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COMPOUNDS AS CCRS ANTAGONI STS Field of the Invention
This invention relates to conpounds (pyrrolidine
derivatives) useful as CCR5 receptor 5 antagonists,
the preparati on nmethods and the uses thereof

Background of the lnvention enmpkines are a famly of
oyt ok nes 1 hat CASIRALSB ARCORANACORISTSn o
| ynphocytes. They play a mgjor role in inflamatory
Field SSREPRZSSon | eucocyte exosnosis, tissue infiltration,
?u.rm.rl dgenesis and 10 enbryoni c devel opnent.
Grenpkinties slaiesny remeoundim (Pyrrabilingederarieeskivgefl as CCRS receptor
antagolRIseGH b%araﬂ@ntlﬂetﬁ@is ehdhahsdeiaddrs ranging from8 kD to
14 kD. rrently there are about 45 nenbers in the
famly, which share the common characteristic, i.e.
Backgeanidaifithd iventiumsi t i on- conserved cystei nes. According
rese : [ ~
¢ Rt SRR B crbRh MBS AR RE Bl S R BRocyes. They
play a graoreie menflanamitpry resporses pneecytnexesmosisatisye MiEtioG ymegenesis and
embry&ﬁ@dex&lofﬁreﬁi @lﬁéin&il‘fé@%@]%}i RES fanARITGedtbtbe gl ?}ﬁo@cﬁlés, with molecular
weigh(s SGGE TR SRGRTALD) Carar Elz‘i%?%ﬁo&r@ﬁﬂ%@er% Irfig Tamity which share
the cofmos thaactafstic henmiiamefoui posioHcatserved yysedresnkécnrling to the presence of
intervejilﬁ‘%ee%i & Jeid b&@e%[ fhe %g%gns%{:\@g rcgétagest Rar EJB%\I terminal, the chemokine
~characteristics of specifically binding chenoki nes .
family (ip gfoupscaiint &, categoriessCtY-§akdCi §-Xe-(Carth éngrimalines, among which C-X-C
chemok#Bs faBBiol-Shembkigsy) bitetht €CE PhePokinds HREBLhE R inesFRR MK A8 members.
3ﬁ$€ﬁaors aée ) roteéﬂ %ﬁgpled Lecg$t%rs @ CR) , d dine t
CpR\PE CREWPKTTIER SRR PRGN HE FIeRP s AR A5 ggd according to
the characraiistiss ab speeificalbsbiading xhenaakad ek (fonrexdin@, 1f ets rhigaml 1sa@d chemokine
[ ~ r g Al i.ndi ni
sub-faft'ﬁﬁ?/, L] 3¢ %laéepiofqasm&%tﬁe% ('f@il@)a Cherm99e péé&ﬂbl@ Urd IG n@&gﬁ J;%Bﬁled receptors

S, recepto can coupl e to Cgr ote ,
(GPCRyerthigh Baveisavegicgirgrvetl plaha trlixttiapymenrane dopaing g wel asgm extracellular N

terminhlN@Bd a8 Ahia&dliSlar ChEMBI] NEpon@sRIA O S 6iidls, thiflEbdgRordFaBidy t@Touple to G

proteing fg.‘[l(lli glfeaia‘%ghel %’gr?aﬁ Hﬁés%ﬁ%{oﬁn&gtg tlgeg%ﬁeg‘g?ff,]tgee agcg%?’sl sglglge’rmo%ne receptors can
inducerapisiibs ofentiaetlhdes sighalb and dahg therbeheliensfesellacuihvaatigitation of adenosine
cyclasé?ﬁlbﬁﬁzé)ﬁnt?gﬂﬁﬁ'r ncaK:!ilﬂl‘rflSi‘g%a e,'a Eg}éféﬁ %ﬁsjghes gf g?&éih Q&]?Jses, mnduce cell

. mgration enot axi s)_an secretion o
directipnal pugrafios (chpmotyyisy gid affeot thessiskpmel EkESE or s have been
S 6l et 119f dhedokifdGRbeploks h&A¥ GBI RentfcRICE@RD 1 OEXARL 6, XCR1 and CX;CRI.

1enoki ne receptors are regarded as. ,nmport ant .
Chem B BREs &F FRRHPA A Rirr R HaLiis BEn RSt B0esnonses and autimmune
discaseli Gemgdse! (GeNar dmganddt 2,1084 5 (M Noltherdore0 el Brod@@OE) 9f, chemokine
recept&r_g %i'h@ltl&’lflg agénlik@s Wéfllte%%ﬁ’lﬁé) &h U‘eh&g@kﬂ Ptioud BRERLOLBh as inflammation,

(1ncluding agoni sts and antagoni sts) can be used I1n . .
allergy, Apfopmues diseisess IEAAYY | INEFHRTHTSRSH, sclepdegpgyeosinophilic myositis,
tumorigetedis adineadastaases, inflammtory intestine di seases,

GBS s of B B ehapkety BNIR Specpmi ST AEETHS MIP-10.and
MIP-1Be€€R6 erpressemen ienslribn ddlyelimu sheagpoinhesalsbleade TRANPESytes, mononuclear
cells, Maabbl?afg@@ dnd NndBnd cBRis Q@Rﬁlﬂﬁfﬁﬁfaﬁﬁﬁ_%éﬂso thafl $RGikiphteCin maintenance of

cell romthe peripheral blog ynphocyt es, .
long-toigripfrnaip. Theadipis, tﬁﬁﬁ@ﬁ%‘ﬁ%&%&l‘lﬁﬂ% fiR0ld sqgulateghgrecruitment of
T celld ofihfimmedt@y git@emaking CAR Spadein €dapadng target fainmla@imanioe add autoimmune

. opg- i J.on..Th r Lat] . .
a0 L CLRATIRALAD  HELEE S RSTRAMLELLO) Mmin v
mucosg gljirg (Aadrpndtiabrintatramel, 4 64,@303-haK2HG))CERE 729, newall molecule antagonist

of CCRS %fbﬁf@dﬂeom&géngﬁ&ucfe@ brihefs R AR@RLvaR: @R Bt OIRHAE 32,2124-32, (2002)).
T fcll sgngggs.. or exanpl e, CCR5 dﬁ%]lﬁcll engé rote tei rrfé;e i< Tocal
eretpiey gnﬁa%{ljsése@n gyéerdeto Itrﬁ'11t|a§ tp% er ocal dermatitis, loca

injury (Andres et al., J Imunol, 164, 6303-12,

(2002)); TAK779, a small nolecyl e antagoni st of CCR5

i nhi bited coll agen-induced arthritis in mce (Yang et

al ., Fur. J Trmmunol, 32,2124-32, (2002)). Therefore,

CCR5 ant agoni sts can be used to treat asthma, | ocal

di sorder (such as local dermatitis, |local t

o, . o o o e
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to chronic obstructive pul nonary di seases (COPD)
(Cosio et at, Chest, 121, 160S-165S, (2002)),

t herefore, CCR5 antagonists nay be applied to COPD
treat nent. 5 Besi des its roles in inflamTatory and

ne res nnklne receptars nmay
anaphﬁ%f f%ﬁﬁ‘fn \AHEERs Clgrogisn BFaLigss: e%ar%d @ ﬁ%r s lhrgais diseases and

autoin®@ink slisedsey (sﬁohaﬁmhl,ﬂ?upléltﬂefrg’slsf ﬁﬂl@pﬁr@toryradelamas) Aﬂ;sloaGDﬁm call is related

to chr?xﬂé ¢ % il gulglo qg d?s%lageg’ r(C? ggs:gc}/ Iegnﬁialélr bf' ]'e\%)g 1'65‘8 (2002)),

are m af I a.
therefqrﬁﬁ&RSaamagymstsmb@ htmh@d(tq@OPlaéremms take part in HTV

B&Yd%§'1ﬁ%le§%i 11‘2Haﬁmt1 eha rlﬁlm&étlrlas%enéa& %h@&oklﬁ& SREMHS- may also be

t udi es . sho hat the CD4 no l'e on h
imporigg 105 3P gy P TEHBRS Pomd e 1 Ft‘lxlﬁa%%B Bl Dy receptor mediates
plasma@lioeeryi t8 réxbblosdiédlls Candnhditidudie déficat inhtee Doty Iretepioe aefprotected from

malari!a_" 1}\40}@ %Ioboﬁﬁ‘iﬂ]grs &nﬁjgﬁeﬁ%%lngtrg&b&% kY EQI‘% ﬁ?ndHﬂ3 %Vasw{l heﬁld are therefore

I nvasli on Co-rec ors
calledlrliﬁ\éﬁwevcmetorrseceptors CCR5, CXCR4, CCR2b CCR3 CCRB

SihdicOERNRA tﬁﬁ{%/l%pClDﬂ Iﬁ@&uleﬂﬂ%ggh LR, 1ng§E Sab@N@dr ARV | 1nva51on but
r ol.0o
CD4 hopgrmet sl T P S G Y vt S th ) Sy Tevealed tha,

the othienscasillehHIViiivhsgorQORBeapeys 46 clmoﬂqrmreoppmmmfam@m CH&2b, CCR3,

cors i =001 s T, LFRTIRARRIARRY SR p Y LLBBLE ks, 7000,
(1997) FGROAIIX R 1ﬂ@csnaa@éﬂb(tf@rrecepml@fvmoefor Vase,on while CCR3 may

par‘ual}%lrt!a,'lﬁa| @Irt ih € HrilWentiyAoLeE8 QSR;_SJ n?\/l m?&@pfﬁ@ﬁo@@ Ltedpey) $HV alNco-receptor
ans SS1 .0 o
while FERR43S e S e - FRue D e iber ﬂﬁfﬂfves’?ggg i fiycial for HIV

transnsston,cand (@GR amedul gors vadreghlate ,theQSRSmIzEiog byl tropic HIV-1 in human beings

and c&tﬁ?d'foﬁl' ng e\%N\QEél JXH/D %ts an d{% P4 &tgsalg@{br%egc%{ hecrs binding

linto ceI s 1 nhi . H'V
chemomﬁ%éAMrES el ¢ apg VBB P eaniblagisthe prity of AH Vbl nte qells adrus inhibit the

lﬁealoansaﬂmm&;ulet &ubd 0t taNbigdno VTS akf hftgdohivelité function can also
ff tleg Iy r%[é)%tentr In vitro. As described above, there
ettectiyely Ao MELY"P0 devel op a new cl ass of conpounds

As dbwhibak abopet there 1CBRBrgent vegdrio skegelop?2® nBiv SClsOSUREGRINds useful as
potent TR 5| IMENELON One obj ect of the invention is to

provi de a class of conpounds useful as CCR5

antagoni sts. Another object of the invention is to
DISCPROSVRELO T TRIINVENTION pr ocesses for the conpounds and

he .. ft nds. || he first t h .
O bt S bt S BRI 7 of SRR s GFPE TioRs! dihgonists
phethermbiat df dlad ihyentior spe pioliee tRPredictian prheses for tiRompounds and the

usesoﬁgg\lggn gy 1-1J R NR6 R (1) wherein R is benzyl
benzqy I, cycl ohexanecar bonyl , cycIoPentanecarbon

1ol ﬁ{sg %ﬁpF%ﬁW ingpntion REEdey cempA of formpla 1gF phaseaceuiically acceptable
salts ttepdot:onal |y substituted wth 1-3 substituents

i ndependently selected fromthe gf oup consi sting of

hal ogen, Cl14 al kyl and 4 al K R3O wherein R2 is

hydr oxyl, phenyl cark?g % xy phenpxyl , thiophenyl,

anilino or phenyl sul Ponyl, emeln the benzene rings

of the groups are opti Bmal Iy subgtltﬁ?ed with 1-3

substituents independently selected‘fromthe group

wheieindty in el hsnesyb r?yglﬁlepxeilecarbamﬂaywcloze%@ﬁ%bwymhﬁ%vlsulfonyl or
naphthieaibogieNthe Gloups a}&yﬂtwnﬂfyeﬁﬂ/)btlt@l‘éd with 1-3 substituents independently selected

from tlllepérggpnczo%gigln%lof gllgée?l?(@ 1-4 a?lq)f lal)ld Cia a?l{o(;(ly n the

wherein R, is hydroxyl, phenylcarbonyloxy, phenoxyl, thiophenyl, anilino or phenylsulfonyl,
wherein the benzene rings of the groups are optionally substituted with 1-3 substituents independently
selected from the group consisting of halogen and C;4 alkyl;
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benzene rings of the groups are optionally substituted

wWth 1-3 substituents independently selected fromthe

group consi sting of hal ogen and Cl-4 al kyl; wherein R4

i s hydrogen, hydroxyl or is absent; 5 wherein R7 is

hydrogen, C, -6 al kyl or phenyl; erein X is oxygen

or carbon or is absent; provide wﬁ%t when X i s oxygen

vaereirsRab s dtogerRA 4 Ry, fbergt oY a abgemiold]pir3]pivosliSedy wherein the
benze s %fl tRe %6 HoBre o\ﬁtlb&lllgl'sﬂlf)é?ﬁ%ﬂ with 1.5 sEkiiRedb Kddep@idently selected

th t f
rom 6 b BB Y BBEREBUEY MoneyTorycarbomyl -

wheres] Bge Ry dseseryvsxgraberdasent; 10 4- met hoxy
vierezyR o Yigdogeang |-, alkyl weplienll; benzyl oxycar bonyl ,
Veherrglﬁsaly BEL MU bcGPRYb@ACAr Donyl , 4-ari no
an benzo #bggqgox%l "
Vi G ﬁ gelb?fe‘ﬁ? € 0 g A o
mh‘edgdl whﬂnﬁé ny Farbgn, afhérmtxcgg&e,ekyls Candilyhengllyd and Kaysl selegied from the
group RonsidBg agtd }ﬁtlbowfzﬂﬁycﬁlfbbﬁ@lp B@ﬁyloxﬁfarbonﬁs -4HaeI3¥h ,benzyloxycarbonyl,

r I r
4- met%?? f&h%ﬁ?% 4[r c\)ﬁ%‘ b C'f Fcﬁl $e{] ?glu?f H?ﬁj&ycarbonyl
4- amn}?eh%iplpxycarfgnyéy ?n&ﬁ - ﬁ/ |methy oxycarbonyl, phenylsuq onyl, 4-methyl
phenylsylfingh enpteneyaedid nanid, p}ph}elnaybgml'lf OmyRs, dks and Y together form phenyl or
4Q1m&%nhmnmﬁgagQqnkaqﬂ$§@ preferred are conpounds of

Ifrgireﬁycl %{e cé’é‘&ﬁ ruﬁéi%} oﬁ%?rhﬁﬂahy %h%}(éﬁl ! P%@%%/ ﬁ;?el%gé}x %ﬁ/aloéen benzoyl,

cyc °h6>F3é‘F<é‘Ft?°é‘Ml %@p@aﬁ%ﬁrhw d’fhelfyésr‘#B‘PSél of nmh&w@awoms‘ is
Alyalpoipemrd a€lcodhpaindy bf fophlﬂialy WwherémRyliolgelroxy ipbenylcarbonylexy, phenoxyl,

thloph&%y( tﬂtﬁﬂ‘lﬁ%[“gﬂe[ng‘lvs@}dill pxol 5-yl). 20 Also preferred are
en or

rﬁ:t'lerr geﬁgmpﬁgl S &%tlo é,gh ?v%grem)i%bg e}ﬁcf g]o4 alky‘?, phenyl, 4-halogen
prefe are conpounds of fornula I mhereln Xis
phenleaIf Y i(Bed2old][0GgdioxoRS-yil)s C, -6 al kyl or allyl and
t u t I
Ef“ef%‘%é S5 SRR oL BGANS ROt el . R,
onxycarbonyI 4- met hoxyl benzyloxycarbonyl .
Mlsmnefvyﬂed b@rmy!p@uqu af foonylh | whre#- X ¢arhmr‘6nﬂemlhygen Rsis Cy- alkyl or

allyl ah@RZ W RiyearrRanite, créupaddn g@whmmmh&w&bml benzyloxycarbonyl,
4- halog‘ﬁqnzg% %lk%yg%ﬁy?ﬁﬁzo%e n? tH/o'L(yl ﬁ%ﬂy lg %&%{pﬁonwmethyl benzyloxycarbonyl,
A-rifliprospiihnd xy ROBY g CAREM YN AVATRER bRpPIoERbRasls RiensRl. 3 dioxol-5-yl

methyko@gnatﬂmeyl Ploanyispliiery; | 4-methyIGhiR@A TRy Ip ﬁqﬂuyhoxy@des(b and phenylcarbamyl;
OrRs, rmaﬁ@tz rt@éth@f Rrf gﬁa@u&dsmémmm{eﬁ\yll wherein R7 is
A Qlo n%ef%rr%d arg FOI%I%dungﬁ ol<f¥“?rln1u|1a %her%‘l Ms’%%@ro ﬁ%r sfl ?r l%/l or pflenyl.

Apreprsferred P@eCP@P%ﬁ%Sﬁ orpdy byl | m hal ogen benzoyl ,

cycl ohexanecar bonyl, cycl ané%ﬁrbonyl
phenyl sul f onyl or htEﬁfE??%ZﬁéEOche groups are
optionally substltut 1- bstituents

i ndependent |y selectedlfron1the. roup consisting of
halogen C, _4 al kyl and® C, 4 al Roxy, @p R3 is
drogen, Cl -4 al kyl, phenyl or -CP
?%%ﬁ?o[d][l 3] di oxol -5-yl), wherein the benzene
Br oupleneyl, theezayl, oupbalegee bgtzioyin adylclphsubstitonyle deywlopéntanecarbonyl,

phenyll‘wlg]lfo% Plor %a@%{ﬁ%%eg%#lﬁpt ﬁ? %&ﬁ)@ end eﬂﬁ gﬂall?eélﬁ)%{itﬁﬁd f \&g{n 1-3 substituents
mdepeg@qné& ts%mefdrf&w fhﬁ@r@apéewl%laag 928ty op auwhaqdrco +BlREY |

oxycar bonyl , benzyloxycgiff§2y,
Rj3 is hydrogen, C,.4 alkyl, phenyl or (benzo[d][1,3]dioxol-5-yl), wherein the benzene

groups of the groups are optionally substituted with 1, 2 or 3 substituents independently selected from
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4- hal ogen benzyl oxycar bonyl, 4-net hoxyl

benzyl oxycar bonyl, 4-nethyl benzyl oxycarbonyl ,

4-trifluoromethyl benzyl oxycarbonyl, 4-am no

benzyl oxycar bonyl ; benzo[d][Il, 3]dioxol -5-y1 5

met hyl oxycar bonyl , phenyl sul fonyl, 4-nmet hyl
the groyp &ARRSEDE plgtdAsen andy @ﬁﬂﬁyacetyl and phenyl car banyl .

Ros tselpcted donme thecgopo wosssting of |4-stre denzyl Tajpdagbohyl, Ibenzyloxycarbonyl,
4-halo§é'1‘|ﬂ]10t B@l&yl@%féﬁl%lbmyl,t hﬁ-rﬁdﬂ%ﬁ?@lt | BéhzPoRQYtafBiy12 4-met}(1€rl fbenzyloxycarbonyl,

. ar eutic C ition_.comprisin ung o .

it PAMRT S PR tBRAN, o oiEp oA HBIRR. 2 Ppfoldlrt skdioxol-5-y1
methylgxyeafiony) eheagpifosyl, 4methyh phanzlsulfanyb 2rphepgryagery anst phspylcarbamyl.

Moo ypreflesdtichi@posds at listedrimoliabtt Iof forrmula 1 in the

IRERAL AR tRfinRntidPpaBdiCapRRhade@cal E2@okiAbn Edn¥prising compound of
j%nﬂuﬂgfeq}Hggr as%ﬁna rragynat0|d69%%Erlgls, aut oi mune

gt SERIDIN LR VIR £ BT mACTHEYY Gt PR S8 Sbnar y di seases .

I aspast, dlipgnvraponRisrides the ke of geraprund af f9Favlp § exthgpreparation of a

medicaridng Fore@hteeHIOf infebfidil h@hihh, rigafatid &hrivi ERBIBMuBONBEERGNd chronic
btotf fO(nuI%éil,O@ HOR3 R7 NOBn (Il'l 15
ODSTUGHE PEMPNARSITELR en, Cl4 al kyl, phenyl or _(7p

Inbemittef dispett, 3the i mveotiort pydvides vinem@rmedifte dfefomewie 11 nisefglsto prepare

ps are optionally substituted with 1-3

Cmﬁp@%%é?@?ﬂ%%?s i ndependently selected fromthe group

consi sting of hal ogen, Cik# alkyl; R7 is hydrogen, Cl-6

al kyl or phenyl. 20 DETAl LKHg DESCRI PTI ON OF THE

| NVENTI ON After i ntensbvesand\ eR¢ ensive study, the

i nventors desi gned and synthesi zed a cl ass of

pyrrolidine derivatives sedywon CCR5' structura

features. The results oR7alInfe denonstrated that

these conpounds were potent|CCR5 ant agoni sts. The

inventors conpl eted the presght invention based on the

25 above. As used herein, the ternﬂﬂhlkyl" is intended

who i ncl ude both branched and strai ght-chain saturated

a $ghatic hydr ocar bon groups _having 1-8, preferredly

1-6 carbon atoms. "Al kenylk'ig intended to include
RSk had9fdn, o1, Akanghad A}W& ‘ot bmngﬂe}nrz@]dhﬁw- I)@herein the benzene
: Hﬁ St _one car bon-.carbaon unq q»?o .an 3% 2- Iv sel 6 h
fines Q p}geemgre"r“Pse R RS Sglé‘ﬁe al'irs . S‘%%‘)ﬁ“ f nderenfinly fgiggred from the
group gensistied Qfchalogeny Si-gMkylor branched hydrocarbon groups
Rhalydiggeas Cil-edlistl ooptenglar bon- car bon triple bond and 2-8
(preferredly 2-6) carbon atons. As used herein, the
term"aryl" used herein refers to aromatic system and
DETA&&@%E HEVQN QF&HEM@B&T&PNC aryl group fused
hageahiasdivetdnd akteairatudy ofe inveritors tdetignettakid Hi@tiatizddadiss af pyrrolidine
derivagvoegt‘tl) Y 811; é(?l%e ds‘up Ega?tf%eﬁ&rgg d']ﬂ{el [ Sltsf Sf M &L (a?ﬂlééx%%at%&j that these
aronatic system 4 anmpl'es o aryV roups 1’ nclude,
compopnds vagre peteitt GGRA angagonists. Thisemvghtorsreapiptetag thepresent invention based on the
abovel €t rohydronaphthyl (tetralin). As used herein, the
term "heterocycle” or "heterocyclic systent is
intended to nean a stable 4, 5, 6, 7-nenbered
A® 0szd Yhetdeing the teriililatkiy L yicintenddieth @ioh el ®bihdranchegl antlisedighthain saturated

aliphat?cahyd‘rgéa?o%h é}gﬁﬁsi l@alvln)é 1S SlteHarrl%Eﬂ?dl 8'carbon atoms. “Alkenyl” is intended to

include straight or branched hydrocarbon groups having at least one carbon-carbon double bond and

2-8 (preferredly 2-6) carbon atoms. “Alkynyl” is intended to include straight or branched hydrocarbon
groups having at least one carbon-carbon triple bond and 2-8 (preferredly 2-6) carbon atoms.

As used herein, the term "aryl" used herein refers to aromatic system and may be monocyclic or
polycyclic aryl group fused together or attached together, thus making at least a portion of fused or

attached rings forming conjugated aromatic system.
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5 unsaturated, and which consists of carbon atons and
1-4 heteroatons independently selected fromthe group
consisting of N, 0 and S and including any nulticyclic
group in whi ch the above-defined heterocyclic rings
an aropmtic rin The, ni trogen d.s
ﬁ& Set P SHApS eﬁﬂﬁem iy BlimEs & Byl Rphilybar Hletihydronaphiny!

(tetraliher ei n, the term "substi tuted aryI or "substituted
ﬁg%seed%g%&r J[h% terﬁlefhgtelsoc;tmgee?)? n@egé/r %/gflco yy@teglr 1s 1%1% ?ed tﬁ mean a stable 4, 5,
6, 7-membered mqetrwshq md@ﬂmmbnhwog@he engawhmh @%nahmt@d paigigliphensaturated or

unsatugh?(élgir Y whibh bdrRists ¥ cRBon by Ialgd fﬂge?%akgrlhsi(m@épgﬁéﬁﬁy selected from the
Supsti tu
group £p ﬁ%nﬁgﬁtﬁ snifr@cgw g, any lwlrleﬁﬁﬁ Sreip it above-defined

heteroBrcBé engsas figud st dntan@nite rageThahioogendnChalfur dktestlatom’s Hadyaptionally be
omdu%f "hal ogen" as used herein refers to fluoro, chloro,
romo or iodo. The conpounds of the present invention

faysed dergtintha itesme isegtijupediand” eroubstfutqsrenasseist irefers tq/anggryl group or

a hetér%cﬁmz' Stb QQideRhddYabBeCRRAMBD] & $alishrudhts ﬁfdleﬁern@erﬂl?rsblé@t@d from halo,

aci ds or .ba of S in
cvanty BETRRE g ST AR £1510AMNb L= 110G RGN, FROPafbgtivted alkoxy,
alkyleecbahg], slkgharhsxyhyitiylamiroar agylthol. ?refenddfsubsticueats iack, hati andiCg., alkyl.
G416 orpgéi%lalﬂ" b Goeftfilitin 356 tt@ﬁudr{zrkcﬁlor@%%lﬁ&& 1&1%' ts
repare om organi c acl S Suc
ongpoungsiof thegag@émﬁm\@n‘@mq gay begdmypiptered én e form of pharmaceutically or

physml'@ldélﬂfﬂ @é’c%tﬁlﬂ@ k#ltsafich arérﬁjsltiﬂe@ fﬁ)ﬁ} ﬁi:éd%rbi\l btafé@ E)kak@%]es of the salts include,
salt.inclu W t

but st B toa i eHGe DG Rt s S S bRer st aifi acd. niic
acid, pbedpboumaciéhdribgiles anththe sdfix prgphed fiofn ¢rpaupacddirsuch @facttiveacid, oxalic
acid, sﬁ&ﬁﬁ@ ycn&j t@fari %{ hE&d pﬁl@tﬁ%&ulfoﬂ\ée&@fd' ﬁlg#e [onglaugg tl?ec‘lli]l@r Examples of the other

mat’e an her conventi ona
salt inclidg e &l Witht élkiﬂh anei@lt iy alkpligr edfthe metail e \?@dlwﬁe notasswm calcium,

magnegldﬁ‘b nE§atnq;n@doﬂ thet pro8ruf; QdfMhe Tdaﬁlpbmde ef lﬂ@npﬂewt Welktich include ester,

carbangE LTGRO S AL RERr e R EpRHE PRAIP o BRpIEE in vivo when
admin@teoadnin tbfs foompbhenahverftiohanctudea d phiaomageamenhlcempdiition and a method of
treatm&grwﬁlﬁﬂgn%fadﬁntﬂﬁ eﬁﬁ?%etﬂéraﬁeﬂﬁﬁa'ﬂgl'e%cﬂv% alllrﬁ)%flf"!)f At CE)ound of formula I to

treating 1 on di sor

mamjalsc & congtotad pf the, Presselanvepiap iy Peeil <91 tr?'cﬁi@& &Héfolm&ctwn Sthma, local

disord@f (kg ldchl dermaitREloas @ﬂl?hﬂé}k@); r}i@ﬁlﬁﬁtbﬂf‘attﬁmt@ aﬁl&@lsdﬂeros@bhﬁfams sarcoid,
es and  auto

other ff%?%ls cﬁsl;egseg %ﬁgui%mglune ﬂ??aﬁ?ﬁm ra§/ mélh]lp e scferog 1gﬁ%}nmatory enteritis) and
chronig lobggnictive bslmonary i d;@amal (OWAY)y Whies amed $or( t'maﬁ@ thaNklgve diseases, the
compo"étﬁé’sdoff e ptré's@f'ﬁt 1h%t151@ ?na?b&vﬁlx‘éﬂ %@ﬁlsgl% ort B@re ﬁfaﬁﬁ&‘éﬁ‘ﬂ%ﬂy acceptable

present 1 nvention nmay be ed wth one or nore
camerﬁawér ‘ﬁ‘é&’éﬁl}fsr sugh gs selvenst s8¢ ﬂue%ﬁ rﬂaﬁ §°@P°t@ﬁ%.°§.té%tlevenﬂon can be
admmetéﬁd’d @sllysol e fidren aihfibl@ts] Vi IES dEb&51©QnWﬂati§ g@hulkd)8uspensions (eg.
contan%né% ?bciut 8%5 %g/ns s%enémg age e)psfrgfsr (‘Jé% %}nsl’ o %b?)gt:] Et?Se(g’}g rszlrlréa(r))f elixirs (eg:
contaiy g pzém@ Zjhi;:,O"/() e@:ohola;om aqlmunm@rejlbwtsntcram 15 9hes lﬁgmehﬂ ftagle injectable

solutloﬁg §p§u)spen§1¥ﬁsu(@§ doRBinifORNd BN sﬂ%eﬁ@ﬁ%ﬁ%&pmng{&ﬁé}ﬂ@&hm) For example,
[1xirs g: contalnln 0% al cohol )

these Eappisraics P OB AR A1 DY 4 HTEREY Pk s op bR i acive ngredient,
which afjreigédbltiethe satititsi ons or suspensions (eg: containing

Q'hg gffe%tﬂx)/es &{%E F'evglorf1 %e%gt?vretm rre]dlerﬁ %a?rrya I dthej %‘ciﬁ{é %5mpound employed,

route andgm%trag@rn@‘;dathe yevgbtyl;tf thge @s)sage( bwem‘gﬂtf)lowr wdhen the daily dose of
the coﬂnﬁ&[n%g b M sSinvenion Y datinigeRd M $86utd frBmtdetoCROMhEKS body weight, the

ffective dose.l evel t ctlve [ gre i.ent
effect aspe {ly (satishang plzrefefq%]:y 80%&8&9?&3 RREED Y e 3 flléteEﬂréH a/ally and the
adm ni stration and the severity of the disease to be
treated. However, when the daiky dose of the
conpounds of this invention is adm nistered in anmounts
fromO0.5 to 500 ng/ kg body weight, the effect is
general ly satisfying. Preferably, 2-4 divided dosages
nay be adn1n|stered dally, and the 5 dosage nmay be

Y | o o g,
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5 urgent need to suppress the disease condition, the
dosage may be divided to several parts, or the dosage
may be reduced proportionally. These active conpounds
may be adninistered oraIIy, i ntravenously,

intr cul ar | ?neou ly. P|Id carrjer
dosagg may Ba éémmésfeéq: ﬁl s q>v‘x§6q gf ‘qqost large mammals, daily total dosage 1s
about dilvgohe0 gefipditds phaite2-80mhe rDssragﬁtf@rhisl siitable &bl btabS€ministration include
0. 5-505{1&%5%’?\% @&'?pouﬁ&’ llﬁlr(ede%}hlp%alllﬁa%?utféalﬁla%ceﬁtablle Igghd"%g%quld carriers. The

dosagesygh¢ragmanbe mteé@ blloeﬂdg ithe l(estuhehamstl@@mn&ﬁ For gxemplgt according to the

urgem%éd BREppr&S HIRiRhdecondior], MRUoSBe WiAG Ve BFvRIed W $RBMELO or the dosage
ctive. |% redi ent and the specific adm nistration

nmyb?ﬁﬁ?@ PERPTIY such as flavoring agent, pigment,
Phess edctiad iooelpamlis aniy obd ddministged boraky, Vlherh(BUSEz, intramuscularly or
y .
subcutXﬁe%?ﬂgr rSog'd cgjrr_%- Iﬁglﬂd%}_léa a lﬁggseeuga\féglgfn%%g %p%) %_pﬂ&tje ulgﬁ:gocrystalhne
cellulog¢, sugrese aéé wlinowhiterlisfedcqagives lr@h@eaamﬂm‘@mramqlmﬂwlqnhélycol non-ionic

surfactBht@h@ 8ifle R 6UFR 6L LA 6ﬂi|ﬂe¥nu@ BIMRRBdebdnbil) Sas 13k a8 tlﬁ? |afeC§u1table for the

active \mg?%f) %Iafa]%l Hﬁrspp(ilg% 1%u@|r§t{onart8%glnﬁt§]§1}/%&§ gﬁ Sul f?avormg agent pigment,
presercanin and) digiokslagty edobras edtamibhEsataaoi IC\/@HTOHmbBHASmasaye advantageously

1nclud@(i mh e&gﬁ'oﬁ] l)f[%h%ﬁﬁ&egt%a{b Pﬁﬁﬁgﬁl% l'y and

I ntraperitonea ution or suspension of
ﬁh@e‘g@f pase tq mgm@qﬁugﬁglgi é{dggmptfaél@n ghgpretgerd pharmaceutically composition 1s
a solldmfpﬂﬁﬁ&ﬂﬁﬂ patidifar 2ebleRtor BhRuIsafilldd W sdl@ or MMUf @fl dBilistration of
% dxed with surfactants (such as hydroxypropyl
Comp%ﬁﬂﬁﬁpﬁ €YY Besides, the 20 dispersion may be made in
@]heye activa compguiddmayp a:lbq' b¢ mdrhieneregl bpthodarautedly tahe imdapdrioreally, and the
solut109 gé(tﬁgo?)glg gl@ gtctgjﬁ ggledleﬂtsn agfs‘rléer ‘t\)/agéll ehgﬂﬁbl‘:celﬁﬁ,glw Jc'caﬂab@é‘ salt) can be
manufm%% dedwatey pweed BB o aftru&h dsuch gsnRydpeypedisl gﬁlé}wﬁ) opesides, the

dlsperMIPﬁqﬁ’}OBQﬁEdeSlH%lchﬂﬁ ﬁgﬁd fpwéﬁqysaae g@béleana He thiRfuRLSf PRRethylene glycol
e I'si on

I t
i oit D58 G Bl S PRUET it pssr R O b FhQkd bey fagluded in the
preparatrqnetn:lalmbmtle@rmmhoﬁmmroqﬂgms| on). Under all

BQ!&Q& gﬁﬁ’i? §u1taf>l@ ?oc‘r(?n]gé-fﬁ)ﬁ%l 514108 WBtePUhltioR edlﬁ)tef‘sﬁdn cfﬁd Rfed powder

ection fromt e syrin

(for m%‘“r r?sepﬁﬁag@n %fét%ﬂ%sfup@ctalﬂa &9 u"FPélrﬂ!ifdaS@?flﬁ]PPh néﬁcﬁﬂst@qha@@ these dosage
forms ﬁﬁl@tdbel Jt@s andalitfhid st thd e sfoarfagn ey SRRk altien@kig@Todis must be stable

ander [N St VAR TGOV BR ot Qg pmicroonganioms
(such aq;éxaq:tgm andrfenad Theyphaaicentjcabdacresn odn esobiantans digbsreiag imgdium, including
water, RIRRYI &h& s g’19éérlnaﬁl%pi/lb19élg19cd?%M%'ﬂbﬁ' &ﬂfet@léﬁ%o%lj)ool)t aR appropriate
appropriate ~m xtures thereof and vegetabl'e oi
mixturgs, e@%ﬁﬁédﬁﬁ?&ﬁm¥he present |nvent|on can be prepared
ah‘s:m@omgistoﬁﬂk deesém idveiongaSbhiprpaed acteldE®o the following Schemes.
Treatenent of (3-am nopropanoic acid 1 with methano
Medd soc12 at reflux provi des nethyl ester. The
T@mainnliltm@ Branproptapenad acadrl methaasathanpleand (50 Ghr as refbix@dowdes imethyl ester.
The re%%q{npﬁﬁ&@ﬂl anfROTh deni B2 FrSG With 8 RE of 9@11%?1%&?11/&1'92? CH;CN in the

as a base to give N— rotected co I
presengg At BrsEt oA baTe N%%oNemPf@gte SEMRUAP Fu %&5 W@Z%Saﬂon of N-protected
compodn® X Ol 2t @b cetd Bfer d@iviatal3 MeesIwgighRiPs dvdargioaiess. Of
enantioners 4. 6 0 R7 R7 SCCl 2/ MeCH Bir, KCO ~~ HO
NHz MeO NBnz reflex CHHCNt O OR7 O ®~ R3 EtO\~
1.LDA MeO' "~ "NBnz + O R3 MeO Okt



13 THE R NBO 4 (+/-) cis + (+/-) trans

Hydr ogenol ysi s of the condensation product 4 catal yzed
by Pd/C in nethanol gives rise to two groups of
cis/trans isonmers of lactam5 directly. Hydrol ysis of
met hyl ester of 5 with strong base such as NaCH or
KOH in net rtanoh7affords terc%(same product, dtsR7
trans-acid OH S0 Batr,COI0 R3

MeO R | H@MW N Z Bn frans (+Ye§ trané\'B@2
Pd/ C Hz(latn) AcOH(cat) O Mel é'r:%@] MeO HO R7 NBO
MeOH rt MOHz R N Bn Cs (+/-) cis 50 MeO HO
<R3 NaOH HHOR3 R7 OMOH R7 N OBn Bn O NaO (+/-)
trans 6 HO RZ MO MOH R7 N O 5 Bn Amd@g@upllng of

6 with W ouno@og(a(f@ f or d 1&Mirde, 7 ly
perforr@ in t'ﬁ%P presence of coupling ?%ag nts %%ﬁ
anm de 7 is reduced with ;LAH to pilblide the; |9 ed

conpound 8. '7 ORs\ R4 7-\ X NH HO HO ?R? HOSU B
\-/ HO,R2 6 RAN R O THE THE R5-y' CVR7, /noo Bn R6
Bh 7 HORN2 LiAH R4\ 4 () cls +(47) trans

Hydrogenolysis of the condensation product 4 catalyzed by Pd/C in methanol gives rise to two
groups of cis/trans isomers of lactam § directly. Hydrolysis of methyl ester of § with strong base such

as NaOH or KOH in methanol affords the same product, its trans-acid 6.

o}
Ho R PA/C.H,(latm) ]
MeOH. 1t R W ©°
|
Bn
trans (+/-) trans 5
H o R, Pd/C,H,(1atm) AcOH(cat) 7 HO
oEY MeO 2R
MeOH, 1t MeOH
NBH RN
|
cis Yo
(+/-)cis 5
o o}
HO HO
Ry N 0 MeOH Ry N ©
Bn Bn
o NaO (+/-) trans 6
ﬁ_/L MeOH

Amide coupling of 6 with amine compounds to afford amide 7 is typically performed in the

presence of coupling reagents. The amide 7 is reduced with LAH to provide the desired compound 8.



R5_-ylx R N THE/reflux Bs Bnh 8 Schene Il The

benzyl protecting group on conpound 8 obtained in

Schenme | is then renoved via Pd/C catal yzed

hydr ogenol ysis to yield a secondary am ne, which is

reacted wth acyl chlorides to 5 furnish conpound 9

HORHO(BZ R4, N 1,2 Pd/ CHg 6h/‘&f\l‘%R-~NQX RS’
N

R5'Y 1 q-| H R41 N Ho RI[Xdbo
CH2Cl 210 @Cﬁﬁ{%bz&%ma |11 Ani dergoup ﬁgﬁf
d ~o

aci d GR; rre | wiggh ani nepgprpound 14, 10X

am de 12 |'% typically performed in the presence of
coupling r8agents. The anode 12 is reduced %ith LAPFto
provide the 10 conpound 13, which is reacted wth
R6CI to afford conpound 14. 0 Qo HO R R4 HN-~NH 11

R4 O HO, . Rséyl\g-l HCBHINI‘(?W , HOSu R7 N O N i
Bn Bn traﬁ\@ ! R6CI / Et3N R4~-\N N
HO Rs HN NTI%/re'fD‘luB7 Bn
8
Scheme 11

The benzyl protecting group on compound 8 obtained in Scheme I is then removed via
Pd/C-catalyzed hydrogenolysis to yield a secondary amine, which is reacted with acyl chlorides to

5  furnish compound 9.

HQ HQ R
R, (\N R pycH, (1 am) Ra (\N SR
N Rs— DX
Y R MeOH Y RN
Re Bn Re
8
HO
R
R,Cl/E Raf N o
1 t3N 4\X\)
s
CH,CI, Rs Y R7 N
Rs R,

Scheme 111
Amide coupling of acid 6 in Scheme I with amine compound 11 to afford amide 12 is typically
performed in the presence of coupling reagents. The amide 12 is reduced with LAH to provide the
10 compound 13, which is reacted with R¢Cl to afford compound 14.

o]
v O O
Ui, ) ~
HO & HN NH 44 R‘Hk HQ R, LiAIH,
HO &8 HN N
R, N o DCC, HOSu Ry N 0)
|
|
Bn Bn
12
(+/-) trans 6
R ’\|l
Bn

13 14
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15

Bn Bn 13 14 8 Schene |V Am de coupling of acid 6 in

Schene | with piperidine-4,4-diol hydrochloride in the

presence of coupling reagents affords ketone 15. The

ketone 15 is reduced with LAH to provide its al cohol

derjvative 16, which is Swern oxidized into ketone 17.
SchemeilNa) |y coupling of 17 with amine RGNH2 in the 5

Afrﬁ&&fd»ﬁﬂirtgfof NeiBld(i08Chéng Ewith bipetidingm 4ididl @k declilaide, in the presence of

coupllré% reagents?c' %gr%g %gt’%@wl% hﬁ% [’tl_b!é uﬁ?@\ﬁﬁ%ﬁﬁ%ﬁ%prw%m alcohol

derlvaﬁ@ ToRwhich © SPHEn Sidiked intoTkpiahE 10 Hralli@opplinkSf B withjapgingRsNH; in the
present?poﬁaa [llf @l O\ &hlts%ﬁ' ageiﬁﬂeﬁlzi_bigmteo— whith 1E\|rélgcﬁa’ Wil B, O\ furnish the target
refl ux
ComPON%‘E - oac) 3 ~JN z R6C1 / EE3BNINRHN' v RS Nom 6 R7 N
RRN Bn 6 Bn 18 Schene V 10,The secondary cl cohol

conpoun %ln Sc Vi strea edr\mmchaeu HQ R,
F@&EQQ ch

anhydid o affo ot ectti€ed npoun
t’b

I's hydr ed to regpove the
corrpo%ﬁd 0. b ConpoEEIgDZO i s Fggcr:]/t vvlth R1

furni sh cémpound 21. The acetyl protecting 1group53”on
compound 21 is then rem)\/@pl VI a treatnent with o
pot aSSL[/gH'} car bonate %hbl g\%nydhﬁlngncon'pﬁ;@éf_&ﬁz
whi ch iSwer n oxi ntto ketone 23. Finallly

coup 23 wi'lt 5NH2 in the preséfice ok;
NaBH( @P’ésults |n an iBtermediate, which is Bn

reacted wwth R6CL to faggish the target conpound
~J HORz HORz Ac, ODMAPI'%/CH(Iatln N HO,,Rz ' vNo

VN HOMG ONRENAGO R JBn Rel/EBR 16 19 2
RYN CN2 K2CCB- / 2 Rowy

RsHN AN

|
Bn

18

Scheme V

The secondary alcohol compound 16 in Scheme IV is treated with acetic anhydride to afford
OH-protected compound 19, which is hydrogenated to remove the benzyl group to give compound 20.
Compound 20 is reacted with R;Cl to furnish compound 21. The acetyl protecting group on compound
21 is then removed via treatment with potassium carbonate in methanol to yield compound 22, which is
Swern oxidized into ketone 23. Finally, coupling of 23 with amine RsNH; in the presence of
NaBH(OAC); results in an intermediate, which is reacted with R¢Cl to furnish the target compound 24.

HO R
Oﬁ%mpﬁﬁmwm/ﬁ
— AcO AcO
HO R; N
Bn

16 19

HO R2
R,Cl/Et;N /@‘)—} K,CO; / MeOH /Q /ﬁ
AcO HO
I
22

RS rlv
21

Ra
Swern oxidation /E\) /ﬁ Rz 1) RsNH, / NaBH(OAc); R5\ /O /ﬁ
O RY N 2)ReCl |

23 R1 24
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AcOR7 NHOR7 N 21 R1 22 R, HO R2 Sweet oxidation N

HO 2 1) R5NH2 / NaBH(OAc)3 R6 N~N, R7 N 2)R 2! R6 RY

J 23 R, 24 9 Schenme VI Activating the hydroxyl of

compound 8 in Schenme | with methanesul fonyl chloride

af fords nmet hanesul fonyl ester, which is reacted with
Scheme Y] t o give conpound 25. N HO RZ N R3 2 R4, MsCl/Et3N

RaiVattde- e lB&ifo\észf bbtﬁiﬁou}tfd F87 ilNS S mBnI Rﬁh Bﬁbthe@esZﬂon;ﬂ chieide affords
methanesul?on]yi St .F?]hlchulg 'feagted til%slil %w‘? co@[p ol I 'owi ng

Ies nten ed to

|IIustr e ¢ vaentlon but not to limt the.scQp&s R,

of tRe[inVentivn. N&xampe 1 Conpeund |- a- 34\66"‘%

- brgnz, 2 o[ +3}dioxel-5-y)-b-— R~ XJ

[ (4- ghenyﬁ geridin-l -yl)methyl | pyrrolidip-3- 6V

Accortling to ®chene 1, SOCK (10 nl) was addéd dropv\P’Se

to the sol ygtion of 3 am nopropionic acid 25

hydrochl oride (7.05 in McOH (40 m) in an ice bath.

INyeRgigN tsi fh@hqmﬂklsmt biaibe f@bmee@tamé s.3higse examples #regnly intended

to illust@R!tRinAdh€lof, BEt FR ko8 thaRopR VMR iRkREhnt O dryness by

rotatary evaporator and then by applying vacuum

K2CO3 (38 g), CHRCN (150 m ) were added to the residue

Bxarhpletli rring and then BnBr(22 m) 15 was added. The

xture was stirred for 20 h at room
?gﬁl léélg{ﬁ?gl To the m xture was added water to

Hbeuzyl-jdébenzaidad| digy)-St ¥ =4-hi4xahgpepingsidiax -y ety 1y replidin-3-ol
ﬁE&Y&lﬂ@ﬁ)@cﬂérﬁe L WRE, (15h8) Qhgadded diopWae thae soNBSNEB-aminopropionic

acid hﬁr?c{l}l&r ?76(1’2%5 ﬁ/ﬁe@i—f@gtnggmya%%%ﬁgg ?g%%s% rggiléure was refluxed for 3 h,

and therheooled taod) tha pbleeht twas gvaperaBd (tiNdiynekis be naythiyanvapoogercgpd direindy applying

Vacuu%%@%b% SER ﬂ)&O}_‘?ﬂ) %veg%%d%gd %% esﬁl%é\%ﬁi %tg’l:?%%}d tﬁQIOBI]BI‘(ZZ ml)
was adziec}v A h@tresuhmg ngxtgreHzas sg{.qyd for 3 hzat 20007 fempgiagure. @tthg/mlxture was added

water tb- c{l@&ﬂ@ K,CO;, and the mixture was extracted with ethyl acetate twice. The organic layer was
n- Ss

washe& :]g\ht ‘t?rlwg;éhegt \%%%rtl’&fh‘%ﬁ? % 1%5@{3%@%1@8?%& gﬂrféc%}ltaat%q;ﬂe residue was
chromgtagrapied eclgide 0NN diberay b dmeingbpivnio acid nehiyPesye 4.9 4,.90%%).
E r e
A R0 ) AT PO 01 2
245(tcBhd the sol ution of 3-(N, N-di benzyl)am nopropi onic

meild lllglﬁdh}ib [1@31&1%&01(51y1 DenByl AFAby-pyirditdn-8vne 4D catbpxylate

PES ARSFM RS, {RR0LER S ndhis hine" SBuidh o oty (1.09 mi)

in THE 8] ai)a 61°C Sngerzmmh@etﬁleemmreTm stigredrfor 1Qasntedind cooled to -78
°C andj{hg QWuﬁ@n é‘ft 3 (ﬁﬁf &oenm%llﬁgb‘?oﬂ?&rffé W& meﬂ@? edd (i rO@Q dj gmmol) in THF

anot enper rature and uenc
(40 mig mmeé drqmmﬁeﬂlsedfpwplb WI%WG wag i&lrr%dcfpé@%hef A eatﬂﬁ §he Solution of ethyl

2- (benad{eB ﬁﬁ@(o[ ﬁgl)m o>é()a62e)tatiI ihEHP (ﬁi’ﬁplvﬁas Iaad&rdr(ypaﬁsevmsmé’di Whdnthe mixture
SQal um u

was stlrreg a r i % oa¥ﬁhre same tgnupeera a(I:lﬁ qgenctlog\?fléh ﬁaet%g gcri1 NH,CI solution and
extractg{l withethyé heefaty (08 nEt>CNc /T h@mn@ lager was washed witk brined dried over sodium
sulfatecﬁﬁ@&iv'ﬁfél c%gceﬁéétecg )Th@?églcﬁe WadlbirSm&esmmmeadn Bic82d (9)3 EtOAc/hexane)
The Lot al J gl
to give a soh compound ?0 654W% a hqul compound (0.653 g). The total yield was 73.3%.
The liquid compound (3.197 g) was dissolved in methanol (250 ml) and Pd/C (0.32 g) was added

to the solution. The mixture was stirred at room temperature for 3 h under 1 atm hydrogen atmosphere.

The palladium on carbon was filtered off. The methanol was evaporated to dryness by rotatary
evaporator. The residue was chromatographed, eluted with 1:4 EtOAc/hexane to give the unreacted

starting compound (1.065 g) and eluted with 1:2 EtOAc/hexane to give a white solid product (0.935 g,

10
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The liquid conmpound (3.197 g) was dissolved in
met hanol (250 m) and Pd/C (0.32 g) was added to the
solution. The m xture was stirred at roomtenperature

for 3 h under | atm hydrogen at nosphere. The
,,pal ladiumon carbon was filtered off. The methanol was
59'8A’gvaporated to dryness by rotatary evaporator. The

IRES{BiDJBW&ZhISUB’HUQQI @pheados duor ed-'with 1:4

n v t a

co ou %82% an%%ZﬁEp{‘dﬁg?ﬁ 5% %%ﬁét& ? (3geD 40 (& Jan=

14.7 Hgi J®), 4501 Ve ‘S]Cﬂ pHodud (s(dD9330 ¢, 3H)L 8. 65911181),@) 3.31TR 38 (m, 2H).
LBk 3332, 1@9@3 2016, 1725, 1683, 1504, 1492 cm 1:

AT, RO § T AT 4k (i B 5708 94

4-(énzd[d,3] didD1-5-y1)A1-Berkdz1-4 hizdl)o,xy-fimy%h(lﬁl, 5-bndB ,caﬂmi’ﬁnc(z&ld

o g Wi 13 Sy e Sl I e o

compogncj_gn npgthago 7g“he freaption n@xtugswag reactyd 25 ro@n thpgatp{w until the starting

compoﬁn& RieRgRbled 3MAihax @ wa- ¥mbvdd J@ﬁ@@tﬂtbry‘lew&’fa@i(ywﬁw (v&d hdled, and the
car gﬁé yl.i c cid | us sod %tdr oxi de

solutlo(llwai, aé&l)lf’s qﬁlatg éggtht laﬂléeog% r’&factdh gre%%?ﬁtrac‘[ed with
ethyl agethte twice ampibe ogkanin layet wasnwashedn W&h be@cintibn vms xitutrab dwad with sodium
sulfater ﬁl‘?e%deﬂl gnd‘eﬁﬁ’ﬁé& t%qgﬁfc%béé[] duhgthe starting 10

ear e was renoved by rotatory
aa%@r288z£f’1ésl%§50dd&§alzw99 R& 50l Ut i on vas
BPMQ;I M%) BSs QN 340, I’mgiz 2HUERUS.61Y A0 Ehb D 149 @00)d119 (19.60), 91
4113The m xture was extracted with ethyl acetate tw ce
( And the organi c layer was washed with brine until it
MR (RSO s, 30D dEH)SEIAR. 4S ds) il Hix 7. 4501 30doe SHY, 16198 e 86dma AH), 6.44 (s,

1H), 699065 SHE 9 00 0 LS FUI S By 3PN (LT XL 12 37 m 2
?n(lzen(zo}ela3k!3gx0(l1§ty,l)-%h@lzzgy-?-hxémxwr(mh,en:éewe(lél.nez!)C,ar'atgtyl)pyrrohdm-
2-one (6. 62), 149 (100), 119 (19.60), 91 (41.13); 'H NWR

%B&@éqgg é?ﬂg NHZI Wés ﬁ%’ ég helsi)%Hz)n gf glfgg?%e Sa%%yfg hcid compound

(0.2384, 8.67 (ruipol). ﬁdw&ﬂ@ 085 kiz0). 741teinol) 4y THF @20 hB al & ©uider N, atmosphere and
the resutl;l% mlgturéam{s @ oxotio e I%Zm(tgﬂl%(géltﬂ'l)e and stjrre overmght (The S(ﬁld was filtered

enzo ‘){1 enz 3- hydr oxy-4
off. 490F1ﬁﬂyb9é?qﬂé}nﬁ eWPS- é%desdﬁy F pilHis| i e 9e5pD GRSTCIYES stred at room
tempel(aﬂuél-ﬁbz afothdd.1Z4. midveﬂﬁliHﬂdﬂ@ dvdpordtdicbysiotattry evap6oifatdr A8d the residue

d
was ex r&&tew t?nglx%gtgge gan &Iatfﬂ {3" ?rg]alhlg %yerl:w?s%gasﬁ‘?cf m&l?grgne) dried, filtered,
concengratid randh\ghramatognpbted €1 : & itO A¢/hexan® seibive agrhie salidi(e 1§ig, 45%).

and stirred overn|ght
%@23?2& %\%g f@@r%tf;@m@ﬁaiwﬁ@m oor i d

MR (PGIre0p i\m@éﬂeﬂamp @ThéHﬁ Ja]@t(ﬂoﬁi)n@ a4 ér7§ (‘%a%H) 5.97 (s, 2H),
4.76 (rﬁtzH)[ABdl @k J ;60 28z, tlelr)pe'ﬁatayr(el tH} 3amqgudgeﬂ) B23803.30T(he 1H),

3.07- 2@% r\{leﬁzl g#?z\/@gmeyﬁ ‘f%@tl‘;}% (mygﬁs) ?6%0]1@/ rator and

S ex ract e and
Bhb@rm/aﬁd) 498Mor B A304§E TS (WES ﬁé@l(l@n@h 189 (%9e24), 160 (55.04);

ﬂﬁéle@‘alccf fiol tﬁﬁ%@hzo @0'72 SN @t(nga@gz FhUna et @96@@# %@4 N, 5.56.
exane) glve a white solid (0,152

azyl %@Wﬁlﬁl@s’z@ KX -Yb41(4-phsuylpiperidin-1- m@'zthyhlwoledwf ol(I-a-a)
LiATH, ($MR) (V@E)@d&,d t3EH2 hdzipn 6f the 3Eov-é thpond @H)y) in/THR at 0 °C and the

mlxtur% 'Y'Sas ﬁ?t%dl d‘r reEF\Zth% é% ﬁleﬁlz)lu? ? %@@Eﬁ%&% (}ue%ngheﬂi V’q&l fd% NaOH at 0

°C. Thg nBxtuiecius f1 qeged agd @QF@V@@quatng)y rota@ry) Fuapo®r.(Fhyl pegtate was added
to dlss%lvz Jthezreggue( Mhe %é‘.aﬂtmé rastute #4s (Bhed bY) brnle Q@l‘eé- fl":l‘%re(dnénd concentrated.

T-M5 nri 9
The reglé%e( Y%shrorggggrep}@ﬁ@@)sﬁcaég ( éé%?ﬁl)) Et@é@) 60%5 glly compound (yield:
Anal . Calcd for C30H30N205: C, 72.27; H, 6.06; N,
5.62. found : C, 72.00; H 5.94; N, 5. 56.
1- benzyl - 3- (benzo[ 1, 3] di oxol -5-yl)-4-[ (4-phenyl pi perid
in-1-yl)methyll pyrrolidin-3-ol (1-a-a)
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35 Li AlH4 (8 eq) was added to the solution of the
above conpound (1 eq) in THE at 0 C and the m xture
was heated under reflux for 24 h. The sol ution was
cool ed and quenched with 10% NaOH at O T. The m xture
was filtered and THE was evaporated by rotatory
90A’)evaporator Et hyl acetate was added to dissolve the
FRe@{Riy293 5Ths®3r1d8@thii;ng mi xt ure was washed by brine,

: s

‘ﬁw KR ¢ éﬁél ?@ﬁgﬁﬂ?ﬁ?%@?y P? 16 g%@%&rﬁersh%‘%&gfﬁ% 2H), 3.61 (s,

2H) 2@6\29886(111 gﬁ) ¥ 8éo?rﬁ350( aH(y3. 61 453 m12®0%7 2BR(pKED) 2.98399 (m, 2H),
86 cm'; 'H NWR (CDA 3 300M Hz) 6 7.32-7.05 (m

%%b%fa@i%zé%s B eSign Bvea ) 78 (m Sy b o 58

(m 2H), 2.37-2.32 (m 4H), 2.08-1.99 (m 2H), 5

ﬁ%lgpé 67 (n13FD EST-M5 mz 471 (M + H), 493 (Mi+
le 2 Cbnpound l-a-b: 10 1-benzyl -3-(benzo

Flﬂmk}“"tﬂb b-5-yl)-4- [(4-piperidin-1-yl)nethyl]

ll)&éﬁi:}h BQb&n@fl@]d:@QJmOﬂp é (4= Ap&iAEI -y uCRRY 1R riidin-3-ol

roced scri bed for the synthe
é o arban DICRUFS Y aloB e FMO&;H@M%&&@@ T fhs”mthesis of

compdn;td papana téplaeamdnt:bf(éf pHenylpipSi3dBne Bybiideridid86 cm ' H NVR

iiwolo5 138716(m5|—|) 712(d J18
f’& 7704 "J=8.1 : I—QI

(HHNMRE Cle“’O )5573@77{65@214? 7@(9811’298@4} )Zoéédcttf 8.1Hz
1.8 HZ2H)), 628 (§7=81 68, (}msgﬁé s, 218) 5%8Q§TQH 28‘d)(t 221)3217622254 (fMH), 2.53 (m,

1 15
1, 25{ 02 g a5 s m]ﬂ?(_nc %B P ST 08 (95, 8)
Ermsg@/z D)) 394HREVBS |, T AHHDOY 9D ) \9949&2)394 2228,

‘%ﬁbeﬁi’ﬁf T Ryer290 228 kgpe,g;ghe@g%g)ound Ia-c:

4- (nDrphoI|nonethyl)pyrrolld|n 3 oI Compound 1 -a-c was
pkARplesd by follow ng the procedure described for the

nt hes conmpound 1-a-a via replacenent of
X 8WV’€?ﬁer|d|ne by norpholine. 25 tR (film 3370,

E—@E&yl-i-'iﬁeh,zo [183dioxatb-yl)- M-(hidRp i dliDehig thyBp Orivtittin-3col

@orﬁﬂot&dlpa-g %aébl)epaer Q)? }_ﬁoﬁa)\grﬁ ll‘h% dd_gcedartl) degc?rlbgg fd gne g}mthesm of
compogng I;-a-(aSVla @p})acen@ngg“ ék ghenglpﬂoerlcgnes@/ 1301@@0 % 4H),

R @8mpP3 BB, 1976, 1504)1482ch8- 2. 71 (m 2H), 2.60-2.50 (m

e N T U
and J={ 5Hz7) H), 56586d,(/:00$ HzoHY, 787 ?s) 2HBG. 8Rs. 0B [ . 4% (m, 4H), 2.88-2.83 (m,

2H), 2@'@52911\/(6{121'%?@ 6%% (n?fiﬁ:) @Bstseﬁz*ﬁ(%@ 2%193] 0 25&%@4}?) {’fss 1.47 (m, 1H).
BONRY Sy i oT hE O TAT B ars B 1655 10558 @ Rbound
HiRavif [MesHPT éparfedl=B96.2alo| @vmagd o6 poacedur e
descri bed for the synthesis of conpound 1-a-a via
repl acenent of 4-phenyl pi peridine by diethylamne. IR
Examplp 43314, 2931, 1665, 1487, 1452 cni ;

Compound I-a-d

1-benzyl-3-(benzo[1,3]dioxol-5-yl)- 4-|(diethylamino)methyl]|pyrrolidin-3-ol

Compound I-a-d was prepared by following the procedure described for the synthesis of
compound I-a-a via replacement of 4-phenylpiperidine by diethylamine.

IR (film) 3314,2931,1665,1487,1452 cm’™;

'"H NMR (CDCls, 300 MHz) § 7.31-7.17 (m, 5H), 7.11-7.02 (m, 2H), 6.70-6.67 (m, 1H),

5.87 (s, 2H), 3.64-3.58 (m, 3H), 2.86-2.76 (m, 4H), 2.46-2.35 (m, 4H), 2.21-2.14 (m, 2H),

12
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"H NMR (CDCI'3, 300 MHz) 6 7.31-7.17 (m 5H), 7.11-7.02

(m 2H), 6.70-6.67 (m 1H), 5.87 (s, 2H), 3.64-3.58

(m 3H), 2.86-2.76 (m 4H), 2.46-2.35 (m 4H),

2.21-2.14 (m 2H), 12 1.58-1.49 (m 1H), 1.28-1.13

6H . ET- / % 382 (M, 2.1 91 (77.3 56

1584%%’@‘) m%#zﬁiéwlﬁg[fﬁ) (()k?served(— 382. 2)296 egtl rra% ed =

BBRIS2256%) 38 (EKazp), @1 B773onsauew; 1- b- a

ADASE < T BHEL 5k 4rRNRINLRLSRb s 1- v ) ety

idin prepared by
fO||OMAng t he procedure descrlbed for the synthesis of
Eokmpme’d 1-a-a via replacenent of ethyl 2-(benzo
1, 3] di oxol - 5- yI) 2-oxoacetate by ethyl 10
aimpayrd kbi#at el ' H NVR (CDOI 3, 300M Hz) 6 7.69-7. 61

(4benZAHB-phényd-A- [(4-pBenytpipdtih-1-y3)ntethy] jpyribilin-3-0D1- 2. 81

égﬂlp%é:f_lbl 5%0§%$%a%@w2@1§@T§8§§ I[Jré%:d e dejﬁ{}bég fgr %?e synthesis of

compopnd; 11-2-a4 viy rreplaggmente| of Veths - @Q)enng'/[l,@}dloxel f-yDeR-@opcetate by ethyl
benzoyd®Pmétd. 81) , 293 (43.34), 252 (19.54), 233 (95 09), 200

SENM 60 ol 9 ARSI BalthiAE 01281 (m

4H), 20poutid), 2-5-0520m, 1H), 2.46-2.35 (m, 2H), 2.08-2.02 (m, 2H), 1.80-1.69 (m, 4H),

151- 1(ﬁ( y?ﬁ)oxy 3- phenyl 4-[ (4- phenyl pi peri di n-1-yl) et hyl ]
rro di n-| (phenyl grret hanone Accordi gzq to schene

MSch(da)n‘!:ﬁ(% a 1 0.78). g3 S 1Hi 23 dH-éd): 2hZ it Handl3 (95.09), 200
(14.97 304@9]7]9]1) oangbod/ C (50 ng) was added to thefsol ut i (r)]n
t roomte ture for 12
sz% gitilfn V@ CL %ggélsﬁ eSSHERd gi gﬁ?gﬂ carbon was
filtered off and mst hanol was evaporated by rotatory
g @F gtor. 96ng of the residue was taken and
I ssol v

ed in dry dichloronethane (2 mM) and 25
CempewRd BEhibne (0.059 M) was added to the sol ution

hllilﬁfro 3 h&ﬁﬂh%@ﬁf)ﬁeny 1di1|i'|-q e@ﬁyl?zr@ildﬂﬁﬁﬂ)ﬁ)hen I)methanone
0 0] S

SRoBURSE sHmall Shbapiedieg (61 4% pdpnSaf firia pacc 50
mg) wangddedrtoelee $abutrooohhe mlrmlme af(/as rsarrach dt roeactemgethture frH2 h under 1 atm
hydrogzﬁeqhg\%ﬁe[dlﬁ’fﬁsb gaqg&l %}Q AiRRdt ¥ ank al%@t[lach Y\@?ﬁa‘:s‘ evaporated by rotatory

separate he organi c ayer was wash
evapoIgior.domg jof ttb? ééSIdU@oWéseﬁ%lﬁe‘&taé‘é diprglved hlfloqimt et arﬁﬁlé@lane (2 ml) and

triethy (a@fi@Ai0®39 nf) wisl 2dbedlb Zhefsbf6H hlﬁiéﬁN@ aﬁr@sﬂﬁh@feol“l'fen the solution of benzoyl

. / e/ Et3 d

clor X085 8 or? s 2. Y6 B8uisbi i B Uty 4926, e reacion
mixturg 574 ware® to @81 temprafure amd reactedqfqmml (Tl[@@l ater308 ddded and the two
layers QN}_?)% @é‘pa@ate%l T(lénor fé)la¥_el§' vk \;f?asﬁgd Wit l%lﬂ)e dlq’ed?%tgre@d'c&l%ntrated and

chrom%tﬁgragl}q}l (grzdlglg eiutlgg 1(%11‘5 Whexgneg[g lél/éé F(t%c@ ane/ Eth) to give a solid
produd? (&9ng.50%)(m 21f), 1.88-1.73 (m 4H); 35 El- VB (9

oo, é’ﬁ)2/%3%188851ﬁié&?%%éi?ﬁli&%%% o)
&bé\@\ﬁ&d@DﬂA@O MUY, oekbli-prfit ¢ad, TSANCL 4B (mE?&I)Tpiﬂ B-364 (m, 2H),
3.18-348 (m, 1H), 3.05-2.96 (m, 1H), 2.87-2.78 (m, 2H), 2.65-2.59 (m, 1H), 2.53-2.43 (m, 2H),

2.29-2.05 (m, 2H), 1.88-1.73 (m, 4H);

EI-MS m/z (%) 440 (M, 0.93), 401 (5.42), 292 (16.12), 200 (12.45), 186 (35.38), 174 (100), 160
(7.34);

HR-MS [M + H] " observed = 440.2448, estimated = 440.2463.

Example 7

13
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Compound 1-b-c

( 3- hydr oxy- 3- phenyl - 4-[ (4- phenyl pi peri di n- 1-yl) et hyl |

pyrrolidin-1-yl)(2-iodophenyl) rmethanone Conpound

| -b-c was prepared by follow ng the procedure

Eescrlbed for the synthesis of 5 conpound I-b-b via

empaebkhe of benzoyl chloride by 2-i odobenzoyl

Ghihy@i-oie3-phéhyf- K&(’4)-pl%§l?);peﬁﬂﬁﬁl yDaehyl|pyadlidih6B3y)(2 Ieﬂd@henyl)
methabdgo: 1248, 762, 699 cm1; 'H NMR (CDCL3 300 Mz)

W9 7.79 (m 1H), 7.62-7.59 (m 1H), 754746(m

@efppound, Bl-c7was7 pengred by1follpwing, the-pro@durg rdes¢ribief for the synthesis of

compoan@-bb \%g’re&)mceﬂﬁﬂt bf be%zgy?cl(lmlde[ 2-iodotfHzd: (I)réd'e% 5. g ij
kilygbrr,20d Bogated a8 gad 124 rehda g1
L -NWBRNECT() 366N § TBBTY9 (ExﬁEiH() 07.4DY,594@6 (H0, 68K;7.46 (m, 1H),
7.46- 731?? eg é%? 1?31]0%(& Z@( 3, 917734948&9%{ %?9811(?1@4?)4%&0?1{) 3.14 (m, 1H),
3.00 (IBr §$ 249 @Mh?eﬁ%rﬂﬁﬂ ey 3, ﬁ2223ﬂ4)(me¥lﬁy 1 B94- ekl s
Hi- mwiz)(%r%@l(lr\]/ﬂl 033y @gs mj’pd 06N@ bdgd@fs@ (W?E 2|@I16{9ta1r7])9d74 (100), 160
e procedure described for e synthesis
(343)&%5(§@hﬁg33%7 b- g vi a repl acenent of benzoyl Zhlorlde
by benzenesul fonyl chloride. IR (KBr) 3496, 3062,
ﬁ%&ﬁ I 812, 1737, 1494, 1447, 1345, 1247, 1168 cni; 'H

3, 300 MHz) 6 7.83 (d, J = 8.7 Hz, 2H),
(iosmotrmhlrbxdm 3H), 7.34-7.07 (m | OH), 20 3.64 (d, J

8 ﬁeWﬁ(J‘Bhen&lﬁerl(}% @de)&ea%'l](mpﬂeh&lgulg)éﬁ pliolidift3-6f

éorggm%_% éﬂ)FQNasz p@arﬁd gg %H‘%‘%ngl; ‘lhle ?rﬁef’d‘j_reg szqhe& ;D% the synthesis of
compolind Irbdbh G rephacenddd) pf iehzdyibcldoride HyHenzkrdsu(fdviyt clllpride. 33)
%fgd;f?@%géogz%s(2"893)1]73%714195 83473345, 3587 ( FLhh;

@Qg,lp 3@@@@,&33}&; (d-Fsh& Az 2), 7.57-7.47 (m, 3H), 7.34-7.07 (m, 10H),
3.64 (c[ U4~—preenmt niHey 603 88 inylB)eahid, J, ;pyrorsoitr, din 3138 omeg, ha), 2.76 (d,

1, 23808 JERTRAE S 1 06 1571 B BRI S0 b ounc

EL-MSn v (%) 4 BpMacieh®rst), 686 BenPnyB 5 CIH0n 74 83ky), 160 (3.01).
cycl opent anecar bonyl chloride. 30 IR (KBr) 3276, 2953,
1608, 1493, 1453, 1381 cm 1; 'H NWR (CDCl3, 300 MHZ) S
Exagpledy, 2H), 7.39 (m 2H), 7,31 (m 2H), 7.20 (m
ebhpousd PP-3. 70 (m 4H), 3.14-3.05 (m 1H), 2.88-2.69

ﬁf%ﬂ_&%}k}ig—P%fo% ] 4]?h(eg1/l64§Rgl—jpggﬁy?ﬁi\bgla%';’-?IQ%@Wyr(%din-1-yl)metha

none 432 (M, 0.56), 292 (2.48), 174 (100); 35 HR-RM5 [M +
t%m%olﬁ)igsleﬁ geQasA’ﬁl?ep%é@ Q)’y f?)ﬁ&'zvﬁ@t & p‘}gc%dgrz?cﬁescnb@faﬁﬁplﬂfe synthesis of

compogyé FBtisy [P lesegp bhepzey! pHaiga by ey plonenmessyhosy ksblariden- |
HyHQM?Bhuiﬂﬁpynﬂmju@3m453lyB)mﬁﬂhan 14 one Conpound

LR RSP LY 430 ) 5P o . 720 . 20,
3.90-3 78 lima e Atl 4 G10ShenZ I 2881 e ﬁ;v) @ﬁ@ﬁoﬁ’e(«an@dhr%@n%:ﬂ (m, 2H),
1.91-1¢1 R 168, 1.62-1.54 (m, 2H);

ELI-MS m/z (%) 432 (M, 0.56), 292 (2.48), 174 (100);

HR-MS [M +H] * observed = 432.2800, estimated = 432.2776.

Example 10
Compound I-b-f
Cyclohexyl-(3-hydroxy-3-phenyl-4-| (4-phenylpiperidin-1-yl)methyl|pyrrolidin-1-yl)methan

14
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IR (KBr) 3253, 2939, 2850, 1606, 1493, 1453, 1398 cm
-1 : 5 'H NMR (CDC13, 300 MHZ) 6 7.57-7.51 (m 2H),
7.43-7.20 (m 8H),3.89 3.70 (m 4H), 3.10 (t, 1H),
2.85-2.71 (m 2H), 2.58-36 (m 31f), 2.32-2.06 (m
3H), 1.82-1.43 (m 13H); ET-MS nr~z (% 446 (M,
oné o ,55), 174 (100); HR-M5S [M+ H * observed = 446. 2945,
esﬁqpmﬂeﬂb-# \Azﬂsﬁprzﬁéiad by 1@1&xiapphe ptdcediso ngesdiivdd Ifod 1@ synthesis of

comp ﬂzi:lyﬁa?’ acgmé{lt eilz%yl cl%}orlde by ﬁyf:loh%XﬁnﬁC'ruibonyl chloride.
E ) %ﬁ3n 9§90285@o 6,ulr483 114p3, d3%§nwgr epared by
NMIWAISCTE B0 RITEE)RILS £, @ﬁ@ﬁ rifhefl4f-9bo thesipysgohesi s of

i%ﬁ@"fﬁﬁp?ﬁ%& ﬁpn%g%?wf%ﬁ%hgﬁ%gpra?p%arop P, 182-1.43 (m,

13H)i |k (KBr) 3200, 3027, 2928, 2806, 1739, 1494, 1474
_ 3, 300 MZ) S 7.78-7.60
(%[Pg @%7?4%’7 %%)qu . 3.70 (m 2H), 3.01-2.53
 H] Bt~ (4. 250 i maiab 22 T 28}
2.00-1.83 (m 1H), 1.80-1.50 (m 4H), 1.43-1.18 (m

E%“ 23 ET-MS nr/z (% 377 (3.08), 334 (30.38), 233
yamplefl 216 (76.27), 91 (100). Exanple 12 Conpound

Colnpburid I-p{1- benzy! - 4- hyd

|t e
Gl ngb-ghwap prspargdiry pdswinghibe m@qed@m edeserived efQI heggynthesis of
compdudRBLda ﬂeptac@inéﬁlt 8 4- g@@%@ﬁmﬁe B 4 /(13 $ '\%&?@CBCII’CHHQE

@%@%%d%s?%ﬁ%%p L N g
3 5IMR (GI7CK,R003MBIZ) a79'e 7.60nGm, 21H1,)7.4127.84 (r,dl 3HOH). 70 @n, 7231), 3.01-2.53

(m, 8F9q 3!; ’%')58_/(% SHy, 23{@2%%"2}1%)) 508 .1483- (%)]1%) (11[%206??%11& 41, 143-118 (m,
SH); 2 30 ET- |v5 nr/z (% 393 (4. 19) 350 (31.62), 233

BSISTRY (%PL771(30 B: 7. 16 Oleay,

g85.831%§/9e7s7t((| rrg% 2344? 233552% 1bﬂ éxgn'pl ey\lggqlc%en'pound

1-b-j 35

Ex:tmirlzylz 3- (4-fluorophenyl)-4-((4-phenyl piperidin-1-yl

IELYd Ry ol i di n-3-0l  Conpound 1-b-j was prepared
%’H ovvlun the procedure described for the synthes

roxynd- ahmy@ypgﬂ]dgbéﬁl@methﬂl] %{%%enylpropyl)plperldm -4-ol
201@1 a plmnwbs PERLRY Gbybﬂ)llﬁvhl@ the procedure described for the synthesis of

L
Nl\@HICDng BPOMHE) @ﬂ]54 -4 (BH)ZH) 71.B547.08 48, ](3ﬂii[) Qﬂ) -3.57 (m, 3H), 2.96

o 288 9400 G0 SO0 8 D 01
(m, 711)2142%)150252 )(38.22), 234 (38.90), 174 (100), 91
EBKIS6R) (%P3 BXANp), 8504 1.600 apDB3d 91, 9b{ 100);

HR-MS [M +H] " observed = 485.3162, estimated = 485.3162.

Example 13

Compound I-b-j

1-benzyl-3-(4-fluorophenyl)-4-((4-phenylpiperidin-1-yl)methyl)pyrrolidin-3-ol

Compound I-b-j was prepared by following the procedure described for the synthesis of
compound I-b-a  via  replacement of ethyl  2-oxo-2-phenylacetate by  ethyl
2-(4-fluorophenyl)-2-oxoacetate.

'"H NMR (CDCls, 300MHz) § 7.62-7.55 (m, 2H), 7.37-7.08 (m, 12H), 3.6 (s, 2H), 2.99-2.75 (m,

15
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- { [

1- benzyl - 4- (4-fl uorophenyl) -4- hydr oxypyrrolidin-3-yll
met hyl } - 4- (3- phenyl propyl ) pi per idin-4-ol Conmpound
1-b-k was prepared by follow ng the procedure

descr.i be t he nthesis of 10 conpound |-b-h via
5H. 20 Bat 2e e oo by R B by o
BRK&- ik ) ep_helngzl)) 333-(080RGE0 &15e3 1), 292 M4 CEX2138.22), 234 (38.90), 174

S 7.63-7.57 (m 2H), 7.38-7.16 (, 10H),
(100)'339% 96 (m 2H. 373-3.66 (m 34, 296289 (m

2 89-2.81 (m 2H), 2.63-2.54 (m 4H), 2.43-2.18
g 1 71-1.64 (m  3H), 1.61-1.42 (m 4H),
1.24 (m 2H); 15 El-Ms m (% 283 (3.31), 268
f]v‘sml?a‘)‘“dlzh (18.72), 232 (52.00), 91 (100); Exanple
15[ 1desipluh (#-fludt-o phehyl) atriydro Srpyaitoliglin-3tyl methyl}-4-(3-phenylpropyl)piper
idin-4 {4- phenyl pi peridin-1-yl)nethyll py rrolidin-3-ol 20
npound |-c-a was prepared by follow ng the procedure
dewpeungebibkowag ireeparpd thivefllowots the arpesdwe deswbad\fpe the synthesis of
compdufi®! aqaIRNt @4 efrJﬂ)chm%erQXO oA ph#m' acebalBpliyREIME by  ethyl
acetona]%_g Oé(o 088 g, 30.2%. 'H NWR (CDCl 3P 350|\/Hz) S
2-(4-flyorgpfreny ﬂ’i‘ceiatem) 3.73 (t, .T= 5.4 Hz, 1H),
T SR (QIECI{, FP0HY) 5 3616, 57 dm, 28, 7.38-78% (( hH)1H2-6.96 (m, 2H), 3.73-3.66

(m, 3@ %6%823@1( ), 92%1 éﬁ 2“}?)096% 542(5% 4EI} %?%3 é'i‘!;%&l"%%) 171-1.64 (m,
3H), 1534 ‘(Zl(mﬂr’ﬂ{ 1@?31 4my3H), 172° (100), 160 (16.83), 91
BRSO} (%) £33l £ 2d6(5Ganper Nk 12).03b
ﬁi besnz/f}l(/)S rrz(tgﬁy)lez4 i5(4§rghe% p2|j pgrl(sdzl Ono)lgly(ll())or%et hyl | py
rrolidin-3-yl benzoate 30 The conmpound 1-c-a (1 4
Bhimpledd above was di ssolved in CH2Cl Z and

%}@{,m‘ipgﬂane (1.5 eq) was added. . Benzoyl chloride

g was added at O0C. Then the reaction m xture
enzyl-PrpethylA-[(4-pbenylniperidipd e Yl eethy lpygrdlidghdrohuenched
(M)ﬁlbodftﬁt Pé-a \;l;&ep@ﬁﬁ@@lﬂﬁ' ﬂoﬂ&%g%@ Iﬁéfdeﬂ@@t&égcriﬂeﬂ Hor the synthesm of

n V]

compagpf Fba G fealseShugnf Shitd g b ryd D et (et 2 30.2%)

THHNNARR (CIBDE] B0MBDO BHE20- BOG(IQ,SLOH)BW?(mJQH)Al;HZ 4B 7.588.45 (m, 2H),

Y t T 6

3.16 (4 EDH)%(B 1F§ 26s. (231§m P 248 b'%)o (}n"QH) 1%@_9%,_ ’5}.5)52.7?%5(4%, 4H), 1.26
(53)3H) 242220(m 3H), 209(m 1H) 1.94 (m IH,

BI-B /5 (% $24, (1 BYy, MBS (M 49§,%72 8i00), (180 615)&3) bi1204400), 91

(73.73). Exanple 17 16 Conpound I -d-

1- benzyl - 4-[ (4- phenyl pi peri di n- 1- yl)nethyl]

Byampleil@i n- 3- ol Conpound | -d-a was prepared by

&g}n gm(pgci,he procedure descrl bed for the synt hesi s of

-a via repl acenent of

bbeol: ngm'@h‘yﬁ &%@hw@w(Eﬂﬂyxl)l@@tyﬁdmml@m &yl hengpite

TEDEInGhousd PMAZ) &) Jbtaﬁed7ab1;9e (a3 didédHed B CHACK dnd dieliglabhine (1.5 eq)
was acﬁz % 4%H1)17‘.?é5fgc(h rﬁrldég_‘s 2 e@ gd%‘t ? [%1 L_[lh% t%e Eeaﬁépnémfgpré( was stirred at room
temperiye for 6dpard q@n h¢ﬂ MmaterEIThw&qepus( l@@erg@g e((@ac@qi)mtlg@ﬁzClz and the
combnge]d?bréa'i_ﬁ o lay]e¥ Qraf RAshB®vith gljmé %1993 chro@éﬁgﬁbﬁed]tg gljvg compound I-c-b.

IR ( Délflg, 300MHz) § 7.95-7.87 (m, 2H), 7.46-7.08 (m, 13H), 4.26 (t, J = 6.1 Hz, 1H),

3.65-3.51 (m, 3H), 3.32 (d, 1H), 3.08-2.83 (m, SH), 2.78-2.56 (m, 3H), 2.42-2.20 (m, 3H), 2.09 (m, 1H),
1.94 (m, 1H), 1.65 (s, 3H);

EI-MS m/z (%) 377 (1.45), 172 (100), 91 (73.73).

Example 17
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1-

[ (1- benzyl - 4- phenoxypyrrolidi n-3-yl)net hyl | - 4-phenyl pi

peri di ne According to schene VI, the conmpound 1-b-a (1

eq) was dissolved in CH2A 2 and triethylamne (1.5

g) was, added to it. Methanesulfonyl chloride (1.2 eq)
wpaupfblid-2t 0 T. Then the reaction nixture was

sbenidybd-| @it pHeh gl pinidin- 6y mediyl|perbdin3-d h and washed

i% houvr\llgt £h-33 rreiﬁngd rbesf%?l?\t)v{ Vetlgg. rocleg r-ghc?esg{bggry6lc the synthesis of
ay%r was dr "&aPaRd Concent rare ij ot at o
compoapd bbraatioreplagengging ef eshyhAioxe-2gahieindaceieebyvsitivi elyswlitel was

' 1§§gi uastil, Rod¥iE-p0 b 359dbym M}gpﬂb@?kaz@cm, WA 3.62 (d,/=12.9 Hz,
r

gy

The ti i re s refl ed . fo nd

L e IR R SR e RE SR v I ke

ERMSmMat gy 332hed4), 059184 5% 0pEarsd), ©1 @rde). ' H NVR ( CDCI 3,
300MHz) 6 7.35-7.17 (m 10H), 6.98-6.89 (m 3H),
6.84-6.80 (m 2H), 20 4.19-4.15 (m 1 H), 3.99 (t, |
Exampled8 (d, .T= 13.2 Hz, 1 H), 3.73 (d, .T=13,2 Hz, |
EbmpdudBr-dpl2 (m 214), 2.95-2.83 (m 5H), 2.79-2.62

ER-spo- Gntnpd iy e iy SyBge il driheny Gileriatise ¢ 17 96)

AedrdidBtodohemO¥l, (li0dmpoddd -b-4.(T 8)) waskkisnibdinl@HAS, and triethylamine

(1:5 e%ﬁ%ﬁ%ﬁ%q h@ ?{ ﬁ/lleéhb eesl;hlg‘?tiyrl) )?}rﬂrogfiel ((jll% _eg)_ s a@ded at 0 °C. Then the ree.lction
mixturgeyas phifrediatghee pRpepie e enier @édwumas}(w with \egder 3pé pER Epspectively.
The or@éfzhicf 12l drawis ﬂgedlzﬁlg cBhRESE @i RS E‘{%@Qrfafo@ ko ditkea ﬁ/ﬁi&t J'cbﬁ&.it S
0 un =.a- La cenent .01 .SOogLum en .
B wBi inemlinebad of THE = BORRR nbeeds L sgblig sl The reacion

mixturg. Wi TefluGed Mpr ©5M)and3watbr (vehd, addéd. 3Thenl Bie 2origanic Adfler was dried, and

: -2.70 814), 2.68 1H),
°hf°m§‘?§§$nz°%@ ?Oﬂi@gﬂ‘?{'%'lm , (T 90 (Zn 1H), (1I.m78- T) 60
(FNMR 4D, -308Miz) (50%32;1217(0%419,11)3.6@&)6; 9361, {1 .6:84)6.80 (m, 2H),
4.19-4333m( 19PN} .99 §,7ﬂHX, 380 (@Y= BL HBAMW2).73 (dEXanphei20H), 3.18-3.12 (m, 2H),

ound,1-d-d 35, 1-

20528 BRI 20 SRR, PRLRAB 1 YOS R
REMP| pE (fé) 426 (Ve +Congsoid (17 9).260 11%ef), Wad0®)i 3G ved i n
CH2C 2, and nCPBA (2.0 eq) was added. Then the
reaction mxture was stirred at roomtenperature
Eyampledft and extracted with water. The organic |ayer
Gempoiin®Eldand chromat ographed to gi ve conpound 1-d-d.

"H 31300 6 7.84-7 8 7.58-7.21
(m AT BB Dl g Sy ety o gggding 5
CompAidyl | I-d-c 2QasA prepar¢anby 2fdllowihg 0Be ro@dinm degddibed for the synthesis of
~ds r ol Um Tidlafd4 |
o453 Bl S By iy
i b DGl o081k p 7 4531 b B, 3 30 43,1632 HgaatD, 333 (m. 1H)
2.94-2(70QR) 8H)|, 5.6E(1ann{)§2.§£1?%201mpmﬂgni;ld}),e1. 90 (m, 1H),I 1).78-1.60 (m, 4H);
- ; -As - phe N+
T R e LA e
foll owi ng the procedure described for the synthesis of
RRIMpERE 1-d-b via replacement of sodi um phenol ate by
aniline, 10 1H NWVR (CDCl13, 300MHz) 6 7.33-7.20 (m
Gampound bhg-d o 1H) | 3.64 (dd, JgB = 13.2 Hz, 2H),
B—.{%lébegldylbﬂ@)lenﬁs@fﬁnﬂ)]Sfl'r((lm;n-z-}yﬂ]me?ﬁ)w-ﬂh&@l]ﬁmritzﬁha ,
CoBppaiut 1 fs esiReurmien, pmers A% 42 Kk added Then he
reaction mixture was stirred at room temperature overnight and extracted with water. The organic layer

was dried and chromatographed to give compound I-d-d.
'H NMR (CDCls, 300MHz) § 7.84-7.81 (m, 2H), 7.58-7.21 (m, 13H), 4.80-4.68 (m, 1H), 4.53
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15 Exanpl e 22 Conpound 11-a-a Benzyl

1-[ (1- benzyl - 4- hydr oxy- 4- phenyl pyrrol i di n-3-yl) nmet hyl ]
pi peridin-4-yl (ethyl)carbamate According to schene
111, the internediate for preparing conpound I-b-a,

20
(dd, Jip Sl - AN d0-8:Ly (%= Zhb A P8 phni: d¥P+104-8P herattdas 88y 2 (m. 3H),
2.98-2I84gmatiig 2,62 (ag3H), and(mQQEN(1 .1 eq) and HOSu (1. 1 eq)
Lti
B LR ST Dotpabrs! PP LRBT R MRS s
filtered. Then N (piperidin-4-yl)acet am de was added
ERahfie2fi I trate and the reaction mixture was stirred
t room nper ature for another 6 h. The sol vent was
9‘5‘68\“&‘1 €and the residue was extracted with ethyl
Bbenal-N-phetly W& { (¢+phanypipbddior G @i ethy Byyyatoliwkhs-3vmsihe d

OLBdI 1&-e ?/55! sl%garedi lb&gfoﬁg_wngzt%ia apggcealliljé 0&@%%%{1 8f81h%93 synthesis of

Ve a so
compo@ncégdfh/@mrqphcqm@t oﬁwdlmm@wn@ambmltl@e eq) was added and

tHeMR XEDCE, 30088 &at er7 dodar 151ef Lox (§ am)24eh (ddT!Z% = 13.2 Hz, 2H),

317 @ 4 BHRD ﬂeﬂﬁﬁ%% @?%%Q%ﬂaai 540, 218 (m 280

2.00 (h2Hyf 1.00-d.068 (mf4HKky conpound. The sticky conpound was
I Cl2, and triethylamne (2 eq) and

Seﬁ%lny@%%é@ﬁ%ofor mate (1.5 eq) was added. Then the

reaction mxture was reacted for 3 h and extracted

Widdip 1emter The organic | ayer was washed with brine,

%I‘I ed Itered and chromat ographed to give conpound

2‘“80'&“ P‘\“NNR (CDC13, 300 MHz) 6 7.38-7.12 (m 15H),

Bei®gl [ m17hai(aay1 422;)31:9;2/ aggh«(nygpgﬂ(-gudngﬁ)amnizatligg pzl]éet?]';zdl](i-m)y,l

m m m

(ethyl)giﬁﬁg“‘aigaz 2.56 (m IH . 2.45-2.40 (m 35 2H).

Acawdig ogo (ngchapg | B, 04hq . ggteppgdiag) for | Poeparing  (ceppound  I-b-a,
1-benzgtH-hydroQ65-bke- 4~bﬁer?rlp%rrﬂdﬁdm@|3{)oarb5§_ylivﬁcfdr(tl ieg), hd le(ll\éq) and HOSu

(1.1 e(ir)lvée_l'ri gil's:scﬁ%drm% )regule:[H]%gItSnI ?% ﬁ%ﬁ )s@ée%(gajdg% tem aturegfor 6h. The

mixturg 1O filteoda e NG 1B dBetrpacatimide- wad aded 2ty | the filtrate and the reaction
mixturs v Jsfuk?gdq%tm)otﬁ 'tém‘bef’%t&f@ rfﬁrpafﬂgﬁ%l d haT l%‘)/s%lvent Tvas evaporated and the residue

roxgrro er|

was extigetaq yth sthpkasgiet a(%ﬁﬁt?ﬂ ﬁlgfi tj}q_ olgap}c Vayer Yﬁse‘ﬁ?zf hecwigh brine, dried, filtered,
and chicphdtpahphad fofgive&[s@ﬁ@d@tﬁlﬁ)uddescr i bed for the synthesis of

?heb%oﬁ)%)mﬁo%l)c) d‘r’aéﬂﬁ SalV%(ﬁp ’@%ﬁ tﬂfeB rlAl(H“ (% eg,? was_ aéig?db%l)g ythe mixture

was hdated umderdreflupyfor 24 h. The solution was quenched with 10% NaOH solution. The mixture

was ﬁﬁ!er&%axﬂe s%rv@ﬁk s le%pgpﬁ@m Ia%fofa a@m{y% émfaxopy rroli d| ne

car oxylcaC| %6760 m
§lp:b stigky3 gompaygd (mas ]_diqsylvecb 1@8C{1@C12 2p:|}d tret ﬂan(l@e @HF(D and benzyl
chlorofprmifte Ql GQcﬂ Was 2dded. TheihGhd féactlahbmlxﬁlr@@air&&ec( for 32thind extracted with

water. 2Th;e3 or(g]amc l%)i% 2@ Efas%fg glk%rm g%l_rl} %l %ﬁtirfg d Qg{]lgﬁn%l%fagl%ed to give

ComPO(undHl-B-a 10 ESI I\/S mz 546 (M +1). Exan'pl e 24
7 %712(m 1SH), 5.07 (m, 2H) 391389gm 1H), 3.87-3.33

1benz14h [ OX rrolidin
(m, 2%% LT T Rl e A 5 B e 1) 2445-2.40 (m,
2H), 2\8a<. 39 (@p aHE d.0ay!. 98, M), Ngpot hE2 (o, OB duoeat, destz HaesH)f or
EPRIsSHAL B8 RI' + 1Y, 1.43), 484 (2.56), 395 (61.84), 394 (67.91), 259 (16.15), 234
(58.02), 141 (48.31), 98 (40.18), 91 (100).

Example 23
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conpound 11-a-a via replacenent of
1- benzyl - 4- hydr oxy- 5- oxo- 4- phenyl pyrrol i di ne- 3- car boxy
lic acid by
1- benzyl - 4- hydr oxy- 4- net hyl - 5- oxopyrr ol i di ne- 3- car boxy
lic acid. "H NVR (CDC13, 300MHz) 6 7.38-7.27 (m 1CH),
Sompound IIAh 4 20 (t, J = 4.2 Hz, 1H), 3.58 (dd, 20
BaByF 131-?(ll-‘lk)l?g&-l@g)'ll(odoph’kH)'l,)-431y9?01(y§yrr])§ldi)h3-ﬂ)lﬂ&hﬂ.]lﬁﬁeridin-4-yl
2.55 , , 2.40 84 (m 511 1.80-1.55
(ethy! n}bag‘%){ . 1.42°1.05 (m 411), 0.88 (t, 311); EST-MS
mpomd ¥ietb-1yas predesadpbie flwas: Genprocadkirel described for the synthesis of

compdBnd I 4-QR8NEYhcement of 1-benzyl-4-hy drox 5 -0x0-4- phenylpyrrohdme 3 carboxyhc acid

by 1 b%iﬁ%ﬂé‘gf’?lﬁpﬂgﬂ h?ér)og g )ééﬁﬁ’ﬂlg 36&%5@9{0 A scherre

I/ NMR&CDEl:e 80@dHaY & 7f60r (npr2&har 36g.28qapduHy 69%¢azH), 5.11 (s, 2H),

3.76- 3%0?&”% 2?@/ %%oiz%%ﬁ ﬂfﬁ/{]nﬁ %Heg &6%30 @rﬁﬁxé/os (m, 2H),
L73 (npnk @1 P§1§ Rt 1] (m2HD, 0.8he, #8sul ting mixture was

BSI-NIKes): ads tenperature for 6h. The m xture was

filtered. Then triethylarnine (2 eq) and

pi peri di ne-4,4-diol hydrochloride(1.1 eq) were added

EmrhiﬂeZﬂlItrate and the reaction m xture was stirred

r?hf &HE was evapor ated and the residue was
(}Wlth et hyl acetate and water and the organic

Ba;zé} was washdd( ‘tlﬁ}’b‘i hydroxyriraethylpy yiolidinakiylymethyl|piperidin-4-yl

(ethyl)’éﬁﬂﬁlﬁﬁ&éat ed to give a white solid conpound. 35 The

olid di ssol ved THE, and
bt e e dTont B RIFaMe SRPTE Pbhepgmbesis of
compdond Theasol placmenast Gbeaglkvebly dndxtyhs -&:054 -Naddil pyirbledine-3-carboxylic acid

by 1- b@az?mg 4frﬂe|tlfr¥?5%%;§}?f%h asoBsetaledt o af ford a

f
AT NMR (Ch, f?%@ﬁ?@@ 5 R TR X 518 0 bR, ¢ 1562 By ). .58 (dd.
Juz = aBd Bz)nBtoqheray |2 9, QH)f 2B0RIB (il .331)ea)5wer eHpadad 84 (m, SH),

e.r i on s reacted at room
1.80- ﬁgﬁ%’ @}6426}%% 41]?5 )6%8 ’extracted with water. The
BslglSinez hety@4 +ias dri ed and chromat ogr aphed to give
compound Ill-a-a. IR (kBr) 2938, 2806, 1751, 1710,
1608, 1523 1496, 1448, 1378, 1348, 1261 cm1 ; 1H NWR
Ems 300MHz) 6 8.27-8.22 (m 2H), 7.55-7.25 (m
mpoulid BFa 82 (m 1H), 5.36-5.07 (m 41f), 4.39 (m

%%5()%”%}% %l(%@' %P”éé'?ﬁ@“’gfs@’mzy@% rogﬂﬂ"f{/‘&“}ﬁ@ﬁﬁﬁ)biperidin-4-yl)
carbambteer ved- 585. 3070, estimated- 585.3071. Exanple 26

{gﬁqﬁd % ]sbcﬂerge 1Gvy4- nths r qgéﬂﬁafdl te for  preparing cqmpo d Lba

enzoyl - 4- h X r oxy- 4- pheny
1- en%ﬂ JEPH-peEre dmhewlngil)ol léﬁﬁtfa%i@élc,&é@dﬁ ¢tlh ‘{IQC&(Helneél and HOSu

(1.1 eyf, wérb ehslscntzeelr1ﬁenmtlalefres”ultmgaﬁamrm &ac @ﬁmundodrﬁ YerApedature for 6h. The

mlxtur Lhe S@’t:erer(lid gﬂgn grle?ho Ikl]an%nllec él'a @%{d Perﬁﬁz&%? Sloﬁﬂ%cg?chloﬂgl&(l 1 eq) were
added (16 tl@qjiltrawdardc‘rée |r@act1gh hyxtuned\eas( Bireed )ovevrgtt. adidle ovas gviporated and the

residud (V85 &Rtk { {Nﬁg efﬁkllxe{cHtrat% a\ﬁ@%vaﬁatr 'aﬁc[ #d o ?%m@ 1£yef Rbs %Ebhea— B/h brine, dried,
re was extract ed and water and the

ﬁlterecﬂ%@éﬁ?@ﬂtf%{%&o ghes Werseld mrwuﬁ ine, dried and
Thy @i wag dagpihed iI0MHE and CAAIGR(8 ¢ wak udded, dndalfd mixtirelwas heated under

reflux -géf 8§b§\5/%b% %gln}lgn avc?g dd\%ﬁﬁl%h 91{\169 N&oﬁftﬂgn&xmﬂ% Was filtered and

enat
concengiatdrto affcad ﬁﬁﬁy’cfp@igéwoedﬁéy piegliel.. Then the cat aI yst was

tid tgledatflasaidoBe iSehvent1 @f) id¥etriethylamine (1.5 eq) and 4-nitrobenzyl

chloroformate (1.2 eq) were added. Then the reaction mixture was reacted at room temperature for 4 h
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filtrate was concentrated to give a foam conpound. The
f oam conmpound was di ssolved in CH2Cl12 and 20
triethylamne (1.5 eq) and benzoyl chloride (1.2 eq)
wer e added. Then the reaction m xture was stirred for
nd extracted wi water. The organic |
and e%@?@ ithy pptRr- Eﬁ? prganigy @dwérﬁi&e%mdd#&twgé 3%/ o g @W@und Il-a-a
R (k@arnoe 8 pso6inds1, THeo, fl 6a8)I 23PN tH4R11 36) 13/4851261 cm

pot asm@ﬁb Ca%gona?%l 2‘?% rz@dge% 7'2|55gmr11e% f Pon>-82 (m, 1H),

5.36-5@7xmutid), 438 (1331 IH)r &68 fr@rﬂﬁ 25 o 12608 By 22 émﬁﬁ)n]g79 (m 4H),
21580 CUTSRELZCY| extracted with ethyl acetate tw ce.

rga r was was ith brine,
ﬁ%ﬁggw&ﬁf %%‘g g %g%ge‘?ﬂ“?’ﬁﬁegﬁ Sgggﬁwve a white foam
conpound. A solution of oxalyl chloride (1.3 eq) in
%ﬁ% ,pas added dropwi se to a solution of DMSO in
-78 C. The reaction m xture was stirred for

@nmph@rdlﬂbam n. A solution of the above white foam
£aPepengy1 (AyRIX (L kenEb A4l 1y -ﬁgﬂﬁﬂ'l;%rr‘ijolﬁﬁﬂ-Bgl)ﬂﬂtﬁw‘folpendm-4-yl)
conti nued for an additional

carbaatfaq and the reaction mxture was allowed to warmto
Acordibetopeliantely che iédr@ediata dor prip@ieg vant@ubd Hirazd dedeandary alcohol

(1 eq) SQst&gsoLV%cci] 3 %Léf eantdhae c&t%ﬁwogﬁaﬁ?‘ of EMAIQ '((9?%@‘: T%Igageeq) and acetic

romat o
anhydigde) (3cag) iere qdéecbto\ﬁé Tih@ §692é511116 ngjsture, wes spisred vhg %f‘?(ft?ﬂilr ghgymixture was

extractfeﬂ'ewﬁl@t@Hﬂﬂ{ iaM@t e Qlﬂd ecﬂa AgHhicS Ot Was washed with brine, dried and
et ox%ﬂtl)or oh drl de ) was dissolved in

q
Chromito%ra cgiep Baegeﬁ V]SOIA?en ne (1 eq) and acetic acid
The agye femesohd ded d&BB‘DiVﬁtd‘llB maglzmdl onl PG (frPdtwas eddels The mixture was

hydro%hété({ &thePY gﬁﬂ‘hﬂi% en EO&E%B‘[O Tflé}leth?‘l:'ﬁ&l% %vag\@ﬁerﬁgj ge Qnd the solvent of the

ated sodi um | carbonate sol ution
filtrate\jyas cenqeptiztede ahve hfoamppmpash Ao ce@powwevv@cﬂ%?lﬁ%m CH,Cl, and

triethy RGNS éqamﬁr banasy1 RASAGI 1\Y dfp weky ddaed. THEA @6 realiidnt @ix@fle was stirred

d white f
for 2 ] SRRt T el POy B 27y omatosraphed
toglveamlbamcnmpmmldenzyl chl oroformate (1.5 eq) were added.

Tllﬂa'efbaﬁlhc%n{p%ﬁ‘lﬁ loéhg %aﬁtdﬁgﬁv%faﬁ rﬁéthe[nuagncf Qfﬁtelz Wy Yt Brand potassium

en ad ken tO separ at'e
carbonlaﬁe(Ztegb bsheéig@cg Th q'ﬁ%acmnglgﬁqtlge M@é‘q}rrqﬂé v deldayvadibyremoving methanol

and exdfatto@ widhr dtd , acethte | tivise e Th@ bshisilddosm g N3Pheds twasi@dweith brine, dried,
(KBr) 3375, 3063, 2943, 1701,

onpoun 1
fltere§ QIR ON RS ip T o VYO Saiooud 3 v3ae 1250 omi: M
AVRluEGDAS Galyd Ohmm&@ (13 &) uCB,Al9 “(amddzm)dmp%nﬁlo 7 sleuQnmpf DMSO in

CHzCl%l%'ﬁhB °B. 'ﬁ?e éaoﬁ@n (r{&tulle"&fas stlgeésfog %nél-ll_(ﬁ;l']l 0(fih A"sl))lutlon( of the above white
foam cggpppoulgi Q@qk %CH_ 5 waf aé@ed]_angG‘umpgnwagr pgntmp_ﬁgﬁ fop @ﬁdttlogg@o min. TEA
(3 eq)(WAs+ddded iR e Iiathlcbn HlixtofRs @ty sltbwed X9 va2@ 78, ro&a L tbiiipdr&dre=Water and
EtOAC were%ﬁenbadlqeci]' Q cF)flafgé% o separa?o HRAWA %hg's]éél' The% organic phase was washed with
brine, diliddyngd zhr@mwgwhm silicg gelito diob enkay Hyrivatigheny| pyrrol i d

Tl'ib Rivtloe of Bk ko d&‘lﬁﬁ{‘/é i récDA' axd kocﬁlﬁﬁ bRty CRIMAHAY (1.5 eq) was

S prep ng ocedur e
dissohygilaf PEASHr ?ﬁtha@ﬁe‘(@a apead sabpnd afsﬂcc%swﬁé Yy WP Rdgedyand the reaction
mixturé ivéas rsﬁﬁédi@@ﬁﬁgﬁt btﬁenbts RO ixtrh vak iadéedptuzatédosbdhen Bioytbonate solution

ot 3 8 Sy e e T e

brine, srlezuﬁl&er mpn@ﬂgratedrto%wwls@ f¢am. 1H), 7.55-7.06 (m
T vhite %a%f’gﬁ 6w§5mils%i'\|)ed iR @%C@ é'n% t@l@ﬁhylﬁffﬂne @- dfy -t Whnitrobenzyl
chloroEonnati:Zg 5 eg) ‘gfere( ed2 fq;[]en %e 59&Ctl?ﬁ mﬂ];blre v?a n%rr% 2(%}“%ater and EtOAc
2H), 1.87-1.64 (m 4H);
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20 EST-M5S mz 725 (M+l ); HRRM5S [M+ H observed =
725. 1833, estimated = 725.1831. Exanple 28 Conpound
111-a-d 25 4-nitrobenzyl 1-((1-(1-naphthoyl)-4-hyd
roxy 4- phenyl pyrrol i di n-3- yl)mst hyl ) pi peri di n- 4 yl (all

11 - pr.epar ed
were t%f'éu aidg%r eﬁﬁ n?@ﬁf@ﬂ &S&g&ra? W@QE%SF% ggan&f‘mf ers%t‘ﬂl?é]é‘?ds““glfbrme dried,
filtere adiphtonthtoktabhed 0 gweaompplrdel®bt of benzoyl chl oride

ProrITEs st dibioraly "Hih P o e o

NWN@Q@[S@QWZE@OW&-)? 18 @, 2318 718- 7(2‘11 (mHJ2H), 5.82-5.77 (m 1H),
5.22- sﬁl% Zngl 14, 613Q(ﬂ)m8H§1_|)15§}7 i‘o%%m( DB{) b 98@40an5 499- 52(7@11 (1f1-“1) 1.82-1.50

(m, 4 m '3H), 3.52-3.21 (m 2H), 310 (m 1H), 282252
EMM$W/ZS@M+Z)06 (m IH, 1.74-1.39 (m 4H); ESI-MS

est [ W*&m#@iwggéﬁi% %ﬁmggﬁer%gg%&ﬁggﬁﬁglﬁ | -a-e

4-nitrobenzyl

Ekid{ 127((1-(cycl opent anecar bonyl ) - 4- hydr oxy- 4- phenyl p

éﬂ Tﬂfiﬂﬂsyl) nmet hyl ) pi peri di n-4-yl)carbamte 21
FM<a-e was prepared by foll owing the

p-mctc(ﬂréund atldsic((#-hedroxei1-(2Hed ey nidybst-ghenlylpy cioligin:d1¢l)

enment of benzoyl chloride by
methyb%eﬁdn‘ﬁﬁeag Bl ohloride 1R (1CBr) 3375 2948,

@m@oun%lélra-cw@sprenarat by falissving dapgprogedure descmpyr for the synthesis of
compdufdPIA-b AQ %ﬁ%ém&t 8f Benzéd ch1dddd by 2L 1056be¥1z<%1$ cK183ideBH) ,

%ﬁéi A A gy iy 4,505 07 (m
{HNNMR) (COELL BODMIB:) (0§ 24-8)20 (n2. 140, 7.8687.§0n(m) BHY),:7.55-7.06 (m, 10H),
5.95- 55?'@%’%);"5223559112 n_@"%ﬁ) b‘%_lﬁ?%/?‘?[ Mﬁﬂ'% 9&)(%%3(?1&’ %gla 0303 3. 3.03
(m, 1ER 3 800p, 2502, 517r(gbéﬁhzil8 53,03 (m, 2H), 1.87-1.64 (mh, 4X1)’
BS1- Ms(nl/zt?is’l(M@ypl ohexanecar bonyl ) - 4- hydr oxy- 4- phenyl py

BRI 1T VR s L e = N A o T he

procedure described for the syntheS|s of 15 conpound

g,r@hasw a replacenment of benzoyl chloride by
cyc exanecar bonyl chloride. IR (KBr) 3375, 2933,

Sompound’Hi-a-d1 638 " 1523, 1450, 1346, 1250 cm1 ' i H NWR
{-oREebEnz@00MHz) 5 8.22 (d, J = 7.8 Hz), 7.60-7.52 (m

R e S TWEN TN RN LR 7L —

Compautdyl, IIBa-t1was 6@p{raq by Abhlowifig 518 Prod@lufardeszifed for the synthesis of
comp &)ﬁ'[- -1)451a acérﬁ&l)é of Q&zgsﬂhllﬁdé‘ﬁyﬁ ﬁ%ﬁthgw c'hlo'rl)de g'§4NB

(KBr) 381, 3060 2943, 1701 1633 1522 1465 1428 1384, 1346 1249 cm™

'H NMR (CDCl;, 300MHz) § 8.23-8.18 (m, 2H), 7.96-7.82 (m, 3H), 7.58- 7.21 (m, 11H),
5.95-5.76 (m, 1H), 5.21-5.11 (m, 4H), 4.20-3.96 (m, 3H), 3.94-3.58 (m, 3H), 3.52-3.21 (m, 2H), 3.10
(m, 1H), 2.82-2.52 (m, 4H), 2.25-2.06 (m, 1H), 1.74-1.39 (m, 4H);

ESI-MS m/z 649 (M'+1);

HR-MS [M +H] * observed = 649.3016, estimated = 649.3021.

Example 29

Compound I1I-a-e

4-nitrobenzyl allyl(1-((1-(cyclopentanecarbonyl)-4-hydroxy-4-phenylpyrrolidin-3-yl)
methyl)piperidin-4-yl)carbamate
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Exanpl e 31 Conmpound 111-a-g 25 4-nitrobenzyl

1-[(1- benzyl -4-(4-fl uorophenyl) - 4-hydroxypyrrolidin- 3-
yl)met hyl ] pi peri din-4-yl (allyl) carbamate Conpound
[1l1-a-g was prepared by follomrng t he procedure

d f th h 11-
EeSC%ge -fl—%(r)\ffas Srega)re eSIol‘?ovmng the procé'I ure giescrl‘t?edafo\r/ the synthesis of
compolmcﬂ) g2yt vid rdpyaderaxit oBbadxeyl 4hlphidaty @ylbp@itarﬁtamlﬁms} ehigridlexy

f}i@(Bni@ ﬁ Mﬁ %7I()801r687h1e5%3llg467 ! 45 AExyS Ig ‘oxopyrrolidine
BNy E@S{@b |3@0]é(&12r)15 8328 (41 54 @@ﬁ:l(l& 813)0@@13@)776{%1121 5.23-5.12 (m,

7 7 m,
4H), 4(1f0513 (Zﬁ'bm 7ﬁ263458 349 (1(1”1}513)3@)06 2603?1’ ZH?%Si@gz zcr)(ghl)l 1H), |2—|) 14-2.03 (m, 1H),
2001é‘8e§%1 3H), 3. 28 3.21 (m 3H), 2.95 (d, 1H)

PSRGS2: 7891 (@ +3K), 2.60 (m 1H), 2.53-2.25 (m 5H),

RS Cow] el TRt lea ST 0e 67 o

Exanpl e 32 Conpound 1-c-c Con'pound 1-c-c was prepared
pya,{,ﬂug,@wl ng the procedure descri bed for the synthesis

g q -b via replacenent of ethyl acetonate
9‘“@?1‘1‘&? E oxyI ate (0.086 g,29% . 22 Exanple 33
@nrrprthmdyl hilyla-a1-¢aydlobexapecirtionyV-&hpdiGayrd qibietlylp Yeralidin-3-yl)methyl)

IZ!I\P ! V-a-b were prepared by follow ng the
plpmaﬂl 402 féﬁ‘iﬁescn bed 5 for the synthesis of conpound

OIchamdr Ri-pdprascrraraied by faloring disr pigastyrec desetiepdpipr the synthesis of
compo%n@ll'l-@tqp{&ﬁ g@ue@meﬁ%f Bknb&1 0R8ridh byecjj%’ﬁ)hexﬁﬁ&ﬁf%ﬁyl 3hloride.

ﬁﬁr%iﬁ% M Rsodab B dah s B RS e hea o of

NDSRI@DIALY, 3600 Hy) & &ma(oadeﬁﬁr& Hef, 760r7.5% Gbedky(7.42-7.11 (m, 4H),

5.92- 5073 6%,;@{1%'32%@ 915% gb%”ﬁ’d ({%Bh? r4°185°3’ é@{}’? 7{19(]"& %\%ﬁsr GE8; 3.11-2.60 (m,
4H), 25824005y gHY, ;1 004144 (m A5185-3.88 (m 1H) 3.87-3.64 (m
B§DMS3Pd020N8S 1 m 7H), 2. 38 2.14 (m 1H), 1.87-1.48

KIS B bl o i,

foll owi ng the procedure described for the synthesis of

Eﬁ{m@ ?g [1l-a-e via replacenent of 4-nitrobenzyl
o or rrate by 4-net hoxybenzyl chloroformate. 20 'H
f\erpewsdl-a-2300MHz) S 7.52-7.24 (m 7H), 6.95-6.82 (d,

ihitroten3-5. 68 (m 1H), 5.26-5.02 (m 4H), 4.21-3.63
REAT I SN TN WHL

Pompamnddiby-gf whd pupargd bidokovooe dur prodekicy disedbedofor tthee synthesis of
compoﬁﬁ@tllfﬁﬁ-iasvigf replacement of 1-benzyl-4-hydroxy-5-oxo-4-phenylpyrrolidine-3-carboxylic
acid by 1-benzyl-4-(4-fluorophenyl)-4-hydroxy-5-oxopyrrolidine-3-carboxylic acid.

'"H NMR (CDCls, 300MHz) § 8.21 (m, 2H), 7.64-7.47 (m, 3H), 7.40-7.20 (m, 6H), 7.05-6.96 (m,
2H), 5.89 (m, 1H), 5.18-5.06 (m, 4H), 3.68 (m, 3H), 3.28-3.21 (m, 3H), 2.95 (d, 1H), 2.86-2.74 (m, 3H),
2.60 (m, 1H), 2.53-2.25 (m, 5H), 1.85-1.75 (m, 4H).

ESI-MS m/z (M'+1) 603;

HR-MS [M +H] * observed = 625.2808, estimated = 625.2797.

Example 32

Compound I-c-¢

Compound I-c-¢ was prepared by following the procedure described for the synthesis of
compound I-c-b via replacement of ethyl acetonate by ethyl glyoxylate (0.086 g,29%).
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conmpound 111-a-e via replacenent of 4-nitrobenzyl

chl or of ormat e by 4-bronobenzyl chloroformate. 'H NWVR
(CDA 3, 300MHz) 6 7.55-7.15 (m 9H), 5.86-5.67 (m

1H), 5.30-5.00 (m 4H), 4.17-3.62 (m 7-1), 3.06-2.35
(m 611),2.22-2.02 (m 2H), 1.86-1.53 (m 12H). 30
Exanpl e 37 Conmpound 111-a-k Conpound 111-a-k was
Bxapplesd by followi ng the procedure described for the

?};,Q,&,? %ﬁgﬁanﬁﬁ? Iponlgdil‘;l jf-€ via replacenent of

enz or mat e by phenyl isocyanate. 'H
SvroguapdV-a-a 3@@ mmpousd TV58b wepsprepared3by) follpwog-tBe p®c¢dyre described

for thezgyfn)shes@ of QOI@pO%%?—I) (Ifi*ﬁ % re%lﬁ%egg?ﬁ?isﬁam%%&ghnOMmd by 3-aminobutanoic

acid ( 1)1202(m OH), 1.96-1.49 (m 12H); ESI-I\/S
rrx'z 531 (M+1). Exanple 38 23 Conpound 111-a-1
@g 111-a-1 was prepared by follow ng the
roc ure described for the synthesis of conpound
Cpmpamyim-a-hrepl acement of 4-nitrobenzyl chloroformte

O¥m Lﬁhmp%ﬁa&'ﬁé fep%&Bd ‘B&'fgﬁowméﬂt dobddtd descABRIMIE he synthesis of

7.52-7. 26 00- 6 5.
composmg I-@ eya reg niaew nﬁpg 4- marol?%lz&l gk)rc( %by%? l)flgwéor(q;?
'EH)NMRO(I3CI6 93 (OMHHH] 5232626@ BB) f,856+)7 (B, 38D2505-5.08 (m, 4H),
1z
053 [T 3.7 Bk R, 41 4 B B B P BT 48 gm. 1200
WW@@“@(%%S wer e Ilst ed in Tabl el. 10 Table 1
Serial nunb Name Structural Formula RR R2 R3 R4 R5 R6
o0 (nM er 1-benzy| 3-(benzo o
Fia‘g!’l&r?’ xol -5-yl)-4 |-a-a -[(4-phenyl piperidi N be 'l
ObinpordiIll-a<i - H C he 10,0 1- yl)mst hyl ] pyrr I-a-a Bn

!imgiﬂdqﬂ-g-l QNeé (?rlepf} (i%p %gllobv@ni ce(aure describe)cli fol‘\I the synthesis of
compqygqi& {a-eOpp ﬁpla};mnhyﬁ 4 pr@pyldzlh rqfomgﬁq)‘tfyé} mgthgxyignzyl chloroformate.

f.l{mwb(ag,gbemdz) ®7. Is,\m M-k A, 496 (AB2Rb )| POPELS BRZIH), 5.26-5.02
(m, 45573 PSBY - 10Eh G 398 B3 (o, 7! 2 0BT BY (W Pish,

Example 36

Compound I1I-a-j

Compound III-a-j was prepared by following the procedure described for the synthesis of
compound III-a-e via replacement of 4-nitrobenzyl chloroformate by 4-bromobenzyl chloroformate.

'H NMR (CDCl;, 300MHz) § 7.55-7.15 (m, 9H), 5.86-5.67 (m, 1H), 5.30-5.00 (m, 4H),
4.17-3.62 (m, 7H), 3.06-2.35 (m, 6H), 2.22-2.02 (m, 2H), 1.86-1.53 (m, 12H).

Example 37

Compound ITI-a-k

Compound III-a-k was prepared by following the procedure described for the synthesis of
compound III-a-e via replacement of 4-nitrobenzyl chloroformate by phenyl isocyanate.

'"H NMR (CDCls, 300MHz) § 7.58-7.26 (m, 8H), 7.08-6.98 (m, 2H), 6.60-6.52 (d, 1H), 6.00-5.86
(m, 1H), 5.48-5.32 (m, 2H), 4.44-4.32 (m, 1H), 3.91-3.50 (m, 5H), 3.11-2.02 (m, 9H), 1.96-1.49 (m,
12H);

ESI-MS m/z 531 (M'+1).

Example 38
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10

rolidin-3-ol I-b-a Bn 1-benzyl-3-(benzo 0O
[I,3]dioxol-5-yl)-4 Et2N H1-a-d -[(di ethylam no)m
enzyl OH- - - H- - ethyl]pyrrolidin-3- |I. Bn of
1-benzyl - 3-(benzo O [d][1,3]dioxol-5-yl0_J Ol-a-c
€-4-(rmrfhol i nomenzyl OH - - - HO -

empPylHEa din-3- 1 of 1-a-c Bn 24 (3- hydroxy- 3-phen
061f1pou]1d4HI o4 vwsemypb@éd)bfﬁollmﬁngi) tler pidtdtiurd desytiedefohythe synthesis of

compﬁ 6‘1 \aa reprglceql OM ﬁ; t 5 z¥l cﬁ%?ofo%nag%by@%henox aée‘%l chlorlde

(m,ZH)0d80-68

AMR 40 (i B84 5 FrbtmylIT, 530521

(m, 2}Bh4 l7‘(514 44 2y21) 4BsQ. 4lb| (Rlemm 6@13 I@bgrﬁyéH)l'b ©2-2.38 (m, 6H), 2. 38-205 (m, 2H),
ﬁy g! din-T-yl)(2 0 Y1 -|odophenyf)net
1.87-Igndm. thenyl 4-[(4-phe oH ylplperldln -yl) Pn-Cr
BSIvIS bz Baals eethyl ] - 1- (phenyl N O nesul f OH phenyl - -
- - Che ++ sulfonyl)pyrrolidin onyl Yl -3-0l1 benzyl
(1-benzyl -4-hyd benz E roxy-4-phenylpyrr N eth
Tlhe styucagal formulas.of thg compourdyarihs/abogy-Exaemigs wasp Isteq in Table L
olidin-3-yl)nmethyl | carbo +87.5
Table I
Serial Ic
numb Name Structural Formula Ri |[Ry| R; |Ry|Rs| Rs |[R7| X | Y (nl\ilo)
er
o
1-benzyl-3-(benzo Q_CNTSOC g
[1,3]dioxol-5-yl)-4 N . ohen~10,0
I-a-a -[(4-phenylpiperidi Laa  bBn benzyl OH O? -|-| - |H|C J 00’
n-1-yl)methyl]pyrr
olidin-3-ol
1-benzyl-3-(benzo 07
[1,3]dioxol-5-y1)-4{¢ wﬁt}o )
L-a-b {[(4-piperidin-1-y! y benzyl| OH| (d| - | - | - |H| - | -
)methyl]pyrrolidin |
30l l-a-b Bn
1-benzyl-3-phenyl ( > < : o :
I-b a-4-[(4-phenylpiper Nﬁ benzyll OH | phenyl H|C
idin-1-ylymethyl]p N 2y P pheny
yrrolidin-3-ol lba Bn
1-benzyl-3-(benzo o
[1,3]dioxol-5-yl)-4| & W@l )
I-a-d -[(diethylamino)m benzyl OH O? -l -1 - |H|-]-
ethyl]pyrrolidin-3- BrT
ol
1-benzyl-3-(benzo o)
. /S o N
[d][1,3]dioxo0l-5-y1 O\—/Nﬁ 0 o
I-a-c |)-4- holi b 1|OH -] - - |H|O]| -
a-c |)-4-(morpholinom N enzy O

ethyl)pyrrolidin-3-

ol llac Bn
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] pi peridin-4-yl(eth nyl 1 carbamate

1-benzyl -3-(4-fluo rophenyl)-4-[(4-ph 0" F Pn J

| -b-j enylpiperidin-l-yl) N benzyl OH 4-fluoro H C hen

nethyl]pyrrolidin- phepyl yl 3-01 10L£1 benzyl 4- hyd

= IICIIyI IJyl I I"III\I IICII IJI QUOl 'U'II
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Ib-b enambleﬂwahya met hyl Ok - 4 [(ZQ‘??ﬁ%m)ﬁ phagr | Py N~ he | ¢ pher) 2855
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rro 1d1n )@
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ylM (‘C% 5 cycl openty| (31 hyd

|Pﬁ cI o:pioldeb- e 4- phenyl pi peri di n-

Lo B CORPA VT o O phenyl H g hsl 8Lt vl ) methyl 5| ¢ Pren 1157
Ipyrpyidmel -yb2Zlhon VI + din-1-yl ) methanp Yl e yl |£224
Liolloptengythetda [ Ph- [ N 4-phé&ny|l piperidin V he 1}d-|a
noﬁgzyl H - - E—LCI - 1_X1) met hyll ,.] erro yl | 1 g.i nt 3-|ol
3 WPY:IUL].CI(Ii_phe o~ el 1Tyl L(;]H Pric = ‘-l- A= [PTIETTy T P pel IN"U
nylpiperidin-1-yl) Ph/CNW benze n

I-b-d [methyl]-1-(phenyl Vo nesulf|OH phenyl | - | - - | -1C P Tn ++
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benzyl
1-[(1-benzyl-4-hyd /@ on benz
roxy-4-phenylpyrr Et)N NW ethy ylox 401.2
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|piperidin-4-yl(eth » nyl
yl)carbamate
1-benzyl-3-(4-fluo
rophenyl)-4-[(4-ph NW F

1-b- [enylpiperidin-1-y) L y benzyl OH 4}'lﬂu°;° - | - |H|C pth -+
methyl]pyrrolidin- K@ pheny y
3-ol
1-[(1-benzyl-4-hyd
roxy-4-phenylpyrr Ph%ﬁli—?@ n prop| . o,

I-b-hlolidin-3-yl)methyl Ho " benzyl| OH phenyl [OH| - | Tn H| C |vlid|" )]
]-4-(3-phenylprop b y ene
yDpiperidin-4-ol
1-benzyl-3-methyl /@N OH
-4-[(4-phenylpiper | " 1—5 phen|

I-c- 1 - - -

c-al din-1-yDmethyl]p N benzyl OH methyl H| C gl
yrrolidin-3-ol ©
cyclohexyl(3-hydr
oxy-3-phenyl-4-[( N%@
4-phenylpiperidin- Ph/C cycloh phen|
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ne
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- (I=benzyl=—4—(4—tuvorophenyh)4—hy Et-N-CN-offt
1b@¥¥ﬁ§ h1é1th Enz dl=a- b droxypyrrolid|n-8- bz N
IV-a--3pbarg¥i-[@Hpder I bo H C N 565+5 64.5 met hen
a len ﬁ)ﬂseﬁmxhkm per i di n- 4-pehA@SHphenGR] hamat e; - phen -y
Iy % 1- benzyl hyd Et bent Tlta-¢ hyl yl
§¥J ﬁ% hyl pyrr benzyl OH met hyl | ethy fioxy| H
3*N + olidin-3- vl\nethyl | garba ]ppiper|din-44yl (et
41mybUndwcafbanate 1-{[ 1-benzyl -4-(th ~" b-Ph i ophepyl
[ 8L 0i.4 g phe he 1-d-c 34 eth N pbenzy| nylt H G
(g 4- yl 1-0 hen Iglperidine hi o 4-nitr
Mol W@Fg ?# ‘¥?R rr +N s |Ph phe enyyrr ¢pBn
dr¢XYdyrajolldﬂId$-nbg¢ yMmet by} Nibenzid, diffuorod C aE?lhlen ox N
& D‘4 phenyl piipePidin nyl .e H Tz%enzyha@}pheny -Cﬁ
Yy
ﬁﬂlﬂ%ﬁdm% d- e @ (4 ghenyl pi per penzy| - +| anipca® C|.
n-1-yl)nethyl Jp|mo yl |rroliding3-amyhe 2
vl aQNQ|‘obenzyl
carbamate;
benzyl
1-[(1-benzyl-4-(4-f
N Et N OH F benz
luorophenyl) 4 hy CbeN/C W 4-fluoro ethyyloxy 565.5
[I-a-bdroxypyrrolidin-3- N benzyl OH - H N
. phenyl 1 |carbo +64.5
yDmethyl]piperi vl
din-4-y1 y
(ethyl)carbamate;
benzyl
H-a-crO.Xy_4_met YIPYTop, ™ N benzyll OH methyl | - ethylyloxy H N | +
olidin-3-yl)methyl 1 |carbo
Ipiperidin-d-yl(eth K@ nyl
yl)carbamate
1-{[1-benzyl-4-(th N Sph
h,
iophenyl)pyrrolidi Ph/C }S phe phen|
I-d-c N benzyl nylt H -/ -] - |H
n-3-yllmethyl}-4- K© hio yl
phenylpiperidine
1-{[1-benzyl-4-(ph o0 O
o he
enylsulfonyl)pyrro Ph/CNY_SS Ph 111) Is hen
I-d-d lidin-3-yljmethyl} N benzyll > H -] - jH|CcP
o ulfo yl
-4-phenylpiperidin
nyl
c
1-benzyl-N-phenyl N /CN ﬁﬂ ~Ph
Ld-e -4-[(4-phenylpiper \ ben l-anilH | _ phen|
idin-1-yl)methyl]p P ino yl
yrrolidin-3-amine
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al 1yl (1- ((1- benzyl -

~N H 4-nitr

I'll-a-4-hydroxy-4-phen o= N 1Q0 | pyrrolidin-3-yl)

enzyl OH phenyl - allyl zylox HC N a 00
met hyI ) p| per| din-4 i Noz ycarb -yl )car bamat e onyl
4= IIILIUUCII._YI aHyH(l ((1 'Eci"lZ"‘y’H N3 open
A-pifrpbegzyly - py Qroxy 4- phen N benzo len 7f| o| OH|phghy!| -
all@]l(l Y1 -beyidyb N C %@I idin-3-yl) o Yl |ycarh D.7
-a-4 14)_ cRerdi n [ t -yl )carbamte onyl ~10,0
ey dm%%{%g 51l |yl (12 (( 4- HydndOHpiengt - [allylzyiox H | € | N |7
yp_]?’)g do e:nzéy@;g\\l_N \ 2-i odo oben ycarb
methyDPINSHEIRY pyr r oM NoN “benzo OH phenyl | al |yl g% px |H
-ylgeabbagaate?g. 8 din-3-yl)methyl)pi| y| ycarb
4k [ggngyﬁ yI )car ba Nz onyl rrat e | 4-ni tropenzyl [4-njtr
1 K b% ho _CNy, 1|l -a-)-4- hydr oxy-ditrphe
- ai;@y h tfyl ox HC Nd oben .
-a-|-4 xy-diphefi ro- thoyl qnéer(ﬁ?fz. 0 T+
. fenyl | - |all H
b ylﬂﬁﬂbh&lhBPﬁPPH i @ yb" a oyelnycar b(fn'g]tZ%:r; . C 0.7
A Ahgnay! 1-(cyc| op| 0 , € yclopa®dni tir
mér?ngr{{ecglr bonyl ) -4- 82‘0en Il1ll-a- lentane 5/ 3 |e |onyl
-y Q \F- 4- pheny| N carbo OH phenyl - allyl zyloxl HIC
41Mtr6beﬁzylpyrrol idin-3-yl)me 1 No,| ycarb
all&l'@}/ @I%kl d| n-4-yl nyl onyl )icarbamate 4¢nity.qhenayl
| My oh 4-nitr
Hl-a-y'ﬁl'?l' ben ‘é’ i:r“lr}(a)-\z s ; begt Og n exane 7.8 % 24.9
1)-4- phenylpyrroh benzo| OH phenyl | - |allyljzylox| H| C 188
¢ ldin-3-yl)methyl)pi ‘\(:)\ 4k[i] yl yearb '
o NO,
peridin-4-yl)carba onyl
mate
4-nitrobenzyl .
1-((1-(1-naphthoyl |\ NI-Q 4-nutr
[I-a-)-4-hydroxy-4 pli,e N/CN I-nap oben 26.8
A N T PloH phenyl | - |allyl H '
d hylpyrrolidin-3-y)| 9 O hthoyl| O PRy ey 1?; ¢ 2.0
methyl)piperidin-4 K@N@ O };(: .
-yl(allyl)carbamate] Y
4-nitrobenzyl
allyl(1-((1 -(cyclop eyclop 4-nitr|
lLa entanecarbonyl)-4- /C W ontane oben 53
hydroxy-4-phenyl | © OH phenyl | - |allylizylox| H| C \
e e carbo +0.6
pyrrolidin-3-yl)me ]\Q )\D ycarb
o NO, nyl
thyl)piperidin-4-yl onyl
)carbamate
4-nitrobenzyl
allyl(1-((1-(cycloh | H cycloh 4-nitr|
I exanecarbonyl)-4- oben 73
& hydroxy-4-phenyl XA OH phenyl | - lallylizyloxl H | C \
f L carbo +0.6
pyrrolidin-3-yl)me ﬁ ;\O vl ycarb
thyl)piperidin-4-yl oz y onyl
)carbamate
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f ydroxy-4-phenyl o N carbo OH phenyl - allyl zylox H
CNO.6 yrrolidin-3-yl)me No~ nyl ycarb
hyl ) pi peri di n-4-yl onyl )carbanate 28 benzyl
al |yl (1-((1 (cycl op N N OH ~I cyclop benz
ent-anecarbonyl )4 Rha—ydroxy-4-phenyl—oho—c¢entanerarbo
begsyl phenyl  al | yI carbo HC N 8.75 |rrol|din-34yl)me
allply1-((thy(tyclopy ip | di n- 4- Ife)l%ar bamat e benz
enfhndgatdoaxy. ez W AR (PFP(cylel op Lox)
Hl-a-h pg{aqe%arl?)rﬂf’?%- - N cycﬂnctqnew§ | Lta- | 9= yéQWaﬁe C 875
h [YhERY Xy- 4- phenyl No OH|plies }ilel ?7]I HC ngﬁrb% 1 '
pYVPh@Pﬁdil)me'; yl 3 % lloxy fthyl)piperidini4oyl qeo
thyl)plipegidinboyl | ) car béimat e 4-"brlonmobenzy
)edbdndd 1- ((1-(cyclop 4-bro |entanecar bonyl)4- | N-- [
C 'O mope L11-d- 0~ gentqane ydar oxy-4-pnenyl (U
4"P?%tﬁ?ff3ié-enzﬁrl {I nzylo HC N 8.87 | 1 yrrol|din-34ypxse O~
aﬂE]é}-Hd)-(WMr\__byl i per(mji n-{4-yl| 1 B ny| bonyl
9%8 X tl%oxl%/
- enjaB&akbdNT}-8- ( cl opent angcaf bo N~N
2y GXEL 9B, HBReN °f3<o4 hydtoky- 4Bl frend| eNAQEYFERT ¢ | N | 433
. %? ]5) rrlb“}ﬁl %hen@tbo -al Tyl H CI'N Giledy
Yy i per |6 cey | #4-yl)t3-pher r ea
thyl)piperidin-4-yl @ OMe W et
nyl
)carbamate
4-bromobenzyl
-((1- \ -
allyl(1-((1-(cyclop N ' o eyclop 4-bro
- entanecarbonyl)-4- o =(N 4}_@ . mobe
.-a- hydroxy-4-phenyl o N e:;:;l: OH jphenyl | - |allylnzylo, H| C 8.87
! pyrrolidin-3-ylyme \@ oé\o o xycar,
thyl)piperidin-4-yl Br y bonyl
)carbamate
1-allyl-1-(1-((1-(c
yclopentanecarbon|\
N OH cyclop phen
1 y1)-4-hydroxy-4-p ° =(N w entane lcar
" henylpyrrolidin-3-| ~ NH . OH phenyl | - |allyl]” | H| C 6.46
k e carbo bamy
yDmethyl)piperidi @ o/}\o | |
n-4-yl)-3-phenylur ny
ca
N-allyl-N-(1-((1-(c
\
yclopentanecarbon \__\N 'CN OH cyclop 2-phe
. yl)-4-hydroxy-4-p o nt n
2 henylpyrrolidin-3- =S N erane OH phenyl | - |allyl Xy H|C
1 . o carbo acety 13.6
yl)methyl)piperidi @ 04\0 vl 1
n-4-yl)-2-phenoxy y
acetamide
Note: “+” means a little inhibition at the concentration of 10,000nM, “++” means moderate

mhibition at 10,000nM, but still does not achieve 50% inhibition.

Biological Testing
[**S]GTPYS binding assay
CCRS receptor binds to agonists and changes its conformation which enables it to interact with

and activate G protein, a heterotrimer which consists of subunits o and Py. The capability of G protein

o subunit binding to GTP depends on the effect between CCRS and the agonists, therefore, the amount
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35

allyl-N-(1I -((21-(c cl opentanecarbon o"
1) -4-hydroxy-4-p ""C" '"i cyclop 2-phe | a
enyl pyrrolidin-3- o=~ entane OH phenyl allyl noxy HC
N 1) net hyl ) pi peridi o carnyl bo 1 acety 13 6
2- phenoxy "/ acetam de
of o %UPW %ownﬂ K Hi ehogh seflegt e a%ﬂﬁl@éﬁqwlm oh tes C§§5UG€F19MT In the GTPS
binding fassay TESSISTRPSI6Y ads@tant Bhithel GTPseadctidi®; GOQNMbubidt argt thub cannot be

hydrol?%e?éqk%ﬁ% 1%‘%}“8%}/%015691/ Iﬂaﬂﬂl *?tétélﬁgrgte t@%e?ll{aag}ll Legto?sagtlvqgoé Radiolabled

[*SIGABrhiat ascesecects amagle% for @te@amf or s QST hencPGRS éssndt ctivated, o
subunit & bAUnEBGDM B wiRAT @Y [sVARLiGat&, R Sltehi birllis to ([3SS]GTPVS therefore,

heterotr mer Whl h consists ubunits a The
measupegeatef| | the np eeogrhst%% unitzb %Buf?‘g ﬁ@‘?eefoth

RS activation level.
When detpents dthe presetfifientiorbat added t(ﬂBREymﬁJ, thdetiagonios the ,CCRS receptor

r anmount 29 of a subunit bound GTP
byagoéﬁ%ﬁﬁ%%fg?lloe %dt he agoni sts activity on the CCR5

receptor. To the GIP7S binding assay, [358] GIP7S is
CeRrb atdatiod & G- Bf%te@ir wasBeRbled Yédoyi to @ssﬁybhiéw ., and

PR P e TP d Bl T RS (RO ARt 1\ i) vos lsed

by lysiRbdifel @hiMedris HCE)pEI'PE S molsinElRT A and émve EGS Aveank @entfifiged at 15,000 xg

for 10 %% %ﬁl'n?eﬁlﬂrﬁle %a%?&u%fenﬁ &g\@@%ﬂ?%ﬁ: I(%E%gl‘rlsaﬁ\éll ﬁﬁ‘%%dSmM MgCls,

ubuni t oun
ImM Eéﬂf\« a%@@M aN%QH) LIt PISTOH SORENT AR @FIDT Jetepiapd fuging Bioford assay

(Bio-r. aﬁg{@@fﬂ bRbink %s@umﬁerﬂi‘rmﬁ@% FheS WM teab@IANBuffer system which

Contallﬁ‘n]t%é‘é g BFOtTI%e%B%éﬁﬁtancﬁ?ﬁg éﬁ{f 3%%8‘59@‘81&%@[ V\ﬁ After adding

the stusly sb@pyunidf)ehasysiewatvaovoreked el (DR on ecefot Grminpynd then CCRS agonist

was a@ﬁ?im ngsdor@% MW? g T \g(:)qg?m Ctlhé Y&Ei‘b&lntugés were incubated at

o oteln was neasured ac ssays
30°C fop | brefhfigittheciepgtion jwie cempk@sthe ﬁ@acgsmuaﬁs mwla@adlam Icggng diluted with

PBS t@tterﬁwawsmé eeRtiéh. After Bedtidh uﬂﬁ)ugmlel GE/Qdﬁlteb}fnérN&a& under vacuum, the

A and
memblgﬁ%l{) t(_r?c’TM aﬁaxélbr W3S Iﬁ}%as@‘ﬁ% w)l(tg a s]e18 13%6 ﬁ?%?eréw bin 1n52 was measured
withoutrgnmézesreeofnwagonise smd pendeetifid bindmgawss owasoredf r th¢ Fmddence of 10 mM

nonlsoircfr%) cjﬁl G’ﬁ’ 08 Emﬁrn% 3 &qﬁg]?GTP %%%ﬁzﬁme& 3%1‘\&1M 1)00X [c.p. M sample -

roteln concentrati ons mere termned usin
c.p.m. Birgfollcaxs, oyl 15P (Binosread) [Cs] wagh @?mgowidr?emgtr%t%aay which half of
the 358@?@8 bfn@fn@&dﬂubéﬁ Kyhﬂ) N R ANTES @ 30081 Mﬂ:flfBeﬁas smﬁthem and the value was

obtaing SR e Sty B R AR AR R Ronc G <Bkompound)

st udy corrpounds the system was vortexed and pl aced on
BCEndifdStanis MsAy and then CCR5 agonist was added (10nM
NTES or 30 nMMPI (3). After vortexing, the
Celscapisoins ReTokias EecPriphisat BLETRE (OUBe Poplapswhate agonists are present
when tdagactedadith agnnmasmami b aqea;id'ﬂ@nd’n@ af tdlomigrativa amesfRet the interaction
betweécr)lr ce 9 roahd' nls%sndl"heproc 8 W érQ sszcl?\%S to termnate the
eaction CAFYRT suCt ORY R OUgR Phe™er/ C fil ter
Trlem‘msan@ pendemeds wohi g8 wak plaﬁ@(pb?@né\lebmpme Inc., USA) and 8uM filter
membfafé{Ba0mph) Yhe\Rker TRABHME q/am)ltenmﬁleﬁs‘éﬂ B rlad tla@Eélf%Qen for at least 2 h. The

counter. Basa in |ng S neasur ed ence
flier FmEign Gt (ISRPUhGRA SPeL iohi & SEeReHY biist. Hhendb e Frembrane was
1mmertd’dienp[)68/em -MEM.OHEFM 20D reBoopesml KahRaSCCRISereceptors (293CCRS)
(availa?ien% ﬁg osg’gén Sq{ hﬁiﬁe?g%l%%? %st&?lw%ﬁl ﬁtled ?Clc(%nlgl 0% pelleted by

pecifi
centriffigation a @Ogs&bsuspe@d Fhemallsn@ A-1%o BSAfM]EM p@@anﬁakluteﬁ}ee cell suspension to

3 x 10CQNBRH NGl CRRGRIML wiaf 2af maéf aV\é?l'eﬁlBklﬁé‘Hﬁutf%B o2 274 BEA MEM, place the filter
35S] GTPI' S bj ndi M RANTES or

30
membeAdCqYEsA i) FW@B i ang g éuwsgsmotsteaqhn%%l%ﬁqt%ﬂng the
the concentration-inhibition curve (6-7 points for
concentrations of each conpoung).
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B. Chenotaxis assay Cells expressing chenokine

receptors can mgrate towards the place where agonists

are present 30 when contacted with agonists, and thus

t he neasurenent of cell mgration can reflect the

i nferacti.on between receptors nd ago
comp%?@&e&gpeenmél}ee CHEPRBFY dee THREEd a¥igy2 ﬁ%g p®r 5 ﬁ@d suspension, - and
pre-instbhthd at I8 rdlr 20 phiat Ehe R4S thelyigates ap3 heindubator, abkbMAjculsatelfor 6h. Take

t 5 ¥ h : 0

out of8 HM Ef’[él‘ 1% me&EéTg\L&‘r}gmgx{% e(?lml %Ie\%elI, fl 3 eEl{e F'lﬁgb in%gﬁnane in 4%
polyformaldﬂhézde ﬁqllllttoerat et pm@gma; he éiﬂ@ernm@mbraaeh dvasj takes ovinthg next day and

stained® WRR rcrﬁ{aqeamé@@agﬁ JedsheR thalewsghlzm wzlelm@aﬁowvasto?cﬁy Scan the filter
memb%angg%& @%/@-r%ategle 10 BSh Ng@%‘{%@gf an? e ane ?cg%rasee%i onr‘glgat the chemotactic

numbeEUfthSCdflh@ﬁth&lb‘kntagﬁﬁitglsun’@%mre di gest ed wth D.T. for
1 mn, and pelleted by centrifugation at 200 g.
Resuspend the cells in 0.1% BSA-MEM count and dilute
€hMTHg¢}1t0t9¥isi@eW§mon to 3 x 106 cells/nl. Fill each

(L‘@lls' witk bhRpa6d as fhgl@telRsEpaRRK] H€ délll lqudsitRE V\%Fel zid?s%ﬁ&ccordmg to the
Ver a.ll

e the filter nbr an
cll sigipid Bt ol BTG s QLS S BoaGHo Wal el pates. and
incubatitlen 7€ inogpatdn €5%300 ¢ capated chuandigy ohessepdibd densities were as follows:

perlph&’gmgbw gﬁ)n&ﬁ:leg? célﬁ:s@gg/[ége{)(ﬁ c@@sdﬁ?ell %u:%ge@;qu %ells / well. 24h after cell

pensi on,
moculalfwenthe camEouHE t<p bétesief veasy @l e acgbatedah iclisy B8l after inoculation,

10ul MPT ($ibna, Taee snfhl, eflutédRith PRS @hd &Bfé‘a rame Oemebag @dﬂ@&eb each well, and

eIIsmtevveI i X the fil
incub Py MG ot i"bn HHHOE GVEP gt S0 TH farlipape  solvent
(10%SinPraomopems]l +t@REYI HOt) tink mmekdte ckazyrmgind PestmainaedDwi/OPs:0 nm  at
Wwash W th water
Spear%%t% *e(r)v\ﬁi/hélPtL ﬁ%uclagugrtc a§é0$&ﬁ% hoztﬁ? nHBgfr&n nenbr ane, and
cal cul ate the shades with Scion |linage. Cal cul ate and

REQlts bas@eeie tdshigt the chenotactic number of the

0,

35%?;% \g td%%ﬁa}sga%c\%]?gpg :Iliaé)zl} ggpni)g)gg/ tglsME-é-Yq% 1<t'>1(1) taPeXbEkE antagonists,
mhlbltmgstb@ A& ]6/PySbddioelititigtehby f frdd RN EESdjha € o6l amdseddi g following
table: 1O the cell size and cell features Cells were

i noc Hated—wth100u—etuorerediainto—96 wel |

pl at s, ad®mpopedsbat ed in 371GoiNbEbEt or (5% C02,
saturlatedThwri dity). The seedimgoodensities| were as

foll cws: Iﬁg)etgl pher al bl ¢od nEQ %bear cellTs (PBMC) 105

cel | Fwett-—3urket—4x1t04—celts wetH—24n after cell

i noculati Tb,cthp conpounds t &l W&F tested wefe added and
i ncubatedIswd h cells. 48h after inocul atiop, 15 101
MI'T (S| gy, dJSA, Sng/nl ) dil qg%%y\gth PBS and st ored
at -20C S added to gach rmcubat ed for
anot her il \1}@ 37 C incubat an\ﬁéFm add 50 | formazane
sol vent (IbGi‘MSDS- 5% sopr opandb8+59. 01M HCl ) | and

i ncubate qwegrni ght. Determ neiOD570/ CD6; 0 nm at
spect[ropn Loeter, and cal Cub?ize CC50 according to the
i nhi bitH+eAr—ecbrve—20Results bi-elegteal testing A
[ 35 S] GTPAtBabi ndi ng assay sHBLRZB%hat t he conpounds
of tHis inueption are CCRS agbagaissts, inhibiting
the [[35YF] C&Fg’zs binding (nitiated by T OnM RANTES. The

JChos—aret+sted—+n—therfoH uvwwmounds
| C5o(InM +dI@2 j-a-3 -10, 000~19.98 b 285560| I-b-c
1157224 IHa-ld ++ 1-b-¢ 18956167

[I-a-c 24.948.8
MI-a-d 26.8+2.0

31



10

15

20

25

1-b-g 408.5+10.5 1-b-h 368+52 1-b-j ++ 1-b-k 2512
1l -a-a 401.2+87.5 17-a-b 565.5+64.5 17-a-c + H -a-a

-10,000 Ill-a-b 9.70.7 Illl-a-c 24.98.8 1I1ll-a-d
26. 82. O 31 111-a-e 5.3+0.6 111-a- f 7. 3+O 6 I[V-a-a +
111- a=h8-7%5 H—a=+—4-—33 +H—==a : 887 l-a-k 6.46

I11-3-1 1318 Not e " 4" r‘maneSéipﬁttlp lnhl ition at
t he concenflvaat i on of 10,000nNPBH.6+" neans poder ate
inhitltloqvq; 0, 000nM |but still does not|achi eve 50%

i nhi bit7or fhetowerthe +C5Q s, thestrpnger the
inhitLL+QéHﬁ§l_5_¥é tested tRd effects of sone

conpqunds Idr-it he acti vati on 483CXCR4 and CCRI

recegtors,qand found that thgy (1l-a-a, I]I-a-a,
I11-g-b, t3T-a-c, iT-ajd, N LS ) do not
act | at o aﬁk\f anoni ze fthaca™: p\l\n receptors at t he

acC— O arrtaguoiit £ C ¢ T oT VWO T CTCCTpPUTUIUIrp

concent r atitilgrd of 10, 000nM t hépefore, they| are
NpRe 7 enc@sRSliant 1ﬁﬁﬁﬁhbﬁta$ theMune@i@tion 6 SY, D(Z{InM of+> means moderate

inhibit#ﬁé?%(gg@]?ﬁ, Eh‘%\{lﬁ ngs n\§% ?‘?‘{F %‘y ﬁrléﬁﬂglbé% (I?F g GWey %lf}e ééﬂ iis, the stronger the

inhibittdnes.sane as B-a-a, whose 1C50 is 341.5+72.5 rim 10

For sonme conpounds (including 1l1-a-a and its

nesylate), we tested their 1C50 of GIP7S bi ndi

Wsi tﬁ%t%@ttaﬁeféeytseé SPINF RATROENGS qrohe pvAtianctS Xdivh iﬂréftg GCR L ppgeptors, and
found thaeth&TEZSa aiTnei, Im ath)duaedby- dMIIPa &,(IE d—ﬁ do abtictiaite dr@ntagonize these

o sl IS EE B U AR S P BER G it
Moveoreri onsdate of dhia-gihtas cleivited otatarsliRilisy (abdutclan fddg increase), and the

act1v1tyRﬁMTs%§;1§&tyl r&WalﬁQﬂllE §2ﬁﬁé' Ali-QRSwhosBeCy, 341 87£9APPOUNd
1ii-a-e on cel Cemtmls cause

Fa sqmg &Pme@mﬁmm@ g, He b3 r%ryesglewaw%%ﬁ%g@elﬁ Gy © NIGTPVS binding
initiatddetst &0l noNpR-Up dghothay € ORG a(gbmlst()v\andyth@G(IX’in: btnding induced by MIP-1 is

o 111-a-b, fll- fll-a-d,
mmﬂarﬁ?rﬁpa?%g Cc'e]gll Lflnchl'\%lf’af?%qave ES a- a-c, a

significant cytotoxicity at
BOCHooriaMiowsaycdnosstrasgadthatithe GOEBUNES ofihupres0t DOEtIMcan inhibit cell

chemo'ta&lsgﬁlﬂﬁfe@l by tl{bmmpws:oﬁ’&ﬁﬁﬁtloﬁ§ dThd ¢RI & EmyROAd AM-a-e on cell
0 are Eg C%@E%gﬁiﬁg sts &ﬁ} hi gh 20 affinity.
Ce“”@?ﬁé@w? Y &9 ¥ 38UPBRM.t he therapeuti ¢ i ndex
COBgtofokichy studly eiveved tB4 Qestddn@npbmids ,hatd n€ anlobecyt@pgititye @ ompounds
' i calyto.t ise [ ,
such ag E[(';%I‘l’algl'%l? [gg,-a-% Ip%a&m%nee ?g{:fa@%’é %gn%%ﬁ?caf{‘f' c%t&% at 10,000nM on
cells, and the CCs is about 30,000 nM.
In general, the compounds described in this invention are potent CCRS antagonists with high
affinity. Since the cytotoxicity is low, the therapeutic index CCs, /ICs 1s over 1000, therefore, it can be

applied in clinical to treat diseases associated with CCRS, such as AIDS, autoimmune diseases and

inflammatory diseases.

All the documents cited herein are incorporated into the invention as reference, as if each of them
is individually incorporated. Further, it would be appreciated that, in the above teaching of invention,
the skilled in the art could make certain changes or modifications to the invention, and these
equivalents would still be within the scope of the invention defined by the appended claims of the

application.
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i nflammat ory di seases. Al the docunents cited herein
are incorporated into the invention as reference, as
if each of them is individually incorporated.

Further, it would be appreciated that, in the above
teachlng of invention, 25 the skllled in the art
coul d make certain changes oklaimsi i cations to the

1. Ave@Ripoail of Fothilh@p6r Bhidivab@ithisy aoeptsblssaltltherd® W t hin
the scope of the invention defined Ry the appended
clainms of the applicatien.~pN 1. A conmpound of
Formula (1) or a phar ' tabl e salt
thereof: R3 RNR2 RRSyY wherein 5 R

is benzyl, benzoyl, c clohe hec

cyclopentanecarbonyl henyl sul f oRyl or

napht hyl car bonyl , the groups are optlonalﬁy

wheseini tuted with 1-3 substituents independently
Reliecbeathyl, f bmﬁlhecyg:ldhmne@mgltl ogl@kentaadcadpemyl, Gohedylsulfonyl or

naphth?lcg%brllﬁgf;ﬁg O%I?](flhl p@lakOXH pl’OIl 8 dudsdtydd %ﬁé:’]l&ﬁ subasl‘g]l‘ltuerlltﬁ 6ndglr)endently selected
from t@@h%ﬂ% GO st G i and GuiDRRE ngs of the
r sUpyeroaylephspyloashenylaxy selisaexyt thiepbienyiltamilmor phenylsulfonyl, wherein the
benzereUtixils| df UBN Eoupd are pepricheilly | sybsehter vl 1-31 Quistintt rtlepdéndefly selected
nd .4 al kyl; R3 is hydrogen,
from tl%eoé}&%{f(%(olnflgtm% of HQFQ&%Hd gl'fbal\%%ig al Ky ydrog

hen or - in the benzene rings of
the groups are optionall bgtituted with 1-3
Bustyidtogem (G, i atiyé pbaighé rot | y | ectwerefrr thebtiveng riogspof the groups are
optloné:li?yn §1l1b§ﬁﬂufé@l ®ith 102lse0eReAS Cin%eﬂ]deﬁihk ¥élect&¥ flofh hed él@G@ r@:onmstmg of

X r is absent; 15 i s hydrogen, C -
hdogm%néﬁ ﬁlkq X is oxygen or carbon or is absent;

Bflés ‘H@%Fntlﬁ’ﬂo%@ﬂs 3SER: oxygen or is absent, R4, RS,
RGis aytto¢na€ eCadlkdnt phenyl; pr ovi ded t hat when X IS

X%&%@en&c‘aﬁboﬂb?i@%&%ﬁt RS is C _6 alkyl or ?' |4Y] ?nd
rom nitro
BRNSTH BT Ryt g KR GoRokR ™, 8 Py

perigsd brisekanpesydarbon, 2l lmﬁmehd%syqs Chedllsy} lop spd alrleBnly pelected from the
group Jongdtiny | of benizny| oonydakyearyhyl, Beﬂz;riofd/daﬂfoﬁﬂﬁt4|:halogen benzyloxycarbonyl,
4- metﬂ% ZY nQi Qﬁ‘:ﬁg HM' 4- nq’etl?}m %ﬁzﬁ C@Ergﬁﬂydmethyl benzyloxycarbonyl,

zo ol r ong

4- amnm,] lg ﬁ@ﬁ_’[ﬁ)y} d10>iﬂﬁ.| z y B onyl, phenylsulfonyl, 4-methyl
phenylgulfsingl &M@tywetsdn@dph@nyllc@rémbﬂnpr RsoRsR8d YR@ogatieer Yorm phenyl or
-Rg-phbydettedin Rek 0, pARONdenor - RR- phenyl wherein R8 is

9 Tfe %uﬁ d.nge&'%()rdﬁl -Bh laft? nipo\%b‘ijel oirsdl!)éﬁgylt %er‘aogfsrg-ﬂ'alo benzoyl,

1 wher ei n ;p b il}éﬁé’ F

cyclohgXAUPIFRORN N ¥ B%)tﬁl}ﬂcaf eI LRR fppfearboint

phHBreydosplofirghgdcordmgrta phatyil, @@BE@T@& 1S hSdroiﬁeplmyﬂparbmd/loxy, phenoxy,
thlophm%mhagr ﬁ}@nﬁls@fom/ll wherein R2 is hydroxyl,

y -

B ol RpRRN e S AR S el RSN bone Py’ ot Bhgovt. 4-halogen

wher ei i s hydrogen, Cl4 al kyl, phenyl 4- hal ogen
phenylpteny or.

5. The compound according to claim 1, wherein X is oxygen or is absent, and Ry, Rs, Rgand Y

are absent.

6. The compound according to claim 1, wherein X is carbon, Y is nitrogen, Rsis C;-Cg alkyl or
allyl and Reis selected from the group consisting of 4-nitro benzyloxycarbonyl, benzyloxycarbonyl,
4-halogen benzyloxycarbonyl, 4-methoxyl benzyloxycarbonyl, 4-methyl benzyloxycarbonyl,
4-trifluoromethyl  benzyloxycarbonyl, 4-amino  benzyloxycarbonyl, benzo[d][1,3]dioxol-5-yl
methyloxycarbonyl, phenylsulfonyl, 4-methyl phenylsulfonyl, 2-phenoxyacetyl and phenylcarbamyl;
or Rs, Rgand Y together form phenyl or -CH,CH,CH,-phenyl.
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30 5. The conpound according to claim1, wherein X is

oxygen or is absent, and R4, R5, R6 and Y are absent.

6. The conpound according to claim1, wherein Xis

carbon, Y is nltrogen RS is Cl-C6 alkyl or allyl and

R6 is selecte .romthe group con ting of 4-njtr

Bels $PBRIHEL REOFIINS o | R Ra s Srogem ok 35 Lpr pheny!

defrydoowywal dwoording td claet howlidrelo gz gangoyod [Sb@plybi;e,nted by the structural
formud 1Mt hyl benzyl oxycarbonyl, 35 4-trifluoronethyl

benzyl oxycar bonyl , 4- am no benzyl oxycar bonyl ;

benzo[ d] [ 1, 3]d|oxol XYIC; ﬁbonyl
phenyl sul f onyl, 4- net en | syl f nyI
2- phenoxyacetyl and phe banmylyy™ or R5, R6 and Y

t oget her form phenyl or RQ—QCHZCH% phenﬁ9 33 7. The
conpound according to claiml, wher ei n ( i s hydrogen,
@Eeréia al kyl or phenyl. 8. The conpound according to

?ih 210%11 B IEI ﬂht gﬁio g%g&ﬂ% g@l rf@&p%ﬁt@l?éc% \%g t;ﬁl%nylsulfonyl or
naphtm();q:glibgjlﬁ thp{grq)u;ps @@qumnalb'mgymed ayibl bheubstivents badependently selected

from ﬂwgrb@p@iﬁhaﬂ%%am@gml C,.phgnyhsal faaxl; or
napht hyl car bonyl , t he groups e optionally

substituted wth 1-3 substj ts independently
Relsdotlegen, fCaraltyhephgmyd wp ¢ | st iwhgreof thh dkwgea ringslefdhe groups are

optlonﬁlﬂ(é{ibstﬁﬁ‘t@d @J-th‘l aldf BX¥ibstiRRnisSndBp R Nseldetedt @nkﬂe sgroup consisting of
halogeﬁancﬂf eﬁﬂl , Wherein the benzene rings of the

gﬂ are 10 optionally substituted with 1, 2 or
ﬁs%qlqctfé nfrem j thel gFRIRdeMmETFYNSs 8f duted] benzglorygrebogyle &ﬁnzyloxycarbonyl

4-halogansbeaizylngycafbonial dgesthoapld Ginzdlom}dasblonylR6 4imsetiné| eetBtbxycarbonyl,
4- trlﬂdcof&ﬁ@tﬁ le QJ Qxﬁgﬂﬁ%hﬁt | NG rithio 4- l@x carbonyl benzo[d][l 3]dioxol-5-yl

methyg% &/ g%ﬁ%ﬂﬁ%&%@ y oa;y?)cgﬁfg 'rmd phenylcarbamyl.
2 Trhétcmapowé oS ang /@t dy which -ipgependgeitoielectsd Ifrom
b-@élfzy] b(beﬂa}’[be]’dydxpl &y haii-[io-pharnpyeadiiclaylpaaly]]pyrrolidin-3-ol;

lg dBBL-5 ?Rﬂl 4%1 {]Mll%m BQrY(l)hdm 3-ol;
Igen Lg ti“/%@ﬁ% - éﬁ‘a” B%’ﬁﬁ’yl lgy(%rn ldmﬁw%l conpound
&@@@B’H?’ gzl 1c3l |&ipxal-p; YI)M*n (@iethylniinpepbstenrlijinsedlect ed

fbennyl-3- (benzo 1 ,3] dloxol 5-yl)-4-(morpholinomethyl)pyrrolidin-3-ol;

fﬂ 1 W ”g: n?ipgieﬁégl ?)I}{é‘tﬂylﬁ)ylri)ﬁdlﬁ)HW{B%hﬂ%é’[ﬁt&nOHG
1{-]}3' ew.} p&Henggrl Bl)IWtslylh)y[r?]ﬁdlﬁl @/é)f(.’f. -ifdgphenyl)methanon
e 1y|)rrethy|]pyrrolld|n30l
hepeyl[a %ﬂl@lﬁbﬂﬁlyérrdﬂ% S rri@ﬂh?]é/l h@@[shﬁéﬂ'ﬂfl)pyrrohdm 3-o0l,
f Sﬁ’f WA RA b BBl S DR FRIBFT P
e Car 9apRizy | - 3 (benzo [d] [ 1, 3] dioxol-5
l-jalat)zyl43 (Muqrhﬂenyibﬁﬂ(h;ﬁehﬁyme@m diyhnthytpyrrolidin-3-ol;
1%{45@)% droR arﬁhleﬁﬂpy[rfoﬂdmeﬂxhahﬁpm(ﬂbﬂen;rpyép)ynﬁbmchﬂ 4-ol;

Féerhzyi 3- meﬁly§4?§ eéh%{lﬁ& Plb/l B\érrohéhn -3- gl ) et h){
W}qh@ml(é rhyd{oxwﬁp(hgn}{l-& ﬁ]@@yhpmﬂlﬁdnﬂhneﬂ@zl pggohdm 1-yl)methanone;
8rcpipenyl(3-Hydré4-phlemy -1 (herddilpipelidyd-) yhmbthl | pytrolipineirylhsethanone;
P'bé&?blh I(Q}ﬂh&%} fﬁ ﬁérf&hn’sl 91)meth W%‘hdm 3-0l;
é %r%ﬂ %%ﬁwﬁr rbdéff é’% E}Xr[ Ir)ytl)rlrc;hghn 3-yl l}/en%orr?et hyl]
-beyepil 4l (43)11(3125’11?113@5@% pgthy Deprofidingherbgngsiajser i di n- | - y!
-I[I(Etﬂéyi)yl hﬁﬂléﬂd&tb}}dfdﬁdﬁl b&l)methyl Gpheny%ﬁipeé;dmeﬁ 0 (t)h N
-2604Y1-2-7714205 h%ﬁ%or TRYT-G1%h ety 5 yeroYidin RS TY
% bengy -4- (4 uro£J p diﬂl LP Ey roxypyrrohcfln 3-yl]methyl}-4-(3-phenylpropyl)piperidin-
4-0l;
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10 1-benzyl -3 -nethyl-4- [(4-phenylp

i peridin-1-yl)nmethyl ]Jpyrrolidin-3 -ol;

cycl ohexyl ( 3- hydr oxy- 3- phenyl - 4-[ (4- phenyl pi peri di n- 1-
yl)nethyl]pyrrolidin-l-yl)nethanone;

| t - hyd - o .

%C ; en Eipgwig?( @@Pﬁﬂﬁlﬂoﬁlc&n viPestliPyEsfidined ol n-
- n1-t1y>b§ra§1 hﬁﬂ]{bnlg;yl -414-fluorophenyl)-4-hydroxypyrrolidin-3-yl)
m@ﬁpﬁmbaﬂm{mr(@hﬁw&r%ﬁzﬁél din-1-yl)methyl]pyrrol
Y P B Per e GNP EP U L YRR 1oy
fipryl dthy agppmpy énzoat e;

Hmbﬁﬂz&lbéu@%%hpheny4pwﬂs&wdbhﬁﬂ%%ﬂmnﬂnﬂptﬁnynmqﬂidin-
hemgpate;  1- [(1-b enzyl - 4 phenoxypyrrolidin 3

y erld n
{Ll% ln‘zd'bé‘ﬁ b [oyRsT8BF di n-1 -y
@lﬁp@ @IylngQI}yl)élgzr@(pl?chq?}? mF thyl} - }W hgl%ﬁplpenclhnel iy
Hblej@b‘N pzelﬁs?*“f Kﬁgeﬂplaﬁmflh*l@lh?‘y@pmﬁgim eI:AlrﬁheD 3 .
|
4¥1t o ZPD/ liyk( (4;11 ﬁ?@pﬁgﬁyolslwp%ﬂf iﬁ%ﬁgﬁg pjlq}él% ret%)plﬁe
Z rroI|d|n 3-0l; 4-nitrobenzyl 1 h&
4-@@@ ¢tizylally 1{qld®ﬂwhéﬁvﬂmxﬁ4ﬂ9}1my@w@dmél YDty Bip v )
aﬁmhy@]pmp@ﬁma|n 4-yl (allyl) carbamate; benzyl 1-
0 @H KU BB SR A7 N '1181|n'3d§/151n§
ikt s iRoink
4n[t1(0hzemkaily (M(H‘(?dlapbﬂyoy&) 4rbydugptypdrpheol ipstirolidBa-§y)metthy | |
P Rgdridi-NyBcaybamateet hyl ) car bamat e;
e J%g 6140 (Y SRERAHBN-2h] oy T TSN 47
P-¥ HmvﬁﬁéH9Y§ﬁ?F%ﬁyl)pyrrol|d|n 3-yl ] et hyl }
44ft1phemyl gbliyJg &4 elicyrdghexdn®carbonyl)-4-hydroxy-4-phenylpyrrolidin
FH&Wl)p ﬂHlﬁIMWl)cérbhﬁlétephenW pi peridin-1-yl)nethyl]py

ey e RPer i b aRBE S omahphesyPyas i v 9ms1 ) m

vhvpyﬁmp W’C¥H¢Wﬂ% yI)carbanate 4-ni trobenzyl
#dnleyHokybenty(l bllyl(1-((1-(cyclopentanecarbonyl)-4-hydroxy-4-phenylpyrrol
1d91931§/91¥1€th§11 ﬂlp{éi‘fdﬁfﬂa/yﬁca?&%b}’é pyrrolidin-3-yl)nethyl)pip

ni t
Thirepiiy P/%y?@ 45 Qﬁ e RS T e sty o o
inrg- Bl)lmt?ﬁh)lpe[ﬂﬁw pqsEramdfen- 4- yl ) car bamat e;
H—ralhyltlr @beingytlopentanecarbonyl)-4-hydroxy-4-phenylpyrrolidin-3-yl)methyl)piperidin-4-y

D3lﬂ%§’ 1-((lI-(2-napht hoyl) -4-hydr oxy- 4- phenylpyrrolldln
- a]lll%; gﬁéﬂz(f,%/clg}fém%erclar%logyl)dﬁ %ycqrg)?yr 5) pﬁeny pyrrohdln 3-yl)methyl)piperidin-4-

yD-2-phenoxlygcetapnide. (cycl opent anecar bonyl ) - 4- hydr oxy- 4- phenyl p
gr(I f@bhdﬂi&lﬁceuﬁ&l canpdsitide eBnpifih P Bk icdmPouvhdydf )ctaah HaiRRbbination with a
pharm ﬁePﬁ ? &:ﬁt l(e: carrie
yC Ohexanecar onyl| 4-h dr ox
FB?enO he§ nlppljlmfﬁyﬂly%r %lin&.% ﬂil-ep @a?%w%%edl%megt
bk Azgdmpound of formula I,
al 'yl (I-((1-(cycl opentanecas bonyl) - 4- hydr oxy- 4- phenyl p

yrrolidin-3-yl)me thyl)pi rhgln 4-yl)carbamate; 25
4- et hoxybenzyl HO
al 'yl (I-((1- (cyclopentanecar on I) 4- hydr oxy- 4- phenyl p
yrrol idin- yI)nethyI)pl (n-4-yl)carbanat e;

4- bronobenzyl o
al Lyl (1-((1- (cyclopentanecarbo%yl)-4-hydroxy-4-pheny|p
yrrolid in-3 -yl)nmethyl)pip é?idin-@@yl)carb amat e;
l-allyl-|

Whein{ 1. (cycl opent anecar bonyl ) - 4- hydr oxy- 4- phenyl pyrro
l'idin-3-yl)nmethyl)piperidin-4-y



30 1)-3-phenylurea; Nallyl-N(1-((

- (cycl opent anecar bonyl ) - 4- hydr oxy- 4- phenyl pyrrolidin-3

-yl ) met hyl ) pi peri di n-4- yl)-2-phenoxyacetam de. 10. A

pharmaceuti cal conposition conprising the conpound of

claiml in conbination with as_pharmaceutically

acceptable carrier. 35 11. Z;ﬁse of the conpound

R¢ adiydiaggn, t@ 4 clligi, mhenyfl @ t pr epdiein tha befizeae rings of the groups are
option B BIBRA with 122 of 3CRPRAKAE iRdepbRichit) &lcktd Hfm HE QIprR:onsisting of
hdoeR (w C)%Fl(ll) mhereln, 35 R is hydrogen, Cld al kyl,

2BREAG 1 B P, " wherein the benzene rings of the groups

rié hygpginohat tlyloupkanyk uted with 1, 2 or 3

substituents independently selected fromthe group

consi sting of halogen and Cl4 al kyl; R7 is hydrogen,

Cl-6 al kyl or phenyl. 36
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