 296
N\ /S
=
556 -H -H H -H H / \ 296
L
557 -H -H H -H -H —N 296
\__/ \
S
558 -H -Cl - -H -H =N 348
§-27
S
559 H CH;y -F -H -H =N 328
§23
S
50 H -H F H H =N 314
$-21
S
561 H -H H H H =N 297
Ny / \
S
562 H -Cl F -H -H =N 349
Ny / \ '
S
563 -H CHs -F -H -H /=N 329
Ny / \
S
564 -H H F H H =N 315
AN \
S
565 H -H H H -H N 31

Z
Eﬂ
X
w
@]
o




- H
-H
-H
-H

741 -F -H-H-CH3 -H-H-H-HH272 742 -H -F -OCH3 -H -H -H -H

-H -H

H 272
H 288 Ex. No. RL R RB R4 RS R6 RTRBRO M5 (Mtl) 743 -H -CH3 -C
-HHH288 744 -H-H-C3H/ -H-H-H-HHH 282 745 -OCH3 -H -H -CH3 -H
“HHH 284 746 )
_18 —-
Table 104
R4
R3 R5
R6
R2 N
O
N
H
ExNo. R1 R2 R3 R4 R5 R6 MS (V1)
86 H O F H H N o 363
Ny 7 \ :
S
567 H CH F H H =N 343
Ny / \ :
S
68 H H F H H =N o 329
Ny \ :
S
69 H H F H H =N 315
Ny \
S
570 -H -Cl - -H -H =N~ 363
Ny /=8
-
H,C
571 H CHs -F H -H /=N 343
Ny /s
—
H,C
52 H H F H H =N 329
Ny /S
T
H,C
73 H HHHH 387
\/ s
HC
574 H © F H H N\QN 439
s




-CH3 - -H-H-H-H-HHH288 747 -H -H -CH2C6H5 -H -H -H -H-HH 330 748
-H-O -H-H-OCH3 -H-HHH304 749 -CH3 -F -CH3 -H-H-H -HHH 286 750
-H-CH2CH2CN -H -H -H -H -H-HH 293 751 -H-H -CH2CH2CN -H -H -H -H-H-H 293

752 -H-Cl -H-H-CH3 -H ~182-
Table 105
R4
R3 RS
R6
R2 , el
R1 :i
N
\
H
ExNo. R1 R2 R3 R4 R5 R6 MS(M+1)
575 H CHy -F H H SN A 419
\ S
H,C
576 H H -H H -H CHy CH, 322
4
N“N
CH,
577 H € F H H CHy cH, 374
7
N~ N
CH,
578 H CH, F H -H CHy cH, 354
=z
NN
CH,
579 -H -H -F -H -H CH, CH, 340
=
NN
. CH3
580 H H H H H M\ 290
N
581 H € F -H -H M\ 342
N ,
582 H CHy -F -H -H ; 322
N\
N
583 H H F H H 308

pd
RS
Z




288 753 -H-OCHF2 -H-H-H-H-HHH306 754 -H -C2H5 -H -H -H -H
268 755 -H-F -CCH3 -F -H-H-HHH306 756 -H-F -F -H -OCH3 -H
306 757 -CH3 -H-CH3 -H-H-H-HHH?268 758 -H-F -F -OCH3 -H -H
306 759 -H -OCH3 - OCH3 183

Table 106

R4
R3 RS
R2

R1

,:\!/RS
Q

Ex.No. R1 R2 R3 R4 R5 RB MS(M+1)
584 H -H H -H -H /N \ 290
585 H -H F -H -H N \ 308
y
586 -H -Cl F H H N \ 342
/
587 H -H H -H -H _N 290
g
588 H -H -H H -H N_-CH, 304
O
589 H H H -H -H Qk& 310
70
o)
590 -H -H H H -H OMe 354
1
N 0
CH,
591 H -H H -H -H Ny 291
/END
592 H Cl F -H -H Ny 343
/[N/: :
593 H CHs -F -H -H Na 323
oo
N
291

594 H -H H H H N
Jo®
N




“H-H-H-HHH300 760 -H-C -H-H-H-H-HHH274 761 -CH3 -H -H -CH3
“H-H-HHH268 762 -H-CH3 -CH3 -H-H -H -HHH 268 763 -H -CN -F -H -H
“H-HHH283 764 -CH(CH3)2 -H -H -CH3 -H -H -HHH 296 765 -H -N®2 -F -H
“H-H-HHH 303 766 ~184-
Table 107 '
R4
R3 R5
R6
R2 N
O
N
\
M
ExNo. R1 R2 __R3 R4 R R6 MS (M+1)
505 H -H -H H -H ) 367
B
N//k©
596 -H -CI F -H -H 419
B
57 H CHy F -H H 399
B
598 H -H F -H -H . 385




CN
-H -H -0CF2CH F2

'O
ST
To

1 ©

N~ I~
~ I~
O ©

N~ O
o
»I

o LT
T

H._I_.H
.
T 'T

__H_
rT'T

__H_
rIT 'T

>H5n%

_1_m
Tl

_%_H
i _

L

TO
Y
%HH?

"
A
m_w806

O N~

NN

~-185~-

Table 108

R6

R4

R7
R8

N7
o~
R9

Ve
P
N:..Q

RS

R1

R3
R

MS (M+1)

R8 R9

R7
-NO,

R3 R4 R6 R6

R1 R2
-H Cl
-H Cl
-H Ll
-H Cl

Ex. No.

337
350
360
326
326
322

-H
-H
-H
-H
-H
-H

-H
-H
-H
-H
-H

H
H
H
H
H
H
H
H
H
H

-H
-H
-H
-H
-H
-H
-H
-H
-H
-H
-H
-H
-H
-H
-H
-H
-H
-H
-H

F
F
F
F
F
F
F
F
F
F
F
F
H
-H
H
H
H
H
H

599
600
601
602
603
604
605
606
607
608
609
610
611

612
613

-COCHs

-H
-Cl
-H
-H

-CFs
-H
-Cl

-H

360
285
298
308
274
274
240
254
254
308
254
270

254

-CF,
-Cl
H
H

-H

-H
-H
-H
-H
-H
-H
-H

H
H

-CF,
-NO,
-CO,CHs
-Cl

H

H

CHs

H

H

H

-OCHs
H
H
H
H

H CH,
H
H
H
H
H
H
H
H
H
H

H -CH,

-H
-H
-H
-H
-H
-H
-H
-H
-H
-H
-H
-H

-H
-H
-H
-H

H
H
H
H

Cl
-l
Cl

H <

H -Cl
-l

H

H
H
H
H
H
H
H
H
H
H
H
H

H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H

614
615
616
617
619
620
621
622

-OCHs
H

-H

-CHs

308
317
330
340
317

I T T I T
[ T B e |
o
5

Tiole)
SZoxx

H -H H
H H -H
H H H
-H H -H
H H H

H
F
F
F
F

-H
-H -CHs
-H CH;
-H -CHs
-H CHs

-H
-H
-H
-H

623
624
625
626
627

-NO,

306
306
272
286
286

340

-Cl
-H
-H

H
-H
-H
-H
-H
-H

-H
-H
-H
H
-H
-H

-H
H
-H
H
-H
-H
-H
-H

F
F
F
F
F
F
F
F

-CHs
-CHs
-CHs
-CHs

628
629
630
631
632
633
634

635

Cl

CH,
-H
-H
-H
-H

288
302

-H
-H

-CHy
-CF,

-H -CHs
-H -OCHs

-H CHs
-H -CH;
-H -CHs
-H CHs




-HHH 256 -193- Table 116 - Table 117 804297 .-1---."----- I
805-N297 \ / S -195- Table 118 Ex. No. R1 R R3 R4 R5 R6 R7 R8 RO M5

(Mr1) 806 -H-Cl -F -H-H-H-H-CH3 -H 306 807 -H-Cl -F -H-H -H
-2-PYRIDYL -2-PYRIDYL -H 446 808  -1g8¢-

Table 109
R4 R6
R3 R5 NN R7
l
R2 N 7 re
z R9
R1 A

Q

H
Ex.No. R1 R2 R3 R4 RE R6 | RY R8 R9 MS (M+1)
636 -H -CH, F -H -H -H H H -CH, 286
637 H CHy F -H -H H CFs’ -H -H 340
638 H H F -H H H NO, H -H 303
639 -H H F H H H -COCH; -H H 316
640 H -H F H -H H H H -CFs 326
649 H -H F H -H H -Cl H H 292
642 H -H F H H H -H H -Cl 292
643 -H -H F -H -H -H -H -H H 258
644 H -H F H H H CH; H H 272
645 -H -H F -H -H -H -H -CH; -H 272
646 H -H + H H -H -H -CF; -H 326
647 H -H F H -H -CH; -H -H -H 272
648 H H F H -H -OCH; -H -H -H 288
649 H -H £ -H -H -H -CF3 -H -H 326
650 H -Cl -+ H -H -CH; -H -CF3 -H 374
651 -H Cl £ -H H -H -H NO, -H 337
652 -H Cl - +H H H -H -OCH; -H 322
663 -H cI F H -H H -H CHs -H 320
654 -H -H H -H -H -CHs -H -CF3 -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 4 CHs F -H -H CH; -H CF; H 354
659 H CHy -F -H -H H -H -NO, -H 317
660 -H -CHy -F -H -H -H -H -OCH; H 302
661 H CHy -F H -H H -H CHs -H 300
662 H -H + H -H CHy -H CF;  -H 340
663 H H + H -H -H -H -NO, -H 303
664 -H -H F H H H -H -OCH; -H 288

665 H -H F H H -H -H CHs -H 286




“H-H-H-H-H-CH3 -H254 809 -H-H-H-H-H-H-H-H-CH3 254 810
“H-H-H-H-2-PYRIDYL -2-PYRIDYL -H 394 811 -H -CH3 -F -H -H -H -H "
-H 286 812 -H-CH3 -F -H-H -H -2-PYRIDYL -2-PYRIDYL -H 426 813 -H -H
_H .
~-187~
Table 110
R4 -
R3 R
5 PN R7
P
z R9
R1 2
:N
\
H
ExNo. R1 R2 R3 R4 RE R6 R/ R8 RO MS (V1)

666 H H H -H H -H

H H 309
AN




-H -H

342 815
-H-H

H
H

R2 R3 R4 R5 R6 R7

-H -CH3

-188~

-F -H-H -
Table 111

-2-PYRIDYL -2-PYRIDYL -H 412 Table 119
RO RI0O R11 M5 (M1) 814 -H -C
“H-H-H-H-H-H-H-H 290 816

H
H

R8

R5

R4

R3

R2

R1

R4 R5 R6

R

Ex. No.

MS (M+1)

R8 RO

R7

R3

292
240
285
268
272
317
258
303
286
306
322
322
254
270
286
308
265
285
285
283
308
272
342
254
296
308
286

-H
-H
-H
-H
-H
-H
-H
-H
-H
-H
-H
-H

A
H
H
H
H
H
H
H
H
-OCHs
H
-OCHs
H
H
H
H

NO,
-NO,
H
-NO,
-CHs

© -CHs
-OCHa;
-H
-CHj
-H
Ho
-H
-H

-H
-H
-H
-H
-H
-H
-H
-H

-H
-H

H

H
H
H
H
H
H

- H

H -CHs
H
H
H
H
H
H
H
H

H
H
H
H
H
H
H
H
H
H
H
H
H

H
H
-H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
-H
H
H
H
H
H
H
H
H
H

H
H
H
H
H
H
H
H
H
H
H
H
H
H
H
-H
H
H
H
H
H
H
H
H
H
H
H
H
H

F
-H

-F

F

-F

-F

F

H

H

F

F

F

H

-CF;
-CN

H
-NO,
N(CHa)2

Tl
H
H
-CHs
-CHs
H
H
-CHs
-CHs
H
-NO,
H
H

-H
-H
-H
-H
-H
-CHs
-H
-H

667
663
669
671
672
673
674
681
682
686
688
639
690
691

-H
-H
-H
-H
-H
-H

H
H
H
H
H
H

-H
-H
-H
-H
-H
-H

-H
-H
-H
-H
-H
-H

-H
-H
-H
H
-H
-H

H

699
700
701
702
703

704

-COCgHs

282
332

340

-CH(CHy),
-OCeHs

H
H
H

-CgHia
-C,Hs

324
268




-H
R1
-H

Ex. No.

322 817 -H-H-F-H-H-H-H-H-H-H-H 308  -196- Table 120 .
R2ZR3 R4 R5 R6 R7 R8 RO R10 R11 M5 (Mtl) 818 -H-GF -H-H-CH3 -H -H -H
-H 356 819 -H-GF -H-H-H-H-H-H-H-H342 820 -H -CGF
~189-
Table 112
R4
R3 RS R6 | N R7
R2 N 7 ke
' : R9
R1 A
»
\
H
Ex No. R1 R2 R3 R4 R5 R6 R7 R8 R9 MS (V1)
705 -H _ -H -OCH.CeHs -H A H H H H 346
706 -H  CFs F H H H H H H 326
707 -H  CFs H CF; H H H -H -H 376
708 -H  -OCH, H H OCH; H -H -H -H 300
709 € H H H H H -H -H H 274
710 H H -OCHj H H H H -H -H 270
711 CHs - -CH; H H H H H H H 268
712 -CHs -H. H H H H -H H -H 268
713 -H F -H H OCH; H H -H H 288
714 -H H -COCH;, H H H -H H H 282
715 -H  -COCH, H H H H -H H -H 282
716  -CHs -H Cl H H H -H H H 288
7177  -H -Cl H H H H H H 308
718 -H F F H H H -H H H 276
719 H F -H F H H H H H 276
720 H H -CF; F H H H -H H 326
721 H  CF H £ H H -H H H 326
722 -H  CF -CH, H H H H -H H 322
723 -H  -SCF; H H -H H H H H 340
724 -H  CF; -OCH, H H H -H H H 338
725 -H  CHs -N(CHa), CH; H H H H H 311
726 H CH(CH), -H H -H H -H -H -H 282
727 -H H -SC,Hs H H H H H H 300
728 -H H . NCHs), H -H H -H H H 311
729  -H -OCH(CHg), -H H H H -H H -H 298
730 -H H -OCHF, H H H H H H 306
731 H -F H <l H H -H H -H 292
732 -H  CHs -OCHj CH; H H -H H H 298
733 -H  CHs H CH; -H H -H H -H 268
734 -H F -CHs H H H H -H H 272
735 -H F Cl H H H H -H H 292
738  -H  CeHs H H H H -H -H H 316
737  -H F H H H H H -H H 258
738 -H -Cl -CHs H H H H H -H 288
739 -H F -F £ H H -H -H H 204
740 -H F H H CHy -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




“H-H-H-H-H-H-CF3 -H 410 821 -H-CF -H-H -08H5 -H -H -H -H -H 418
822 -H-CF-H-H-H-H'-H-H-Cl -H376 823 -H-CF -H-H-CF3 -H-H -H
-H-H 410 824 -H-GF -H-H-H-H-H-H-H-CF3 410 825 -H -HH

~190-
- Table 113
R4
R3 RS R6 ' Ne R
R2 N 7 e
z R9
R1 :
H
Ex No. R1 R2 R3 .~ Rd R6 R6 R/ R8 RO MS (1)
743 -H -CHs -Cl -H -H H -H -H -H 288
744 -H -H -CsHy -H -H H -H -H -H 282
745 -OCHs -H -H -CHy -H H -H -H -H 284
746 -CHs -Cl -H -H -H H -H -H -H 288
747 -H -H -CH,CgHs -H -H H -H -H -H 330
748 -H -Cl -H -H OCH; -H -H -H -H 304
749 -CHs -F -CHs -H -H H H -H -H 286
750 -H -CH,CH.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 -CHs H -H -H -H 288
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 -OCHs -F -H H -H -H -H 306
756 -H -F -F -H -OCHy -H -H -H -H 306
757 -CHs -H -CHa, -H -H H -H -H -H 268
758 -H _ -F -F -OCHs; -H -H -H -H -H 306
759 -H -OCH, -OCH, -H -H H -H -H H 300
760 -H -Ci -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 -CN -F -H -H H -H H -H 283
764  -CHCHs), -H H CHs H -H H H -H 206
765 -H -NO, -F -H -H H -H -H -H 303
766 -CHCeHs -H -H -H -H H -H -H -H 330
767 -H -CHs -OCH, -H -H H -H H -H 284
768 -H -H -CgHs -H -H H -H H H 316
769 -H -Cl -CN -H -H H H H -H 299
770 -H -CHs -F -CHs -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




“H-CH3 -H-H -H-H-H 304 826 -H-HH-H-H-H-H-H-H-H-H 290 827

-H
“H-HH -H-H-H-H-H-H-CF3 -H 358 828 -H-HH-H-H-CH5 -H-H-H -H
-H366 829 -H-HH-H-H-H-H-H-H-C -H 324 830 -H -H-H
-191-
Table 114
R4
R3 R5 R6. _N_ _R7
l N
P
R2 N RS
z R9
R1 :
:N
\
H
Ex. No. R1 R2 R3 R4 R6 R6 R7 R8 RO MS (M+1)
773 -H N -H H -H -H H H -H 337
H.p—(/f
S. .
774 -H -H </N' H -H H H H -H 307
S
775 H -H C H H -H -H -H -H 353
N
—\—O
\ .
776 H -H v/loj\ H -H -H H -H -H 308
H -H H H -H -H 350

777 H , H
F—< >—o




“H-H-CF3 -H-H-H-H-H358 831 -H-HH-H-H-H-H-H-H-H -CF3 358 832
“H-C-13-F-H-H-CH3 -H-H-H-H-H 336 833 -H-CH3-F -H-H -H -H -H -H
“H-H 322 834 -H-CH3-F -H-H-H-H-H-H-CF3 -H 390 835 -H -Cl-13-F

-192~
Table 115
y .
H N H
I R1
N .= N _—
N
\
H
Ex.No. Ri1 MS (M+1)
778 ' 296
N
S
779 /@[O 298
0]
780 . 290
781 s 311
oo
N
782 290
284

giss

784 0 204

785 : O> 312
O .
786 Ny 291
Joe
202

787 R
Je®
N

788 CH, 311




“H-H-06H5 -H-H-H-H-H 398 836 -H -CH3-F -H -H -H -H -H
837 -H -Cl-13-F -H -H -CF3 -H -H -H -H -H 390 838 -H - CH3-F
-H -H -CF3 390 839 -H -HF -H-H-Cl-13 -H -H -H -H - H 322 84

-H -

-H -

0
-193-

Table 116

Ex.No. R1 MS (M+1)
284

282

791 Ne_CH, 305
S0

792 o F 370
O
FF
793 o F 370
e e
o
704 320
795 320
0
O/k;F
796 323
H3C7¢O
797 308

798 328
)

Q
799 280
=




“H-H-H-H-H-H-H-H308 841 -H-HF-H-H-H-H-H-H-CF3 -H 376 842
“H-HF-H-H-CH5 -H-H-H-H-H384 843 -H-HF -H-H-H-H-H-H-Cl
342 844 -H -HF -H-H-CF3 -H-H-H-H-H 376 845 -H -HF

-194-
Table 117

H
H X H
Nl R1
= N /
N
\

H

Ex No. Rl MS (M+1)
800 279

801 Meo;@\/l 353
N™ 70

CH,
802 OMe 355
1
N"~0
CH,
803 o 310
-0
804 297
297

805 =N
=

-H



-H-H-H-H-H-H-H-CF3 376 846 -H -CIl-F -H-H-H-H-H-CF3 -H -H 410
847 -H-HH-H-H-H-H-H-F-H-F 326 848 -H-HH-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
~-195-
Table 118
R4 R7
R3 R5 R6 I SN
-
R2 N R8
z R9
R1 i
N
\
H
Ex.No. R1 R2 R3 R4 RE R6 R7 R8 R9 MS (M+1)
806 -H -Cl F H -H -H -H -CHs -H 306
807 -H -C  -H H -H -2-PYRIDYL -2-PYRIDYL -H 446
808 -H -H H -H H -H -H -CHa3 -H 254
809 -H -H H -H -H -H -H -H -CHs 254
810 -H -H H H H -H -2-PYRIDYL -2-PYRIDYL -H 394
811 -H fCH3 -F -H. H -H H . -CHs -H 286
812 H CHs F -H -H -H -2-PYRIDYL -2-PYRIDYL -H 426
813 -H -H - -H H -H -2-PYRIDYL -2-PYRIDYL -H 412
5
Table 119
R3 R4
R10
R2
R9
R1
N
H
Ex.No. R1 R2 R3 R4 R5 R6 R7 R8 R R10 R11 MS (M+1)
814 H O F H -H H H -H -H -H -H 342
815 -H -H H H H H -H -H -H -H -H 290
816 H CH + -H H H -H H -H -H -H 322
817 -H -H + H H -H H -H -H -H -H 308

10



“H-H-H-H"

“H-H 376 853 -H -HH -H -H - OCH3

-H-H-H-H-H-CF3 -H-H390 851 -H-HF -H-H-H-H-H-F-H-F 344 852

“H-HF -H-H-H-H-H-CF3
-H 320 Ex. No. RLR2 R3 R4 R5 R6 R7 R8 RO R10 R11 M5 (M+1) 854 -H

MS (M+1)

R11
R10 __R11

R10
Ré

R9

R7
R7 _R8 R9

-196-

Table 120
RS

R5

R4

R3

R1
R3 R4 R6 R6

R2~-
R2

R1

Ex. No.

358
336
322
390
398
356
390
390
322
308
376
384
376
376
410
326
358
358
390
344
376
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MS (M+1)

R10 R

R10
R9
R8
R9

R11
R7
R8

R6
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Table 121
R7

“H-H-H-H-H 372 85
“HH-H -N®

R3,
R5 R6

R1

- H OCH3
“H-H-F -d

R2 R3 R4

-HH-H-H-H-H-H342 855 -H -H -F -Cl
R

“H-H-F -Cl

-H-H-H-H 356 858

Ex. No.

-H-F -C
356 856
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-H-F -
-H-H3
-H-H -

“HH-H-H-0CH3

“HH-OCH3 -H-H-H-H372862 -H-H-F-C -HH

Cl -HCH2CBH5 -H -H -H -H -H 432 860 -H -H -F -Cl
72 861 -H-H-F -C
H-OCH3 -H 372 863 -H-H-H-H-HH-H-H-H-H-H 290 864 -H
-198- ‘
Table 122
R4
R3 R5
R6
R2 l;l/
O
N
\
H
ExNo. R1 R2Z R3 R4 R5 R6 MS (M+1)
888 H H -F H -H 297
/\/\©
889 H -H -F O H -CHC=CH 253
890 H H F O -H : H,C CH3 415
H,C CH,
- - - - 345
891 H H F - H /_(/\N N ‘
N’ o
892 H -H 346

-F L -H \/4/—%[
>~




“H-H-H-HCHB -H-H-H-H-H304 865 -H-H-H-H-HOCH3 -H-H-H-H-H
320 866 -H-H-H-H-HH-CH3 -H-H-H-H304 867 -H-H-H-H-HH-H-N®
-H-H-F 353 868 -H-H-H-H-HCHC6H5 -H -H -H -H -H 380 869 -H

-199~
Table 123
R4
R3 R5
R6
R2 N
Ex.No. R1 R2 R3 R4 R5 R6 NMR . Salt
893 -H -H -F €I -H N "H-NMR (DMSO-dg) 6ppm : 1.55-1.75 2 Methanesulfonate

/LJ\ (1H,m), 2.2-2.35(1H,m ), 2.38 (6H, s ),
2.85-3.0 (1H, m), 3.1-32 (2H, m), 3.6-
3.75(1H,m), 417 (1H, br), 4.77 (1H, t,
J=77,7.7Hz), 721 (1H, ct, J=4.0,
7.1Hz), 7.25-7.35 ( 1H,m ), 7.55-7.65
(2H,m), 7.86 (1H, bs ), 8.14 (1H, d, J =
2.3Hz), 8.76 (2H, br).
884 -H -H -F CI -H N 'H-NMR (DMSO-dg)dppm : 1.55-1.756 Hydrochloride
/EJ’\ (1H,m), 2.15-2.3 (1H, m), 2.8-3.0 ( 1H,
NASp M), 3.0532(2H,m), 361 (1H, dd, J=
7.4,11.8), 474 (1H, 1 J=7.5,7.5Hz),
7.10 (1H, ddd, J = 2.4, 2.4, 12.0Hz ),
7.25:7.35(1H, m), 7.45-7.65 (2H, m ),
7.82 (1H,s),8.05 (1H, d, J=22Hz),
9.1-9.55 (2H, m).
"H-NMR (DMSO-de)5ppm ; 1.55-1.75 2Hydrochloride
/Q\ (1H,m), 2.15-2.35 (4H, m ), 2.75-2.95
(1H,m), 3.0-32 (2H, m), 3.55-3.7 ( 1H,
m), 4.76 ( 1H, tt, J = 7.6, 7.6Hz ), 5.38
(1H, br), 7.05-7.25 (2H, m ), 7.25-7.4
(2H,m), 7.75 (1H, dd, J= 1.2, 2.3Hz ),
8.07 (1H,d, J=1. 8Hz), 9.43 (2H, br).
86 -H H F O H P "H-NMR (DMSO-de)Sppm : 1.55-1.75 2Hydrochloride
/O,, (1H,m), 2.15-2.3( 1H, m ), 2.8-3.0 ( 1H,
4 N5~ m) 3.032(2H,m),355-37 (1H,m),
475 (1H, tt, J=7.6, 7.6Hz ), 5.04 ( 1H,
br), 6.9-7.05 ( 1H,m ), 7.3-7.5 (2H, m ),
762 (1H, dd, J=9.0, 9.0Hz), 7.71 (1A,
dd, J =24, 6.7Hz), 7.95-8.15 (2H, m),
9.40 ( 2H, br).

895 -H -H -F CHy -H




“H-H-H-HH-H-H-OCH3 -H-H 320 870 -H-H-H-H-HH-0OCH3 -H-H -H,-H
320 871 -H-H-H-H-HH-H-H-H-OCH3 -H 320 872 -H -H -F -CH3 -HH -H -H
-H-H-H322873 -H-H-F-CH3 -H-CH3 -H-H-H-H-H 336 874 -H

-200-
Table 124
R4
R3 R5
R6
R2 N~
"0
N
H
ExNo. R1 R2 R3 R4 R5 R6 NMR . Salt
897 -H H -F C -H F TH-NMR (DMSO-dg)oppm: 1.5-1.7 (1H,m),  2Hydrochloride

2.15-2.3(1H, m), 2.8-2.95 ( 1H, m), 3.0-3.2
“ (2H, m), 3.5-365 ( 1H, m), 4.39 (1H, br),
NoNg=  AT0(1H , J=7.8,7.8Hz),6.68 (1H,d, J=
11.3Hz ), 7.35-7.45 (1H, m ), 7.46 ( 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).
'H-NMR (DMSO-dg)8ppm : 1.55-1.75 ( 1H,m), Hydrochloride

go8 -H -H -F -Cl -H S
> 20623(1H,m), 2830(1H m), 30533
(2H,m), 3.53.7 (1H,m), 478 (1H, tt, J=7.3,
c

| 7.3Hz),6.88.9(1H,m) 7.1-7.2(2H, m),
7.34(1H, dd, J=9.0,9.0Hz), 7.44 (1H,d,J =
21Hz), 7.97 (1H, s), 8.08 (1H, d, J=8.7Hz),
9.29 (1H, br), 9.44 (1H, br). :
809 -H -H -F -H -H P "H-NMR (DMSO-ds)5ppm : 1.55-1.75 ( 1H, m ), 2Hydrochloride
TS 21-225(1H,m),2.85-305(1H,m), 3.1-3.25
s (2H,m),36-375(1H,m),3.8-5.0(1H, m),
528 (1H, 1, J=8.2,8.2Hz),6.06 (1H,d,J=
89Hz),7.22 (1H,d, J=5.9Hz), 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-ds)Sppm : 1.55-1.8 (1H, m), 2Hydrochloride
SN 22235(1H, m),2.8-2.95(1H, m), 3.0-3.25
S . (2H,m),363.75(1H,m),4.10(1H, br),
4.754.9(1H,m),8.68 (1H,dd, J=2.1,
89Hz),7.15-7.3(2H, m), 7.3-745 (1H, m),
7.45-7.6 (3H,m), 7.93 (1H, d, J=8.9Hz),
8.87 (1H,s), 9.26 (1H, br), 9.38 (1H, br).




“H-F -CH3 -H-OCH3 -H-H-H-H-H352 875 -H4:1 -F-CH3 -HH-CH3 -H-H-H -
“H 336 876 -H -H -F -CH3 -H-H-H-N®2 -H-H -F 385 877 -H -H -F -CH3 -HH
“H-H-OCH3 -H -H 352 878 -H -H -F -CH3 -H-H-H-H-H -0OCH3 -H 352 879 -H
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Table 125

R4
R3 R5

N~ R
3
N
H

ExNo. R1 R2 R3 R4 R5 R6 NMR Salt
"H-NMR (DMSO-de)oppm : 16-1.75 (1H, _ 2Hydrochloride

901 H H F H H
/@E\\N m),22-2.35 (1H, m), 28295 ( 1H,m),
s 3.05-3.25 (2H, m), 36-3.75 (1H, m), 4.47
cl
\\
s
AN
s
N
s

R2

(1H, br), 480 (1H, tt, J =7.6, 7.6Hz ), 6.66
(1H,dd, J=2.2,89Hz), 7.25-7.4 (4H, m ),
7.48 (1H,d, J=1.8Hz), 7.92 (1H, d, J =
9.0Hz), 8.85 (1H, s ), 9.34 ( 1H, br), 9.45
A (1H, br).
902 -H H H -H H H-NMR (DMSO-de)oppm : 16-1.75(1H,  Hydrochioride
m),2.152.3 (1H, m ), 2.90 ( 1H, dd, J = 8.0,
116Hz ), 3.05-32 (2H, m), 362 ( 1H, dd, J
=6.9, 11.6Hz ), 4.7-4.85 (1H, m ), 6.92 ( 1H,

d,J=1.8Hz), 7.04 (2H, d, J =7.7Hz), 7.17
(1H, dd, J=7.3, 7.3Hz ), 7.35-7.45 ( 3H,
m), 7.63 (1H, d,J=1.3Hz), 7.76 (1H,d, J
| =5,5Hz ), 9.23 (2H, br).
803 H -H -H -H -H "H-NMR (DMSO-dg)Sppm ; 1.6-1.75 (1H,  Hydrochloride
/©f§. m), 2.4-2.25 ( 1H, m), 255 (3H, d, J =

0.9Hz), 2.8-2.95( 1H, m ), 3.0-3.25 (2H,
m), 35365 (1H, m), 472 (1H, 1t J =7.3,
7.3Hz), 6.80 (2H, d, J=7.7Hz ), 6.85-7.0
(2H,m), 7.10 (1H, ), 7.2-7.3 (2H, m),
763 (1H,d, J=1.9Hz), 769 (1H, d, J =
8.5Hz), 9.17 (1H, br), 9.34 ( 1H, br),
"H-NMR (DMSO-cg)Sppm: 16-1.75 (1H,  Hydrochloride

CH,

04 -H H F H H

mCH m),2.42.25 (1H, m), 253 (3H, d, J =

® 0.7Hz),2.8-2.95 ( 1H, m), 3.0-3.25 ( 2H,

m), 35-365 (1H, m), 469 (1H, #, J=7.1,
7.4Hz),6.86 (1H, dd, J =21, 85Hz ), 6.9-
7.05(2H,m), 7.05 (1H,s), 7.1-7.2 (2H,
m),7.54 (1H, d,J = 1.9Hz), 762 (1H, d, J
=8,6Hz ), 9.30 (1H, br), 945 (1H, br),




“H-F-H-HH-H-H-H-H-H308 880 -H-H-F-H-HCH3 -H-H-H-H-H 322
881 -H-H-F-H-HOCH3 -H-H-H-H-H338882-H-H-F-H-HH-CH -H-H
-H-H 322883 -H-H-F-H-HH-H-N® -H-H-F 371 884 -H

202~
Table 126
R4
R3 R5
6
R2 N/R
e
N
H
ExNo. R1 R2 R3 R4 R5 R6 NMR , Salt
905 -H -H -CH; F H CH,  'H-NMIR (DMSO)Bppm: 1.56-T.71  Hydrochloride

020 (1H,m)212(3H,s), 219223 (1H,
/@;j m), 2.55 ( 2H, dd, J = 7.0, 8.0 Hz, with
DMSO-d6 ), 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
H20 ), 4.59-4.69 ( 1H, m ), 6.44 ( 1H, dd,
J=23,83Hz),652 ( 1H.dd, =23,
| 12.8 Hz), 7.02-7.16 (4H, m ), 9.34 ( 2H,
br). ‘
906 H H CH, F -H CH, 'HNMR(DMSO-Ge)Bppm: 159-1.72  Hydrochioride
N> o (1H.m),213(3H,d,J=086Hz),
m 2.17-2.27 (1H,m), 2.82-2.91 (1H, m),
< 2 300320 (2H, m), 361-363 (1H, m,
with H20 ), 3.63 (3H, ), 4.66-4.73 ( 1H,
m), 647 (1H, dd. J=2.3, 85 Hz ), 6.58
(1H, dd, J=2.3, 126 Hz), 6.65 (1H, d,
J=05Hz),7.1 (1H, dd, J =85,89
Hz), 7.36 ( 1H, dd, J = 2.5, 8.9 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 CH; -H CH, "H-NMR (DMSO-dg)Bppm : 1.59-1.72 Hydrochloride
NS0 (1Hm) 209-2.19(1H,m), 219 (3H,
/@’\j d,J= 1.4 Hz), 2.48-2.51 (2H, m, with
DMSO-d8 ), 2.78-2.90 ( 1H, m), 2.81
(2H. dd, J =68, 8.0 Hz ), 3.09-3.19 ( 2H,
m), 3.22 (3H, s ), 3.40-354 ( 1H, m, with
H20 ), 4.56-4.66 ( 1H, m ), 6.75-6.80
(1H, m), 6.83-6.85 ( 2H,m), 6.90 ( 1H,
dd, J =26, 6.8 Hz), 7.02-7.11 (2H, m)
9.29 (1H, br), 9.40 ( 1H,br).
908 -H -H -F CHy H CH,  H-NMR(DMSO-Ce)ppm: 162-1.75  Hydrochloride
020 (1Hm) 214226 (1H,m), 220 (3H,
m d,J =16 Hz), 2.85-2.95 (1H,m ), 3.11-
2 343(2H,m), 3.53-360 ( 1H, m, with
H20 ), 359 (3H, 5 ), 4.64-4.73 (1H, m),
6:61( 1H, d, J=9.4 Hz), 6.82-6.87 ( 1H,
m), 6.95 ( 1H, dd, J =256, 6.8 Hz), 7.11
(1H, dd, J=9.0, 9.1 Hz), 7.16 ( 1H, dd,
J=26,9.1Hz),7.38 (1H,d, J=26"
Hz), 7.48 (1H,d,J=9.1 Hz ), 7.86 ( 1H,
d,J=9.4Hz), 9.35 ( 1H, br), 9.48 ( 1H,
br).




~OCH3 -H -H 338 885 -H -H -F -H -HH-00H3 -H -H -H -H

“H-F -H-HH-H-H _
“F-H-HH-H-H-H-0OCH3 -H 338 887 -H-H-H-H -HH -0C2H5

-H

(

338 886 -H -H
-H-H-H-H 334
R6NVRSalt 893 -H
Met hanesul f onat e

-199- Table 123 R4 RBR5 R2RN R6 R1 Ex. No. R1 R2 R3 R4 R5

19
-F -d-H 1H—NI\1§ (@VBO-d6) Qppm @ 1.55-1. 752
1H m), 2.2-2.955 1H m), 2.38 ( 6H s), 2.85-3.0 (
H

1H, m), 3.1-3.2 ( 2H m, 3.6- 3T&L¢ IH n), 4.17 ( 1H br), 4.77 (1H
tt, J =7.7, 7.7Hz ), 7.21 ( 1H, dt, J = 4.0, 7.1Hz ), 7.25-7.35 ( 1H, m,
7.55-7.65 (2H, n), 7.86 ( 1H, bs), 8.14 (1H d, J= 2.3Hz ), 8.76 ( 2H, br
). R4
R3 R5
R2 N/R6
R1

L

ExNo. RT R2 R3 R4 R5 R6 NMR Salt
909 H H -F CHs H H "H-NMR (DNISO-dg)Sppm : 1.58-1.71 Hydrochloride -

NzO  (1H,m), 208217 (1H,m),2.17 (3H,
/@Ej d,J=1.5Hz), 242 ( 2H. dd J = 6.9, 8.0
| Hz),2.81-2.89 (1H, m ), 2.83 (2H. dd. J

=6.9, 8.0 Hz), 3.08-3.14 (2H, m), 3.16-
356 ( 1H, m, with H20 ), 4.52-4.61 ( 1H,
m),6.63-6.69 (1H, m),6.79 (1H, dd, J =
26,6.9Hz),6.84-6.86 (3H, m), 7.02
(1H,dd, J=9.1,9.1Hz),9.17 ( 1H, br),
9.29(1H, br), 10.07 (1H, s ).
910 H -H -F CHy -H o) "H-NMR (DMSO-d)Sppm: 1.56-1.69  Hydrochloride
_CH. (1H,m),2.16-2.65(1H, m), 2.63 ( 3H,
* d,J=15Hz),2.782.89 (1H, m), 2.83
(2H,dd, J=6.5,6.5Hz),2.96 (3H, s),
3.07-3.19 (2H, m), 3.37-345 (2H, m,
with H20 ), 3.56-3.66 ( 1H, m ), 4.71-4.80
(1H,m), 641 (1H,d, J=24 Hz), 847
(1H,dd, J=2.4, 8.7 Hz), 7.07-7.12 (1H,
m), 7.20 (1H, dd, J=2.4, 7.0 Hz), 7.29
(1H,dd, J=8.9,9.2Hz), 7.64 (1H, d, J
=87 Hz), 9.11 (1H, br), 9.19 ( 1H, br).
911 H H F - H CH, "H-NMR (DMSO-dg)Sppm : 1.58-1.71 Hydrochloride
;{jvo (1H,m),2.152.22 (1H, m), 2.55 (2H,
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,s), 355 (1H, dd, J =
6.9, 11.7 Hz ), 4604.70 (1H, m ), 6.69
(1H,ddd, J=3.0,3.9,9.1 Hz), 6.93 ( 1H,
dd, J=3.0,6.3 Hz), 7.03-7.06 (2H, m),
7.15(1H,d, J=93Hz), 727 (1H, dd, J
=9.1,9.1Hz), 9.17 (2H, br).
912 -H -H F <€ H CH, "H-NMR (DMSO-dg)Sppm : 1.62-1.72  Hydrochloride
N._o (1H,m), 217227 (1H, m), 2.83-2.94
/@j (1H,m), 3.12-3.19 (1H. m), 3.54-3.60
p (1H,m), 3.63 (3H,s), 4.67-4.77 ( 1H,
m),8.66 (1H,d, J=9.5Hz), 6.74 (1H,
ddd, J=3.1,3.8,9.1Hz),6.99 (1H, dd, J
=31,6.3Hz), 7.29(1H, dd, J=9.1, 9.1
Hz),7.37 (1H, dd, J=2.6,89 Hz ), 7.56-
7.60 (2H,m), 7.88 (1H,d, J=9.5 Hz),
9.13 (1H, br), 9.21 ( 1H, br).




1H NMR ( DVMBSO--d6) oppm : 1. 55-1. 75Hydr ochl ori de (1 m, 2.15-2.3 ( 1H, m,
2.8-3.0( 1H m, 3.05-3.2 ( 2H m, 3.61 (1H, dd, J =7.1, 11.8 ), 4.74 (
1H, tt, J=7.5, 7.5Hz ), 7.10 ( 1H, ddd, J = 2.4, 2.4, 12.0Hz ), 7.25-7.35
( 1H, m, 7.45-7.65 ( 2H, m, 7.82 (-2QI4I—s) 8.05 ( 1H, d, J = 2.2Hz ),

1. 752Hy rochl oride (1H, m,

9.1-9.55 ( 2H, m. 1|—|—NNR(DIVBOd6')EgBP 12:§1 55-
2.15-2.35 ( 4H, m), 2.75-2.95 ( 1 0-3.2 ( 2H m, 3.55-3.7 ( 1H m
), 4.76 ( 1H tt, J =7.6, 7.6Hz ), 538(1H br ), 7.05-7.25 ( 2H, m,
7.25-7.4 ( 2H, m, 7.75 ( 1H, dd, J=1a423Hz,807(1HdJ=18H2
), 9.43 ( 2H, br). 1H-NNR(DIVBOd6)6 RgS 1. 752Hydroch| oiide (1H, m,
5-2.3(1H,m)2830(1Hmﬁ ( 2H m, 3.55-3.7 ( 1H m,
= 7

2.1

4.75 (-1H, tt, J = 7.6, 7.6Hz ), 5.04 btR§, 6.9-7.05 ( 1H, m),

7.3-7.5 ( 2H, m, 7.62 ( 1H dd, J= 520, 9b‘Hz ), 7.71( 1H, dd, J = 2.4,

6.7Hz ), 7.95-8.15 ( 2H, m), 9.40 ( 2H, B} 894 -H-H-F -C-H 895 -H -H

“F -CH3 -H 896 -H-H-F -d -n 11+ N. -200- Table 124 R4

NVRSal t  1H NVR ( DVBO- d6) Qppm : 1.5-1.7( 1H, Hr‘r), 2Hydr ochl ai de 2. 15-2.3 (

1H, m), 2.8-2.95 ( 1H, m, 3.0-3.2 ( 2H, m), 3.5-3.65 ( 1H m), 4.39 (

1H, br ), 4.70 ( 1H tt. J =7.8 7.8Hz )., 6.68 ( 1H d.J = 11.3Hz )

7. 35- 7B45lo( RIH,R27) ,R%. 4B¢ Rb|, R6), 7.61 (1H NMR J = 9.0, 9.0Hz ), $af7l (1H,
1k

dd, J =9 6,H6.-8H F, 7-O5+8. 05 M), 9. B-RNMR (2MS0Ks0ppm; 1H- NARdrochioride
(DVBO- d6) Oppm : 1.55-1.75( 1H, dr ochllé6i1@e(13.21®-3 ( 1H, m),
2.8-3.0 ( 1H, m), 3.05-3.3 ( 2R 3.5- 32740 Hm?-%r 10(1hlm3 ( 1H,tt, J =
7.3Hz ), 6.8-6.9 ( 1H m), 7.1-72(2H, m3)10-3:20( = 9.0,
9.0Hz ), 7.44 ( 1H d, J = 2.1Hz ), 7.97 ( : 1{;’%‘% d, J= 8.7Hz
), 9.29 (1H br), 9.44 ( 1H br ). 1HNWR (L "55175(1H
m, 2Hydrochloride 2.1-2.25 ( 1H, m), 2.85-3%gln . ] "3.1-3.25 ( 2H,
m), 3.6-3.75 ( 1H, m, 3.8-5.0 ( 1H m), 582§ 1,(,duagr4;, 8183 H8. 2, 8.2Hz ),
6.06 ( 1H, d, J = 8.9Hz ), 7.22 ( 1H, d, Jaﬁsahgsmﬁo§3575( 5H ™,
7.85 ( 1H, d, J = 8.9Hz ), 9.34 ( 2H br). L3 1H)\NE(HDMSO d6) 5ppm
1.55-1.8 ( 1H m, 2Hydrochloride 2.2-2. 35 (961(I+Hbﬂ)) 2.8-2.95 (_1H m,
3.0-3. Z04( 2H, M), B.6-8l 785 ( 1H, m .10 r@NMH(DM‘ﬁO&!s)apnm‘zm 9Tr¢ﬁuc§t¢d:,cetate)
6.68 ( 1H, dd, J = 2.1, 8.9Hz ) &7 3( @ﬁ” 1H, m)2-1222% 1H, ,
7.45-7.6 ( 3H m, 7.93 ( 1H, 3. OHz 1”81 , 9 26 ( 1H
br), 9.38( 1H, br ). -201-- Table 125 R6 8(l’-ldd P;g R4 R5
R6NVRSal t H M, 2. 1-2. 25(1H ), 2. 55{3H;

-3.76 (2H, m), 3. 50-
3.60(1H, m), 458—468(1H
m),6.61(1H, ddd, J=3.4,
35,9.1Hz),6.86(1H,dd, J=
2.9,6.3Hz),6.91-7.00 ( 3H,
m),7.23(1H,dd, J=9.1, 9.1
Hz),8.80(2H, br), 10.19
$ 1H,s).
H-NMR (PMSO-ds)0ppm : 2 Trifluoroacetate

H
N. O 1.59-1.66 (1H, m), 2.10-2.20
/@;j (1H,m), 2.43 (21, dd, J =
7.0,8.1 Hz ), 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), 6.79-6.89 (5H, m), 7.09
(2H,dd, J=8.8, 89Hz), 8.71
(2H, br), 10.10 (1H, s ).

915 -H -H -+ -H H




0.9Hz ), 2.8-2.95 ( 1H, m,. 3.0-3.25 (2H, . m, 3.5-3.65 ( 1H, m,

4.72 ( 1H, if, J = 7.3, 7.3Hz ), 6.80 ( 2H, d, J = 7.7Hz ),
6.85-7.0 ' (2H m, 7.10 ( 1H, s), 7.2-7.3 ( 2H m, 7.63
(1H,d,J=1.9Hz), 7.69(1Hd, J= _ O%._SHZ ), 9.17( 1H, br ), 9.34( 1H, br
). 904 -H-H-F -H-H 1H-NNR(D|V58 )oppm: 1.6-1.75 ( 1H, Hydrochl oride

S4 0.7Hz ), 2.8-2.95 ( 1H, m), 3Teble2bq2H,

R4
R3 R5
R6
R2 N~
Ne
N
H
ExNo. R1 R2 R3 R4 R5 R6 NMR Salt
916 -H H -F H H CH "H-NMR (DMSO-de)Sppm : Hydrochloride

NSO 160171 (1H,m), 212222
Q/\j (1H,m), 2.49-2.54 (2H, m,
with DMSO-d6 ), 2.82 ( 2H, dd,

| J=74,80),284-2.91 (1H,
m), 3.12-3.16 (2H, m ), 323
(3H,s), 345-3.55 ( 1H, m),
456455 (1H, m ), 6.87-6.95
(4H,m),7.06 (1H.d, J =04
Hz),7.14 (2H, dd, J = 8.8, 8.9
Hz), 867 (2H, br).

917 -H H -F -H -H "H-NMR (DMSO-de)5ppm : Hydrochloride
m 158-1.73 (1H,m ), 2.10-2.31
N0 (1H,m), 241 (2H, dd, J=
7.0,80Hz),2.80(2H,dd, J =
7.0,8.0Hz), 2.82-3.14 (1H,
m), 3.14 (2H, br), 3.46-3.56
(1H, m), 4.54-4.62 (1H, m),
6.31(1H,d,J=22Hz), 647
(1H,dd,J=2.2, 8.1 Hz),
7.01-7.10 (3H,m), 7.21 ( 2H,
dd, J=8.7,8.8 Hz), 8.83 (2H,
br), 9.88 (1H, s).
"H-NMR (DMSO-dg)dppim Hydrochloride

- H
N. 2O 1.60-1.70 (1H, m), 2.10 ( 3H,

/©/\j s),2.132.21 (1H, m), 2.43-
248 (2H, m), 2.79-2.90 ( 1H,

m), 2.87 (2H, dd, J=7.1, 8.0
Hz), 3.1 (2H, br), 3.48-3.55
(1H,m ), 4564.66 ( 1H, m),
6.37 (1H, dd, J =24, 84 Hz),
6.44 (1H, dd, J =24, 13.0

Hz ), 6.90-7.08 ( 4H, m ), 9.22
(1H, br), 9.32 ( 1H, br), 10.19
(1H, s).

T

918 -H -F CH; H H




m, 3.5-3.65( 1H m, 4.69( 1H if, J =7.1, 7.1Hz ), 6.86 ( 1H dd, J =
2.1, 8.5Hz ), 6.9- 7.05 ( 2H, m, 7.05 ( 1H, s), 7.1-7.2 ( 2H, m), 7.54 (
1H d, J =1.9H ), 7.62 ( 1H, d, J = 8.6Hz ), 9.30 ( 1H, br ), 9.45 ( 1H
br ). -202- Table 126 NVRSal t eE®'6H NVR (DMSO-c16) 610Pm :

1.58-1. 71Hydrochl oride a (1H m) gﬁl/éé 3H, s ), 2.19-2.23 ( 1H, m),
2.55 ( 2H, dd, J = 7.0, 8.0 Hz, wit %6 ), 2.78-2.89 1H m, 2.86 (

(
2H, dd, J = 7.0, 8.0 Hz), 3.08-3.22 ( 2H, r’r), 3.27 ( 3H, s), 3.48-3.62 (
1H, m with H20 ), 4.59-4.69 ( 1H, rr) 6.44 ( 1H dd, J = 2.3, 8.3 Hz),
6.52 ( 1H, dd, J = 2.3, 12.8 Hz), 7. 7i 4H m, 9.34 ( 2H, br ).
cH31H NMR ( DVBO- d6) Oppm : 1. 59- 1. 72H§a aChk8Pide 0 ( 1H, m), 2.13 ( 3H,
d, J =0.8 Hz ), 2.17-2.27 ( 1H m 2/913(1H, m, 3.09-3.20 ( 2H,
M, 3.61-3.63 (' 1H, m with H20), 3.B8 (T3FAN7s), 4.66-4.73 ( 1H, n), 6.47 (
1H, dd, J = 2.3, 8.5 Hz), 6.58 (lH dd, 81 3 12.6 Hz), 6.65 ( 1H d, J

=9.5Hz),.7.11 (1H, dd, J = 8.5, 8.9 Hz), .36( 1H, dd, J = 2.5, 8.9
Hz), 7.56-7.60 ( 2H, m, 7.89 ( 1H, d, J = 9H45 Hz), 9.33( 1H br ), 9.41
(1H, br ). 1H NWR (DVSO d6) Cppm : 1.59-1.72Hydrochloride | (1H, m,
2.09-2.19 (AHM, 2.19 (( 3H d, J =1.4 Hz), 2.48-2.51 ( 2H m wth

DVSO- dBx. Np. R178R22. 9B (RAHRSnRe 2.81 ( 2H, 4R J = 6.8, 8.0 Hz), 3.0H\t3.19 (
2H, m, 9B 224 ( -GH, -5),-H3. 40- 3. (@4 m WNMRbﬁﬂ\Esods)ééprBGHss% (H;HthldSﬁ)ie
6.75-6.80 ( 1H, m, 6.83-6.85 , 6. 965 (1HLHI), 2d4221](‘rH 2)6, 6.8 Hz),
7.02-7.11 ( 2H, m), 9.29 ( 1 0 9. 40 %@H,Cb SHEHgﬂ—Qm/R

e

(DMBO- ¢16) 6ppm : 1. 62-1. 75Hy tochtdri d IRyt O'd§)2‘§32596 ( ,
2.20 ( 3H, d, J = 1.6 Hz), 2.85-2.95 ( 1H,( m>§81§ 478(3 B m,
3.53-3.69 ( 1H, m with H20), 3.59 ( 3H s i\ 1~ ' 6.61 (1H, d,
J =9.4 H), 6.82-6.87 ( 1H, m), 6.95 ) &.1 H ), 7.
1H, dd, J = 9.0, 9.1 Hz ), 7.16 ( 1H, dd 5 d’@ '_4HZ'38( 1H, d, J
= 2.6 Hz), 7.48( 1H d,J= 9.1Hz), 7.86 (lHag qug,qng) ,d,9=35 ( 1H, br
), 9.48 ( 1H, br ).  -203- Table 127 R6 &xHz)Nas(RY, t,a&gaa&y R5 R6NVRSal t
1H NVR (DMBSO- Qoppm @ 1.58-1. 71Hydrochl ori d@eoalzmb)) 2.08-2.17 ( 1H, m),
2.17 (@B, & L= F¥5-Hz)H 2. 42 R od H-NMRS(DBISO81:)0ppHZ )1,582 . 8 RHRIFCBIgride H,
m), 2.83 ( 2H, dd, J = 6.9, m 1@(1&%2%-229(“37116 3.56 ( 1H,
( 1-%16%8H,( 1H, dd, J =
M Hz), 9.17 (

m’ with H20), 4.52-4.61 ( 1H N6, 63- 6%83?
2.6, 6.9 Hz), 6.84-6.86 ( 3H, m, 7.02 (
1H, br), 9.29 ( 1H, br), 10.07 ( 1H s). :
1.56- 1. 69Hydrochloride ,cH3 (1H n), 2.16-2y ' . ( 3H, d, J=
1.5 Hz ), 2.78-2.89 ( 1H, ), 2.83 ( 2H, ) ",296(3H
s), 3.07-3.19 ( 2H, m), 3;37-3.45(2H, m vuyhgmgpwﬁ( 6d§ 66 ( 1H, m)
4.71-4.80 (1H, nm), 6.41 (1H, d, J = 2.4 Ha)z) 7B84TH, 6, JH46Hd,00k = 2.4, 8.7
Hz), 7.07-7.12 ( 1H, m, 7.20 ( 1H, dd, J (#H2r}¥9.13(16, iy 1).86 (1H29 ( 1H, dd, J
=89 92H) 7.64 (1H d J =87 H). .11 (_1H br), 9.19 (_1H br).
91-131H NVR (DVSO Qoppm : 1.58-1. 71Hydrochloride N o (1H, m), 2.15-2.22(
1H, m), 2.55 ( 2H, dd, J = 6.4, 8.3 Hz), 2.81-2.89 ( 1H, m), 2.86 ( 2H, dd,
J=6.4, 83 H ), 3.12-3.17 (2H, m, 3.26 ( 3H, s), 3.55 ( 1H dd, J= 6.9,
11.7 Hz ), 4.604.70 ( 1H, m), 6.69 (1H, ddd, J = 3.0, 3.9, 9.1 Hz), 6.93 (
1H, dd, J = 3.0, 6.3 Hz ), 7.03-7.06 ( 2H, m), 7.15 ( 1H, d, J =9.3 Hz),
.27( 1H, dd, J =9.1, 9.1 Hz ), 9.17 ( 2H, br ). cHLH NVR (DVBO d6) oppm :

. 62-1. 72Hydr ochl ori de 0 (1H, m, 2.17-2.27( 1H, m, 2.83-2.94 (1H, m,
.12-3.19 ( 1H, m), 3.54-3.60 (1H, M, 3.63 (3H $),4.67-4.77 ( 1H, m), 6.66
1H, d, J = 9.5 Hz), 6.74 ( 1H, ddd, J -3 1, 3.8, 9.1 Hz), 6.99 ( 1H dd,
=3.1, 6.3 Hz ), 7.29 ( 1H, dd, J = 9.1, 9,1 Hz), 7.37( 1H, dd, J = 2.6,
.9 Hz ), 7.56- 7.60 ( 2H, m), 7.88 ( 1H, d J =9.5 Hz), 9.13 ( 1H, br ),
.21 (1H, br). -204- Table 128 R4 Ex. No. RL R2 R3 R4 R5 913 -H -C -F
-H 914 915 -H-H-H-H-F -F -Cl -H

' OO0 Wk N
T



-H-H NMRSalt 1H NMR (DMBO- de) oppm 2Hydrochl ori de 1.65-1.82(1H, n), 2.19-
2.40(1H, m), 2.90-3. 10(1H, m, 3.10-3.20(2H, m, 3.65- 3.80(1H m,
4.804.90(1H, ), 7.30-7.45 (2H, ), 7.52(1H, d, J=2.5Hz), 7.55-7.69 (2H,
m, 7.88(1H, dd, J84 5.1Hz), 8.15(1H d, J=9. 4Hz), 8.83(1H, d, J=8.4Hz),
8.94(1H, d, J=4. 1 Hz), 9.45(1H, bsy2°d62(1H bs) 1H NMR ( DVBO- d6) Oppm : 2
Thfl uoroacetate 01.56-1.70 ( 1H, mubie2if2-2.22 (1H, m, 2. 46(2H, dd, J= 7.1,
8.0 Hz ), 2.80-2.90 ( 1H ), 2.88 ( 2H, dd, J = 7.1, 8.0 Hz), 3.09-3.16 (
2H, m), 3.50- 3.60 ( 1H n), 4.58468 ( 1H, m), 6.61 ( 1H ddd, J = 3.4,
3.5, 9.1 Hz), 6.86 ( 1H, dd, J = 2.9, 3 Hz), 6.91-7.00 ( 3H ), 7.23 (
1H dd, J = 9.1, 9.1 H), 8.80 ( 24, br g5 10.19 ( 1H, s). IHNWR
2
7

(DVMSO- d6) Qppm : 2 Trifluoroacetate o -1.66 ( 1H, m), 2.10-2.20 ( 1H,
m, 2.43 ( 2H, dd, J = 7.0, 81H2R2, . R62H, dd, J = 7.0, 8.1 Hz),
2.84-2.92 ( 1H, m, 3.11-3.21 ( 2H, 1 = 47- 3.55( 1H, m), 4.54464 ( 1H,
m), 6.79-6.89 ( 5H, m, 7.09 ( 2H, ch 8.8, 8.9 Hz), 8.71 ( 2H, br),
10.10 (1H, $). -205- Tabl e 129 Ex. Rl R2R3R4 R5 R6NVMRSalt 916 -H
-H F-H -HcH31H NVR ( DMSO- d6) Oppm : Hydrochlforide N O 1.60-1.71 ( 1H, m),
2.12-2.22 (1H, m), 2.49-2.54 ( 2H m with DVvVSO-d6 ), 2.82 ( 2H, dd, J =
7.4, & . , , .

3. 45. 4785 (14 m ﬁmﬁq;Wﬁ-lm 7_06(1H_dSaf=g

: .R c
He), 7944 (H 2#1l dd, 9 = 'é 8, 89 Hz), 8. gf‘lgfi’? ?MSO 18r1 3 - qumcp!onde
- HLH- NVR ( DVMSO- d6) oppm : Hydr chljor i de 1. ’ éLO 2.31 of
1H M, 2.41 ( 2H, dd, J= 7. .0 Hz), 2 g?a%‘_’ Z%?SSOHZ,
’71@-75}9‘%2}5?

2.82-3.14( 1H, m), 3.14 ( 2H br), 3. 46, 3.7 '4.62( 1H, ),
6.31 ( 1H, d, J= 2.2 Hz), 647(1H ddgz.bg—s5 )7 01-7. 10 3H,
nm, 7.8b (HHH d¢, Ti= &7, {48*9%—_—:‘2 ., 8.BAMR( Msolaa m918@1:é9 1Hy dic)chlor%éﬁ -H
-F-CH3 -H - HLH NVR ( DVSO- d6) mdydrochlmlnole4a1lo@la -ril)707962. 14 H, n}/ 2.10 (
3H s ), 2.13-2.21 ( 1H, m 3- 2. 48(2+@ R R85-A%) (BH20)/B738.880 ( 1H, m),

2.87 ( 2H, dd J = 7.1, 8 0 Hz), 3.11 ( @2Hm).4R8¥4.46(3HA0,BNTPS( 1H, m),

4.56-4. 66 1H, A 6.37 ( 1H, dd, J = zﬂﬁm §11t WZW m)e?O@z?Bé 1H, dd, J =
2.4, 1 0 (4H M. 9.22 32( r) 10. 19

1H, s)° X %6 Z&g* No. Rl (1 ZWPFO@P@

"H -H CH31H NI\/R (DI\/SO d6) op 598 53 Hycizreg 2.14-2. 21(
1H, n'), 0 2.14 ( 3H, d, J =1.6 Hz , %7&1 H(m 0_4’@5 «}IM E’] D|VBO- d6
2.63-2.69 ( 2H, m), 285(1H dd J—7722,H HZ7 A3, 17(2H "m),

3.28 ( 3H s), 3.59 ( 1H dd,J= 6.9, 1L oﬁHi24Hz%75§’766@F!rﬁ AH, m),
6.33-6.39 -("1H m), 6.51 (1H, dd, J = (84,4d,J684 5KA}), 867 @H-J6 97 ( 2H, m),
7.15( 1H, d, J = 8.1Hz), 7.38(1HAJ=S. 1 Hz @240(34@ mam 962 0,," 1H NMWR

( DVBO- d6APPM : 1 58 2Hydroch| oride L. by 71 2.15-2.25( 1H, m),
2.82- 2282 1H, - -3 16 'grb*MB Gr‘rzﬂé% Hydrghioride 60
(1H, m, 4. 65474( 1H ﬁ‘@‘@d ,362 69 ( 1H, m,

603 (L dd. 3 =2.9 03tk 7257 :%? Q2,dJ—87
M0

Hz), 7.53 ( 1H, d, J =2.2 Hz ), 7.88 ( zdio 04 (1H, br),

9.13 ( 1H, br), 11.86 ( 1H, s) -207- & 4OR1 R2 R3 R4 R5
R6NVRSalt 921 -H-H -F -d -H 1I—I—NI\/R(D€/3%L E()) m: 1 18 '1. 35Hydr ochl ori de
2H," ™, 1.66-1.90 (3H, m, I1.95-2.12 (1H, ) 288d4b(/H M, 3. 83 (2H,

d, J =3.2, 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). 1H NVR (DVSO d6) 6ppm : 1.08-1.29Hydrochl ori de:
(2H, m, 1.45-1.70 (3H m, 1.79-2.14 (2H, m, 2.85-3.40 (84 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
(2H, M. I HNWR (DVBO d6) 6ppm : 1.57-1.752Hydrochloride (1H, m, 2.19-2.35
(1H, m, 2.37 (3H, s), 2.83-2.96 (1H, n), 3.00-3.19 (2H, n), 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 =
Hz), 7.55-7.66 (2H, m), 7.77 (1H, dd, J = 8.9, 5.3 Hz), 8.17 (1H J = 2.
Hz), 8.24 (1H, d, J = 5.3 Hz), 9.62 (2H, br). |IH NVR (DVSO d6) Qopm :

1. 76-1. 93Hydrochl ori de

2.4
7



( 6H m, 2.07-2.09 ( 1H m), 2.94 ( 1H, br ), 3.10 ( 1H br ), 3.13 ( 2H
S), 3.34- 3.71 ( 6H, m with H20 ), 4.36-4.42 ( 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).
922 -H-H-F -Cl-H 923 --H -d -CH3-268¢ \o 924 -H-H -F -Cl-H

-208- Table 132 R4 Rl Ex, .I%JQQRZ R3 R4 R5 925-H -H -F -H -H 926 -H -H
- -C -H927 -H-H-d - é’gge "H-d -H929 -H-H-d -H930 -H -H

-F -Cl -H 931
R4
R3 R5
R6
R2 N~
O
N
H
ExNo. R1 R2 R3 R4 R5 R6 m.p.(°C) Salt
95 H -H - -H -H N 19551985 2Hydrochloride
|
NF
o -H -H o < H N 102-105 Hydrochloride

and

27 -H H -G Ci 119122 2Hydrochloride

I
I
0
2/ \/>
A

w8 H -H - < H Gl 123124 2Hydrochloride
|
N
9 -H H € C H /Nl cl 191193 Hydrochloride
N CH,

150-156 2Hydrochloride

[{o]
W
(o]
1
X
[]
=T
1
n
[}
X
W, /E
=

934 -H F -F -H -H 153-155 Fumarate

932 H L€ -H C -H 174.7-176.7  2Hydrochloride

933 H -H H H H 2272285  2Hydrochloride

Z N
n

934 -H -H H -H -H 2415-243.5  2Hydrochloride

Z N
P




-H-F-F-H-H932 -H-O -H-C -H933 -H-H-H-H-H934 -H-H-H-H-H
Rémp. (C) Salt 195.5-198.5 2Hydrochl oride 174.7-176.7 2Hydrochl ori de
227-228.5 2Hydrochl oride 241.5-243.5 2Hydrochl ori de -209- Tabl e
133 Rl Ex. No.R1 R2 R3 R4 935-H-H-F -H936 -H-C -C -H937 -H-F -F
-H 938 -H -H -0 -CH3 939 ~209-

Table 133

R4

Py
-
IZQ"

ExNo. R1 RZ R3 R4 Rb R6 mp.(C) Salt

35 H H F H A QS ' 133-135 Fumarate
936 -H -ClI C H H {_ s 134-136 Fumarate
937 H F -F H -H {— s ‘ 138-141 Fumarate
938 H -H G -CHy -H A 110.3-111.9 Fumerete
939 H € H O H 17921811 Fumarate

| N
(€3]

840 H -H -+ L4 H 20352068  Hydrochloride

141-144 Fumarate

941 -H -H H -H -H

042 H -H H H -H 135-161 Fumarate

i\ ;U’ U’; /zo CD; /zo
I —
w

@)
e

156-156 Hydrochloride

943 -H H -H H -H

o /io




-H-d -H-O 940 -H-H-F-d 941 -H-H-H-H942 -H-H-H-H 943 -H -H -H
-H RS Remp. (O Salt -H133-135Funmarate 134-136Funarate 138-141Fumarate

110. 3-111. 9Funarat e 179. 2-181. 1Funarat e 203. 5- 206Hydr ochl.ori de -210-

Tabl e 134 R -2 11 - Table 43%-Ex. No. RIR6NVRSalt 1H NWR

(DVMSO-d6) Qppm @ 1.6-1.8 ( ;‘:Hb n.)l?’n%Z 25-2.4 2Hydrochloride ( 1H, m),
2.85-3.0 ( 1H, m, 3.0-3.2 %?4 3.25- 4.45 ( 2H, m), 4.9-5.0 ( 1H, m

), 7.45 ( 1H, dd,J:18 85Hz ), 7.58 ( 1H dd, J = 2.3, 8.8H ), 7.72 (
1H dd, J =5.3 88H ), 7.98 ( 1H d, J 8.5Hz ), 8.08 ( 1H, s), 8.16 (
1H,d,J_16Hz)822(1H%| —28Hz),8.25(1HdJ:5.0Hz),
9.45( 1H, br ), 9.58( 1HR NVR (DVBO4)5ppm: 1.6-1.8 ( 1H, m,
2.25-2.4 2Hydrochl oride (1H ;1%-3.25( 3H m), 3.6-3.8 ( 1H, m),
4.97 (1H tt, 3 =7.7, BT )N 7.32 ( 1H, dd, J = 1.7, 8.6H ), 7.65-7.8
(2H m), 816 ( 1H s), 8 RBA( 3H m), 9.17 ( 1H d, J = 0. 7Hz ),
9.3-9.8 ( 2H, rr). "H- NMR (DVBO-W&foppm : 1.55-1.75 ( 1H, m), 2.25-
2Hydrochloride 2.4 ( 1H m), 2. H5. 3 ( 1H, br), 2.85-3.0 ( 1H m,
3.05-3.25 ( 2H, M, 3.65-3.8 ( 1H, m), 4.95 ((1H tt, J = 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 axNo7 RL RAIHR3JR4JRS R68Hz), 8.09( m(®), 8.18M 1H d, J =2.8Hz),

8. 23 THl OH=+b. JtZ)H & 33 ( :H, sd, J= 8.16MED, 9Hsdochiodde br), 9.62 ( 1H,

br). 1H NVR (DVBO d6) 5ppm : 75 ( 1H, m, 2.2- 2Hydrochloride 2.35 (
1H m, 2.8-3.0 ( 1H m, 30" ( 2H, m, 3.55-3.75 ( 1H, m), 4.35-5.5
( 2H m), H d, J =12,

2 ), 7.28 ( 1H, dd, J = 1.8, 8.5Hz ),

0
4

7. 1H, d, 21
7.55 (fl%ﬂ o 5.4z, 7.7:7.8 ( 1H15581648. Oiycfochiblided, J = 5.4Hz ),
8 0-8 2H, m, 8.i0( 1H,@/\?2.2H2 ), 9.32 ( 1H, br ), 9.47 ( 1H, br
Cl
946 -H -H -F -H -H Cl 161-167.5  Hydrochloride
| \
S




1H NVR (DMSO-d6) 5ppm : 1.55-1.8 ( 1H, m), 2.2-2Hydrochloride 2.35 ( 1H,
m, 2.8-3.0 ( 1H, m), 3.0-3.2 ( 2H, n), 3.6- 3.75 ( 1H m), 4.3-5.0 ( 2H,
m), 7.1-7.25 ( 1H, n), 7.27( 1H dd, J = 2.0, 8.5Hz), 7.51 ( 1H d, J=
5.5Hz ), 7.76 ( 1H d, J = 1.1Hz ), 7.87 ( 1H d, J = 1.9Hz), 7.91 (1H d,
J=54H ), 8.08( 1H d, J = 2.2Hz3M178.20 ( 1H, d, J = 8.5Hz ), 9.27 (
1H, br ), 9.43 ( 1H br). 1H NVR ¢EMVROMH) Oppm: 1.6-1.75 ( 1H, ),
2.2-2Hydrochloride 2.35 ( 1H, m, 2.85-3.0 ( 1H, n) 3.0-3.2 ( 2H m
3.6-3.75 ( 1H, m, 4.32 ( 1H, br ), 485( 1H, if, J =7.7, 7.7Hz ), 7.19(
1H ddd, J = 2.4, 2.4, 12.0Hz ), 7.37 ( 1Hgdd, J:19 8.5Hz ), 7.8-7.85
(1H m, 7.92 ( 1H d, J 85Hz) B\QZ/(RlH s), 8.05-8.15 ( 2H, m,
9.21 (1H br ), 9.33 (11:12J21.). -2 152- Table 136 R4 R3 R2 R5 N.R6 Ex.
No. RL R2 R3 R4 R5 R6 mp. (O Salt 953@ H-C -C -H 96-98
2Hydrochloride 954 -H-H -d -C -H 126N129 2Hydroch| oride 955 -H -H -C
-d -H 139-143 2Hydrochl oride 956 -H - HHO -d -H 117-120
Ex. No. R1 R6 NMR Salt
847 cl P "H-NMR (DMSO-dg)Bppm : 1.6-1.8 (1H, m ), 2.25-2.4 2Hydrochioride
: ! (1H,m),2.85-3.0(1H, m),3.0-3.2 (2H, m), 3.25-
@\ ~-N 4.45(2H, m), 49-5.0(1H,m), 7.45 (1H, dd, J = 1.8,
S . 85Hz),7.58(1H, dd, J =2.3, 8.8Hz), 7.72 ( 1H, dd, J

=53,8.8Hz),7.98(1H,d, J=8.5Hz),8.08 (1H, s),
8.16 (1H,d,J=1.6Hz) 822 (1H,d,J=28Hz), 8.25
$ 1H,d, J=5.0Hz ), 9.45 (1H, br ), 9.58 ( 1H, br).
048 z H-NMR (DMSO-dg)oppm : 1.6-1.8 (1H, m ), 2.25-2.4 2Hydrochloride
/@ (1H, m),2.85-3.25(3H, m), 3.6-3.8 (1H,m ), 4.97
N (MH 1, J=7.7,7.7Hz),7.32 (1H, dd, J= 1.7, 8.6Hz),
. . 7.65-78(2H,m),8.16(1H,s),83-8.4(3H,m),8.17
s 1H,d,J=0.7Hz ), 9.398 (2H, m).
y H-NMR (DMSO-dg)0ppm : 1.65-1.75 ( 1H, m ), 2.25- 2Hydrochloride
Q 24 (1H,m),2.7-563 (1H, br),2.85-3.0 (1H, m),
N 3.05-325(2H, m), 3.65-3.8 (1H,m ), 495 (1H,tt J=
7.7,77Hz), 745 (1H, dd, J=1.9, 8.8Hz ), 7.55-7.6
(1H,m), 7.74 (1H, dd, J=5.3,8.8Hz ), 7.81 (1H, d, J
=1.8Hz),8.09(1H,s),819(1H,d, J=2.8Hz), 823
(1H,d,d=562Hz),8.33(1H,d, J=86Hz), 944 (1,
br), 962 (1H, br).
N "H-NMR (DMSO-dg)0ppm : 1.55-1.75 (1H, m ), 2.2-  2Hydrochiloride
- | 2.35(1H,m),2.8-3.0 (1H, m), 3.0-3.25 (2H, m),
XF 355-3.75(1H,m),4.356-5.5(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) 947 (1H, br).
N 'H-NMR (DMSO-dg)3ppm : 1.55-1.8 (1H, m ), 2.2 2Hydrochloride
| 2.35(1H,m),2.8-3.0( 1H,m), 3.0-32 (2H, m), 3.6-
= 3.75(1H,m), 4.3-56.0 (2H, m), 7.1-7.25 (1H, m),
7.27(1H,dd, J=2.0,8.5Hz), 7.51 (1H,d, J =
5.5Hz),7.76 (1H,d, J=1.1Hz),7.87 (1H,d,J =
1.9Hz),7.91(1H,d,J=54Hz),8.08 (1H,d,J=
22Hz),8.20(1H,d,J=8.5Hz),9.27 (1H, br), 9.43
1H, br).
952 I _N gH—NI\/IR (DMSO-dg)0ppm : 1.6-1.75(1H, m),22-  2Hydrochloride
| 235(1H,m) 2.85-3.0 (1H, m), 3.0-3.2 (2H, m),
X-F 3.6-3.75(1H, m),4.32 (1H, br), 4.85 (1H, 1, J=7.7,
7.7Hz), 719 (1H, ddd, J =24, 24, 12.0Hz ), 7.37
(1H,dd,J=1.9,8.5Hz),7.8-7.85 (1H,m), 7.92 ( 1H,
d,J=85Hz),8.02(1H,s), 8.05-8.15 (2H, m), 9.21
(1H, br), 8.33 (1H, br).

949

950

851

\

4

O




2Hydr ochl ori de I *N1' 957 -H-H -C -HyCd 155-159
Hydrochloride 958 -H -H -F -Cl -H yG 101-103 Hydrochloride 959 -H -H -F
'-Cl -H A 157-160 Hydrochloride 960 -H-H -C -C -H 151-153 ’
2Hydrochl oride 961 -H-H -Cl -C -212~ :

Table 136

R4
R3 R5

R6
R2 N~
N
H

o

Ex.No. Rt R2 R3 R4 R56 RB m.p.(°C) Salt
953 -H -H € -0 -H N 96-98 2Hydrochloride

954 -H -H €I -Cl -H Z 126-129  2Hydrochloride
955 -H -H -CI -CI -H 138143  2Hydrochloride
g56 -H -H € CI -H N 4} 117-120  2Hydr Qch loride
957 H H < < H N. _Cl 1554159 Hydrochloride
958 H -H -F. Cl -H Cl 101-103 Hydrochloride
g59 -H -H -F CI -H N_ _ClI 157-160 Hy@rochlon’de

960 H -H € CI -H 161-1563  2Hydrochloride

961 -H -H -C CI H F 96-98 Hydrochloride

I\

962 H -H F -ClI H 119-123  2Hydrochloride

%3 H -H -C < H 120124 2Hydrochloride




-H 96-98 Hydrochloride 962 -H-H-F -C -H 119-123 2Hydrochl oride 963 -H
-H 120-124 2Hydrochl ori de

-H-d

R2 R3 R4 R5 R6 NVR Salt 964 -H -C
(CDC13) 6ppm  1.99-2.18 (2H, m,

-C

-2 13 - Table 137 R4 Ex. No. R1

-F -H -H - (CH2) 20CH( C6H5) 2 1H NMR

3.13-3.34 (2H, n), 3.38-3.3.47 (7H,

-213-

Table 137

R3

R2

R4

Ex. No.

R1

R3

R4

R5

R6

NMR Salt

o064

«©
[0)]
1

966

967

968

969

970
971

-H

H
H

-Cl

-Cl

-Cl

-Cl
-Cl

F

F
F

-H

-H
-H

-H

-H
-H

-(CH);OCH(CeHs)2

LHLOLHs

{CH,):OH

-CHC(CH5),OH

-(CH2)20CH;

-CH,COH

-CH,CONH;
-CH,CONHCH3

TH-NMR (CDCls)5ppm; 1.99-2.18 (2H, m), —
3.13-3.34 (2H, m), 3.38-3.3.47 (TH, m),
423-4.35 (1H, m), 5.25 (1H, 5), 6.71-6.78
(1H, m), 6.92-7.00 (2H, m), 7.18-7.33
10H, m)
H-NMR (DMSO-de)Bppm ; 1.15 (3H, t, J = Hydrochloride
7.1 Hz), 2.05-2.36 (2H, m), 3.04-3.22 (1H,
m), 3.22-3.72 (4H, m), 3.71-4.50 (3H, m),
5.34 (1H, brs), 7.52-7.69 (2H, m), 7.87-
7.98 (1H, m), 9.10-9.70 (2H, m).
"H-NMR (CDCly)5ppm; 1.25 (1H, s), 1.80- -
1.94 (1H, m), 2.04-2.19 (1H, m), 2.97-3.74
(SH, m), 4.054.14 (1H, m), 6.76 (1H, ddd,
J=8.9, 3.6,2.9 Hz), 6.92 (1H, dd, J =6.2,
29 Hz), 7.03(1H, dd, J=8.9,8.8 Hz)
'H-NMR (DMSO-de)dppm ; 1.01 (3H, 8), Oxalate
1.04 (3H, s), 1.88-2.15 (2H, m), 3.03-3.22
(4H, m), 3.22-3.45 (2H, m), 3.45-3.55 (5H,
m;including 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). '
1H-NMR (DMSO-dg) Sppm ; 1.82-2.00 Hydrochloride
(1H, m), 2.06-2.20 (1H, m), 2.90-3.19 (2H,
m), 3.24 (3H, s), 3.26-3.50 (6H, m), 4.44
(1H, quint, J = 8.2 Hz), 6.89 (1H, {d, J =
3.3,9.1 Hz), 7.07 (1H, dd, = 3.3, 9.1 Hz),
7.25(1H, t, J = 9.1 Hz), 9.34 (1H, br), 9.52
S‘IH, br). '
H-NMR (DMSO-dg)dppm ; 2.05-2.34 (2H, Hydrochloride
m), 2.80-4.40 (5H, m), 5.22(1H, brs), 7.51-
7.71(2H, m), 7.89 (1H, dd, J=1.8,5.3
Hz), 7.15-7.65 (2H, br), 9.85-11.65 (2H,
br).

"H-NMR (DMSO-de)Bppm ; 2.09-2.31 (2H, Hydrochloride
m), 2.63 (3H, d, J = 4.6Hz), 3.05-3.25 (1H,

m), 3.25-3.54 (3H, m), 3.54-3.79 (1H,m),

5.27 (1H, brs), 7.50-7.70 (2H, m), 7.80-

7.97 (1H, m), 8.92 (1H, brs), 9.36-9.85

* (2H,m), 9.80-11.10 (1H, b).




4.23-4.35 (1H, n), 5.25 (1H, s), 6.71-6.78 (1H ), 6.92-7.00 (2H

m, 7.18-7.33 (10H, m 965 -H-d -F -CH2CO2C2H5 | H- NWR
(DVMSO-d6) Qppm ; 1.15 (3H, t, J = Hydrochloride 7.1 Hz), 2.05-2.36
(2H, m, 3.04-3.22 (1H, m, 3122-3.72 (4H, m, 3.71-4.50 (3H, m,

5.34 (1H, brs), 7.52-7.69 (2H M), 07,8715

R4
R3 R5
R6
R2 l:l/
R1 i
N
ExNo. R1 R2Z R3 R4 R5 R6 NMR Salt

972 -H €I -F -H -H -CH;CON(CHs), "H-NMR (DMSO-dg)Sppm ; 2.07-2.40 (2H, Hydrochloride
m), 2.89 (3H, s), 2.90 (3H, s), 3.02-3.24
(1H, m), 3.24-3.83 (4H, m), 5.63 (1H, brs),
7.53-7.69 (2H, m), 7.83-7.93 (1H, m), 2.32-
' 9.75 (2H, m), 9.82-10.50 ('1H, m).
973 -H € -F H -H -CHLCH=CH; TH-NMR (DMSO-de)ppm ; 1.76-1.95 (1H,  Hydrochloride
m), 2.10-2.25 (1H, m), 2.85-3.02 (1H, m),
3.02-3.19 (1H, m), 3.25-3.50 (2H, m), 3.89
(2H, brs), 4.59 (1H, quint, J = 7.8 Hz),
5.05-5.20 (2H, m), 5.76-5.94 (1H, m), 6.69-
6.82 (1H, m), 6.88-6.97 (1H, m), 7.23 (1H,
t, J = 9.2 Hz), 8.90-9.95 (2H, br).
974 H € F -H -H +CHy)OH -~ "H-NMR (DMSO-dg)Sppm ; 1.49-2.79 (2H, Hydrochloride
m), 1.81-2.04 (2H, m), 2.05-2.20 (1H, m), '
2.82-3.20 (2H, m), 3,20-3.50 (6H, m), 4.33-
- 4,52 (1H, m), 6.84-7.04(1H, m), 7.04-7.21
(1H, m), 7.22-7.35 (1H, m), 9.15-9.75 (2H,
: m).
975 -H -G -F -H -H ~ACH),C(CHs)OH
976 H €I F -H -H +CHy)sOCH; "H-NMR (DMSO-de)dppm ; 1.55-1.72 (2H, Oxalate
: m), 1.80-1.99 (1H, m), 2.04-2.20 (1H, m),
2.93 (1H, dd, J = 9.4, 11.6 Hz), 3.05-3.50
(10H, m), 4.40 (1H, quint, J =7.9 Hz),
5.25-8.20 (BH, m; including 6.80-6.90 (1H,
m), 7.00-7.10 (1H, m),and 7.26 (1H, t, J =
9.1Hz).




7.98 (1FL n), 9.10-9.70 (2H, n). 966 -H -G -F -H -H - (CH2) 20H 1H NVR
(CDC13) oppm 1.25 (1H, s), 1.80- 1.94 (1H, n), 2.04-2.19 (1H, m,
2.97-3. 74 (9H, m, 4. 05414 (1H, m), 6.76 (1H, ddd, J =8.9,
3.6, 2.9 Hz), 6.92 (1H, dd,J = 2.9 Hz), 7.03 (1H, dd, J = 8.9,
8.8 Hz) 967 -H-O -F -H -H - CHzc(&lé)on
Table 139
R4
R3 R5
R6&
R2 l:l/
")
N
H
ExNo. R1 RZ R3 R4 R6 R6 _ NVR Sait
977 H < F H H TH-NVIR (CDCls)oppm; 1.58-1.71 (1H, m), -
N 2.03:2.18 (2H, m), 2.79 (1H, dd, J = 11.2, 43
_A Hz), 2.91 (1H, ddd, J = 112, 8.2, 6.2 Hz),
o 3.03-3.15 (2H, m), 4.25-4.35 (1H, m), 6.88-

8.92 (1H, m), 8.97-7.15 (3H, m), 7.25 (1H, dd,
J=87,8.7 Hz), 7.49 (1H, ddd, J =87, 4.2,

2.6 Hz), 7.66 (1H, dd, J = 6.5, 2.6 Hz)

"H-NMR (CDCla)Sppm; 1.59 (1H, ), 166181 —

978 -H ¢l F -H -H 0
: /@:) (1H, m), 2.00-2.16 (1H, m), 2.83-2.93 (3H, m),
342 (1H, dd, J = 11.5,6.6 Hz), 322 (1H, t, J =

8.7 Hz), 4.20-4.31 (1H, m), 4.62 (1H, t, J =8.7
Hz), 8.44 (1H, ddd, J = 9.1, 3.6, 3.0 Hz), 6.62
(1H, dd, J =6.2, 3.0 Hz), 6.75-6.85 (2H, m),
6.86-6.94 (2H, m) ,

979 H LI -F -H -H

esp H € -F -H -H "H-NMR (CDCly)Sppm; 1.64-1.84 (2H, m), Oxalate
O 2.07-2.19 (1H, m), 2.87-3.02 (3H, m), 3.21
(1H, dd, J = 1.5, 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 =65, 2.8 Hz), 7.07
(1H, dd, J=8.9, 8.7 Hz), 7.30-7.34 (1H, m),
7.39745 (2H, m), 749761 (4H, m)
981 -H C F -H -H cl "H-NMR (CDCl)Sppm; 1.66-1.82 (1H, m), —~
O 1.98-2.12 (1H, m), 2.83-3.20 (5H, m), 3.40-
0 3.52 (4H, m), 4.02-4.15 (1H, m), 5.23 (1H, s),
6.67 (1H, ddd, J = 89, 36, 3.0 Hz), 6.89 (1H,
dd, J=6.2, 3.0 Hz), 6.96 (1H, dd, J=8.9, 8.8
Hz), 7.16-7.21 (4H, m) , 7.25-7.32 (4H, m)

982 H < F H H . _F "H-NMR (CDCl)Sppm; 1.67-1.82 (1H, m), —
. O 1.98-213 (1H, m), 2.83-3.20 (4H, m), 3.24
A0 (1H, br), 3.40-3.52 (4H, m), 4.034.15 (1H, m),
526 (1H, s), 6.67 (1H, ddd, J=.0, 36, 3.0
Hz), 6.89 (1H, dd, J =62, 3.0 Hz), 6.91-7.05
(5H.m), 7.20-7.29 (4H, m)




1H NMR ( DVSO- d6) Cppm ;

4
(2H, m, 3.03-3.22 m, 3
mincluding 1H quint at 4.30), 7.01-7.10 (1H, m, 7.23 (1H, t, J =
9.1 Hz), 7.25-7.32 H-H
1H NMR (DVBO- d5) oppm; 1.82-2.00 Hydrochl oride

3H, s), 1.88-2.15

1.01 (3H, s), Oxalate 1.04 (
. 45-3.55 (5H,

(4H, n), 3.22-3.45 (2H,

(1H, n).-296% -H -d -F - - (CH2) 20C1- 13

Table 140

R4
R3 - R5

R2

2z

Ex. No.

R1

R3

R4 R5 R6 ‘ NMR Salt

983

984

985

-H

-Cl

Cl

H H 0 "H-NMR (CDCl)8ppm; 1.68-1.82 (2H, m), Oxalate
/Q/ \© 2.03-2.17 (1H, m), 2.83-2.95 (3H, m), 3.16
(1H, dd, J =116, 6.7 Hz), 4.254.35 (1H, m)
6.58 (1H, ddd, J =9.0, 3.9, 2.9 Hz), 6.78 (1H,
dd, J=6.3, 2.9 Hz), 6.94-7.06 (7H, m), 7.09-
716 (1K, m), 7.327.40 (2H, m)
H H 0 'H-NMR (CDCly)5ppm; 1.67-1.90 (2H, m), -
/@(’ \©\ 2.04-2.18 (1H, m), 2.80-3.01 (3H, m), 3.05-
o1 330 (1H, m), 4.20-4.44 (1H, m), 6.56-6.69
(1H, m), 6.78-6.82 (1H, m), 6.84-7.00 (7H,
m), 7.27-7.34 (2H, m)
H H-NMR (CDCl)5ppm; 1.66-1.80 (2H, m), —
/©/ \©\ 2.02-2.17 (1H, m), 2.80-2.95 (3H, m), 3.03-
3.26 (1H, ), 4.24-4.37 (1H, m), 6.54-6.62

(1H, m), 674—681 (1H, m), 6.83-7.10 (8H, m)




(1

3.
3.
Hz
| H-

H
26
3
)

2.06-2.20 (1H m,
0 (6H m,

7.07 (1H, dd, J =

4 (1H, br),
DMVSO- d6) oppm ;

n,
-3.5
. 9.1 H),
9.3
NVR (

4. 44
9.5

2

2.05-2.34 (2

2.90-3.19 (2H, m, 3.24 (3H, s),

(1H quint, J
3 9.1 Hz) 7.25(1H,
Elpr) 969 -H -d -F -H
Hydr ochl ori de

= 8.2 Hz), 6.89

Table 141

R4
R3

R2

R5

R6
N

N
H

(1H " td, J
t, J =091

-H - CH2CO2H

EX. No.

R1

R3

. R4

NMR

Salt

986

087

988

989

990

Cl

-Cl

-Cl

i

"H-NMR (CDCly)5ppm; 1.70-1.84 (2H,

m), 2.06-2.20 (1H, m), 2.86-2.98 (3H,

m), 3.18-3.26 (1H, m), 4.33-4.45 (1H,

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), 7.43-7.55 (4H, m)

"H-NMR (CDCl;)5ppm; 1.68 (1H, s),
1.69-1.83 (1H, m), 2.04-2.20 (1H, m),
2.75-2.97 (3H, m), 3.22 (1H, dd, J =
11.5, 6.8 Hz), 4.34-4.45 (1H, m), 6.84
(1H, ddd, J = 8.8, 4.1, 2.7 Hz), 6.85-
8.92 (2H, m), 7.03 (1H, dd, J=6.5, 2.7
Hz), 7.10 (1H, dd, J = 8.8, 8.7 Hz),
7.34-7.41 (2H, m), 7.43-7.52 (4H, m)

"H-NMR (CDCl)5ppm; 1.85-2.1 ( 1H,
m), 2.152.35 ( 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=2.7,
8.3Hz), 7.05-7.2 (2H, m ), 7.55 ( 1H,
d,J=2.0Hz),8.06 (1H,d, J = 8.8Hz),
897 1H,5),9.86 (2H, br).

"H-NMR (DMSO-de)Bppm ; 1.6-1.8
(1H,m), 2.15-2.3 ( 1H, m), 2.85-3.0
(1H,m), 3.05-3.25 (2H, m), 3.55-3.7
(1H,m),4.03 (3H,s), 4.76 (1H, t, J
=7.2,7.2Hz ), 528 (1H, br), 6.86.9
(1H, br), 6.8-6.9 (1H,m), 7.08 ( 1H,
dd, J=2.9,84Hz), 7.32 ( 1H, dd, J =
9.0,9.0Hz), 7.44 (1H, s ), 7.71 (1H, d,
J=86Hz),801(1H,s),9.35 (1H,
br), 9.52 ( 1H, br).

2Trifluoroacetate

2Trifluoroacetate

2Hydrochloride




nm, 2.80-4.40 (5H, m, 5.22(1H, brs), 7.51- 7.71 (2H, ™, 7.89 (1H,
dd, J = 1.8, 5.3 Hz), 7.15-7.65 (2H, br), 9.85-11.65 (2H,

br). 970 -H-d -F -H -H - CH200NH2 971 -H -d -F -H -H - CH2CONHCH3

1H NVR (DVMBO- d6) 6ppm ; 2.09-2. 31 (2H1#lydrochl ori de

Table 142
R4
R3 R5
RG
R2 r:l/
: N
H
ExNo. R1 R2 R3 R4 R5 R6 ’ NMR Salt
991 -H < £ H H CH, 'H-NMR (DMSO-dejoppm ; 1.5-1.75 (1H,  Hydrochloride

N m), 2.1-2.3 (1H, m), 2.75-2.95 (1H, m),

/@’\//N 2.95-3.25 (2H,m ), 3.45-365 ( 1H,m),
3.654.35(4H, m), 472 1H, t, J= 7.2,
7.2Hz ), .59 ( 1H, ddd, J = 3.5, 3.5,
9.1Hz), 6.79 ( 1H, dd, J = 3.0, 8.3Hz ),
71725 (2H, m), 7.67 (1H, d, J =
1.5Hz), 7.75 ( 1H.d, J = 8.8Hz ), 8.08
(1H, d, J =04Hz ), 9.31 (1H, br), 9.42
(1H, br).

92 -H © F -H -H N
L
N

993 ' -H €I F -H -H

S 'H-NMR (CDCly)5ppm; 1.85-2.05 ( 1H, 2Trifluoroacetate
5_@ m),22-2.35(1H,m), 3.1-3.25 (1H, m),
3.25-3.4 (2H, m),355-3.7 (1H,m), 479
(1H,tt, J=6.8,6.8Hz),6.60 ( 1H, ddd, J
=3.4,3.4,9.0Hz),6.76 (1H, dd, J=3.0,
6.0Hz ), 6.95 ( 1H, dd, J = 8.8, 8.8Hz),
7.25-745(4H, m), 7.85(1H,dd, J=1.2,
7.6Hz),9.07 (1H, br), 9.24 ( 1H, br),

10.44 (1H, br).
995 -H CI F H -H S "H-NMR (CDCly)Bppm; 1.8-2.05 ( 4H, 2Triflucroacetate
M m),2.152.35(1H,m),3.0-32(1H,m),
3.25-345(2H, m), 3.5-3.7(1H,m ), 4.64
CH, (1H,tt, J=6.8,6.8Hz),6.46 ( 1H,ddd, J

=34, 3.4, 9.1Hz),660 ( 1H, dd, J = 3.0,
6.1Hz), 6.96 ( 1H, dd, J=8.8, 8.8Hz ),
7.05-7.15 (2H, m ), 8.85-9.65 (2H, m),
10.42 (1H, br).




54-3.79 (1H, m), 5.27 (1H, bra), 7.50-7.70 (2H, m, 7.80- 7.97 (1H, m,
92 (1H, bra), 9.36-9.85 (2H, m9.80-11.10 (1H, br). -214- Table 138 R4
Ex. No. RL R2 R3 R4 R5 R6 NWR Salt_%g@_—H -Cl -F -H -H -CH2CON(CH3) 2 1H NWR
(DVMSO- d6) OQppm ; 2.07-2.40 (2H, Hydr | ori de m, 2.89 (3H, s), 2.90
(3H, s), 3.02-3.24 (1H, Mrab3e24438.83 (4H, m, 5.63 (1H, brs),

7.53-7.69 (2H, m, 7.83-7.93 (1H, m, 9.32-

m, 2.63 (3H, d, J = 4.6Hz), 3.05-3.25 (1H, in), 3.25-3.54 (3H, m),
3.
8.

R4
R3 R5
R6
R2 1:1/
ExNo. R1 R2° R3 R4 R5 R6 NMR Salt

996 H < F H H
s
97 -H -CI F -H -H 'H-NMR (CDCl)8ppm; 2.05-2.2 ( 1H, m), 2Triflucroacetate
ﬂCHS 22235 (1H,m), 244 (3H, d, J=1.0Hz ),
s 3.15-3.45 (3H, m ), 3.53.7 (1H, m ), 4.59
(1H, t, J=66,6.6Hz ), 6.556.65 (2H,
m ), 6.69 (1H, ddd, J= 3.4, 9.0Hz ), 6.84
(1H, dd, J=3.0, 6.1Hz), 7.00 (1H, dd, J =
8.7,8.7Hz), 9.14 (2H, br), 952 ( 1H, br).
998 H C F H H s "H-NMR (DMSO-ds)5ppm ; 1.6-1.75 ( 1H, Fumarate
/[!/\/)—CH3 m),2.062.2 (1H, m), 2.39 (3H, d, J =
0.7Hz), 2.86 ( 1H, dd, J = 7.4, 11.5Hz),
2.95-3.15 (2H,m), 3.50 (1H, dd, J=7.0,
11.5Hz ), 3.65-6.1 (4H, m), 646 (2H, 8 ),
650 (1H,s),6.7-6.85(1H, m), 6.9-7.0
(2H,m), 7.27 (1H, dd, J=9.1, 9.1Hz ).
999 -H I F -H -H H C"O 2Triflucroacetate




9.75 (2H, n), 9.82-10.50 (1H, n). 973 -H-C -F -H -H - CH2CH=CH2 1H NMVR

(Dtvl SO d6) OQppm ; 1.76-1.95 (1H, Hydrochl oride m, 2.10-2.25 (1H,

m, 2.85-3.02 (1H, m), 3.02-3,19 (1H, n), 3.25-3.50 (2H, m), 3.89

(2H, brs), 4.59 (1H, quint, J = 7.8°%8Y7 5.05-5.20 (2H, ),

5.76-5.94 (1H, n), 6.69- 6824 Ik M), 6.88-6.97 (1H, n), 7.23 (1H,
R1._ _R6

N
Q
H

Ex.No. R1 R6 NMR Salt
1000 S "H-NMR (DMSO-dg)8ppm ; 1.7-1.85 (1H, m ), 2.15-2.3 (1H, Fumarate
)I/\/) m),2.9-3.2(3H,m), 363 (1H,dd, J=7.0, 11.5Hz ), 4.73 '
(1H, 1, J=73,7.3Hz),647(2H,s),6.82(1H,dd, J=14,
51Hz),6.95 (1H, dd, J=24,9.0Hz), 7.26 (1H, dd, J =14,
3.1Hz), 7.25-7.35 (2H, m ), 7.35-7.45 ( 1H,m ), 7.59 ( 1H, dd,
J=3.1,5.1Hz), 7.7-7.8 (3H, m), 10.3 (3H, br).
"H-NMR (DMSO-de)ppm ; 1.6-1.9 (1H, m),2.02.35(1H, Fumarate

1001 - S
(t@\ /[/) m), 2.65-5.55 (8H, m ), 6.48 (2H, s ), 668 ( 1H, dd, J = 14,
s
s
L

5.4Hz ), 6.92 (1H, dd, J =2.1,86Hz), 7.04 (1H, dd, J = 1.4,
3.0Hz), 7,35 ( 1H, d, J =5.5Hz ), 7.50 ( 1H, dd, J = 3.1,
5.4Hz ), 7.55-7.65 (2H, m ), 7.75 (1H, d, J = 8.6Hz ).
s "H-NMR (DMSO-ds)dppm ; 1.55-19 ( 1H, m), 2.0-2.25 (1H, Fumarate
/ll/\/) m), 2.3-5.45 (8H,m), 648 (2H, s ), 6.59 (1H, dd, J = 1.4,
5.4Hz ), 8.92 ( 1H, dd, J = 1.4, 3.0Hz ), .99 ( 1H, dd, J=2.2,
8.7Hz), 7.38 (1H, d, J =5.4Hz ), 7.45 ( 1H, dd, J = 3.1,
51Hz), 7.54 (1H, d, J =2.1Hz), 7.75 ( 1H, d, = 5.4Hz ), 7.91
(1H, d, J =8.6Hz ).

1002




t, J =9.2 Hz), 8.90-9.95 (2H, br). 974 -H-Cl -F -H -H -(CH2)30H 1H NWR
(DVSO d6) Oppm ; 1.49-2.79 (2H, Hydrochloride 975 -H-O -F -H 976 -H-d -F
-H-H - (CHZ)ZC(CHS)ZOH-H-(CHZ)SOCFls 1H NVR (DMBO- d6) Oppm ; 1.55-1.72
(2H, Oxal ate m), 1.80-1.99 (1H, éQ 4-2.20 (1H, m, 2.93 (1H, dd, J =
9.4, 11.6 Hz), 3.05-3.50 (10H, 0 (1H, quint, J = 7.9 Hz), 5.25-8.20
(6H, m including 6.80-6.T%®lé111:|45rr) 7.00-7.10 (1H m, and 7.26 (1H, t, J
= 9.1 Hz). -215- Table 139 R4 NVRSalt 1H NVR (CDCL13) 6ppm 1.58-1.71
(1H, n), 2.03-2.18 (2H, mM, 2.79 (1H, dd, J = 11.2, 4.3 Hz), 2.91 (1H, ddd,
J=11.2, 8.2, 6.2 Hz), 3.03-3.15 (2H, n), 4.25435 (1H, m, 6.88- 6.92 (1H,
n, 6.97-7.15 (3H, n), 7.2%4(1H, dd, J = 8.7, 8.7 Hz), 7.49 (1H ddd, J =
8.7, 4.2, 2.6 Hz), 7.66_(1H¥_dcks J = 6.5, 2.6 Hz) 1H NVR (CDC13) Oppm 1.59
(1H, s), . 1.66-1.81 (1H, 700-2.16 (1H m), 2.83-2.93 (3H m, 3.12 (1H
dd, J = 11.5, 6.6 Hz), 1H/LR5J = 8.7 Hz), 4.20431 (1H, m), 4.62 (1H,
t, J = 8.7 H), 6A4 (R dy 9.1, 3.6, 3.0 Hz), 6.62 (1H dd, J = 6.2,
3.0 Hz), 6.75-6.85 (2H, m & 6. 86 6.94 (2H, m 1H NWR (CDCl 3) oppm 1.64-1.84
(2H, m, Oxal ate 2.07-2.19 (1 , 2.87-3.02 (3H, m, 3.21 (1H dd, J =
11.5, 6.7 Hz), 4.34-4.44 (1H, 6.81 (1H, ddd, J = 8.9, 4.1, 2.8 Hz),
6.90-6.95 (2H, n), 7.00 (1H, ddiJ = 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 n) 1H NMR
(CDC13) oppmy 1.68-1.82 (1H m, 1. 98-2. 12 (1H m, 2.83-3.20 (5H, m, 3.40-
3. 52—4H—r~ 6—67—¢1H, ddd, J = 8.9, 3.6,
3.0 H %89 J = 8.9, 88Hz)
7.1

o (CHHCOMGH 1H-N|\/R(CDCI3)Oppm 1.67-1.82 (1H,
H@‘, 3.24 (1H, br), 3.40-3.52 (4H, m),
) 5ddd J =090, 3.6 3.0 H), 6.89
CA1%0.7° 29 (aH m -217-
pm 1.70-1.84 (2H, m, 2.06-2.20
H n), 4.33-4.45 (1H m, 6.78-6.85

(1H, n):}0087- ok (DH, - f“s_ﬁ*( e (M M. 7.04-7.16 (3H, n), 7.43-7.55
(4H, m 1H { |qﬂom 4 ,3 ), 1.69-1.83 (1H, m), 2.04-2.20

(1H, m 194 75. ﬁl( H ",Hs‘( = 11.5, 6.8 Hz), 434445 (1H,
m, 6.84%%2H, JT="8 gt 4 d 685 6.92 (2H, m), 7.03 (1H dd,
J=6.510%87 5 287Hz)734741(2,m)

_ Fa: 0 ThH d
7.43-7. 321;‘( 4H, :Hmrz Thi ”HUO'EOa %Z’;gi%m N(CzHs),

1016 H -Cl -H -H  ~«{CHy:S(CH,),CH; 331
1017 -H < -F -H H  ~(CHg)sSCHCeHs 379
1018 -H Gl -F H -H A(CHpsS(CH2)CoHs - 393

1019 -H O -F H -H ~(CHy)sS(CH).NH;
1020 -H € -F H -H ~(CHy)8CH;s

1021 H O F H -H -CH)S(CH,),0H 333
1022 H € F -H H CH.)S(CH:),COCHs 375
1023 H € -F H -H -(CHpsSCHCO,CH; 361
1024 H -l -F -H -H -(CH2)3scyCIO-Cng 357
1025 H O -F -H -H -(CHysScyclo-CsHy 371
1026 H Gl F H -H -CH)SCH)CeHs 407
1027 H € F -H H <«CHp)sS(CH),0CsHs 409




1H NWVR (CDC13) oppm 1.85-2.1 ( 1H, 2Trifluoroacetate m), 2.15-2.35 ( 1H, m
), 2.35-2.95 (1H, m, 3.214( 1H, br), 3.33 ( 2H, br), 3.59 ( 1H, br ),
'4.55-4.8 ( 1H m, 6.8- 6.95 ( 1H, 2%2 7.01 ( 1H, dd, J= 2.7, 6.3Hz ),
7.05-7.2 ( 2H m, 7.55 ( 1H, d, J ==2¢0Hz ), 8.06 ( 1H d, J = 8.8Hz ),
8.97( 1H, s), 9.86 ( 2H, brpghielHsdVR (DMSO d6) oppm ; 1.6-1. 82Hydrochl ori de
(1H, m, 2,15-2.3( 1H m), 2.85-3.0 ( 1H m, 3.05-3.25 ( 2H, m, 3.55-3.7
(1H m,4.03(3H,$),4.76(1H, tt g) = 7.2, 7.2Hz ), 5.28 ( 1H, br ), 6.8-6.9 (
1H, br ), 6.8-6.9 ( 1H, m, 4.08 ( 1H dd, J = 2.9, 6.4Hz ), 7.32 ( 1H, dd,
J =9.0, 9.0Hz ), 7.44 R S .71 ( 1H, d, J = 8.6Hz ), 8.01 (1H, s),
9.36( 1H, br ), 9.52( 1H, -218- Table 142 R4 992 -H -Cl -F -H
-H993 ' -H-C -F -H -H 994 <CL-RF -H-H995 -H-Cl -F -H-HCH3

-219- Table 143 R4 EX* No] RL'R2 R3 R4 R5 R6 996 -H -Cl -F -H -H

"
N
H

w

Ex. No. R1T R2 R3 R4 R5 R6 MS(M+1)
1028 H C -F -H -H 0
Lo
1020 H € F H H NH, 380
/\/\S©
1030 H L F -H -H CH, 379
' /\/\S/©/ :
1031 H CI F -H -H /@\ 399
1032 H L -F -H -H ~Cl
/\\/\S l &
1033 H € F H -H /©/O. CH,
/\/\S
1034 H -l -F -H -H H 422

1035 -H < F H H \/\/s
1038 -H © F H H
/\/\s’C\CHa

1037 -H - F H H
/\/\8’;:

395




997 -H -C

“F-H-H\ 998 -H -d
-220- Table 144 Rl \NZR6 NVRSal t

“F-H-H,S 999 -H -Cl
1-1- NMR ( DMBO- d6) Oppm ;

“F -H-HHCO
1.7-1.85 ( 1H,
7.0, 11.5Hz ),

m, 2.15-2.3 (1H, Fumarate m),( 3H, n), 3.63 ( 1H dd, J = ,
4.73 (1H, tt, J = 7.3, 7.3Hz ), 6 4363H, s), 6.82( 1H, dd, J = 1.4, 5.1Hz
), 6.95( 1H, dd, J = 2.4, 99@3 726(1H dd, J = 1.4, 3.1Hz ),
7.25-7.35 ( 2H, m), 7.35-7.% A 7.59 ( 1H, dd, J = 3.1, 5.1Hz), (
3H, m), 10.3 ( 3H, br 1I—I-NI\/R(DI\/BOd6)OpOm 1.6-1.9 ( 1H, m, 2.0-2.35 (
1H, Funarate m), 2.65-5.55 ( &4 n), 6.48 ( 2H, s), 6.68 ( 1H, dd, J = 1.4,
5.1Hz ), 6.92 ( 1H, dd, ks= 2 febHz ), 7.04 ( 1H, dd, J = 1.4, 3.0Hz
7.35 ("1H, d, J = 5.5Hz ), 7 1H, dd, J = 3.1, 5.1H ), 7.55-7.65 ( 2H,
m, 7.75 ( 1H d, .J = 8.6Hz H- NVBs¢ DVSO- d6) Cppm ;. 1.5519 ( 1H, m),
2.0-2.25 ( 1H, Fumarate mp; 2¥3-5W5 ( 8H, m6.48 ( 2H, s), 6.59 ( 1H dd,
J=1.4, 51H ), 6.92 ( 1H dd, F = 1.4, 3.0H ), 6.99 ( 1H dd, J = 2.2,
8.7Hz ), 7.38( 1H, d, J = 5.4 45 ( 1H, dd, J = 3.1, 5.1Hz ), 7.54 (
1H d, J =2 1H ), 7.75 ( 1H d JN 5.4Hz ), 7.91 (1H, d, J = 8.6Hz ).
- 221 - Table 145 R4 Ex. No. BRI R2 R3 R4 R5 R6 MS(M 1-1) 1003 -H -Cl
ExNo. RI RZ R3 R4 R5 R6 MS(M+1)
1038 H G F H
S/C
1039 -H € F H -H NS 366
|
1040 H © F H H N 366
1041 H o F H H CH, 395
0,
g CH,
1042 H - F H H NN 367
/\/\JI\/
SN
1043 H - F H H N-N 387
/\/\S/QS»\CH3
1044 H o F H H YEN 369
Ly
| I
1045 -H €l F H -H 405
e
|
/\/\S/LN
H
1046 H < F H -H 422
e
i
1047 H © F H H N - 433
/ILN
A~"s N




H - (CH2) 2002CH3 1004 -H -Cl -F -H -H - (CH2) 2C02C2H5 1005 -H -Cl
H - (CH2) 2002CH2CBH5 1006 -H -Cl -F -H -H - (CH2) 2CON( CH3) 2 314 1007
-F -H -H -(O2)2C0CH3 1008 ;H -Cl -F -H -H - (CH2) 2C0C2H5 1009 - H
H-H-(CH)2C0C6H5 1010 ~224-

Table 148
R4
R3 R5
R6
R2 rg/
"
N
ExNo. R1 R2 R3 R4 R5 R MS(M+1)
1048 H € -F H H \ —Q 408
U
149 -H < F H H N
1050 H - F H H o 369
/\/\S/\U
1051 H < -F H H CH,
Lo
CH,
1052 H € -F -H -H 25 369
-
1053 H < F -H H /@,NHZ
/\/\S
1054 H € F -H H CH, 386
7\
1055 H < -F H H
/\/\S
NH,
- Ll -F -H -H 371
1056 H /\/\S A
S

409

1067 H- C F H H /\/\S/\©\
o-CH




“H-C -F-H-H-(CH)2CHOHCH3 1011 -H-C -F -H -H - (CH2) 2CH( OH) C2H5
1012 -H-C -F -H -H -(CH2)2CH(OH)C6H5 , 1013 -H-C -F -H -H
-(CH2)2CH(OH) (CH3)2 1014 -H -C -F -H -H - (CH2) 3SC6H5 365 1015 -H -C -F
-H -H - (OH2) 3S(CH2) 2N(C2H5) 2 1016 s fd -Cl -F -H -H

Table 149
R4
R3 R5
R6
R2 ry/
R1 A
:N
H
Ex. No. R1 R2 R3 R4 R5 R6 ' MS(M+1)
1058 -H € F -H -H /\/\S/\@ 413
Ci
393

1060 H O F H H o~

1061 H O F H H o~
O CH,




- (CH2) 3S(CH2) 2CH3 331 1017 -H -C -F -H -H - (CH2) 3SCH2C6H5 379 1018 - H
-Cl -F -H -H -(CH2) 3S(CH2) 206H5 393 1019 -H -Cl -F -H -H - (CH2) 3S( CF12) 2N
H2 1020 -H-C -F -H-H-(CH)3SC2i . 1021 -H-O -F -H -H

- (CH2) 3S(CH2) 20H 333 1022 -H -C -F22f7-H - (CH2) 3S( CH2) 2CORCH3 375 1023

-H -Cl Table 150
R4
R3 RS R6 | N R7
R2 N Z R8
T R9
R1 R
-
\
H
ExNo. R1 R2 R3 R4 R5 R6 R7 R8 R9 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
1085 H - -OCHs -H H H H -H F -H 302
1066 -H  -SCHs -H H H -H H -F H 304
1067 H  CK Cl H H H H F -H 360
1068 -H  -H CH, H -H H -H F H 272
1069 €I -Cl - H H H H H F H
1070 -H  -H -SCH; H H -H -H F H 304
1071 -H -H -CH(CHy), -H -H H -H -F -H 300
1072 -H H OCHs -H -H H H F H 350
1073 H o H CHs H H H. -H F H 286
1074 -H  -CFs F H H -H -H F H 344
1075 F  CFs H H H -H -H F H
1076 €I -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 CoHs -H -H -H 4 H H -F -H 286
1080 -H Cl Cl H H H H F H 326
1081 H  F F H H -H H F H 204
1082 H -F -H F H H H F H 204
1083 -H  -H CF; £ H H H F H 344
1084  -CFs -F -H H H H H F H
1085 F  H CF; 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 -OCHs H H H H F -H 356
1089 H  -CHs N(CH)), CH; -H -H -H F -H 329
1090  H  -CHCHy), -H H H H -H F H 300
1091 H F -Br H H H H F H
1092 -H F -H < H H H F H 310
1093 H  -CH;y  -OCHs CHs H H H F H 316

1094 -H -CHs -H CHy -H H H -F -H 286




-F -H -H - (CH2) 3SCH2COR2CH3 361 1024 -H -Cl -F -H -H - (CH2) 3S-cycl o- 05H6
357 1025 -H-C -F -H -H - (CH2) 3S-cycl 0o- O6H11 371 1026 -H -C -F -H -H

- (CH2) 3S(CH2) 306H5 407 1027 -H -C -F -H -H - (CH2) 3S(CH2) 2006H5 409 - 222-
Table 146 R&'  Ex. No. RL R2 R3 R4,B35.1028 -H -Cl -F -H -H

Table 151
R4
R3 RS - R6. _N_ _R7
l AN
. pZ
R2 N R8
B R9
O
N
\
H
5
Ex. No. R1 R2 R3 R4 R5 R8 R7 R8 R MSM+1)
1095 -H -F -CHj -H H -H -H F -H 290
1096 -H -F -Ci -H H -H H F H 310
1097 H F -F H F H H F H
1098 -F -H -+ -H -H -H -H -F H
1099 -H -F -H -H F -H -H F -H 204
1100 -H -F -H -H H H H F H 276
1101 -H Cl CHs -H H -H H F H 306
1102  H F F F H H H F H 312
1103 F -F -H -H H -H -H -F -H 294
1104 -H -F -OCH; -H H -H H -F H 306
1105 -H -CHj -Ci -H H -H -H -F -H 306
1106 H H -CiHy -H H -H -H -F H 300
1107 -H  -CoHs -H -H H H H F H
1108 -H -OCHs; -OCHs -H H -H H F H 318
1109 H C -H -H H H H -F H 202
1110 -H -CHa -CHs; -H H H -H -F H 286
1111 -H -CHj -OCH; A -H H -H -H -F -H 302
1112 -H -CHs -F CHs H H -H -F -H 304
113 -H -H -Ci -H H -H -H -F -H 202
1114 H -H -H -H H -H H -F H 258
1115 H H . -F -H -H -H H F -H 276
1116 -H H -H H H -H F -H 341
-
0
1117 -H -H -H H H H -F -H
0N 325

1118 -H /é/—}\N




1029 -H-C -F-H-H1030 -C -F -H-H 1031 -H-C -F -H-H 1032 -H-C -F
-H-H 1033 -H-CO -F-H-H 1034 -H-O -F-H-H1035 -H-C -F -H -H 1036
-H-d -F-H-H1037 -H-A -F -H-H

~228-
Table 152
R1
N-Ré
»
H
Ex No.  R1 R6 MS(M+1)
M9 Cho N 203
| l
N NF
1120 N N 259
| |
N NF
1121 [N\ N 260
B8 |
N NF
1122 @\/j\ N 309
_ | |
N NF
1123 N /NI 309
o ™ F
1124 N
o |
<:1>: NN
N
1125 N N 260
Nlr\j\ < I
P \ F
1126 N 323
|
N7 N
HC S
127 N 300
|
F NOF
N~
1128 N
I
74 A E




T
_I_l_
_H
H4_
T T T
H__
_H
H_%
D
Hm_
TOT
5T
_ L.m“
T o
S
I &
_1
oI
AN
©

oTL
— 1
~LL T
— 1
>
Q-
BrT
Brr
F o
220
0 o
R(_
ZT
m__
2.8
3
® '
S 2%
ST
SQu
™
_._vu.HH

~229~

Table 153

R6

MS(M+1)

R1

Ex. No.

314
309
310
288
320
264

L (A |18 i L [ . .
N% _M N% M N% \M mm% .M Nw ,M Nwwwm m%WJM meJM

QO S s e

1129

1130
1131
1132
1133
1134
1135
1136

265

1138




-H -H

H 360 1068 -H -H
F-H 1070
H-H-F

=
H
H

H
H
H

-C
-H

“H-H-H-H-F -H 304 1067 -H-C F3 -Cl
“H-H-H-H-F -H 272 1069
“H-H-H-H-F -H 304 1071

- SCH3

MS(M+1)

R6

Table 154

R1

Ex. No.

288

CH,
SN
N¢k\

H,C

1140

323
377
315
303
339
377

1142
1143
1144
1146
1147




-H 300 1072 -H -H -006H5 -H -H -H -H -F -H 350 1073 -H -H - C2H5 -
-F-H 286 1074 -H-CF3 -F -H-H-H-H-F -H 344 1075 -F -CF3 H
-H-H-H-H-H-H-F -H 292 1077 -H -H

-F -H 1076 -C

-231-
Table 155
R1
N-Rs
»
H
ExNo. Rl RE MIS(VI+1)
49 HgG N
e g
\ N
Nl F
150 s N 314
\\I e
1151 [o N 316
o) XF
1152 N 308
1153 H.C N 329
S i A F
1154 N 308
o
1155 o N 302
oj@\ g .
1156 N 330
( 0 - ’
o T
1157 Ny N 309
l P « I i
1158 N 310
WA§N i |

=
-
/4
m

H-H-H-H
H-H-H-H



-OCH3 -H-H-H-H-F -H 288 1078 -CH3 -CH3 -H-H -H -H -H -F -H 286 1079
-C2H5 -H-H -H -H -H -H -F - H 286 1080 -H-d -C -H-H-H-H-F -H 326
1081 -H -F -F -H-H -H -H - 2942'L§)§32 -H-F-H-F -H-H-H
Table 156
R1
N-R6
»
H
ExNo. R1 R6 MS(M+1)
1159 o /Nl 329
HsC'NQ NF
1160 0\ N 302
CL |
NNF
1161 N 300
‘21 |
NOF
1162 H,C-_N _N 323
338
- 1183 HSC,O OO /Nl
NF
341
1164 ()§<c:|43 ,N'
0L S
1165 N 326
F e
1166 O N 346
S
1167 /N, 314
™.
F
5\ S
1168 /Nl 208
N
F
\i—\ o)




-F
-F
-H

-H 294 1083 -H -H - CF3
H 1085 -F -H -CF3 -H

-F-H-H-H-F -
-H-H-H-F-H3
-H-H-H-H-F -

344 1087 -H -C F3 -CH3 H 340 1088 -H
-233-
Table 157
R1
\N-RG
»
H
Ex. No. R1 R6 MS(M+1)
1169 . N 315
/ l\ z l
SN NF
1170 _N l 339
N NF
HC. L~
1171 Hac/\o _N | 353
N/
1172 A /NI
N ™ £
1173 2908

H 344 1084 - CF3
44 1086 -H - CF3

-F
-H

-H
-F

-H -
-H -

H
H

H
H

H
F



-CF3 -OCH3 -H -H -H -H -F -H 356 1089 -H -CH3 -N(CH3)2 -CH3 -H -H -H -F -H
329 1090 -H-CH (CH3)2 -H-H-H-H-H-F -H 300 1091 -H -F -Br -H-H -H
-H-F -H 1092 -H-F -H-O -H-H-H-F -H 310 1093 -H -CH3 -OCH3 -CH3 -H

-H
Table 158
R4
R3 R5
R6
R2 l:l/
O
N
ExNo. R1 R2 R3 R4 R5 R6 MS(M+1)
174 H € F H -H CH, 344
N
eV,
1175 H o F H H o 332
%
N
1176 H £ -F -H -H HsC‘O 340
/N!
NSF




-H-F -H 316 1094 -H-CH3 -H-CH3 -H-H-H-F -H286 Ex. No. Rl R R3 R4
R5 R6 R7 R8 RO M5(M+1l) 1095 -H-F -CH3 -H-H-H-H-F -H 290 1096 -H -F -Cl
-H-H-H-H-F -H 310 1097 -H-F -F-H-F-H-H-F -H
~235-
Table 159
R4
R3 RS
R6
R2 @/
N
H
ExNo. Rt R2 R3 R4 R5 R6 NMR salt

M77 -H H -F Ci -H N "H-NMR (DMSO-ds) Sppm: 1.55-1.75 ( 1H, 2Hydrochioride
/@:‘N_CH m), 2.1-2.25 (1H,m), 2.8-2.95 (1H, m),
= ® 3.0-325(2H,m),3.5-365(1H, m), 4.19
(3H,s), 464 (1H, tt, J=7.3,7.3Hz), 5.01
(1H, br), 6.60 ( 1H, ddd, J = 3.5, 3.5,
9.1Hz), 681 (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 = 1.5Hz ), 7.68
(1H,d, J=9.0Hz ), 8.39 (1H,s), 9.28 ( 1H,
br), 9.39 ( 1H, br).
"H-NMR (DMSO-ds) Sppm: 1.6-1.75 (1H,  2Hydrochloride

1178 H H F < H
/@f\N—CH:, m), 2123 (1H,m), 2830 (1H,m ),
=N 3.05-3.25 ( 2H,m ), 3.5-365 (1H, m ), 4.18
(3H,s), 472 (1H, t, J=7.3, 7.3Hz ), 5.88
(1H, br), 667 (1H, dd, J = 1.9, 8.9Hz ),
6.86.9 (1H, m), 7.07 (1H, dd, J =2.9,
6.4Hz),7.25-74 (2H,m), 7.73 ( 1H, dd, J
=0.3,89Hz), 842 (1H, 5 ), 943 ( 1H, br),
9.56 ( 1H, br ).
TH-NMR (DMSO-dg) 5ppm: 1.6-1.8 (1H,  2Hydrochloride

179 H -H H H H N
( /C:N'CHS m),2.1-2.25 (1H,m ), 2.8-2.95 (1H, m),
' = 3.0-3.25 (2H, m), 3.5-3.65 (1H, m ), 4.0

4.5 (4H, m),4.70 (1H, t, J=7.3, 7.3Hz),
6.70 (2H, d, J=7.9Hz ), 6.80 ( 1H, dd, J =
7.3,7.3Hz),6.92 ( 1H, dd, J = 2.0, 9.0Hz),
7.47.25(2H, m), 7.55(1H, d, J = 1.4Hz ),
7.64 (1H,d, J=9.0Hz), 8.36 (1H, s ), 9.30
(1H, br), 9.47 (1H, br).
H-NMR (DMSO-de) 5ppm: 1.6-1.8 (1H,  2Hydrochloride

1180 -H -H -H -H -H
/@f\N_CH m), 2.1-2.25 (1H,m), 2.8-3.0 ( 1H, m),
SN % 3.0-325(2H,m), 35365 (1H, m), 4.15

(3H,s),4.22 (1H, br), 473 (1H, tt, J=7.3,
7.3Hz), 660 (1H, dd, J = 1.8, 8.9Hz ), 6.91
(2H,d,J=7.6Hz), 7.02 (1H,dd, J = 7.3,
7.3Hz), 722 (1H, s ), 7.25-7.4 (2H, m),
7.66 (1H,d, J=89Hz), 837 (1H,s), 9.26
(1H, br), 9.42 (1H, br).




098 -F -H-F -H-H-H-H-F-H 1099 -H-F -H -H-F -H -H -F -H 294 1100 .
H-F-H-H-H-H-H-F-H276 1101 -H-C -CH3 -H-H-H -H -F -H 306 1102
H-F-F-F-H-H-H-F-H 312 1103 - ~2%6~H -H .

1

Pharmacological test 1
Evaluation of inhibitory activity of test compound on

serotonin (5-HT) uptake into rat brain synaptosome

Male Wistar rats were decapitated and the brains

5 were removed and the frontal cQ;tices were dissected. The
separated frontal cortices were“homogehized in 20 volumes as
weight of 0.32 M sucrose solution by a Potter-type
homogenizer. The homogenate was centrifuged at 1000g at 4°C

for 10 minutes, and the supernatant was then centrifuged at

10 20000g 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 fractions.

15 The uptake reaction mixture was suspended in a
final wvolume 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, unlabeled 5-HT, and serial diluted test

compounds were added in each well, and synaptosome fraction
of 1/10 volume of the final volume were added. After a 10
min preincubation at 37°C, the uptake was initiated by the
addition of tritium-labeled 5-HT solution «(final
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, Microscint-O (Perkin-
Elmer) was added, and remained radiocactivity 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 puM) was determined
as 0%. The 50% inhibitory concentrations were calculated

35 based on the concentrations of the test compounds and their



ITITT

ITITT

-

ITITT

-F -H 294 1104 -H -F -OCH3 -H -H -H -H -F -H 306 1105 -H - CH3 - Cl
“H-F -H 306 1106 -H -H -C3H7 -H -H -H -H -F -H 300 1107 -H - C2H5
“H-H -F

-H 1108 -H -OCH3 -QgH3. -H-H-H-H-F -H

inhibitory activities.

Table 160 shows the results.

Table 160
Test Compound 50% inhibittory concentration
(nM)

Compound of Example 5 1.6
Compound of Example 7 3.0
Compound of Example 19 0.7
Compound of Example 40 0.8
Compound of Example 73 0.6
Compound of Example 90 1.2
Compound of Example 114 0.8
Compound of Example 131 0.6
Compound of Example 145 0.6
Compound of Example 1489 1.2
Compound of Example 151 0.8
Compound of Example 154 0.8
Compound of Example 268 0.8
Compound of Example 278 2.2
Compound of Example 306 1.4
Compound of Example 894 2.6
Compound of Example 895 3.0
Compound of Example 886 2.5
Compound of Example 899 0.7
Compound of Example 900

Compound of Example 301 .7
Compound of Example 903 1.2
Compound of Example 812 1.0
Compound of Example 913 0.8
Compound of Example 917 0.7 v
Compound of Example 930 0.8
Compound of Example 934 1.8
Compound of Example 961 2.8
Compound of Example 963 1.0
Compound of Example 967 0.9
Compound of Example 989 0.6




318 1109 -H-AG -H-H-H-H-H-F -H 292 1110 -H -CH3 -CH3 -H
286 1111 -H -CH3 -OCH3 -H-H-H -H -F -H 302 1112 -H -CH3

- -H -H
-F -H -
-F -H 304 1113 -H -H -C -H -H -H -H -F238-292 1114 -H -H -H

-H -H
-CH3 -H-H -H
Pharmacological Test 2
Evaluation of inhibitorv' activity of test compound on

norepinephrine (NE) uptake into rat brain synaptosome

Male Wistar rats were decapitated and the brains

5 were removed and the hippocampi were dissected. The
separated hippocampi were homogenaized in 20 volumes as

weight of 0.32 M sucrose solution by a Potter-type
homogenizer. The homogenate was centrifuged at 1000 g at 4°C

) for 10 minutes, and the supernatant was then centrifuged at

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 uM) and sodium ascorbate (final concentration of 0.2
mg/ml) in each well of 96-well-round-bottom-plate.

Solvent, unlabeled 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 pM) 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.
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-F -H 258 1115 -H -H -F -H-H -H -H -F -H 276 1116 -H -H / -H
-H 341 0 1117 -H-H -H-H-H-H-F -H 325 1118 -H
i1 -H-F _230-
Table 161
Test Compound 50% inhibitory concentration (nM)
Compound of Example 1 0.6

Compound of Example 7

Compound of Example 20

Compound of Example 22

Compound of Example 44

Compound of Example 80

Compound of Example 98

Compound of Example 114

Compound of Example 116

Compound of Example 131

Compound of Example 154

Conmpound of Example 188

Compound of Example 223

Compound of Example 242

Compound of Example 244

Compound of Example 256

Compound of Example 278

Conmpound of Example 289

Compound of Example 306

Compound of Example 884
Compound of Example 885
Compound of Example 896

Compound of Example 900

Compound'of Example 903
Compound of Example 913

.0.0000POOO'OOOOOOOOOOOONOO
ol aflolufw|o] mlw|e|ul vl o] v Rl S sl o] o &

Compound of Example 922

Compound of Example 930

Compound of Example 951

Compound of Example 961

Compound of Example 963
Compound of Example 967

Compound of Example 989
Compound of Example 990
Compound of Example 1000
Compound of Example 1001
Counpound of Example 1002
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-H /I\\'Ni o -228- Table 152. R1 - R6 -229- Table 153 RL N R6

Ex. No.Rl 1129 1130 1131 1132cH3 r)--N cH3 1133, CH3 /7--N N --N. 0 -0

1134CH3 0 O 1135H3C-0 1136 1137 1138H3TAMN:-'11 14). 1IN H3C -230- Table

154 -2 3 2 Table 156 -233-- Table 157 '
Pharmacological Test 3

Evaluation of inhibitory activity of test compound on

dopamine (DA) into rat brain synaptosome
Male Wistar ratswere decapitated and the brains

5 were removed and the striata were dissected. The separated
striata were homogenized in 20 volumes as weight of 0.32 M
sucrose solution by a Potter-type homdgenizer. The
homogenate was centrifuged at 1000 g at 4°C for 10 minutes,
and the supernatant was then centrifuged at 20000 g at 4°C

10 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 a
final volume of 200 ul 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.

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 wvacuum 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 puM) was determined as
0%. The 50% inhibitory concentrations were calculated based

35 on the concentrations of the test compounds and their



6_@3

—
T

N - R6 1170 339 1171 353 1172 1173 298 -2 3 4 - Table 158 R4

No. R1 R2 R3 R4 R5 1174 -H-C -F -H -H 1175 -H -C -F -H -H 1176 -H.
-F-H-H -235- Table 159 R4 Rl R2 R3 R4 R5 R6NVRsal t
NMR (DVBO- d6) Oppm 1.55-1.75 ( 1H, medrochl oride m, 2.1-2.25 ( 1H, -m
2.8-2.95 Ahfﬁitor%actlv1t1es Table 162 shows the results.
Table 162 '
-Test Compound 50% inhibitory concentration (nM)
Compound of Example 7 45.0
Compound of Example 44 8.7
Compound of Example 46 9.3
Compound of Example 73 9.0
Compound of Example 90 4.8
Compound of Example 114 32.5
Compound of Example 116 8.9
Compound of Example 154 9.2
Compound of Example 200 3.8
Compound of Example 201 4.3
Compound of Example 268 6.5
Compound of Example 270 8.2
Compound of Example 272 30.0
Compound of Example 273 32.9
Compound of Example 278 34.7
Compound of Example 289 30.6
Compound of Example 294 24.0
Compound of Example 299 48.6
Compound of Example 300 9.6
Compound of Example 894 9.4
Compound of Example 895 38.0
Compound of Exanmple 912 30.2
Compound of Example 813 6.5
Compound of Example 930 6.8
Compound of Example 951 29.8
Compound of Example 961 9.6
Compound of Example 963 47.1
Compound of Example 967 25.4
Compound of Example 989 5.8
Compound of Example 990 26.0
Compound of Example 1001 16.4
Compound of Example 1002 32.9

5 Pharmacological Test 4

Forced-swimming test

Forced-swimming test was conducted based on the

method of Porsolt, R.D., et al. (Porsolt, R.D., et al.,



(2H m, 3.5-3.65 ( 1M m, 4.19 ( 3H_s), 4.64 ( 1H tt, J =
Hz ), 5.01 ( 1H, br ), 6.60 ( 1H, ddd, J = 3.5, 3.5, 9.1Hz ), 6.81
J =

9.1

3.0, 6.3Hz ), 6.96 ( 1H, d@42j-20 9.0Hz ), 722( 1H, dd,
Hz ), 7.61 ( 1H, d, J = 1.5Hz ), 7.68 ( 1H, d, J = 9.0Hz ),
39( 1H B}ahang&r@lll-tlebpa;Lrg:lSQ f©ide; m)prilﬂaNIyR 4@@@6@ cqmn for
-1.75 drochl qri de_.m 3 1H_m
| 05-3. 25 (aﬁﬁlé re§s§f%565 preny n}ll?tn. f(é‘a(“%wo‘%yr}: 2%2‘9'( ?H ??’ ~33¢
7.3Hz {1957$8w(13a|ﬁ: Diodi B.&tichd dd, J =1.9, 8.9Hz ), 6.8-6.9 ( 1H
), 7.07 ( 2.9, 6.4Hz ), 7.25-7.4 ( 2H m 773(1Hdd J =
8.9Hz ), 8.42( 1Mhes) tesAz coppousnd ) Wag 5elusREn ¥ NVR 2 DVEDIRG)

"y 35 ol Ease Rl end, %@‘ﬁés“fti*&'””” FE B iR
3
2
7.

003\1w|—\oou
w

©

7. 3sz1)1;'Lnﬁs’ier§ad2FE|,o thal® ICR gHre) (06080 dedi iy d:‘deal J:agam II’YCBHZ5)

( 1H dd 0, 9.0Hz )~ 7.1-7.25 , o T \ d =1 4Hz
6a (10 & 38T b)) poug oy ayeey aftniaide iy, e Ryl
VR (DI\/BQvéiﬁée Aepmpel GritdB 4 i’thhkl-lytx?bnmathnigje9n$ c. ¥a2e25 raia:ﬂrH;aIr)ed
3.0 ( 422
H, br ) aﬁ [?é (t‘iHZ%t% %h? ng| t%‘esHEl‘ie 6’%6‘(? (f‘rﬁ’?e%d%% &ijh %)°§
6.9310( Zhin€ied.= 7. @HZ‘l)] 2 ﬁ.al*H B6ur Ininltds 7oBHzhe ¥ed2,( thd
), 7.25-7.4 ( 2H, n), 7.66 1H, d, J = 8.9Hz 8. 37 1H, s), 9. 26 ( 1H
br), 9.42 (PqJFPO‘Br of time e @hﬁ?nﬂ@é?o@%lm w519 1989 al'Gaeres of (- €/
nhi bi tory gehoNitycol tent) compayl ehaialil oni (SdBudiake 9t 0 vl
brai n synapt osone VVstar rats were decapitated and the brains 5 were
r enoved andlmm@bilbWaltﬂéeﬁtWéés RIAGFeS edSdd g The sTNET ed HY ol al AQ
cortices g@fﬁoe@?ba@éeﬂaﬁg xﬁlMgEauagtw@bght 126.9.32 Msucrose

sol ution by a Pott t ype honogeni zer. honogenat e ' was centrifuged at
1000g &b 4C for 10 ni Bot eiismndestie s@b@r nb@aht oREPeeh darratiddigeadimallo
20000g at 4 he:p r pe ngub

buf fer (20 T TEPER Dhppes T oh Bt B EeE IR C e a8
sodiun1ch|dﬂuﬂe,tme5ta$¢po®m§shud1thleffdeFlYeZaﬁwhnagnésdapreﬁﬁammde, and
1.5 mM cal ciumchloride) and used as crude synaptosone fractions. 15The

upt ake reaction m xture was suspended in a final volune of 200 j..tl

contai ning pargyline(final concentration of 10 'AM and sodi um ascor bate
(final concentration of 0.2 ng/nl) in each well of

96- wel | -roundbott om pl ate. 20Sol vent, unl abel ed 5-HT, and serial diluted
test conpounds were added in each well, and synaptosone fraction of 1/10
vol une of the final volunme were added. After a 10 m n preincubation at 37C,
the uptake was initiated by the addition of tritiumlabel ed 5-HT sol ution:
25 concentration of 8 nM at 37C. The uptake was stopped after 10 m nutes
by filtration under vacuumthrough a 96-well glass fiber filter plate.
After washing the filter with cold physiol ogical saline and drying up,

M croscint-0O (Perkin-El nmer) was added, and renmi ned radioactivity on the
filter 30 was neasur ed. The total uptake activity with only

sol vent was determ ned as 100% and the nonspecific uptake activity with
unl abel ed 5-HT (final concentration of 10 11M was determ ned as 0% The
50% i nhibitory concentrations were cal cul ated 35 based on the
concentrations of the test conpounds and their -237- inhibitory
activities. Table 160 shows the results. Table 160 Test Conmpound 50%
inhibittory concentration (nl.1) Conpound of Exanple 5 1.6 Conpound of
Exanple 7 3.0 Conpound of Exanple 19 0.7. Conpound of Exanple 40 0.8
Compound of Exanple 73 0.6 Conpound of Exanple 90 1.2 Conpound of Exanple
114 0.8 Conpound of Exanple 131 0.6 Conpound of Exanple 145 0.6 Conpound of
Exanpl e 149 1.2 Conpound of Exanple 151 0.8 Conpound of Exanple 154 0.8
Conmpound of Exanpl e 268
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0.8 Conmpound of Exanple 278 2.2 Conpound of Exanple 306 1.4 Conpound of
Exanpl e 894 2.6 Conpound of Exanple 895 3.0 Conpound of Exanple 896 2.5
Compound of Exanple 899 0.7 _ Conpound of Exanple 900 1.5 Conpound of

Exanpl e 901 0.7 Conpound of Exanple 903 1.2 Conpound of Exanple 912 1.0
Compound of Exanple 913 0.8 Conpound of Exanple 917 0.7, Conpound of

Exanpl e 930 0.8 Conpound of Exanple 934 1.8 Conpound of Exanple 961 2.8
Compound of Exanple 963 1.0 Conpound 0?43Exanpl e 967 0.9 Conpound of Exanple
989 0.6 -238- Pharnmacol ogical Test 2 Evaluation of inhibitory activity of
test conmpound on norepinephrine (NE) uptake into rat brain synaptosone

Vel e Wstar rals 8! & IBEaRLLANES A0S disbrains S vere removed and the

hi ppocanpi were i 'ssect ed. e separated hi ppocanpi were honbgenai zed in 20
vol unes as wei ght of 0.32 Msucrose solution by a Potter-type honogeni zer.
The honpgenatk wad ryaetiding eogwdungtof foumalFomula® f or 10 minutes, and the
super nat ant was then centr%f uged at 10 20000 g at 4C for 20 m nutes. The
pel l et was resuspended i mRincubation buffer (20 mM HEPES buffer (pH 7.4))
contai ning 10 nM gl ucose,| lé}@ nmM sodi um chl oride, 4.5 nM pot assi um
chloride, 1.2 nmM magnesi hl oride, and 1.5 nmM cal ci um chl ori de) and used
as crude synaptosone /fraction. 1&{5he upt ake reaction m xture was suspended
in final volume of 2 1 contai hi'ng pargyline (final concentration of 10
4M) and sodi um ascor baue (final concentration of 0.2 ng/m) in each well of
96-wel | -round- bottom pl ate. Sol vent, unl abeled NE, and serial diluted test
20 conpounds were added to each well, and synaptosone fraction of 1/10

vol une of gh i ume were added. After 10 m nutes preincubation at
37C, the u%t ?ﬁ%sg}gi‘e%‘%ti ated by the addition of tritiumlabeled NE

sol uti on(f i navhersimB &his ( AipbenybgrodR apd\y  ais oAt IHellavpreweunsdb e (86pped 25
after 10 m nL{li hlg;(yl:‘%juhrati on under vacuumthrough a 96-well gl ass fi ber
filter plate. ‘After shing the filter with col dphysiol ogi cal saline and
dryi ng up, M@rapedpter®p( Per ki n- El ner) was added, and renai ned

radi oactivit 1 was neasured. 30The total uptake activity with
only sol vent >(\3/\%[5})6 eft%helédr%k %rg{caip’as 100% and the nonspecific uptake activity
wi th unl ab@l ddé anendotyl gwiup.concentrati on of 10 4M was deternined as 0% The
50% i nhi bi t or, i; cal cul ated based on the concentrations
of the test c(%)n@pcﬁﬂglﬁgérg% lgﬁ%yi\r@%‘%l nhibitory activities. Table 161 shows
the resul ts. (6)amg8hylBxdype 161

(7) a benzofuryl group,

(8) a quinolyl group,
15 (9) a thiazolyl group,

(10) a pyrimidinyl group,

(11) a pyrazinyl group,

(12) a benzothiazolyl group,

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

(15) a cycloalkyl group,

(16) a tetrahydropyranyl group,

(17) a pyrrolyl group,

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

(20) a 9H-fluoreny! group,

(21) a pyrazolyl group,

(22) a pyridazinyl group, |

(23) an indoliny! group,



Test Conpound 50% i nhi bitory concentration (nM Conpound of Exanple 1 0.6
Compound of Exanple 7 0.4 Conpound of Exanple 20 0.8 Conpound of Exanple 22
2.2 Conmpound of Exanple 44 0.4 Conpound of Exanple 90 0.7 Conpound of

Exanpl e 98 0.3 Conpound of Exanple 114- 0.4 Conpound of Exanple 116 0.1
Conpound of Exanple 131 0.2 Conpound of Exanple 154 0.2 Conpound of Exanple
188' 0.1 Conpound of Exanple 223 0.2 Comgddnd of Exanple 242 0.2 Conpound
of Exanple 244 0.5 Conpound of Exanple 256 0.1 Conpound of Exanple 278 0.3
Conpound of Exaffile azgglef}q[%&‘rﬁéﬁﬁﬁl%‘ifl BBt e 306 0.8 Conpound of Exanpl e

894 0.3 Conpoung®f aExatphe; 85 d0pbr Germeundgebyfkxanpl e 896 0.9 Conpound of
Exanpl e 900 0.6 ngound of Exanple 913 0.8

npound _of ampl e 903 0.7 Co
Conpound of Exaffp e%%glﬁp%[%gnﬁngﬁﬁﬂl%dl@énﬁf% 30 1.0 Conpound of Exanpl e
951 0.5 ConpountE™f aEtdnpyeR8D[0,F-blpyridyl group,
5 (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-tetrahydroquinolyl group,
10 (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,
15 (36) a phenoxy lower alkyl group,
(37) a pyridyloxy lower alkyl group,
(38) a lower alkynyl group,
(32) 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-dihydroquinolyl group,
(45) a 1,2,3,4-tetrahydroisoquinolyl group,
25 (46) a benzoxazolyl group,
(47) a benzoisothiazolyl group,
(48) an indazolyl group,
(49) a benzoimidazolyl 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,



Compound of Exanple 963 0.8 Conpound of Exanple 967 0.1 Cokpound of Exanple
989 0.3 Conpound of Exanple 990 0.8 Conpound of Exanple 1000 0.4 Conpound
of Exanple 1001 0.1 Conpound of Exanple 1002 0.1 -240- Pharmnacol ogi cal
Test 3 Evaluation of inhibitory activity of test conpound on dopam ne (DA)
into rat brain synaptosone Ml e Wstar ratswere decapitated and the brains
5 were renoved and the striata were disse¢ted. The separated striata were
honogeni zed in 20 vol unes as wei ght of 0.32 M sucrose solution by a
Potter-type honfbgeénizepverTtd kRshpyetratd ~#ass teittect dgeer aalkvdogrguat 4C for
10 m nutes, andsigheasypaipnatiant - Waskd:ReAreeRyI4furgedtate2000R@ rgadky4C 10
for 20 mnutes. The pellet was resuspended in incubation buffer (20 nivi
HEPES buffer (pH°7P4)) containing 10 mM gl ucose, 145 mM sodi um chl ori de,
4.5 mM pot aSSI L(m%hlaohy@lmxy}sabmtrtet@despum ozhllln/rlj depuand 1.5 nmM cal ci um
chloride) anrd u(%%ql gslgwép% %XQ?pi&fe g,@ 15The upt ake reaction
m xt ure was suspene |nafl|na ume of 200 1.'1.1 contai ning
par gyl i ne(fi nal(6¢oneedtFerxvoRcyer 10 RyilMpTavel sodi um ascor bat e (final
concentration 0(f62® 3 agwan)oyuns@@@&mwea 0bwS6- aweclyll gosnsibgitionn pl gt e.
20Sol vent, unl a g DA anlg serial diluted te ounds V\ﬁée added in
ethr p

each wel |, and BEBhe P altt oif 37°1 Tﬁe@oal gf “thie F vol ume were
added. After l1l@ambampykicrwupati on at 37C, the uptake was initiated by the

addi tion of; tr|t6| %'%ﬁ%l@én%?'él&td n (final concentration 25 of 2 nM at

37C. The upt ake was sto nut es by filtration under vacuum
t hrough a 96- welt$) gﬁazg%rprhoﬁéﬁyiwf@rnyry apeer Arltkerl @ESHWPng the filter with

col d physi ol ogi@al §a1£ér{h%y61ndodéxylamgcyl1pgr%§; oscint-0 (Perkin-El mer) was

added and rerral i oactiv on t ilter was 30 neasured. The uptake
activity with o( g %/eéw‘ti%&’é ererrr‘?‘l %@51 %5°MU0% and the nonspecific

upt ake acti vi ty(6\m)tdal nadredhglledi DA (Wemal kebnoentor,at i on of 10 p, M was
det erm ned,gs Q% The p0%, %@p%mi@r%wggnggmlr afi.Qps were cal cul ated based
t est

35 on the concentratl ons onpounds” and their -241--
i nhi bi toryacti Viofi ed. Pyislve thE2 LHitsks et kel re&irs. Tabl e 162 Test Conpound

50% i nhi bi tory oomcgrwﬁt;dlamnpnmlcﬁqrm@gngluem Exaopl e 7 45.0 Conpound of

Exanple 44 8.7 ou le 4 93Co ound of Exanple 73 9.0
Conpound of Exa[g'gpp h(58 Uitd & g#yﬁx‘%ﬁ*fb te¢ 114 32.5 Conpound of Exanpl e

116 8.9 Corrpouridzc)faE;&amMyéth v rCeipplngrofe, Exanpl e 200 3. 8 Conpound of
Exanpl e 20%04-§7§?WEQH%Q4QEh§§éqﬁﬁéiy%@§io lower alkyl group, :
(74) a benzimidazolylthio lower alkyl group,
(75) a benzthiazolylthio lower alkyl group,

(7

6) a tetrazolylthio lower alkyl group,
(77) a benzoxazolylthio lower alkyl group,
25 (78)

(79)

0)

(8

optionally substituted with one or two lower alkyl groups on

a thiazolylthio lower alkyl group,
an imidazolylthio lower alkyl group,

an amino-substituted lower alkylthio lower alkyl group

the amino group,
30 (81) a phenyl-substituted lower alkylthio lower alkyl group,

(8

2) a furyl-substituted lower alkylthio lower alkyl group,
(83)

4)

5)

pyvridyl-substituted lower alkylthio lower alkyl group,
(8

(8
35 and

a
a hydroxy-substituted lower alkylthio lower alkyl group,
a phenoxy-substituted lower alkylthio lower alkyl group,



6.5 Conpound of Exanple 270 8.2 Conpound of Exanple 272 30.0 Conpound of
Exanpl e 273 32.9' Conpound of Exanple 278 34.7 Conpound of Exanple 289 30.6
Compound of Exanple 294 24.0 Conpound of Exanple 299 48.6 Conpound of

Exanpl e 300 9.6 Conpound of Exanple 894 9.4 Conpound of Exanple 895 38.0
Compound of Exanple 912 30.2 Conpound of Exanple 913 6.5 Conpound of

Exanpl e 930 6.8 Conpound of Exarrpl e 951-2968 Conpound of Exanple 961 9.6
Compound of Exanple 963 47.1 nmpound of Exanple 967 25.4 Conpound of
Exanpl e 989 5. 8'Cnpfo Heﬁfa%ﬁﬁﬁéb@gd?ebetwﬁmﬁ@wer Exarirhe 0106de16. 4
Conmpound of Exaampdya ];@62p32 9 5 Pharmacol ogi cal Test 4 Forced-sw nmm ng

t est and eg ro%Dte t) v%/as ggnduct ed based on the nethod of
Porsolt, R D., at al. orsoeit Call -S43 BERaViOUBED - dé&pair in
mce: A pri rrarytosdﬁ@ém hYlt ést (Bor Q‘Hﬂl @éprnwamtw oAk Chr rldHe.

Phar macodyn.s,  22scBPuddls 38cL197 Bl L gggqv;‘l gationy Jhe iLest ng;mgﬁgd

was suspended in a 5% (gum 5 arabi c/ physi of | ' ne sotl ut'ito
then oral |y adri¥i §f/8 U4 maF et eR mrcée%%?wcdéé bindl ea Japan Inc., 5
to 6 weeks ol d)(1-Onenhdegeraftensadm ni stration, the mce were dropped i nto

a tank contai ning er maintained at, 21 to 25C. Then, the mce were
forced to swim Porﬁ §ng J0 ik Ethlﬁﬂroﬁast‘ﬁ% Jtoa&atllﬁ’oﬁ‘rlb“?ﬁ%tég ¥ith e est

t he period of tolrn@C’?ﬁeh%ﬁO@@DV\et@nmot rmV| ng was neasured (i.e., inmobili ty
time). Theianalysss ahdmagyie th conduct ed
using a SCANET M- 20 sy stgm pr oduc n(gnrfienigpg% 11EJ)"/tutted WV\@EL?W )°F 151 n

this test, the™&5t SUHBOT?'eat ed ani mal exhi bi ted reduction of
i mobi | i ty ti mgl-Thermfeor elkbxy Syrohpar ophiedndihg tesicarRauUpd.i s, &f fective
as an antl depr £558Ma1ogef43tomg e €l @i ms defining the invention are as

fol | ows
(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 groups optionally substituted with one to
three halogen atoms on ﬁhe rhenyl 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. A pyrrolidine conmpound of General Formula (1) 02 5 or a salt thereof,
wherein R11 is (1) a phenyl group, and Ri2 is one of the foll ow ng groups
(1) to (86): (1) a phenyl group, (2) a pyridyl group, (3) a
benzot hi enyl group, 10 (4) an indolyl group, (5) a

2, 3-di hydro-1Hi ndenyl group, (6) a naphthyl group, (7) a benzofuryl group,
(8) a quinolyl group, 15 (9) a thiazolyF2g¥oup, (10) a primdinyl group,
(11) a pyrazinyl group, (12) a benzothiazolyl group, (13) a

t hi eno[ 3, 2- b] pytlidyl) §rowup,r@obe1qd swturpsag] hefrewsyclis)gwupycl oal kyl

group, (16) a ts%iﬂs%hxdﬁ@@yglﬁ%hygr sclzheah@xe&@%ycllag;r%eu p(18) a
2, 4-di hydr o- 1, 3- benzodi oxi nyl grou dr gbenzof uryl group,

(20) a 9H fl uorEHVALGIBYEn (télf) hat%’fr‘fé'f&rlﬂ riRP e (??2%/ "3 Wereas PRy
group, (23) an daldekeaytr@r atip, gre@ddonsistif@4f aithoeno] 2x3gbhpynddyl
group, (25) :a thi; %gg[S,Z-d]pyrinidinyl group, (26) a

t hi enof[ 3, 2- e]pyrlnl i nyl group, (27) a 1H pyrazol of 3, 4-b] pyri dyl
group, 5( 28) an(]{*@éd]uillfl].‘bi%dly@r ggpups optio(lQQ)y substituted with one or

2, 3-di hydro- 1, %e@éﬁ)é@dél 1 greuPs dm3@hearguinoxalinyl group, (31) a
qU|nazoI|nyI al, 2 3 4- tetrahydrqu|non1 group, 10(33) a

cycl oal kyl Iowéﬁ gﬁkykaHQﬁﬂ&ya ?%ﬂﬁ”ﬁ | oner al kylthio | ower alkyl group,
(35) an am no- subsgtit ateth llower alikpl cgpapp eptioemallyswidistiututiediw t h one

or two | owsr, é’%l grQMpgiﬁ%rtQFdagkﬁ% grogg,ué§@§%§§)gPhenoxy | ower al kyl

group, rou a 1ower al kynyl
group, (39) a dHeﬁ?P PINMﬂildPREhYUW@ﬂOQékOXY group4@) a 1, 3-benzodi oxol y1

group, 20(41) a(lzeaydﬁasggrz%ﬁﬁg%ﬁ;sodl oXi nyl group, (42) a
3, 4-di hydro-1 nZOdIOXGpIHX rou g a di hydropyridyl group, (44) a
1, 2- d|hydrqu|ﬁ&F§§)g?%ﬁ$mlky Cag&dﬁ@‘ >33, 4-t et rahydr oi soqui nol y1

group, 25(46) a1beazaquﬁmyuoqunﬁmp©47) a benzoisothiazolyl group, (48) an
i ndazol yl EOUR& ?)%ﬁ:gsﬁ §kﬁ%§ lazol yl group, (50) an imndazolyl group,
30(51) a 1, on | ower al kyl group, (52) an
i m dazo[ 1, 2- aldﬁrﬁaylﬂﬂﬁﬂeﬂraPR?A group, (53) a thiazolyl |ower alkyl
group, (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 heterocatoms selected from the group
consisting of nitregen, 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 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 2. A pyrrolidine compound of General Formula (1) or



(54) a tetrahydropyranyl |ower al kyl group, (55) a piperidyl |ower

al kyl group, 35 (56) a di phenyl |ower al koxy-substituted |ower alkyl group,
-245- (57) a | ower al koxycarbonyl -substituted | ower al kyl group, (58) a
phenyl | ower al koxycarbonyl -substituted | ower al kyl group, (59) a

hydr oxy-substituted | ower al kyl group, 5(60) a |ower al koxy |ower alkyl
group, (61) a carboxy |ower alkyl grou (62) a carbanoyl -substituted

| ower al kyl group optionally substituté®w th one or two | ower al kyl groups
on the carbanoyl group, 10(63) a |ower alkenyl group, (64) a

nmor phol i nyl car bonyl | ower al kyl group, (651) a benzoyl |ower al kyl group,
(66) a phenyl5mtmehmmcorainlgydCgmupvhe(eﬁm)“’asﬂapbhdnyllgrdmpohdtmha\al kyl group,

G LT e N N T

al kyl group, dehrddiaCidanenylthio | ower al kyl group, 20(73) a
1, 3,4-thiadiazolylthio | ower alkyl group, (74) a benzi m dazol yl thi o | ower

et tazolyl Chi's T olgPRa gy FpSikl drphihed SRR (s 6 P icffingo,

group, 25( %8)Claint hlmminﬂ’i”hs 0) h piway! gadupythat gnay)hqye on (hig)lerezhnmgnndaczol yI thio

o oup opt | onarty eeeP ofle B R eI b By CA TRl NO R T AT B

am no group, [8er(a8l) graugshvetigial gsrbstitited it gdodedovdreedhlogdntatings. | ower al kyI

group, (82) a furyl-substituted | ower alkylthio |ower alkyl group,
(83) a pyridyj - Suﬁ?y{’r&l\ﬁu%jco Wd o@b'éé{éréﬂﬂb:?ndlé)("l‘fér a%hl'f&x%regféw&dméﬁﬂ) a
hydr oxy- substitute ower al hio | ower al kyl group,

phenoxy- subst¢laim kevherower al kyI bh| o | ower alkyl group, 35 and -246- (86)
a | ower ahgoxyeqbonyl -substituted | ower alkylthio Iower alkyl group, and
each of the groups (1) to (32), (37), (39) to (56), (64) to (79), (81) to
(83) and (85)(Ihashemdgoupne or nore 5 substituents selected fromthe

fol |l owi ng (1-(;9“;}&1&1]@0’%% on the cycloal kyl, aromatic or heterocyclic ring:
(1-1) hal ogen ato ) lower alkylthio groups optionally substituted
with one or rBrath ’ﬁéﬂﬂ@éﬁlpatons 10 (1-3) | ower alkyl groups optionally

substituted wihh 4 ?ﬂg,lﬂylggg{qg hal ogen atons, (1-4) |ower al koxy groups
optionally substl uted'wth one or nore haI ogen atons, (1-5) nitro group,

15(1-6) | dperlBiapgsegisdrgsomy| groups, (1-7) anmino groups optionally
substituted V(M R uQ RBE/1 Boug, WO | oner al kyl groups, (1-8) |ower alkyl sul fonyl
groups, (1-9) cyano ‘group, 20(1-10) carboxy group, (1-11) hydroxy group,
(1-12) thi en;ﬁﬁS)gnmdp@lylgthM) oxazol yl groups, (1-14) naphthyl groups,
25(1-15) ben%@jlahggrg%pwbgt;lmg@,wm Hggloups optionally substituted with

one to three hal ogen ‘atons on the phéenyl ring, (1-17) phenyl |ower al koxy
groups, (1- 18§0)|aéweqraléwwdﬁwwallqi§9m 30(1-19) phenyl groups optionally

substitutgg Qng Ea'@ﬁoﬂh@?%hpsr(!)n@)%)t hopraﬁ),t(@4)fanx€48§ m%h¢é&nﬁépr§§}lect ed from
the group con5|st|ng of hal ogen at , l'ower al koxy groups, cyano group,

| ower al kanoyF hejereqrskic @ecnp sliee aqbﬁwerg%sslfagd frmﬁmfmwh@nwm(lo%@ﬁs al kyl
groups, 35(1-4dned Gy@ne, | ower al kyl groups,

5. A pyrrolidine compound of General Formula (1) or a salt thereof according to
Claim 4, wherein
25 R is a monohalophenyl group, a dihalophenyl group or a phenyl group substituted
with one halogen atom and one lower alkyl group,
RIOI! iS
(1) a phenyl group,
(2) a pyridyl group,
30 (9) a thiazolyl group,
(10) a pyrimidinyl group,
(11) a pyrazinyl group,
(14) a thienyl group,



-247 - (1-22) 5 to 7-nmenbered saturated heterocyclic group-substituted

sul fonyl groups, the heterocyclic group containing on the heterocyclic ring
one or two heteroatons selected fromthe group consisting of nitrogen,
oxygen and 5 sul fur, (1-23) thiazolyl groups optionally substituted with
one or two |ower alkyl groups on the thiazole ring, (1-24) im dazolyl

gr oups, (1-25) amno |ower alkyl ggpups optionally substituted with 10
one or two | ower al kyl groups on the am no group, (1-26) pyrrolidinyl |ower
al koxy groups (1-27) isoxazolyl groups, (1-28) cycloal kyl carbonyl groups,
(1-29) napht hyl oxy 15(1-30) pyridyl groups, (1-31) furyl groups,
(1-32) phenyl% fﬁ‘ﬁgaﬂggﬂP2L33) oxo group, (1-34) carbanoyl group, 20(1-35)
5 to 7-menber@g Eﬁga%&gg@gnm@aﬁﬁ@gmﬁﬁgﬁmgbpups cont ai ni ng one or two

het er oat ons selected fron1thﬁﬁgroup consi sting of nitrogen, oxygen and

sul fur, the H&DeYlgwsrelkory KvetgkdgioBnal |y being substituted with one to
three substi tm@m&&b%ﬁﬁs@dﬁ Lr@n@? fam)qmumma%mtﬂasaﬁa\@fon@wu@ 25

| ower al kyl oups ower ano grou ower . al k roups;
phenyl gr oépg‘eﬁ’fﬁcb"d‘r‘m“gyn@d &P F‘tbﬁtﬁte‘a‘tsosﬁlgft%g‘ﬁm gﬁ)ﬁf"“ﬁ’ cPRyisting @V{J(bﬁé to three

menbers sel eglagfed Jt@fﬂ@ thg IQ\K/QLAD(}'PQ&?S @bm@ [Pfubfidt@Dsh @e@fmoand | ower
al koxy groups; and pyrid roups oxi do group and (1-37) | ower

al koxi do grodﬁb’ge’w}t?’ﬁs lﬁgﬁi(ﬁn%émt‘%at Rand R102 are not sinultaneously
unsubstituted phenyl. -248- a salt thereof according to Claim1, wherein
Rmis (1) a q)henwpygbmm dohx@burﬂ&YGbx&dzﬂFGmtﬂd‘(e) @healy thetebNgcatiag too t hree
substituents sele fromthe u -1) to (1-37) as defined in Caim
1. 3.A pyrrolqﬁ f“nsgsege %ﬁ'ﬁdhecﬁm‘%e ’tﬁzflé Bormula (1) or a salt thereof
accordi ng10o (&cﬂbﬁpmnal)pmhﬁr(m ﬁyrﬂailde%/Iz(xﬂl)lea phenyl group that may have on

the phenyl subs ts sel ected fromthe group
consi sti ng of(g?lfori’? eﬁél R 5 ﬁ%%? Hé?ng ? | ower al kyl groups optionally
égbstl fu}:ed V(?t#hithm&)phmyt)ﬂfeeﬁ (E}ib)@@h?lnat-ﬂmﬁxge4 At pyrrol i ((j:: ne cgnpaznd of 10
neral For a reof according to aim erein
R2is (1) g%%gnfé")ﬁroﬁg%‘ﬁgﬁg)(woggpér 18 group, (9) a thiazolyl group, (10)
a pyr |dm di nyI(3,grddlm;opﬂé§1y()14ﬂuaopnenyi)z(875p%rrr?rdnug}ylla(rﬂn@) aI Lh: enyl gr oup( 6(();18)
an indazo 0 u ower al kyl group or a
| over al kb)iy (?8@/85% 1(1 Ph&‘}yil?yu(g )ﬂvf’hg‘r‘i‘ é}c‘ﬁyaim"’?ehe groups (1), (2), (9),
(10), (11), (4349)- (&ﬂhiox(o%n)lethﬁyhdnal\)@nomdxh-he_/lqnhm‘]yienzomtxﬁe,t erocyclic ring one

to three sub t| nt s se ted he oups (1-1) to (1-37) as defined
in daim 1. 36‘??08%?“5 ﬁk%ﬁ?dﬁ %eneral Formula (1) or a salt

t her eof accor(dthﬂgromﬂx(ar@hmﬂ) (SW@ﬂm Rgthiaebl-1-gaminapnohal ophenyl group, a
di hal ophenyl rou hen 0 sfituted with one hal ogen atom and
one | ower aI B%‘]jﬂy ﬁ? %(léd“% ylié%zop? Leny group, (2) a pyridyl
group, 302(Q9)(3adtchioambéryl) (§)-munp)idig-BOYth@azqy2r ylamide,ny | group, (11) a pyrazinyl
group, (14) up, . .- 249-(48) . |ndazol roup, (59) a

hydr oxy- subst%’%gf féyﬂp ﬁp%n%iilﬁn%ﬁﬁd@ppycﬁm&?édﬁlamm? (Swe}fkgralqkoxy | ower al kyl
group, and edobroplienylhergimelips(Si-pyrrolid@y3-yla@ine, (10), (11), (14) and (48) may

rave on the RIS O %0518 SSHEL g 99,058, 1k SHRGLI LUent s sel eotec
optional |y sdbshlemutbaraphedy)pyralino?-yhth)-eyhdldogenlamirens, and (1-9) cyano

6. 1 It th f
Sccordi ng' o Sy s R AR AR 2L R PR Bl 1) 70 P 20 T
(4-chlor ophelﬁ%rbl)lqzrhe‘HMM(p@?rLYbyﬁﬁbbnOdywr@-yl)*&%brmerohdm% ylamine,

(3, a0 vt 1 or SpeRaEhakib DL OGPkt S fRe,
hi s- (4- f | uor EbHdery HyuoRpheyHr(B)-Pxatiokidig-3yylivphes;3-ylamine,
(3,4-difl uor?aoaﬁax%h)ﬂu% gqén?gr@mn&@ygf)d Jﬁas J@y)rgy%n&ih@ “yBinyh@m ne, 15

(3-chloro-4 uoropheny -ylI'-p-tol yl'am ne,
[(S)- (48] (fbﬂ@ffg-”mwhp%éﬂ? Wmdldﬁwl)isypﬁmhﬁ@rl Bemizeni tril e,

is-(3- quor \;

3-chl oro- 4- ﬁ{l}g%éﬁo&ﬁlg&{@%&@%@m‘inﬁém@@@][e h|ax<'§1ozlol 2-yl am ne,

4-f 1 uor ophemy®)-F- Q)IOrpy‘r wrapdenygyrpliding daylaming -3 gty her opapez-¢13

, 4-di chl orop ( t V. e, (3

, 4-di chl or opﬁgem&g 5 @%B%{nrryﬁék ?Heﬁ'xoégefh\&l) (§j ﬁ%‘(eﬁlhzrill?1 3 ’%@H}&ﬂ] ne, (3-chloro-4-

f1 uor ophenyl )‘TBW&Pfﬁﬂf2-4yfh10(0$)1€f15913mhd@r3n¥1@nwhH’FPP?e'1 -ol,

(3-chl oro-4-fl uorophenyl)-(5-chloropyridin-2-y1)-(S)-pyrrolidin-3-ylam ne,

(3-chl oro-4-fl uorophenyl)pyridin-2-y1-(S)-pyrmidin-3-ylam ne, 25

(3-chl oro-4-fl uorophenyppyridin-3-y1-(S)-pyrrolidin-3-ylam ne,

(3-chl oro-4-fluorophenyl)-(6-fluoropyridin-3-yl)-(S)-pyrrolidin-3-ylam ne,

(3, 4-dichl orophenyi ) pyridin-3-y1-(S)-pyn-olidin-3-ylam ne,

4-
bi
(
(



I

-[(S)-(3-chl oro-4-fluorophenyl)pyrrolidin-3-ylam nol-2-nethyl-propan-2-ol,
(3-chl oro-4-fluorophenyl) - (2-net hoxyethyl)-(S)-pyrrolidin-3-ylamne, 3-

[ (S)-(3-chl oro-4-fluorophenyl)pyrro lidin-3-ylamno}-propan-1-ol, -250-
3-1(S)-(3-chl oro-4-fluorophenyppyrrolidin-3-yl am noj - propan-1|-ol,

(3-chl oro-4-fl uorophenyl) - (3- et hoxypropyl)-(S)-pyrrolidin-3-ylam ne, and
(3-chl oro-4-fl uorophenyl)-(1-nethyl- 1H2F%ﬂazol -5-y1)-(S)-pyrrolidin-3-ylam
ne. 7. A pharnmaceutical conposition conprising a pyrrolidine conmpound of
General 5 Formula (1) or a salt thereof according to Claiml1l as an active

i ngredi ent ang-[@) mqaﬂm@mmbf@mmyypmﬁapBManmﬂaen ol, 8. A prophylactic

and/ or therapgu f or ed b ced neurot ransni ssi on
o “ser ot oni n CHOIEnA BRI PG EARAE S TP T e A he v

i ngredi ent a @Eydhtodd- ndlumepmmp)ouméthgﬂ}&m&baf yHo8 ptralididB- )Oa\’mxﬁe.sa| t thereof
according 10 to Cdaiml1l. 9. A prophylactic and/or therapeutic agent
according to 4 ai [ roup
consi sting.of "hypey DisrieEkEh oS SahAng SpRB T Bheb LA pdferd
posttraumabi chstnnbs('B)csylsdttbemqfaa@uhg teidiamd as ymahtigenpgredietiaddat personal ity
di sorders; %gur(%%l .G F'b?%rgl%rr precoci ous ejacul ation; eating 15

di sorders; ob Si e car 5ependen0| es to al cohol, cocaine, heroin,

phenobarbital, nicotine and benzodi azepi nes; cluster headache; m graine;
pai n di sor der$. Al Zhespphotactic @lﬂ/@e&@@peueibs&essﬁw@%@ﬂmh@ﬁ\be refueedr ders; pani c
disorders’ MERolafhi St Srobi KRB BARGe COMIARIAEIE AL ders;
vascul ar spasnm cere ar at axi a; trolnte nal t di sorders;
negative syndingrdienf ps’@ﬁldm]@hmewné Generb Remuisl) @@ selytheneofascordingr orryal gi a
syndrone; 19t rgg§aiicont i nence; Tourette's syndrome; trichotillomani a;

kl ept omani a; mal e i npotence; attention deficit hyperactivity disorder
(ADHD) ; chronjic paroxysmal hem crania; chronic fati gue cat apl exy; sl eep
apnea syndrone and M ?&‘Ffélndfor therapepHc agentcensdipe RGINR & dersi ther apeut i ¢

agent accordi d'i@rdeels@al@étéﬂ fBom WR@F R BorlsREn 2T h%&t@xﬁsﬂﬁf ddpfessi®l; apti@d from the
group consi st ng depressions selected fromthe ‘grou consi sting of

maj or depres ersmfeﬁbP%ﬁtral‘de%%?eﬁféﬁ’ndr‘b‘P‘béF‘é? stegsyRyedipRervoidinked epi sode;

dysthym c di sRFdedisy disdrs b6ddysthorpBt MiBba@! pre@RioesSiRntioseasgnal affective
di sorders; post partum depression; mnor depression; recurrent brief

depr essi v &5 o dsordsesy obepify F%F&‘%ij‘é’e’éﬁéﬁ?‘%“s‘% i’lﬁ?ﬂ%ﬁ?‘iﬁ‘fﬂeche&é‘bti’é%‘??’ﬁh“al’doubl e 30

depr essi on; ah@o@h@wbe@ueﬁgkpmepdxu&bmawes midhhiX& Paid b ALY AkhbigRFESSI Ve
di sorders; )ressi_ons i nduced by vari ous phyS| cal disorders selected from

the group co C_E} ARgESTe- e shvg disorfes epas disiflstst HEFPYY diseiders:

hyper par at hy reaiighssiR &ydash: %enrr‘é@%@@ﬂ Wsculad Spsm| RtdbatLaBeal bl eedi ng,
di abetes, chronic fatigue syndrone and cancers; depression of the

ni ddl e- aged gagiotestigad ?%§§PTS?FS ngersve saxdsmedt sehiroplienis; PesinEEa) escent s:

depr essi 0p0 i RewEER; BProntyh Rl GRS, s@@prne&ﬁﬂn%elmk&wsmmaﬁj ust ment
di sorder; and %g{% eties sel ected fromthe rou nsi sting. of anxiety

i nduced by adj 135 Klgpipryania; fiale ImRYEReEyA tF‘i‘fH’Bé’é 1yrerativBpdietigersel ect ed
from the gr oADED)SIhidnict@roRlsme BéhnitradbRronRIfaigie; cafafiety; GBepadpbed NNEr ear
injury. 11. Use of 3 E rrolidine conpound of General Fornula (1) or a salt
t hereof accor@IhY s g%f/i Sfe of daims 1 to 6 as a drug. 12. Use of a
pyrrolidine conpound of General Formula (1) or a salt thereof according to
any one of Cl18i nsA brapbyléetia sndiorsiearapeativi agent @crptdidego OB voareiardd/ or a

nor epi negﬁ%{l f&%&a@.ﬂm@é&%d'ﬁ%m tm%?ﬁpdl andLol 80@, dopam ne reuptake inhibitor. 13.

A proces or producing a pyrr npound of General Formula (1):
F4101 02 1) depressiond selettaéfremithe gndwroensmnhgctf mck dRpeias bpalsr ldbfardeed in C aim

Feoi ( 2) 1 ipgBPRRL L iRl bR R ERANE P BIRLT) ana RuT2 1 6
an am no- pr odemtssing sgasoxwﬂ)afchc;vahsoedermpwaftartmn da;afeastonnnmmodepemxe t he am no
protecting g t&Rent brief depressive disorder; intractable depression/chronic depression; double
30 depression; alcohol-induced mood disorders; mixed anxiety & depressive disorders;
depressions induced by various physical disorders selected from the group consisting

of Cushing’s disease, hypothyroidism, hyperparathyroidism syndrome, Addison’s
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intracerebral bleeding, diabetes, chronic fatigue syndrome and cancers; depression of
the middle-aged; senile depression; depression of children and adolescents; depression
induced by interferons; depression induced by adjustment disorder; and

anxieties selected from the group consisting of anxiety induced by adjustment disorder
and anxiety induced by neuropathy selected from the group consisting of head trauma,

brain infection and inner ear injury.

11. Use of a pyrrolidine compound of General Formula (1) or a salt thereof

according to any one of Claims 1 to 6 as a drug.

12. Use of a pyrrolidine compound of General Formula (1) or a salt thereof
according to any one of Claims 1 to 6 as a serotonin reuptake inhibitor and/or a

norepinephrine reuptake inhibitor and/or a dopamine reuptake inhibitor.

13. A process for producing a pyrrolidine compound of General Formula (1):
R101
e
{ g (1
N
H

192 are as defined in Claim 1,

or a salt thereof, wherein R'®! and R

the process comprising

(1) subjecting a compound of General Formula (2)
R101

|
N—R©?

|
K12
wherein R'"' and R'* are as defined in Claim 1 and R'"? is an amino-protecting group,

to an elimination reaction to remove the amino protecting group.



