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PCT/ 1B99/ 01913 Thi s invention relates to new chem cal conpounds. These
conpounds find particular but not exclusive use as pharmaceutical s,

especi al | y asvadds1zodul ators. 5 This invention also rel ates tEcTAB99/01913
formul ati ons or dosage forns including these conpounds, to use of these
conpounds in manufacture of pharnmaceutical formulations or dosage forns and
nmet hods of treatnment, especially treatnment of anti-inflammatory di seases
and conditions and in the treatnment and pfevention of H V-1 and genetically
related retroviral infections. 10 The conpounds of'the present invention
are nodul ators, especially SIPERIDINESAS CCRSTMOBUILIAFONS Of chenpki ne CCRS
receptors, particularly those which occur on the surfaces of certain cells
Wi thin the human body. Modul ators of CCR5 receptor may be useful in the
treatnent and prevention of various inflammtory di seases and conditi ons,

and in the treat neffs rmenteheérﬁeg roqréw%emraér%ﬁb@ahdbyﬂr&svcammdgﬁﬁaaéar@aha{ry
r el ated retroviruses. contr.acti on of

' cherot actic BB 6X°'“%*H%“%er?éﬁ8ﬁ"’r?8§” 'Frﬁrsf’%cea"’éaﬁ g?g%"‘f’%‘fﬁ‘?? of proteins
whi ch havegin commp i Epe(?\'ia{:r@rﬁlsogrél%ﬁgé Ub aJonﬁLﬁél{?% &* 36&‘3%3"*11‘05& hr?cYLEhnh

ability to attract 'eu eukoc enotacti € factors Pnes
play an indi spREOHMSe 19 B$9e°f ‘ﬁe%eh@WFdéc'f‘|W“@Pt“fee?fk%9‘i‘%§”tﬁcé' @HP‘F'@}%S or
ti ssues of thgshgsliormeapd areBds vhiradimert, epsaall irebtriear ofkmtiinflammlaaisédees and

are contral (B RRoRIBARRy b SRR ACan AR B aRESeAB Mitrks FEERCC

agents whi ch ipfeeticasti ve in nodul ating, preferably antagonizing, the
activity of chenokines and their receptors, are useful in the therapeutr c
treat ment 1&f such 17 FOmRAKRGSY Sf the PEESEHfinveption Ale Mmoduatorss espegia!ly. tagaristre of
recept or CCRSht activity pfacHehokih@ CCRSrecdpains; @aiticularyahase nhizktocodr dnrthabirfaged of

2 A LS riesss, ST sy g0, BRI

especially for e nmacro ein I gnat e

and M P-1p, oiff@tment aé'dpPTGYQS‘??f‘ \%|VéPP‘iss‘“§'§9éU$%e‘Hseﬁ§?§na‘EibtcP%‘H“&na%dﬂ ithe
nor mal | - cel | treampmane asestedentorsef aifextiert by W08 genclivally reMted tetrodfusgs. bet ween

nodul at ors, especially antagonists of CCRS activity and therapeutic

usef ul nes$5 i n t r edthiermgnertthemnkinel, ire eanttagtipryof ‘ghematictio cytektingst: Heherahemekines
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activity, espmayad iny:spémab!e)i'ole meth€CRB clidnesldkikocytesctoeyatiays. tisdueseqfrths bndyata ve
g: ; g 'r g;:l:] e i Sprddekd %vhggroi?éesm&lsﬂggm%ﬁghﬁ@g&dﬂgaﬂoom‘éum etaeigqs@rtcvlmfecuon
conpost | i hs e e S RSl b5 R B o Y8} s

OO 39175 -2 RGI/if8A%uDdiSdBes apeithwhicheee aatiye manmwgggastefmblpﬁntagmwgomet he

present i nvenidh).o B Btestnd UaSHERT A WL SPHIBEANDIBAPEP 0N WO
981 002151, V\D 98 004554 an . The present Invention rel ates
conpounds whi@RTRAPYENLIRIEIOHS ﬁ?"‘}sﬁsconsr dered to have four |ndependently
vari abl e regions, h

sai d compound:  R-. fh%aé?a H@J@ %’&p&t&Rcé% J?%Q%aa%ﬁﬁrg&% g.{g *&%‘S&gn ?rga

J- [~~ tA inflammatqry ancl infectipys gise2ses SﬁBﬁ @ EaGeRterpI SheE@E'é?ﬁ aﬂeeab'afpr !heand
Er odnlr g fler i \rﬁédrabasget fﬂﬁfrﬁrﬁﬁtory??&er&@ <rrt¢rorra§y«yr.d&dcmpi1aeanerwrserrot and 162 BldrtBinMRY
e selec |ve eceptor antagoni sts an

The conpounds é°§ F@H% 9 frapy 2gkY ﬁ‘-"d‘r?ﬂﬁ'ﬁnfﬂa%m%’ﬁ’ﬁ%é?‘i}a ecfﬁtewg'

st er eogeni ¢ ciatrelationshipl betweenymnedidatars.i aspecially antagonistsie GSRE Iastivite end bdrapeutic
conpounds in @@mheéshmi t‘rea‘irﬁ@&dﬂ@hﬁﬁtu@ﬂdnd ey rmféﬂﬁ&remaarhednérraém- wiliBt€ such a
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enpl oyi ng a chi ra'TnEFeaﬁé Qﬁé’cﬁr)é F?ihi’h%eartq{ sDNst&JB@i”lnCé’éuga{tﬁﬁOAfU&hé}QntVéréssfeQ
formati on of suitable sa erstoodthat t he

separate opt |’E‘éﬁ”|a§9"sa?ft°f‘9'€°*f"l?r'ﬁ%epﬁﬁ' af‘f’{@’ Eiﬁ?ﬁ'ﬁ'éy '{‘?18*1@3 gf%Rg [fRepekinedpgeptor. A
i nventi on, agepmesdntative disciosereiicMils rtaiWWe S8REFEaélatingitd substitutet lagy! pigarszinestas

respect to thgdduiair®bhembkindfeefRbridciiy. DRERMRE tRf confbBsiidis dasdrib¥d @rsr%ﬁment

conformation of the active site of an enryme, 20 receptor, etc.

description pr ovi des details of the par t“ ‘UI ar noi etr es which
conpri se eac ‘“ m ",. In order to prese etalls in an
orderly and fashl on, each major gro ﬂ@w @HM’ gion is set

out with a singlecyesh (" : and each successi Ve on within each
said group is set _out |n tumvvrth two three etc, d'as’rfe‘s ‘as 25 requrred
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6 May 2003 -3 or a pharmaceutically acceptable salt thereof, wherein
(Region aJ is a noiety of the formula R4 (2.0.0) R2T~O-wherein the synbol
"*' indicates the point of attachment of the noiety of the f or fuvlay .30.0)
to Region ~3, s Hor C--CZ alkyl; Reis H G -C2 alkyl) C~-CzZ al koxy,
-CN, -OH, o@q@é{“&g; A is phenyl optionally substituted by upPEHIBP9/01913
substituents independently selected fromfluoro, chloro) -CO2R4, -CH -CN)

- CONR4aR4b, - NR4aR4b, - NR4aCOR~b) - NR4ac®2R4n. - NR4aS( O aR4b~

-S(O PNR48R4b, C~-C4 al kyl, C~-C4 al koxy, C--C2 al koxycarbonyl, C--C2

al kyl car bonyl and C~-CzZ al kyl car bonyl oxy, said C~-C4 al kyl and C~-C4 al koxy
being optionally substituted by up to 3 substituents independently sel ected
from fl uor oncaithd salme@spnor suggdetive S06Gse- of the presént idveotion? ; FuRher disnibsikéb are: e

cach | ndep aeidioaleos Wo daiodseos i ebioli61 Wdl salodeBsdandld biiofadpl al kenyl
ynyl, a

-or C2-Cs al each optional'ly substituted by up to 3 substittents R28;
or (ii) -(CH2)" -fHePrdséntGavehicnl rkislel ty\BsthuRdd wiicts Miafl b&BorfvéniEnty lcOdidevdd th S
optionally Sub??tl_t#IFt ed b}i uaﬁ_iégo 3 .substi t ugnt f}h%ﬁ (ab% g ho: % or 2, (c)
in the evertaVe feyf indereadegtly yaiiaolg regions, peagipg Iam he-gfikand sige fo.fight-hand side of
optionald y saitiratmpbuntierl by, Bag, & g itandRegessk beedradlaf(hom Ci - C4 al kyl and
phenyl wherein said G -C4 al kyl and phenyl are optionally substituted by 1
or 2 substituents chosen from-CH3, -OCHa, -OH and -NH2, and (d) in the
event that nis 1 or 2, the resulting nethylene or ethylene is optionally
substituted by 1 substituefReisd) etfeed P¥1[Bridtl ulffesss 8L NH2. - CHB) 2, - OH)
-OCH3, C~-C4 al kyl and phenyl, said C--C4 al kyl and phenyl being optionally
substituted by 1 or 2 substltuents selected from-CH3, -OCHB, -OH and - NH2;

or G May 2003 .- : I : t rah ur ,

t et rahydropyr anyalnj5 %Hfgb gacr?gﬁh,%w h%cg%e{é psya?tgo%@l }gfgpdmrgr g? %%\efi fhecr)effaiz oIT'f/? ,

i soxazolly| )compeungs Pt the aressnhindentioy imay ke srleddive IC '%yrleamryaqtaggma@iaag airg/| )
t hi adi azol Won-pbgtida #dtiabturePyr i dyl ) pyrazinyl, pyridazinyl) piperazinyl)
pyri mdinyl, pyranyl, azetidinyl, norpholinyl, parathlazinyl, indolyl,

i ndol i nyl , benzdhbEérapaungté as Exednplifiéd, by Bdrewiad)umayngdntairbenezartridre steteogénic

H i ndazol ylconbagd s hAdtihvenBR RAIRRNY fecidCBHILBARIR bith mei 38 Eé‘ég?d yi)

qui nol i nyl, 1 soqui nol'l nyl, azinyl, qulnazol ul noxaHnyi")" each
opt i onal | y Tiioeerees{ofms) TBR schayatah g cab e ORiaBE Ry SeRyREtog) Taene 2.8,
subst i t1fentby ali@smetrizrsythesis by asiyg bigk performane ligukdrohmpenatagraphy einpiaging schidl a
point of a 1 7 | J: i | S
Roab, or ( SPtihase oy BEUEmEE) RSO Vi e Ribortdf sfbtleat SRRl
het er ocycl V8! Reginderstopd thahthe separste\rplicaliy delive formsepf g commpesitions afshe Rresepheny | |
fl uoro, chlirventon@savell afrdacéshic Gixtalek Yeredf-willBsualljkwaxywith €6l their biological

- CO(C~- C4) , 0- . - , PR3

; NRzgoosti’H%é@sg%%%%R%fqﬁ% %@“@5@@?@ n '8%8%;15%9’%13’8 #ﬁ%ndepe%d@ﬁt ly H
or C~ G al'fpPOREE; onal |y substituted by up to 3 substltuents sel ected from
fluoro and chlocp; R-3b.is H  C--.CA4 al kyl -CA al keny) , C~-C2 al :

C3- C7 cycl oal ky::rgé -‘é&@?ﬁ)"‘@@ﬁ"ﬂ'oﬂs‘s@%? ez o B éi‘mégi d

G - C4 al kylcpmmise @ach efi saldrfebions. (-GRetioksgsent §8d ditaitsyio lap airdeyly anthepaokreailg ar e
opti onal |y f&ids ! ddeh infforroutPint ack Fedgmlib IsdBtSWIlR a single dash (* - ), and each

stccessive subdivision within each said group is set out in tum with two, three, etc. dashes as

25  required.

in this specification and claims a reference to a range or class of groups for example
(C+-Ca)alkyl is to be understood as an express disclosure and reference of each member of
the range or class, including isomers.

According to the present invention there is provided a compound of Formula (1);

30 [Region ] = [Region B] = [Region 7] - [Region 8] (1)



R' is fluoro) chloro, -CO2R4, -OH, -CN) -CONR~-aR4b, -NR48R4b, - NRASCOR4D,
- NR4aCO2R4b, -NR48S( O pR4p, -S(O pNR4aRd4a, C~-C4 al kyl incl udiora&%giz%g hyl )
C~-C4 al koxy, C~-C2 al koxycarbonyl) C~-Ca al kyl carbonyl or C~- Y

al kyl car bonyl oxy, said C~--C4 al kyl and G~ C4 al koxy being each optionally
substituted by up to 3 substituents independently selected fromfluoro and
chl or o; 6 May 2003 [Region p] is an alkyl bridging elenent of partial
formula Rdo (3.0.0) ~41 wherein the synbol '*' indicates the point of
attachnent of the noiety of the partial fornula (3.0.0) to Region a and the
synmbol '-~' indicates the point of attachnent of the noiety of the partial
formula (3.0.0) to Region ~; R4 and R4' are both H C--C2 al kyl i ncluding
di rethyl, -OH or C--Ca al koxy; 6 May 2003 g [Region r] is azetidine,

pyrnol i dine) piperidine or azepine) ch being |inked to_Region (3 through

‘the ring nP% Pdﬁ‘@ﬁ“ﬁ?%cﬁﬁﬂﬂa%%fﬁatﬂ%isﬁgaﬁrﬁﬂfewh%{ﬁ@&@ﬁﬂfﬁn@L]t't’nﬂ@L&iﬂyﬂfy ring

carbon at oe @?,inqlaazeti dine, pyrrolidlne) plperidine or azepi ne each being
st

optionally su tuted on a ring carbon atom by one substituent sel ected
from C~--C4 al kyl including dinethyd) -Cg cycl oal kyl) C~-C4 al koxy)

(C~C2) al koxy(C~-C2)al kyl, -CFs, - 4, oxo, -OH, -CN, -CONR4aR4b,
-NR4aR4b, - NR4aCOR4b, - NR4~, “NR4aS( Q)Z@ég -S(O pNR4aR ~b, (Cr
~~C2) ai kyl car bonyl oxy and

C2) al koxycar bonyl) (G -C2)ai kyl carlbonyl, (C
(C~Cz) al koxy(C~-C2)al kyl and o%' |y substituted on the ring nitrogen
atom by substituent R48; R48 is H) -C4 alkyl or O said C--C4 al kyl being
optionally substituted by 1 substituent selected from C--CZ al koxy and

- C02R4;  GuHdmIn2AE symBol "Rindieates khe ?olﬁt ofatesdhnialit o ihd WioRitpevtey! noi ety
selected fromthe 8roup oonatstlng.or: ,1. a heterocycfyl nbiety of partial
For nul a ( 6.fermayta (R0.0) taRegian~ ¢ (5.8.0) wherein: the synbol: ~ ~ "

i ndi cates the point of attachnent of partial Formula (5.3.0) to R-,~) vy; Q
is N Oor S and -partial Fornmula (5.3.0) represents: 6 May 2003 -10 --a.
a nonocydt RYetbenGyEeiatkylr oup contalning a total of G nenbers of whtah
one said nmenber is nitrogen and a second said nenber is selected from O and
8 where said S may optionally be in the sulfonate form) wherein said

het er ocycl iR® igthup-Csalikgl, EaGalkoxy-ENe-QiH pop-CONBILst | ng of oxazol yl ;

| soxazol yi; thiazolyl; and Jsa-thiamyl; or -.-b. a nonocydic heterocyclic
group containing a total of 5- nmenbers of whtah two said nenbers are

ai t[) Ogendagﬂ\iﬁpﬁéﬁyﬁ opticﬂgallf/imbsﬂt?tmwmepbmﬁémdwl p"dilﬂt aagy §abel%g?d ;r om
\ , an re sa n e n e Qr - ue) z,
Wher ei b BalEPRILEED ChAe: Tk 1O N SRR s NG PIRAEORbgr oup
const sbng aNRA4COsRYY INRMSIONRY, -BEOT,AFELRY,; CRadIRAat e, aﬁ{&y,t@{-@gi azol yl ;

and --R ; and R ~ are each r mde&endently sel ected from

a_ nenhe he group
consi sti ng Ykoxyegrhonyl, Cavfzalkyicarhonyl andi C4iCo: alkyicarbppyloxy, sald C1'§4)ﬂ§i¥2enyl ;

- (G~ . (Pheny £, aiMbxyHeing optidnbily subbiifadby & i ndependengy
seteoted from 0,) f, arﬂ( 2, %\héhet% 52?@ %’e& yc,ggcf]ﬁfp%,gﬂgé?tgenyl,

oyct oal ky(, indapendently selagtad-frgmdiueso and ehtoteiependen8y substttuted with 0 to
S substi huents R~, where: j Is 0, 1 or 2;



6 May 2003 -11 -HEM, is a heterocyclyl group selected fromthe group
oonsl sting of thfanyl; oxazolyl; |soxazolyt; thiazolyl; Isotht gﬁ)h bm
pyrazotyt; oxadiazotyi; thtadtazolyl; trla~olyl; pyri dyt pyrazin
pyridazinyt; pyrimdinyl; parathtaxinyls4and norpholinyl; where: -- R is
selected fromthe group conststtng of -F;, -0l; -C02R~; -oxo0; ..OH -CN
-CONR3R~; -NR~R~; C(=0 (C~-C, ~)al kyl; -NR~-C(=O R~; -NR~C(=0 OR;

.NR~S(=O) R~; -S(=O NR~R~; (C~ .C~)a~ikyl, and (C- C4)al koxy wherein said
al kyl and al koxy are each independently subs~tuted with O to 3 substibuents
| ndependeMy selected fromF and d; (C, .C2)al koxycarbonyl; (C-

C. ~)ai kyl riﬂir qy(; 0. end (C~ Cz)ail ~y| oar bonyt oxy, wheretn: -R and R~ are
each a ne ependently sel ected fromthe group consisting of hydrogen;
and (C, _C-al kyI and -2. a heterocyctyl noiety of partial Fornmula (6.4.0):

(o) | A R R H T L SRS L e abigs ™™™ " "o

PCT/1B99/ 01913 -12 Attention is drawn to our copendi ng applications nos
P60162W) and P60191W). An inportant aspect of the present invention is the

limtation to R~-,~, E. The copending cases relate to alternative

li mitati onR%bfs H))Cﬁnmseall(yi.)cz-(ma&enyil\urrﬂzl-(bpa\hym gaohvoptionaliy sulpstitstet i cal
formul ati ons an e foh@r; gﬂ%audl ng 5 as an active ingredient a
conpound of For onfound of Formula | In manufacture of a
formul ati on or s. treatment are al so provided. 6
May 2003 WO 00/ 8 ?%)rggmgcc%e?cg%ﬁﬁogg?%@R ~alis at the left-hand end
of the CCR5 recept or (@hsaid Gs-6r cyeloaliy igpaﬁmﬁllymbeﬂmmnby gpdo Begi on
designated as R-, ~ 9‘{ gﬁna se a noiety selected fromseveral different
cl asses of substltue corrponents all of which, however, are contenpl ated

to be, 5 and are pre(h)n‘allsIQMlm'(&teres of each other. The first class of
R, ~, ~, a substituent onent r are hetero I henyi pet hyl ene
noi eti es as descri be@sﬁgﬁl%%Yeriqu SR, @ze -GRrhon fgﬁ%&aﬁvﬁpﬁﬂﬁw{}@ yi

phenyl met hyl ene noi ebﬁ wﬁn%uﬁaﬂhﬁad(bywsdbktnuewaabb@asrrérh@mpukyl

consisting of hetero Irreth | ene noieties of partial Forrmula (1.0.0),
(RYm~ (R8)m Rs R$ €' and Vihe(fﬂnzsajd @oCu alkyl and phenyaseoptioaslly r5 i s” a

menber |ndependently fq n f_ bond,;
-0 -C(=0-; -NR -;sg%t%eq))wmmﬁe@séwl?ﬂﬂ?gﬁ y r%%ﬁgn@gg (%(t:q%fz)egli kyl . 15

The substi tuent Rs i 8nd -Nblmtmd i ndependently sel ected fromthe group
“G Nost pref or abl y (e pvertiatviei b2, T oo A ofyenl (1
posi tion. Included vviathptiorlaliyesplastittitad biydir sutistitueht seleptedrfeom disiord, eNHzs orrer
o ey o Rig 7L A6 il Bha BhGAD, WE'S, L ngPAAP "
phenyl being optionally substituted by 1 or 2 substituents selected
from -CHg, ~OCHjg, -OH and -NHj; or



20 Substituents R and RB are present once or twice or not at all, as
indicated by their representation as: "(R)nf and "(Rs)ni, Wheh@gmzi‘)(%
defined as being an integer selected fromO, 1, and 2. In the 34
preferred enbodi nents of the present inmsention, mis 0, although in
alternative enbodinments mis 1. The substituents R and Re conprise -F;
-Cl; -CZR'; -OH, -CN, -CONR ,R b; 25 -NR4, R b-; -NR,C(=0)R"'Db;

-NR ,C(=OOR b; -NR,S(=OPRb; -S(=OPNR ,R "b; (C- -C~)al kyl including
dinmethyl) and (C, _C, )al koxy wherein said al kyl and al koxy are each

i ndependent|y substituted with O to 3 substituents independently sel ected
from-F and -Cl; (C, .C2) al koxycarbonyl; (C, .Cz)alkyicarbonyl; and (C,

. Cz) al kyl carbonyl oxy. The substituents 6 May 2003 WO 001 39125 - 14

20, g feao st gm0 (<

. C2) al kyl . regard to the R , I't is preferred
that they By®olybpwameliding-ox@rolyhisaxazolyt, thiazalyl, isothigzaldeimidazalyl t hey be

t hyl ; i - . . A = . C,
Ty Al kyt ? PYRROEE adRAGE Bithdzzo a8, ey Byraflih. Biridadiy | ot
(I:? ?,Oi cezI ;_oplpﬁrazmg, ;Fyrmlﬁdinyh@yr?ye_yazétkﬁnyfi, mlo:s);lchlslinsal(r,]I pata!hlaﬁhyg a[r ﬁ -F or Cl .
.0) t . t
ot RO, b, 2. SRR oo, 6
or " ( Ct - CZ) aHapbazaidberitimdeRolyl, lienBeKazoRl, Buniziseixazéif, BeRithlazoRi,pr esence of

substi t uent , 1S determn by the 10 subscript "j". which is an integer
i ndependengpgoﬁ@f'e'éf’ﬁ'di"?mlﬂnFg‘,th@gz‘ﬁﬂdqlﬂna%ﬂ@ybo'j g‘flﬁo’éﬂ"“&@@g@li ngly, the
subst i t uenppfforfallyWubstidtepbsent Wiere j is 1 or 2, there may be one or two
substituents R 2; present, and these may be attached to any_gvail abl e
carbon atom in f@Qn any ere aumarg carboo ptoms by updoB sthatiienthBepOhdent | y

(R
selected fromt | St 1 1o REE ; -CQZR ° where
R is hydrogen@r&{%’spg@?g@% ngsoaép %gd;ﬁé’ﬂ?g?sl rr‘leoa é@lg\t/é:!‘ -0x0; -0H, -CN;
-NHZ; -NH(C, - Cajtachmeént ofsaid hetécidicamnbigty by 0p3o 3(sbstittenjsaRKy) ; (C2
. C4) al kenyl; (C- .C4)al koxy; (C3 _C~)cycloal kyl; and phenyl; wherein said
al kyl , alkenyl,oﬁlkoxy, cycl oal kyl and phenyl groups are substituted with O
to 2 substituen{® cﬁ@auy'&ﬁlﬁhtﬁrsﬂ@nitﬁaﬁs%ﬁbf?foiﬁmﬁ%ﬂﬁ&%@hi(s”fé‘a@d ected fromthe
group conS|st|n% of -F, -Cl; -CO2R4 where R.is hydrogen or (C, _CZ)alkyl;
“OH, cyano; 20 hetsiraydiggnoietyby ymie 2 oxygen &ipmsj Rt i ; - NR , C( =0) OR4b;
-NR4, S(=0) pR4b; -S(=0O pNR eR4o0; (C, .C,)alkyl including dinethyl, and (C,
.C,,)al koxy wherein said al kyl and al koxy are each i ndependently
substituted with O to 3 substituents independently selected fromF and C;
(C, .C2)al koxycarbonyl; {C, _CZ)al kyl carbonyl; and (C,
_Cz) al kyf carbonyl oxy. Wiere a R Z) substituent is present and consists of
an al kyl) al kenyl) al koxy, cycloal kyl 25 or phenyl group, it may optionally
be nono- or di-substituted in turn by a further substituent RO, which is
i ndependently sel ected fromthe above-recited groups. This includes in
particular (C, .C ,)alkyl substituted with 1 to 3 substituents
i ndependently selected fromF and Cl. Accordingly, the substituent -CF3 is
a preferred definition of RO in the conpounds of partial Fornmula (1.0.0).
30 The R 2b substituent is attached directly to the nitrogen atom of the
het erocyclic group depicted in partial Fornmula (1.0.0), and its presence is
determ ned by the subscript "j", which is an integer independently sel ected
fromO, 1, and 2. Wiere j is 0, accordingly, the substituent R~b is
absent. In that case that the nitrogen atomis attached by a coval ent
doubl e bond to an adjacent atomin the heterocyclic group depicted in
partial Formula (1.0.0). Wwere j is 1 or 2, 35 there will be one or two
substituents R 2b attached to the nitrogen atom of the heterocyclic group
depicted in partial Fornmula (1.0.0). Where two such R 2b substituents are
attached, the 6 May 2003 5 WO 00/ 39125 PCT/1B99/01913 -15 nitrogen atom
is in quaternary form The substituent R 2b is independently selected from
t he group consisting of hydrogen; (C- .C~)alkyl; (C2 .C, )al kenyl; (C-
. C2}al koxy; (C3 _C~)cycloal kyl; and phenyl; wherein said al kyl, al kenyl,
al koxy, cycl oal kyl and phenyl are substituted with O to 2 substituents R9
wherein RO has the same neaning as in RO defined above, except that it is
sel ected i ndependently therefrom The group represented by partial Formula
(2.0.1): ~* (R2b} ~- N[N R12 ( p}! (1.0.1) 10 15 represents a nonocyclic
het erocyclic group, or a bicyclic benzo-fused ring system containing said
het erocyclic group wherein said heterocyclic group contains a total of 5-
or & nmenbers of which one or two of said nenbers is nitrogen, the presence
of the optional second nitrogen atom being represented by: "[NJ; wherein

. o, o M.




qui nazolinyl. N-containing heterocyclic noieties of partial Fomula (1.0.0)
result in sone of the follow ng preferred enbodi nents of R-, ~, 3? 00
represented by partial Formulas (1.0.4) through (1.0.10), i ncl 688030 /
I\ [\ ~F/ \ OHCNC t ~N~ ~N,N NvN@-~ N ~N H3C-CH3 ~ Cl (1.4.4)
(1.0.5) (1.0.6) (1.0.7) 6 May 2003 WO 00139125 -16 PCTI 1 B99/01913 O F3C /
\' ~NH2*\ * N~NH~-N~HOI~\ 1 (1.0.8) (1.0.9) (1.0.10) 5 A further
group of N-containing heterocyclic phenyl nethyl ene noieties (under A 2
conprises several subgeneric groups within partial Fornula (1.1.0): (R-),r,
~(RE)MRs RS (Rs~r N(R3) (1.1.0) where the synbol " ~ " and R5; R6;
R; R J and mare as defined above; 10 15 20 and R 3, is a nenber sel ected
fromthe group consisting of hydrogen; F;, Cl; -CQOZR4; oxo; -OH, CN, NHZ
NH( C, -CZ)aI{ l; N(C, -Cz)2dia(kyl; -CF3; (C, _C)alkyt; (CZ -C )alkenyl;
(C _c2)al R E;;;Dh(éﬁsl. fldroc ghibr loxp| <Ot/ T-Bh atkyl, Cv@ealkoxy, sG0IRA, ky| |,

al kenyl , al, , e b, 30 UNSToh L 44t i 4 to 2

substit uentdéaﬁxfﬁﬁémﬁ%ég@ge&a'%n%@& p'e'm%nél y?'g%?@gt d*fromthe
group consHNRFIODAL, FNREYS(0)HP2F -SOMRZPREN, - CONR4, R-b; - NR4, Rab;

-NR, C(=O R40; -NR4, C(=0) ORo; -NR4, S(=0 PR4d; - S(=0) pNR4, Rdb; (C -C4)al kyl
i ncluding dinmethyl, and (C, _C4)al koxy wherein said al kyl and al koxy are

each i ndepgad 0 ,ghﬁé't 1 3 j j y

sel ected ffﬂgmaﬂlga ?ﬁdé ; dP&H&_'gQJKgﬁﬂ%gy%"écrbgiéw?@!&.@'@)"gﬁﬂg@?g?’& yl; and
(C, . C2)al ko8 subsiliugnts splectadifromFiorsandchlorasd from t he group consi sting of
hydrogen; (C, .C ,)alkyl; (CZ .C4)al kenyl; (C, .C2)al koxy;

(C3.C~)cycloal kyl; C(=0 (C,-C,)alkyl; S(=02(C,-C,)al kyl; and phenyl;

wher ei n saiRi%db ki 101Gy afleyly Co-Calaticonyl, GiyC3 alabky; ICosCreloynhmaigyl, ©G@(Ciubst i t ut ed

D ; , ) e ; N bove.

excopt. t haCA it SRS C ottt BEPERL Wnefhs palds v Rl B afnirCart t

Formul a ( 1Chalkoxy, C;-€; biloaiR{andpHanyBarbaptiohdlly sitbtiutedby up)to 2
substituents R'1:

R is fluoro, chloro, -COzR?, -OH, -CN, -CONR*sR*, -NR*sR*,, -NR*.COR%,
NR*COzR%,, -NR*.S(0)oR%, -S(0);NR*:R*,, C1-C4 alkyl Including dimethyl, C+-
Cq alkoxy, C4-C, alkoxycarbonyl, C4~C> alkyicarbonyl or C4-C; alkylcarbonyloxy,
said C-C, alkyl and C4-C, alkoxy being each optionally substituted by up to 3
substituents independently selected from fluoro and chloro;




PCTJI B99/ 01913 (1.1.1) represents, infer aiia) a nonocyclic heterocyclic
group containing a total of 5nenbers of which one said nenber is nitrogen
and Qis selected fromO and S 5 The heterocyclic group nmay be 6MOPed
fromthe group consisting of oxazolyl; .gxazolidinyl; isoxazolyl; thiazolyl;
t hi azolidinyl; iso-thiazolyl: norpholinyl and thianorphofinyl. Mieties of
partial Forrmula (1.1.0) containing the group of partial Formula (1.1.1)
result in the follow ng preferred enbodi nents of R-,0" a, represented by
partial Formulas (1.1.3) through (12.2.9: F/ \/ \'/ \'/ \' /[ \ wwt wwp
NNON ~-O~0 .N\ N~SCH3 OCH3 HaC CHa \ \ 10 (1.1.3) (1.1.4) (1.1.5)
(1.1.6) (1.2.73 / \ C/ \ ONO/ \ OO (1.12.8) (1.1.9) In alternative
preferred enbodi nents the heterocyclic group may selected fromthe 15 group
consisting of triazolyl; triazinyl; tetrazolyl; oxadiazolyl; and

t hi adi azolyl. Further preferred enbodi ments of R-,~, a, are represented by
partial Forrmulas (1.1.20) through (1.1.24), inclusive: 6 May 2003 WO
0013912S [Reglorefitis ppadityd bdging elemerdiof partialformula~ . - NN\ ~ , O N~,

,NCHa "N N~~C~ ~r NNNCH3 (1.1.20) (1.1.21) (1.1.22) (1.1.23) (1.1.24)
Anot her class of which R~,}ﬁ a noeities (under B) are

(substituted)-am da-aryl or} -heterocyclyl noieties which may be

i ndependently sel ected fr seweral grd30$) as 5 described in nore detai
bel ow. The first such cldss of (substituted)-am do-aryl or -heterocyclyl
noi eties of R-,a" a are thosear n which the am do-aryl or -heterocyclyl
portion of the group is substituted by al kyl -, al kenyl-, or al kynyl, as
representeg éx artial Fornula ~{2.0.0) ARs \ Rs s R~ N W Rz,/ 10
(2.0.0) wyBen Kie symhal™ indicatesthe nointof attrehmankofithe molelyofthe n t he
further $81 £l Ay Al i L e 1Al above,
except ot e oBfles o) @sSodidn B R syl A fRinp@s B BRI P

i ndependeaftdachméfitef the riojetyof theRwirtialdbroida (8.1020){t8 Régidn §;s a menber

i ndependently selected fromthe 15 group consisting of several different

cl asses of noieties, as discussed below. The first class represented by
partial F 42 i _ ﬁgﬁg { t_ I S ion (R7)m/
(RB)n1(2.g#g?haﬁgrgﬁzg%ﬁgqgghgéﬁgﬁgh?ma n Hﬁﬁgﬁbcgiohg%?ﬁgﬂwﬁﬁsthe partia
formul as further above, 20 except that all of the above-recited
substituents are sel ected i ndependently of their selection in



6 May 2003 WD 00/ 39125 PCT/1B99/01913 -19 said partial formulas further
above; and the synbol: "' indicates the point of attachment ofg{fieo@i ety A
to the other, remaining portions of partial Formula (2.0.0). Further

enbodi ments of noiety A are depicted byspartial Formulas (2.0.4) and
(2.0.5). Partial Formula (2.0.4) is: ~* (R2b)i NIN i Rz ( a)J 5 (2.0.4)
whi ch represents a nonocyclic heterocyclic group, selected fromthe group
consi sting of pyrrolyl; pyrazolyl; imdazolyl; pyridinyl; pyrazinyl; and
pyrimdinyl. It is noted that in the noiety of partial Formula (2.0.3), the
synbols R 2, and R Zb, and the subscript "j" which 10 determ nes their
presence, are as defined in the partial fornulas further above, except that
"j" is 0 or 1 and all of the above-recited substituents are sel ected

i ndependently of their selection further above; and the synbol:

-indicates the point of attachnent of the noiety Ato the other) remaining

ti f tial F la (2.0.0). Furth nbodi f moiety A

Fopi croa bylRsian dis kertinG eysold, piperdinG fr §7onine, spshibalng Redsds) whi ch
. . \ S = Ay

ronber o of RORATHESdh (6 MRS ibmEiR GadtOBIy ThREL B RBIBR . 0 g
\r/]mer e sai FI throogh mmilmgﬂﬂbpnfaﬁomn%al?ezeﬁdzir(ﬂ)mrpyrmh Ilﬂlnenplpeﬂdt_n@)@.azép?d

t t t t
owisor! | Sadhehe Blon bkl of 8B Sar AR B FRABUBHLERY oz ry1
tetrazol yl ; sélsadtiarmh 4-CoalRyl indiadmgamhethyl, CL-CsTyoiRbkdl, (G1at, alkexypyoo! s R,

and R 3b, and the subscript J det'enm~1 nes "t hei esen ‘are as

wh
Gor med ! Calalkgny G el b P e G0 aXockIT R CONRIREe, NI R 0 or 1
d all f - i 4 i nd dent | f
BRI, L3 et vk e N SR S A A R

their selection in sai and the synbol :

25 i ndi caCelalkoxycarbonyl, (G1-Ge)alivieathonylo (C+Fe)alitylasronyloxy and:(Gw her |,

remai ni ng pary.d f i . j | ect ed
froma dir e@?ia!)%(&@gg" aﬂdaﬁ@idﬂé}l 25?%&"1;% °8}§§£@p2’§‘p°e¢?%'oﬁq°ﬁ‘eﬁfs of the
present i nvsubstitusr®R*®;i s a direct bond. It is provided, however, that where
6 May 2003 WD 00139125 -20 PCT/1B99/01913 Rsa is -CO or -S02-, the
divalent noiety W is defined to additionally include the neani ng of being

?hdi rect bopd® [slrgn,_ CACk Fudyl dﬁoonsggldlc(k,zl:pamyl,beﬁfg OMPFWFM%&?E?C‘ ed from
e group consisti = . : enyl; an

. C6) al kynyl ?Uﬁﬁ@\‘%’?qﬁegeﬁé&? !'%P%Wg%éqggéﬁkynyl 5 groups conpri sing
R2' may be substituted with O to 3 substituents R28 where R28 is sel ected
fromthe group consisting of F; Ch oxo; hydraxy; (C~ .C2)alkyl; (C~

.C3)al koxy; -C(=O OR~; C(=0)(C--C4)alkyl; -S(=0)2(Ct-C4)al kyl
-C(=ONR~""R3; -NR~-R; -NR~'"C(=ORS$; -NR~'C(=0 OR~; -NR~-S(=0) 2R8; and
-S(=0) 2NR~R~, where R~ and R8 are independently sel ected from hydrogen and
(C~ .CA)alkyl. r 0 The noiety W is a nenber independently selected from
t he group consisting of divalent noieties of partial Fornulas (2.0.6)
through (2.0.16), inclusive: * RRs I* R* 15 20 25 (2.0.8) (2.0.7) (2.0.8)
O* ORz2s



NNNR4 R4 * RR4 RR5 (2.0.19) (2.0.10) (2.0.11) ()2 (0)2 R’5 (O 2 R26
~S~~8"\ ~.§" ~O~* 1 * * 5 (2.0.12) (2.0.13) (2.0.14) (2.0.15)@&2.0.16)
where the synbol: "-~ " indicates the point of attachment of tRMHA08y W
to the nitrogen atomin partial Formulagq2.0.0), and the synbol: " * "
i ndi cates the point of attachnent of the noiety W to the noiety R2' which
represents the remaining portions of partial Formula (2.0.0); and R~ and R~
are each i ndependently a nenber selected fromthe group consisting of
hydrogen; (C~ .C2)al kyl substituted by O or 1 substituent independently
selected fromF and OH, and (C, .C2)al koxy. The bridging element -N(R4)-W -
may aitematively constitute or contain several different functionalities.
The first and nost preferred of these is an am de functionality, which may
be represented as: -NR4-C(=0)-. O her functionality types include
sul f onanj d LRt TRy parti.al JFormul as
(2.0.6) WSSPF 'fg‘z%y&%. 5%%'% @%Wﬂéﬁg'ﬁﬁqpﬁ“éﬁ@ﬁﬁ B99/ 01913
Pref erredVal kg etatoyel| RARR pf e (6.300c| ude: methyl: ethyl; iso-propyl:
t butyl; and propenyl (allyl). Thesggal kyl and al kenyl groups may be
substituted by O to 3 substituents ?t;'lt is preferred that where a

S

substituent is present that it be i ngl e substituent independentjy

selected fromF;, C; OH CF3; X ; CN; NHCH3; N(CH3)2; NHCOCHS;
NCH3(COCH3) 5 and NH2. Consequ Y, ngpf partial Formula (2.6:0j
whi ch are preferred enbodi nents o present invention constituting R-, 0"

a include the followi ng noieties of partial Fornulas (2.0.30) through
(2.0.36)) inclusive: CH3 CH3 HO H3 ~ H3C~-H HOCO-H ~H N ~--N o@ﬂdé* 0O* 0*
/ ~N/ (2.0.30) (2.0.31) (2.0.32) (2.0.33) H3Q CH3 F3~~ ,CH3 O-N O C _N
N~NNO* O O/ ~C [/ 10 (2.0.34) (2.0.35) (2.0.36) The second cl ass of
(substituted)-am do-aryl noieties conprising R-,~, a are those in which the
am do-aryl portion of the group is substituted by -(cycloal kyl) or

-atkyl (cycloal kyl), as 15 represented by partial Formula (2.1.0). A R6~ Rs

a W R32 (2.1.0 re. A Wil ol * * and R " ;. R6; R
and Re in the Fﬁvpglﬁlgr thpeﬁn}]bl [ onmglf’as%g&ﬁd{?@t PE@%&'H%"WS&’?&WQF %"‘gzggﬁ% in
the partial foReaw%aQigN@eSFandbove, except 20 that all of the above-recited
substituents are ect Lndependently of their selection further 6 May
2003 WO 00I3912§m§§#7TE§8?%§8T eﬁﬁ%@e. R 2 is a menber independently

sel ected fromthe group consisting of -(CH2)~.(C3.C~)cycloal kyl, where n
is an integer selected fromO, 1, and 2; in the event nis 0) then the
a-carbon atom of said (C3 .C~)cycloal kyl may be substituted by (C~
.C~)al kyl or phenyl, where said al kyl or phenyl may be substituted by 1, or
2 of CH3, OCH3) OH or NH2; and in the 5 event that nis 1 or 2, the

resul ting methyl ene or ethylene group may be substituted by of F;, C; CN,
NH2; N(CH3)2; OH OCH3; (C, .C4)alkyl; or phenyl. It wll also be further
noted that the basic (C3.C~)cycloal kyl group conprising R32 may al so be
substituted by O to 3 substituents R28 where R28 has the sane neani ng as
defined further above with respect to substituents for group R2' under
partial Formula (2.0.0), but independently selected therefrom



10 15 Representative cycloal kyl and al kyl cycl oal kyl groups w thin the scope
of R~ include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl6M 2003

cycl opropyl met hyl ; cycl obutyl ethyl; cycfopentyl propnethyl; and ay
cycl opentyl methyl. Mre preferred singl-gosubstituents for these cycl oal kyl
and al kyl cycl oal kyl groups include F, ClI, and CN, especially OH OCH3; and
NH2. Accordingly) groups of partial Fornula (2.1.0) which are preferred
enbodi ments of Rp,~, a include partial Formulas (2.1.3) through (2.1.10).

OHO 0O0(2.1.3) (2.1.4) HOOCCH- (2.1.7) 20 NCHa O (2.1.5) NCH3 ~, -H
SO2H p (2.1.8) (2.1.9) NHZ O(2.1.6) OH ~S (2.1.10) The third class of
(substituted)-am do-aryl noieties of R-;~, a are those in which the

am do-aryl portion of the group is substituted by aryl- and

het er ocycl yl - substi t ut m do- ar yl tie rtial Formula (2.2.0
.6 May 2)603y Su X W%@W&M@ ND‘?‘E‘ I S&‘@%@W?‘IB% M\l%\qnz(seidO) zmhere

A, W; the mgmtbols nitrogen endch sedond8id; maRber rsdlectpd fdm OnahdBwhene sdkeSgedyi Ni ti on

Do el L e SE Py A 1Bl vy
be sel ect ea°°g '%'ﬁ?rt Mﬁgﬁ‘ﬁﬁ Jﬁ%h@% fur yI t et rahydropyranyl; -
t et rahydr of_u_rban)él morR&RA Imtgmgé 2ot of gy,% QuEr! v

i soxazol yl ; t zoI so el oFM'?h r zoI yI

oyt azol | ny (el sre lpasn a0 ﬁhﬁéf’sﬁmﬁﬂ risHRe  igpoen Vﬁ eRjgetet SomEN Gy

pyri dazi nylaﬂd §mpene@g|drﬁmay099qnallnmnwe Sulfpl}a(%mw.,-sﬁﬁbtwkhm;/tald hdarqu!ydlcl nyI 10
par at hi azi ry wm&ebeﬂaenw%emd@wh thé brolup €onsitting bNERRlyR Wiezinie E&eida&furanyl
2; 3-di hydr r%WlLdlazP@%%t hienyl; 1 Hi ndazol yl; ben2| m dazol yl ;
benzoxazoly zl soxaz benzthlazolyl benzoxdlazolyl qU|noI|nyI

i soqui nol i % aﬁlm“.ﬁ' aZdré‘&éch mern&%mdem&enu Bélectiidi A Hb | w ood%r stiigeer” €d

f I
bynn S?ﬁyf’ hygiogin, % YO PHIRE ”%ﬂ%%rmza%% hfa%(vhot. yl
thi enyl ; iy Where R er insiepangdently selpatesl e Pt -

oxadi azol ylandaz;dwmelaoaaww.ycoalmdalmnzwmhlmcﬂhym i tHEDY eg‘rarpeeﬁtear e

t et r ahydr oydefdhibntly SuttEEY ggﬂﬁ# .rahydrofuranyl. Goup R~ may
be substitut e(azlmg § substltuents RZ8 ere' R2 has the same neani ng as

defined abqygeg b‘PbrEe| ected independently. Alternative aryl and heterocyclyl
groups falling within the scope of R~ include phenyl; 20 pyrrolyl;

i m dazol yl; pyridyl; oxazolyl; furyl; and benzofuranyl . Preferred single or
doubl e substituents for these groups include -CN, -F;, -Cl; -CONH2; -CH3;
-CF3; and - OCH3.



Accordi ngly, groups of partial Formula (2.2.0) which are preferred
enbodi nents of R~~o0~ a include partial Forrmulas (2.2.3) through g&

O/ NOOHHHOH® O' O/ ~0* /[ | C 6 May 2003 WO 00/ $M2x20034
PCT/1B99/01913 (2.2.3) (2.2.4) (2.2.5)-(2.2.6) HNNNHHH~-HQO /"'~ . O O
O~ ~F/ ~1 ~1 (2.2.7) (2.2.8) (2.2.9) (2.2.10) Oo NHHNHHO
*Oo*Jd~~*0O0* /| ~/] ~| ~] 5(2.2.11) (2.2.12) (2.2.13) (2.2.14)
conprises a bridging etenent between R-;~, a described above and R~,~, Y
descri bed bel ow. The al kyl bridging elenment of R ~ o" p conprises a noiety

f ti | 3:0.0): R4 /C~. 1 0.0) wh *
?ep?ggeln?s_'%: émScﬁaﬂ'EmH“&%‘qg Wfféﬂé“%ﬁff? er ﬁﬁéﬂ%ﬁﬁﬁ"%l ety of
partial Fdoxaplg: thiazalldgothiazolpt-pynezol; oxadiezaliyt; MMMDWWMHPWWM mul a

(1); and phRadybrimiding pae@REARSME MmofpRdlinpipiidre: Of at t achnent of the al kyl
-bridgi ng el ement noi ety of partial Formula (3.0.0) to R-,0" Y of the

modul at or =eBitpourt seiecteh fram| the (group eulsting: efers SCIRACERT; MO-R@H.a'tQN bot h
i ndependertONR®RH eﬂkéd"m(em(cm.)m um%c(ae)m. LRPeEOjORM, orRPs(=0R™, C2) al kyl

iR”S'nSdiRZQ H’W (“c by uscif ki BigP ¥nd ol ‘%‘r‘y i
bei ng sel &d Wﬂ?@e @ &%dﬂgﬁ"d?’ﬂtlsﬂ%w fo e, Ch

Accor di ngl(@.,.cmlkoaywmanyl (Oa%)ﬂleﬁda;tﬂnyﬁgndl(mmdﬂwlcarbaww whelpimet hyI ie. , two
met hyl

gr 'Q|nedtothe smgle carbon atomto which R _or R' is
attached:; 'T‘r;’ﬁyﬂ'%&ﬂ£ e tefRosagh adnerebe) “d@eﬂﬁﬂﬂﬁbﬁﬁlﬁﬂ“wmyWEB@smml 391 25
- 25 PGT/ | Bgdiegnha (Saonalkyepicesent ati ve enbodi nents of the al kyl bridging
el enent of partial Formula (3.0. Hz i nclude the foll owi ng noieties of
partial FoRmul a@etewlmmeletvﬂfrmue O(rsul@(sﬂ,o) i ncl usive: CH3 CH3 OH OCH3 OCH3
OH *~ OCH3 CH3 CHI CH3 CH3 1)(30)2)(303)(304)(305)

(3.D.6) (3.0.7) bl
N (R™)

whereln R%,, R%, and | have the same meanings as set out above and Qis N, O
or S.

14) _

(5.4.0)



In the nost preferred enbodi nents of the nodul ator conpounds of the present
invention, both R~ and R4' are hydrogen) and the al kyl bridging el enent of
partial Formula (3.0.0) is unsubstituted ethylene. In preferre b3 nent s
a single nmeth hydr oxy, or methoxy substituent nmay be present, resulting
in al kyl &é’??ﬂ@sel ements such as those of 10 part| al For nlﬁcé'gm@y"t?l%}

t hr ough (3 0.10): ~* * CH3 H3C CH3 (3.0.8) (3.0.9) (3.0.10) rR.

conpri ses a menber selected fromthe grol®- consi St ng of a noi ety of
partial Formula (4.0.0): R4s *- N as 15 R (4.0.0) where "' " is a synbol
representing the poi nt of attachnment of the aza-nonocyclic noiety of

parti al Formil aufcdy s Doehdh & cyPeorbngl Honicatins heb g TG bod BRERRB! 10t he

poi nt of attach e m)le i es of
partial Formula t I fer o sai d
‘het erocycl i ITDIAét mgorq)%nt %ﬁecﬂ 3\‘ fﬂg%ﬂe%f”ﬂvaﬂloﬁ ¥%§%ﬁt¥toﬁc\e o, c% a

For nul a ( 4cependipg-cagesrelate (malt@rnf)wq:lm@flmsmf fﬁ’g"uﬁ (Part of partl al Fornul a
(4.0.0) represents.a nmpnocyclic heterocyclic 25 containing a total of
from 4 to 7- menBBineEion AReCAiovies ROATRRCRHIRELIPMEtRRS sy derae fmsdoghelng; o

het er ocy&| ke agrastiye ingredieneatrempountc pbRdmed | disé ef taccbripoomd bh Eorguutaulpin
consi sting lafidEds] X I azepnyl ,
whi ch may gﬁ’ ﬂtejﬂe?? gorn?tej to rgsagydegorl@/yaei%%@%fg tﬂgﬁltfg Mé’ roied

PCT/ 1 B99/ 0191 3 honopi peridinyl. Wth respect to the noieties of parti al
Formula (4.0.0) which define R-,a" x then, there is included the foll ow ng
groups represented by partial Fornmulas (4.0.2) through (4.0.5): N ~N ~N--~
, N5 (4.0.2) (4.0.3) (4.0.4) (4.0.5) The above-defined noieties of partial
Formula (4.0.0) are optionally nono-substituted by R ~ where R ~ i s absent
or is a nenber independently selected fromthe group consisting essentially
of (G .C)alkyf including dinmethyl; (C3 _C6)cycloalkyl; (C .C4)alkoxy;
(C, C2) af koxy( Cl- C2) al kyl ; -CFs; _C02R4 where R is as defined further
above; oxo; -0H -CN; 10 -C(=0) NR4aRb; -NR4, Rdb; -NR4, C(=0) R4b;
- NR48C(=0) OR4b; - NR4eS(=0) pR4b; -S(=0 pNR4aR4c where R4a and R 'b are are
each independently selected from hydrogen; (C, .C2)al kyl; (C,

_CZ) al koxycarbonyl; (C, _CZ) alkylcarbonyl; (C, _C2)alkyl carbonyl oxy; and
(C, .C2)al koxy(C~ .C2)alkyl. It will be understood that in the noieties of
partial Formul a (4.0.0), the substituent R~ is attached to a single carbon

at om of the above-above-described 15 heterocyclic group. It will be further
understood that where R~ is defined as (C )al kyl, the nethyl substituent
may occur twice on a single carbon atom of the heterocyclic group, i.s., be

a drnethyl substituent. The substituent group R'6 is absent or is a nenber

i ndependently sel ected fromthe group consisting essentially of hydrogen;
(C, .C)alkyl substituted by O or 1 substituent 20 independently sel ected
from (C, .CZ)al koxy and -CO2R where R4 is as defined further above; and
->0 It will be appreciated that in the case where substituent R~ is
selected to be other than absent, that it will result in said nitrogen atom
and said noiety of partial Formula (4.0.0) being in quaternary form
However, generally the quaternary forns of the conpounds of the present
invention are |less preferred than their non-quaternary counterparts,

al though the 25 skilled artisan can readily foresee that sone particular
enbodi ment may have nore advant ageous properties in its quaternary form
than in its non-quaternary form Although it rs preferred that the noieties
of partial Formula (4.0.0) remain unsubstituted, i.e., that R 5 be absent,
sone exanpl es of substituted noieties which are included wthin the scope
of preferred enbodi nents of the present invention are those 30 depicted m
partial Formulas (4.0.6) through (4.0.13), inclusive: 6 May 2003 WO

00/ 39125 -27 PCT/1B99/01913 NC HZN O HOCH3 /N /NJ /NJ /N :.



) (4.0.12) 5 (4.0.9) HOC *-~.-~ H3C (4.0.13) constitutes the nd end
of the compounds of Fornula (1) and is attached directly to R~; 0"

descri bed alyygoadks, ~, 8 of the conpounds of Fornula (1) conpggd oJoY¥13
subcl asses of (substituted)-heterocyclyl noieties. The first subclass of
such heterocyclyl noieties is selected fr@nthose of partial 10 Formul a

Wr wr (4.0.6) (4.0.7) (4.0.8) OCH3 CH3 w .- .- HsC CHs (4'81"%‘%%2-0%'0'11
y

(5.3.0): Rsoa NR-* ( b)i Q(5.3.0) where the synbol: "' ' indicates the
poi nt of attachment of partial Formula (5.3.0) to R~,~, r; Qis N, Oor S
and R~, and R-b, , are independently selected fromthe group 15 consisting

of hydrogen, -(C, _C2)al kyl carbonyi; -(C, .C, ,)alkyl;
-(CHz) ~. (C3. C~)cycl oal kyl; -(Cz .C3)al kenyl; -(CHZ)"(phenyl); and
-(CHZ) " (HET, ), wherg Ngl § 2ihd RESARH eh€lof eiecdCRE aBteddtor Imodulatbr 2of thelptdaent, |

prof er'r ed € hAbefioTs 108 FesiphAreionate e Reave o SCTBEGA ¢ TR Pebklps o severat”
However, prefdiefetticiasstoadi substiteeno torhuments ealieoftwhichy bowéven ag sontémplatede bdiose
wherein | 'Sa%?%g%re%?s’%)’éos@?é lene Lq?e'l;_he het er ocycl yl group HET, nay be

m 1t he 0

sel ected fro group consi sting t hi enyl; oxazol yt; isoxazolyl;
t hi aéo: yl; isot h: qué)lﬁyg.ta‘,,arg_gr@;lzggqx\l o %ﬁbéftoédﬁllﬁonélﬁ#» qg,!,@zf)A'yla;re ttfﬁtei?&;%l l;
pyridyl; pyraznyl; pyridazinyl; rjpmdi . _parathiazinyl ; nor I nyl .
The above- mﬁ??’ﬂﬁ@ﬂ‘yép?(ﬂqe“%%/ﬁ%r’r{} ?"bﬁ‘f/g'f"@éf Pﬁ'B‘,”‘ p&é’ﬁ Ff’e%ﬁ':ﬁ’”ﬂeqf @\e%é%%/' I
groups are ophéminathygnsmbistyietrbbdichents tiindapA.tll) ®mprisestthe group sor@Bting of hetero-
i ndependent | O 2003 WO 00/ 39125 - 28
boT | B69) 010 P nREyEhe “;’1‘8‘9%9?%??3%'?”‘?“&3:% K -oxo. -OH -ON,
C(=0(C -C, ,)alkyl; S(=02Z(C, -C, ,)al kyl; »CONRO3R~; -NR~R~"-; -NR~' C(=0 R~;
-NR~C(=0 OR~'; -NR~-S(=0 zR~; -S(=0 2MNR~' %\: .G, 4}al kyl including
dinmethyl, and (C, .C )al koxy each s t 14 gd ')'th 1 to 3 substituents
i ndE~, ~endentiy selected fromF and Cl_ (¢, .C2)al koxycarbonyl; (C,
. C2)ai kyl carbonyl; and 5 (C, .CZ)al kyl Beryaxy, where R9' and R~ are
each a menber independently selected fromt¥g group consisting of hydrogen;
and (C, .C2)alkyl. 10 The heterocyclyic @ p whi ch constitutes a part of
the noiety of partial Formula (5.3.0; nm > a five nenbered nonocyclic
group containing two or nore of N,(Rﬁb)p'r S, N exanpl e oxazol yl;
i soxazolyl; thiazolyl; iso-thiazoiyl; trrazely,; triazinyl; tetrazolyl;
oxadi azolqgl ; and thiadiazolyl. Preferred enb ishrent s i ncl ude For mul as
(5.3.5) through (5.3.9): 15 R, Ro Reo Rso Rao ~ ~* ~ ~, O- a * (NO.O} * ~
“I~b ,N~~N~ N ‘N.rO_~N~NTN ON RDb (5.3.5) (5.3.6) (5.3.7) - (5.3.8)
(5.3.9) Accor di nglf§e subpléugnyR d'i/\?ﬁ'{?“’ﬁ’?é’"ﬁ?@ﬂm%ﬁe@%ﬁ?'ﬁ&m%m&anﬁ‘é“"g of
conpounds of atdhest m@s@;tciamemm‘qmnmmﬂ)g.sme noi eties defining R-,~, b in
accordance with partial Fornmula (5.3.0), as represented by partial Fornmnul as
(5.3.15) through R5isBydégen oOIC+#C@lkyOCH~ F ~| NCH8 N~ N~ NNOOFON
(5.3.15)

15

The substituent R® is a member independently selected from the group consisting of
hydrogen; (C,.Czlalkyl, (C,.Cy)alkoxy; -C(=O)NH,; -CN; and -OH. Most preferably RS is
hydrogen and there is no substituent at this position.

Included within the partial Formula (1.0.0) are position isomer variations thereof that

are not shown, but that arise where the optional substituents R’ and R® are different.

20 Substituents R’ and R® are present once or twice or not at all, as indicated by their

representation as: “(R")" and “(R®%m", where m is defined as being an integer selected from 0,

1, and 2. In the most preferred embodiments of the present invention, m is 0, although in
alternative embodiments mis 1.

The substituents R’ and R® comprise -F; -Cl. -CO,R* -OH: -CN: -CONR*R*:

25  -NR%,R%-; -NR,C(=0)R"; -NR*,C(=0)OR",; -NR*,S(=0),R*s; -S(=0),NR*R*; (Cy.Ca)alkyl
including dimethyl, and (C, .C,)alkoxy wherein said alkyl and alkoxy are each independently
substituted with 0 to 3 substituents independently selected from -F and -Cl:

(Cy .C2)alkoxycarbonyl; (C, .C,)alkylcarbonyl; and (C, .C,)alkylcarbonyloxy. The substituents



~~N O ~O NN (5.3.16) \N "ON N i fJ (5.3.17) HOC N'N -y M3
(5.3.18) NHSOZCH- / \ .~NJ N 6 May 2003 WO 00l 39125 (5 3. 155’1) b%
(5.3.23) (5.3.20) F F,O NN (5.3.24) PCT/IB99/01913 -29 (5.3.21 ) HSCCHS

N.~~~|\de\bo§3512§22)ON---~~~~NCHsN(5325) (53 Bodif13
second subcl ass of noieties (under C 2.) defining R-, ~ may be sel ected

fromthose of partial Formula (5.4.0): (I_?ﬁ-., N(R90e), ~Q

R4, and R*, in turn, are selected from hydrogen and (Cy .C,)alkyl. With regard to the R’ and

R® substituent groups, it is preferred that they are absent (m = 0); or that if they are present,

that they be methy!; cyclopropyl, cyclobutyl; methoxy; -COOH,; -OH; -F; -Cl; -COO(C; .C,)alkyl;

or -CFs. Of these choices, the more preferred substituent choices for R and R® are that they
5 are absent or that they are -F or Cl.

R® as defined by Formula (1.0.0) is preferably a direct bond. The moiety R® may
alternatively be selected from ~O-; -C(=0)-; -NR*- where R* is hydrogen or (C,-C,)alkyl; and —
S(=0)p~.

In partial Formula (1.0.0), the presence of substituent R, is determined by the

10 subscript *j", which is an integer independently selected from 0, 1, and 2. Where:j is 0,
accordingly, the substituent R'%, will be absent. Where j is 1 or 2, there may be one or two
substituents R'?, present, and these may be attached to any available carbon atom in partial
Formula (1.0.0).

R', is a member independently selected from the group consisting of hydrogen; -F;
15  -Cl: -CO,R* where R* is hydrogen or (C, .Co)alky! as already defined above; -oxo; -OH; -CN:
-NH;; -NH(C, -Cz)alkyl; -N(C -C)dialkyl; -CF3; (Cq.Co)alkyl, (C,.Coalkenyl, (C4.Ca)alkoxy;
(Cs .Cy)eycloalkyl; and phenyl; wherein said alkyl, alkenyl, alkoxy, cycloalky! and phenyl groups
are substituted with 0 to 2 substituents R® wherein R? is a member independently selected
from the group consisting of -F; -Cl; -CO,R* where R'is hydrogen or (C, .C;)alkyl; -OH; cyano;
20 -CONR%4R*%: -NR%R*; -NR%4C(=0)R%; -NR*C(=0)OR*y; -NR%S(=0),R*,; -S(=0),NR*R*;
(C+ .Ci)alky! including dimethyl, and (C, .Cs)alkoxy wherein said alkyl and alkoxy are each
independently substituted with 0 to 3 substituents independently selected from F and C;

(C, .Co)alkoxycarbonyl; (C, .C;)alkylcarbonyl; and (C, .Cy)alkyicarbonyloxy.

Where a R'%, substituent is present and consists of an alkyl, alkenyl, alkoxy, cycloalky!

25  or phenyl group, it may optionally be mono- or di-substituted in tum by a further substituent R®,

which is independently selected from the above-recited groups. This includes in particular

(C,.Cqalky! substituted with 1 to 3 substituents independently selected from F and Cl.

Accordingly, the substituent -CFs is a preferred definition of R® in the compounds of partial
Formula (1.0.0).

30 The R'?, substituent is attached directly to the nitrogen atom of the heterocyclic group
depicted in partial Formula (1.0.0), and its presence is determined by the subscript %", which is
an integer independently selected from O, 1, and 2. Where j is 0, accordingly, the substituent
R', is absent. In that case that the nitrogen atom is attached by a covalent double bond to an
adjacent atom in the heterocyclic group depicted in partial Formula (1.0.0). Where jis 1 or 2,

35 there will be one or two substituents R'%, attached to the nitrogen atom of the heterocyclic
group depicted in partial Formula (1.0.0). Where two such R'?, substituents are attached, the



(5.4.0) where Q R~, and R~-b have the sane neani ng as defi ned ﬁ@oéﬁ but
are selected 10 i ndependently. The heterocyclic group may be@ y H% as in
Forrmula 5.3.0 except that the nitrogen atomis the point of attachnent.
Accor di ngl ywdreusgieas (5.4.5) through (5.4.8) result 90 90 R R~mhhody ?lgN ~N
N,N--N-N~~N-N~"190 "N ~N~ROob ~N~Rsoa Rib Ra R b (5.4. 8 . 4.6)
(5.4.7) (5.4.8) 15 The follow ng preferr_e'(g_enbodi ments of R-,0, 8 are
represented by partial Formulas (5.4.10) through (5.4.17): H3C HS~-N ~ / -N
~NNCH -N~-N~N~~N~\ ~N HsC -NON (5.4.10) (5.4.11) (5 4.12)
(5.4.13) 6 May 2003 WO 00/ 391 25 -30 PCT/1B99/01913 H3C\ NON , NeN NON ~N ~
t N~ Nr . N=N_-N ~ . 12( Q.. : +4. 16)
(5a. 17) Tne R atrhis TauqeRan ok v, subaunieht 114 B shobiboised® ninfite 1)
of acids, es3rewrsyonsisting ef hydrogemdfi LarlkdetG:edalkpay: (GieCaalkoxy: 46 hiersloakylhe
scope of t hearjarghemyttwheraiesdid aRyllakedyl] dlkax@, dybiosity RNy Afe substitid Wil ontcof

pharmaceutical | y.acceptabl e. s_derived fromvariLe ani c_and.i norganic
e s and. b B HREHERe PhuRa? e e sa ot B8 A F°Hith e rod et R e
expr essi on "setestedunsienenden therafoarept abl e salt" as used herein is intended to
mean an active i n_&r edi ent conpri si ng_ a con%(ciund.of Fonyula (1) utilized in
the form of a sal ThadiRyrigpreserteddy patipioaPuiahkl & said salt form confers on
said active ingredient inproved phannacokinetic properties as conpared to
the free formof said active ingredient or gther previously disclosed salt

form A pharmaceutically acceptable salt m of said active ingredient may
also initially confer a desirable ay ok[Njetic property on said active
ingredient which it did not 15 previ dusl ssess, and may even positively

af fect the pharmacodynam cs of said active ilﬁg’lz.e,di ent with respect to its
therapeutic activity in the body. 20 25 30 The pharmacoki netic pr oFerti es
of said active ingredient which may be favorably affected include, (&Y.,
the manner in which said active ingredient is transported across cell
menbr anes. UAPEFFAR TORPGHAY RS prathor s Byoeed tod DRET-A58IN981 on,
di stri butd orsaiddietarecydisfgnauprvaiereimsaisrhetscaaydicignaupebntaias d tatat i §ver 6-Toenatbireoft .
Wil e the r & e RS Bi stid MbinBts & nifrd}fen P& PG4t df Gl opfEPStbid Affoden

i nportant and vgr_l ous anatgm'c,ﬁh,_ “{%h Si 035?2‘9' cal and pat hol O?I cal factors
can criti cal¥" 8PN EEPTEERS0 oY1 HE Y | F%f{tn-'t LYPREIY 97PYP YtFing SYRiem &5 Felrsted

i ngredi ent if®nutheagroyp demmistide ol pymoht myrezolyh dmidazoty; pyfidinyh epypainyli pyrimadinysal t
form t her eof e i td i R . ; S oS I A Qppde
t he nost ra[ﬁyﬁﬂg@gbr%pte?%‘r?&%ﬁ ﬁ%‘ I'algéélz\?g{ys' nlge;aél [ en?H'l rﬁ't§ @M{lﬂe Eo@y&g’?l' géﬁh
pati ent Wei MyngzdBYled, while |ipid solutions and suspensions, as well as

solid dosage for - result i.n less rapi sorpt ral ingestjon of
said active ingreﬁlb%'ﬂ%%f’%%fe ?c%%fnobe?'g? é’fB%rga'r OO&T&IQJ?B.QHF&SHI?& T 8&1 or
reasons of delwing prefemadcemnginesntsadfRepo on taPresettad by partial Fomuutasdfl.0gtytiough or al
dosage formganopmcidver sely affected by physical characteristics such as
pol arity, enesis caused by irritation of the gastrointestinal nucosa,
destruction by digestiye P i rregul ar orption or

propul sion in the pres > ' pirugs,” am bol i sm by
enzynes of the nucosa, FHe | & OH the |ivers{ Barnul ati on of
said active ingredient preut |
00/ 39125 -31 PCT/1 B9g

20 (1.0.4) (1.0.5) (1.0.6) (1.0.7)



acceptable salt forns may be effective in overcom ng or aIIevéﬂ%jg%O?ne or
nore of the aboverecited problens encountered with absorption O Yora

dosage forns. Well-known pharmaceutically acceptable salts include, but are
not |im tedwopomogisat e, aa. F~ate, al ginate) aspartate, benzoaicqvipee/ 1913
benzenesul fonate, besylate, bisulfate, butyrate, citrate, 5 canphorate,
canphor sul fonat e, cycl opentanepr opi onat e,4gdi gl uconate, dodecysul fate,

et hanesul fonate) fumarate, glucoheptanoate, gluconate, glycerophosphate,
hem succi nate, hem sul fate, heptanoate, hexanoate, hippurate,

hydr ochl ori de, hydrobrom de) hydroi odi de, 2hydroxyet hanesul f onat e,

i sethionate, |actate, |actobionate, nmaieatge, mandel a met h. ~nesut f onat e,
2- napht hal enesul f onat e, ni coti nats i gate, panoate, 10
pecti nate, persulfate, 3-phgfy p A Pyt e, pival ate)
propi onate, saficylate, sodium pmogsphate, stearate, dpnate? sul fate,

sul fosalicylate, tartrate, thiocyanate, 113

undecanoat e. Base salts of ﬁhe o1 :
but are not limted to a uﬁ%?9 ts; alkalYi metal salts such as sodi um
and potassium al kaline earth al saltk 3 such as ci um and magnesi um
salts with organic bases such Qs dicyclo-;J/Ianine, um ne,

N- net hyl - D- gl ucam ne) tris-(hydroxynethyl)-methylam ne (tronetham ne), and
salts with am no acids such(aﬁﬁ?rgininqﬂd. sine, etc. Conpounds 0U1kbﬁ
present invention which conprise basic nitrogen-containing groups nay be

quatem zed W th SHGiREQMUP AN-domairing, Netstbdg¥llc phahyifetyle Boietié! @bider 22 hyl

i so-propyl and terf-butyl chlorides, .brom.d and | odides; di(C -C,)

al kyl sul f at %","‘Pé'.sﬁs.%e"%l??/r%‘{’%%}‘le?“ ﬂP%M‘F’”&ﬁEaﬁ%’EH@? ‘ﬁﬁ?’f ates; (C,~-C-e) alkyl
hal i des, e.g., decyl, dodecyl, lauryl, nmyrjstyl and stearyl chlorides,

brom des and iodides; and aryl-(C -C) hal,i des, e.g., benzyl chloride
and phenethyl bromide. Such salts péR aration of both

wat er - sol ubl e and oil -sol ubl e conpounds, ofYt he present invention. Among the
above-recited pharmaceutical salts thoB L are preferred include, but
25 are not limted to acetate, besylate, citrate, fumarate, gluconate,

hem suxi nat e, hippurate, hydrochl ori de, Bor oni de, i sethionate,

mandel ate) neglum ne, nitrate) ol eate, ph honat e, pival ate, sodium
phosphate, stearate, sulfate, sulfesaligyl atyfe, tartrate, thionalate,

tosyl ate, and tronetham ne. Milti Isa orns are included wthin the
scope of the present invention where a 30 cQRﬁgpnd of the present invention
cont ai ns frore than one group capabl e of form ng such pharnaceuticaktxo)
acceptabl e salts. Exanples of typical nultiple salt forms include) 'but’ are
not limted to biymdré thalsgmbslF BCaidaR® RS R'f RATPInAtre aretis WefiledNatitRe; di phosphat e,
di sodium and trihydrochloride. The conpounds of this invention can be

admi ni st ered al onand®Ri?, isva IMentpenseisated frobeth® Groapl eonsistibeofcdvdiogera diyiCk t-GOgR4W t h

| tak! J t4 . es . K t . 3 WO
001 30125, - sPCTEod) DG - epdn N, RepaRY, e RELEqat (@ Spall
rout e of 1&dniShiCakany: dfs SmavcioplitnandPisnyr waeren: $aidhplkyh, alkanyl @lkoxg cyelgalian| e,
t he conpoundandghetynareisabsiitutedl with 0 te 2 ButisetuentsRHi whereie®''orial | y ar s~member
Efingual ly i, R%Jngi 01 Qied R @fe?gwouﬁ%ﬁéﬁuﬁg’of%‘ ‘&;%P L LT B 5@6!&&*.&‘},,5 or
suspensi ons, G My~ gontgin flayour p% 0r 'co dutin agents, for
i mredi at e or-NForiX v oNReB@(EQARea MR &HpPIFat: i -HiteS(=8dhe: -85 v Corftnlfyl
ex?:i pi ents Eauabu"egsdugiammlpsqw@ aﬁi')dn@xﬁ@hdrélh @5id , alklyP&idosl »e:_xy_aeut@l'eaum iﬁdtldpbadeamy
cal ci um car [ Q a e, i n apt s_ such, as
star ;h ?%r e%?tg%ﬁ/ lé"gﬁ] BpggnatB 0 Sg'?g'?{ggﬁsoggdeg%%‘r\éh% ,seg%cgﬁdnifgoq%c?d ag\%g a

certai n conplCeXiakexieatenyl damdCyrlkirareanylordndi Heaefaalllrampoggoxy, and Ry is
pol yvi nyl pyr semctediten theursupSoensiging at hytrates; @5 &jatkyl; 1€ .Aalkdryn e Lyjalkoxy;

| ubricating s.such as g LUMLS odi | auryl sul f nd
talc may be @3?7&&%%#&@0?@8@5%%@% %&’Sz?%'?éga'@’inﬁd;?}‘?’\}ge‘x%?}“ aﬁ%f)%@'
enpl oyed as #kdnylealkoxy cygionlkyl ard phepy @recsubstituted with 8do & sutistiluents R'1 wherpinR"”
regard ipel UG thesenfeSRedMings lifaba\id @kceBBth YR id inddpeRbdhly SEIR&d tharerrdRi ght

pol yet hyl ene gl ycol s. For "aqueous suspensions and/or elixirs, the 15
conpounds of the Tiermuoietaof partianBgrmbia (tonpi ned wit h vari ous sweeteni ng or
flavouring agents, coiourtng matter or dyes, with erul sifying and/or
suspendi ng agents and with diluents such as water, ethanol, propylene

gl ycol and glycerin, and conbinations thereof. The conpounds of the fornula
(I') can also be injected parenterally, for exanple) intravenously,
intraperitoneally, intrathecally, intraventricularly, intrastenally,
intracranially, 20 intramuscularly or subcutaneously, or they nay be

adm ni stered by infusion techniques. They are best used in the formof a

D T . . o r




providing a valve to deliver a netered anount. The pressurised container or
nebul i ser may contain a solution or suspension of the active € F9Ra, eg
using a mxture of ethanol and the propellant as the solvent, which may
addi ti onal cwotoaizgy28 | ubricant, eg sorbitan t<ioleate. 10 CapsrAgodifiohs
cartridges (made, for exanple, fromgelatin) for use in an inhaler or
insufflator may be fornulated to contain.gzpowder m x of a conpound of the
formula (1) and a suitable powder base such as | actose or starch. Aeroso

or dry powder formul ations are preferably arranged so that each netered
dose or "puff" contains from20.pg to 20 ng of a conpound of the formula
(l') for delivery to 15 the patient. The overakl daily dose with an aerosol
will be in the range of from20 ~g to 20 ny ich may be administered in a
single dose or, nore usually, in divided ?6522 t hroughout the day.

Al ternatively) the conpounds of th§$¢éulngha (I1Q can be admi nistered in the
formof a suppository or pessary, they e applied topically in the
formof a lotion, solution, 20 cream ointnen(#w)dusting powder. The
conpounds of the formula (1) may al so be transdefhally adm nistered by the
use of a skin patch. They may al so be administered by the ocul ar ro&%%?)
particularly for treating neurplogical disorders of the eve . For ht hal m ¢
use, the conpounds'eﬁrﬁﬁenr')sg LGS ﬁ& aﬂg&f’"g °|‘ﬁ @P*SFﬂ"%"é'a %ﬁ"éppgﬁrlt?'g'ﬁg 34 s?)?g'ni c,
pH adj ust ed, m¢rabers of viidhione saidmemperd$ ritradenyand &sis sejeated om O andiSot oni c, pH
adj usted, sterile 25 saline, optionally in conbination wth a preservative
such as benryl al kofeuhtemeysis geur mayebs Selected yiiom they oroND 9BsiEienef| eagelvl n
an oi nt ment sdxabiidifylIsdxtstyd thidolylFplazaigpyli (dithigzd: opbrpAdlinyt aho tHidkeorsielinyl. t he
conmpounds of the formula (1) can be fornulated as a suitabl e ointnent

cont ai ni ng t he actMaieties aipetialdFsmsieNddll contaiding stoe wewipi of, paftial Fermaug(€1.1)a

m xture with Ol : LR JAigher i (e T um
it 30" pet o1y e DG eelifey Brbpivat LR rneeenk Y SR S
conmpound, emfft4i3 revg ﬁhg)énd water. Alternatively, they can be fornul ated
as a suitable lotion or cream suspended or dissolved in, for e¥anple, a
m xture of one or re of t foll ow ng: s neral oi sor bi t gn
nonostearate, a p i
esters wax, cetear

gdnd water. 35
bt ol ogi cal
activity such that e to nodulNsie CCR5 Phnoki ne redept or
activity and co y 2003 ®0/ 391 2% 4 PCTN 9/ 01913
associ at ed pathogez&; processes €bbsequentlly nedi ated by the 20dHECept or

and its |ligands. THe>expression "nodul &,6” CERS cherfokijne rec r activity'
as used herein is inter:ded to refer to mani pul ati okof the C

physi ol ogl%al pr ¢gsses and agepci es wWhighyy i nvo' v-g 4@RS chenokine (447
receptors and thgir ?igands ?ﬁclﬁded 3ﬁthi% t he ségpggsf this 5 intgnded

meani ng are all types and subty of CCR5 rece rs, in whatever tissues
of a particular patient they ar%f:tfnd, and £

n what ever conponents of
the cells conprising those tissueS\they may be located. Mdst commonly, CCR5
receptors are situated on the celh menhr an of rticular cell types such
as nonocytes. CCR5 receptors pa(t—l Lpat e i@aﬂﬁe}a@e, al ong with various
endogenous |igands to which they-gre natur y nd, signaling 10 pat hway
s which control inportant cellular d tissue functions by nmeans of the

i nfluence which they exert on the mgvenent of agents such as the

chenoki nes, into and out of thosg@.ic®l|ls and tissues. The basic func{ingi ng
of the CCRS receptors and their |igands nay be nodul ated in a nunber of
ways, and the scope attgmathe prefasted rembodimentsi tos heterogyrlic lgravptreay $etectedftont thgar d
to any 7 {5 pPayrdupeohsidting ¥ thdzbiPtrigsiny YRLOASdx@8idzdhR laRWadiizolpl OCeSS. Thus)

i ncluded within the intended neaning of nodul ation of CCRS chenoki ne

r ecepzj or SC“ Vi t y,FurtBert préfetie emboamsﬁtbaﬁfimaJnde ﬁerdﬁv@demaﬂlby aadaﬁi’afs FormulasI

i ntroduced i ) i treated, such as the conpounds of Formula
() describegkﬁgggﬁ%L&WQéégﬁgggaé%ous agents may nodul ate CCR5 receptor
activity by such well known mechani snms as conpetitive binding in which the
natural |igands are 20 displaced and their inherent functions disrupted.
However, the present invention is not limted to any such specific
mechani sm or node of action. Thus, "nodul ation" as used herein is intended
to enconpass preferably antagonism but al so agonism partial antagonism
and/ or partial agonism Correspondingly, the term"therapeutically
effective anount” neans the anmount of the subject conpound that will elicit
t he bi ol ogi cal o~ nedical response of a tissue, 25 system aninmal or human
that is being sought. The term"patient” in this specification refers
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-35 PCT/1B99/ 01913 The desirabl e biological activity of the conpounds of
Formula (1) may al so be inproved by appendi ng thereto approprf Mag2003
functionalities which enhance existing biological properties of the
conmpound, iy dK6khe selectivity of the conpound for the exrﬁ&ﬁ 13

bi ol ogi cal actrvr~ Es, or add to the exrstrng bi ol ogi cal acti Vi |es Purther
desirabl e biological activities. Such 5 ngilif~c3tions are known in the art
and include those which increase biological penetration into a given

bi ol ogi cal system e.g., blood, the |ynphatic systen) and central nervous
system increase oral availability; increase solubility to allow
admnistration by injectigpn alter ngtabolism and alte he rate of
excretion of jhg Formul a t he dosage a se rate o e
conpounds of i eating or 10 pre i i
iti iated by or asgo

ivVity as
as for favorgPlwaghecting yhe outcomy Uhey@sf in @ a1 ent SN
accordance wi tR the het hodshof treat I 85e inventio

conpri sing adnlnrsterrng tosaid patient a therapeutrcally ef f ecagne anDunt

of a conpound of la (1), depend vari et factors
the nature of 15 he ctive |n31%4|ent ﬁ§p§?ze of tﬁ gtrent ﬁ Bal

of the treatnent )Aﬁdi}?er Rkt lof v.‘?rfchtFtlﬁ F&?trﬂéﬂrthXurt?ﬁr BY atd &%ﬁﬂﬁe&)-’%ﬁud@l&?ﬁ f

phar maceut i cal QPosrtron used e concurrent treatnents that the atrent
may be subj et e'E°8Y yh fpoietiss HUQ%rW@t ib§ niBdeRFadendy, Selssted n&oB sec"ﬁ'@' tOFWRY: | ?ﬁg
physi ci ans Gi=seribet inpmork detil eelowt he ef fective therapeutic dose of a conpound
of Formula (1) 20 which will be adm nistered to a patient wilt be between

about 10 pg (0. 01Therfirstisychagiassadf (svbstd@ed)-amidoatyl of -hbtamcyleingiiﬂﬁepeer.stay are
preferably btﬁaganﬁ WhRROHE am&m &Qh&eﬁs)clyk soraarﬂofathe lgrouaqs rggﬁf.gnéaf by

wei ght per day, nore prefer out kg and

of body wei gﬂ‘%/e"ﬂePrﬂ'é){})"V' %@pﬁﬁé@te‘bpﬂaéqaéﬁ?’?”ﬁé%%%n about 2.0 nyl kg and
about 4.0 ngl kg of body wei ght per day OR the active ingredient of Fornula

(I'). 25 Included within the scope of the|present invention are enbodinents

conpri sing coadm nistration of, and cB dns which contain, in addition
to a conmpound of the present |nvent|on as aétrve i ngredi ent, addrtronal

t herapeuti c agents and active |ngred|ents/'Such mul tiple drug reginmens,

often referred to as conbi nation theﬁhpi% may be used in the treatnent and

ngl kg

prevention of any of the diseases or congitions nediated by or associ ated
with 30 CCR5 chenokine receptor nodul gt4'0n, particularly infection by human
i mrunodeficiency virus, HV. The useRof such conbi nati ons of therapeutic
agent s iﬁ)especially pertinent with respect to the treatnent and p{x@ntion

of infection and yfahd Ih@'syrﬁ%l'“@ﬂaml Rhhdy re, Eﬁ& rnent ald RNAE nhnérrdem:raﬁemor

one at risk of a ie n i mmunodefic

Vrue) H v, e Tane) Bing B deiles, sheve ort et Sl dresgRaverapics suecidiens
retroviral pene $sieptadindeperdentiwve 35 within a relatively short period of tine
into strains resistant to any nonot herapy which has been adm nistered to
sai d patient is VORImAENs A PRIBHOTE kb DL amareseh inderendents SRRGESRIB e
00/ 391 2518PClgrdupLansisting df sederal diffadei dlasees 6f0ndrél@s,ra§(iuiﬂcﬁ§§éﬂfbblo®f The fifseglgadt | C

el ficacy whi ehledthieq 5 BERSIFcAMGe 1416 1195 pRlerRF LY SWRIRAL Bid Bl L1 07 1O Lhe

CCR5 chenoki ne rece oun ere may be
addi ti onal ratronales whi ch conpel yr highly recommend the use of

conmbi ~~46ons of drugs involving active J edi ents which represent adjunct
therapy, i.e., which 5 conpler, ~entr’s (ghent the function perforned
by the CCR5 chenokine receptor nodul ati onpolnds of the present

i nvention. Such supplenentary therapeuticd agents used for' the purpose of
auxiliary treatnment include drugs which, ‘instead of directly treating or
preventing a disease or condition nediated by or associated with Cﬁﬁg@
chenoki ne receptor nodul ation, treat diseases or conditions which rrectly

res ul L fromor i Iwﬁel‘eﬂcﬁ*rf- YyraSORT R ¥ind Mcire &5 ddét’ﬂﬁédQn fHe Fdaniadrerrﬁorésrfam{e‘m%ve.t ]
chenoKil r | nal or e e [ e e
basi o Cb SHERbRPHE Y Be 3Bl LBR IR len R eesl e BingBO TR oy sHpgh i

infection and nultiplication, it may be necessary or at |east desirable to
treat opportunistic infections, neoplasns, and other conditions which occur
as the result of the i mune-conpronm sed state of the patient being treated.
O her active agents may be used with the conpounds of Formuta 15 (1), e.g.,
in order to provide immune stinmulation or to treat pain and inflamration
whi ch acconpany the initial and fundanmental H V infection. Thus, the
nethods of treatnent and pharnaceutrcal conposrtrons of t he present

o Y o - rc



The CC type of chenokine receptor interacts with various signaling
proteins, including the m- .r ocyte chenoattractant proteins, 6May-2003- 2,
-3, -4, and -5; eotaxin-1; nacrophage 5 inflanmatory proteins M P-1a, and
M P-1p; andwioh®agidsegul ated upon activation which are nor rral Ebd/omnz'
expressed and secreted, RANTES. The CCRS type of chenoki ne recep
particular is known to interact wwth MP-4a, MP-1~; and RANTES in
nonocytes, activated T cells, de~~dritic Cells, and natural killer cells.
These ~-chenoki nes do not act on neutrophils but rather attract nonocytes,
eosi nophil's, basophils, and |ynphocytes with varying degrees of 10

sel ecti vi tY. oo\ RRflks 1 msnssow ! b emgg@ ;¢ © RS hehoink Bf didbrindnl bt

whi ch are use preventin ods of

| V. d
treatment artte ﬁ‘ﬁﬁW&@é’ﬂﬁP'&‘ﬁ‘l 'WP&BSHWPB?@ Bt aﬁ"ﬁ?‘%@ﬁ’ah 2grrpt)gng§t as the
d
el Tve" 00t e kL RO OR M AR Bl o

agent of 15 RartREF¢rawip R0l :mmune defici ency syndrone)) a disease that
results in progressive destruction of the i mmune system and degeneration of

the central and peripheral nervous syste veral HV replication
inhibitors are currently used as therapedt or prophylactic agents agai nst
Al DS, and nunerous others are pres(m‘f,,b'y‘ n investigation. In addition to

cell-surface CD4, it has recently been sh g&,lafjlt for entry into target 20
cells, huyran i munodeficiency viruses require aichenoki ne receptor, CCR5
and CXCR-4 anong others, as well as the vinrs's prinmary receptor C244)The
principal cofactor for entry nediated by the envel ope %_ ycopr ot ei ns of

pri mary nacr ophagdighyrgpiesens a manacyslic fﬁtemcxchpgroemleqﬁﬁ o tha;grayn eoRsisting
nmentioned, ic$p cﬂﬁ‘CﬁWémyl fimidakdhe, gyridihgEydzmgls aAbirnddingM R-id a8 dhaVirPthe p.

See Deng, ef 6 }) a furt le n of
CCRS 25 redi™ a‘%’é‘ﬁ of Pared F°”"%%P\}§ 4 IR 1ol SRRt 8 BuER ot Rinich
through ® r dgteomines their preshnas, Bl Seedimthe pariidorniies Tyhenabove eps@ﬁptthetr “Ta
rruI ti-subunig g pr@ﬂlcﬁé% ofﬁﬁ&ébdvékﬁtt&’d ﬁ:b&ﬁtuéiﬁ ar8 beledidHBdependently &HedQetbctdR4 | -

is belieyed that th te on th 20 of V|n S wth
the Coa- ol SETIeE AGHYeL A 008 PPy 7 acidiBr B Pl oPRRTER Tl he mathch B e
across t he tothenwemainihg phrtiatd ofipagial ﬁotmlﬂ@(i’bﬁ-ﬁid to anot her cell-surface
receptor, such as CCRS. This in tum enabl es 41 to induce_fusion with the
cel | menbrane, aer’”B?ft?’?b%fmeth\er?(IAE'Grdép'thgBV partRl Emuta (2-R-Shadi ti on,
macr ophage-tropic H'V and SIV envel ope proteins have been shown to induce a
signal through CCR5 on CD4+ cells, which may, enhance the replication of the
virus. See Weissman, ef al., Nature, 389%-985 (1997) for a description
of this phenomenon. Further, 35 it has béen sgown that a conplex of gpl20
and sol uble CD4 interacts specifi Ry it h 5 and inhibits the binding
of the natural CCR5 |igands, as described W), et al, Nafune) 384, 6
May 2003,sTWO 00/ 39125 -38 PCT/ | B99/ 01913 179- ®8%); (1996); and Trkol a) et
al ., Nature, 384, 184-187 (1996). It has further been denonstrated t
~-chenoki nes and rel ated nol ecul es, e.g., (ACP)-RANTES, prevent H % %si on
t~ the cell menbvwhich raprésentios pqoesstic heteeaamatic glour poritaining a total of fsmembersi bed

iF_n Dlr ?gi c, bet which ,onélea.d rherﬁﬁer3§%ttr€&ﬁgan@7@ ig( aé?éb@dtfr@:md) éﬂﬁf@%@@'salﬁt@'ﬁia?

I Na , ase ear.s (0] conr er otectlon rom

i nf ect %/on, @’c?ﬁ %SE{ isﬂ By g9k gé'g Q)e% qﬁ%ﬁ”p T tﬁfarsFlF%fﬂ oM an
i nherit e fmwm:oghldonsla@gneft axazdw isaxazhlgl; QERSYYand , iseBRzolyiatiakab: ntrigdinyn t 0

abol i sh fU”Qétl‘aQ&lﬂl oﬁ%&&&ﬁshﬁmth@d&m qagle.ofea tlYalt ttr{eosyn%BQ R‘”ddnH'F(j‘éaérﬁi the
hormorygous for the mutation are H Vv

i nfection, WwHPSCEPtal WHiRD geé?fﬂ"’ﬁsﬁ%é)rp ‘H%V"a% %%Fs %@ﬁi’ l"bg‘ﬁe"aﬂ'ﬁ#ﬁ?ﬁ?}"??df‘rﬂ?eﬁm sed
by this variagene, ekcapt Weatrfr g5 O hro$enhe&llemfdbygbbe-rieutbdvswstmientst ératseleatee 10
been i nf ect %ePé’ngg‘bM cﬁrtﬂﬂlr ?ééctlgprnesa?cdcggﬂuéf f$r91ufa§| qn@ Qmecéﬂdnthf@mlﬁi I'n

addition to va e rol ectious HIV t he
above obffer \NdiRtridng B@‘@‘e%ftat*@ﬁ%{?e"ﬁleh@ jraoigfy éptéﬁ?aﬁtf‘%’ femaingg %Rﬂ‘tﬂ“f obp3fiali sm
Al t hough noFormhilia/k20.0)sol ates studied to date utifrze CCRS or CXCR-4, at

| east nine other chenoking receptors, or structurally rel ated nol ecul es,
have al so been dddergreriRags fs'e@%ﬁ@mtﬁ gitpcHpand 1 -GQ)-nendi -8(=80.- mémbrefared
fusion or viekridbdif@hts)f the prédehOinvehttTE, isdirdsl®ofdR2R providBs howédat, ¢kl Rere
Bonzo/ STRL33/ TYMSTR, GPR1, CCRB) US28, V28I CX3CRl, LTB-4, and APJ. There is
good evidence that CCR3 can be used efficiently by a significant fraction
of HIV-1 isolates in vitro, provided that this protein is over-expressed in
transfected cells. Neverthel ess, consistent evidence indicates that
anti-H'V drugs targeted to chenokine 20 receptors may not be conprom sed by
thl S varl ab| i ty Indeed the chermkl nes RANTES M Pla M P- la SDF 1 have

v o o o o, — —



treatnment of infection by H'V and resulting AIDS. Th4 utility @‘f ?Bﬁf"
conpounds of Formula (1) of the present invention as inhi bitoq ay \%

i nfection may be denonstrated by any one or nore nethodol ogi es known in the
art, such 1@u@&sodes H V m crocul ture assays described in D mgﬁ.@m%lﬁ%.,

J. din. Mcrobiol. 28, 734-737 (1990))) and the pseudatyped reporter
assay described in Connor et al., Virol 00,206 (2) 935-44 (1995). In
particul ar, specific conpounds of Formula {)I) di scl osed herein as preferred
enbodi nents are shown to inhibit p24 production follow ng replication of

| abor at ory-adapted and primary H'V strains in primary bl ood | ynphocytes
(PBLs) and cl gea | | - kjxne 1 i k . S
Snd CXCR 4 1 B t-epr aaer: e SRA hden, v STRARES uf SRILARY oG ne Bbohe oF

t hat only thobeinga diggct Bondai ns known to use CCR5 are shown to be inhibited,

whereas replication of CXCR-4 t | C.¥jruses. i s _sh t o .be unaffect.ed,

i ndi cat i ngpt hat conEﬁJrﬁ"i’d;&B?LﬂT—'é‘i%} 3{ 7\(/F‘)a HIGE’EF%EEZ%"?%?%’P AP%P@’“BEFI" sigtgg of
prevent viral (GrEdakyt HCpRylalkenyeand (@ -Gd)aliokydwherkinCRis atlyh catigoyit ahd siligmyl
Ch ] 1 BRG] P S b0 sl 1 B
dependent st r PR HeABRYP CHASIFHRY 5}5’?@%5%@% &Fgc[fl?ﬁﬁiyg?‘?‘l )3'?%"7'5 %ﬂopgm;
i nhi bi t i nf ecCl=@)CaLrlkiimarB(=BHCsChakyHl V-CEONRERYf r oNRT'R e ct dR*IRIEORT;
bl 00, U t helioRAL R, QMg AiSaran{-chNAARC RABIeH™ by R0 Hcbehlonty

e ability o I to

experiments outlined bel ow. “the conpounds of Fornula (1)
modul at e chenBaRs fioatygrogen avd (CyicwpYls 25 denonstrated by net hodol ogy

G sl osed"Dn Combalfcopeen Wi 8 58Mper Hocheicen it i 45 bia RoRY

i ntracel | ul ar divant maistiesstfippitislioratlas(@ H:H) hreugh (R0, 2§); belestey t he sanme aut hors.

Cell lines expressing the receptor of interest include those naturally
expressing the receptor, suchgas PM1, o | 4-2 sti I@bed peri pheral bl ood
| ynphocytes (PBL), or a cel Irgﬁagi neere expr es’sjﬁ(?\’r:ecorrbi nant
receptor, such as CHO 300. #9, 'L1.2 or" HEK2293. & p ular, the

compounds of Forrmula (1) disclosed herein are shown to hdve activity in
preventing binding of all knom_aghenoki n?zdj,)gands to CCRS in the (2.0.
above- nenti oned bi nding assays. I'n additi on,, t he conpounds of Fornul'a P?)

di scl osed herein are sho 1 to .prevent iﬁtr el lular @al dum nobilization in
response to endogenous a iNs/ts, whi ch znsi Stegt/lw jei r functioning
as 35 CCR5 antagoni sts. "For jthe trea nt| of *.i nf ec onlby HLV and the
prevention and/or treatnment g% the resul tr*g acquired hnmﬁw defi ci ency
syndronme (AIDS), conpounds of Forrnula (I) 6 May 2003 WO 00/ 391 25 -40

PCT/ 1 B99109913 whi ch are sh@Wf% o be anythi sts are preferred to dd@ddunds

of Formula (I) V\/Qgs;h are sfggwn_i.0 be agonists. The present invention, n one
of its prefer-ed éifbodi nentis®i & directed®o the use the conpognd§ if

Fornmula (1) disck8sed herei the pr %?Lion or Vewt nent of i Rfedtion by
a 5 retrovi rus,‘di’r;s\*part%gul ar, the huﬁﬁn il punodeffci &cy vir (Q-ll V)* and
the treatnment andl or del ayi ng of the onsetRof consequent pathol ogi cal

condi tions, ir2lJdd ng but (RO.13)mited (88.14 DS. The (R PPlessi ons "t r edROr1§) or
preventing AIDS", and "preventing or treating infection by H V' as used
herein are intended to nean the treatnent of a wi de range of states of H'V
i nfection, AIDS, A Al DS re| ated conpl ex),.bojh. s to ic and

asynpt onaff c, and @z%%éne ??'rmbflﬁ Pot @ﬁ'ﬁqgﬁ ﬁ@%@?ghg@%ﬁgﬁl %%%H@'%We‘& the
expressi ons amitogeoatomit partigiordakE0), artddhdgyniboht t tiddicates the poiatoftattachment
treatments, Ditlnd ALBGWaS fheGlob® Pl m&%esresén%ghy%a%dg AORIRL 'opbal?_fhan #8fula

relating to conditions, attrlbutable to an Al causat1've aqent or exanpl e)
t he conmpounds@¥OVEse i apd[R’) argeach iadapandsntly 3 MERPETR§lectsH oM BR I1YP FPRSISHPY or
suspect ed pasef hgdrpgenti(Ga .CHallyll Subistitutee by 0 pr b buhstituént Imdepersieoty, setectgdirom F and
transpl anss exghange, ehakegy fluids, sexual intercourse, bites, needle
stick, 15 or exposure t'o patient blood. In addition, a conpound of Formula

(1) may be used forhet biigingesiementom(RA-W'nfredyt aierativenHedhstife oh @oftaV &dveiapn

of AIDS, such_,as | " e- p = COJ l.s.ar_int r.event i of
mat ernal ¢ andioet Riiples 7R (S Carbithosl bR Bliheset ah Atk pAEh
the time of bmey ke repiesenigdtase -WRECE)-of Other §inptipnaldy tipas dngjudet sulfenamidmend as
above descri bggido #Rietieh vt 1eé %op@dffﬂﬁﬁﬁﬁdﬁﬁﬁé (200.6)ithrBudh @dei@). | nvention, a
conpound of Forrmula (1) nmay be used in a nethod of inhibiting the binding
of human i munodefl ciency virus to a chenoki ne receptor such as CCRS, which
conprises contacting the target cell with a therapeutically effective
anount of a conpound of Fornula (1) which is effective to inhibit the

bi nding of the virus to the chenokine receptor. The subject treated by
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treatnment, whether optimal or sub-optimal, conprising admnistration of a
conpound of Formula (1), or any conbination thereof with ot he® Mana®f3 or

t o- be-di scovered therapeutic agents. Sur:i nutant viruses or their
conponent s, waghddogssl arly their envel ope proteins, may be usedPé'[ﬁfBﬁ §~a|
advant ageous purposes, including but not limted to the foll ow ng: )?E’jl t he
5 eval uation and/or devel opnent of novel.-.ghenoki ne nodul ators or other
agents having inproved activity against such nutant viruses; and (ir) the
devel opnment of diagnostics capabl e of assisting physicians or other
clinicians in the choice of a therapeutic regimen andl or outcone prediction

Compounds. of . For oo alglaif SRy ol TOOMOEE! ety WIS SEDIL LR Hnk 0"
oo e pleBe e dhess st 1Al greopg s B PRG3R OB S mibstients K<) v,
or their conpirwefesed hepesrah isybstitventris prsent thatit pe etsinglessubsthvent nbiépentently dat a
can be used [QL.een ! CRORRFAGKRUSCAY AR NMOH,! REHIS! NHCQBHS:W%H&@:G?FISO' to
phe_notypl ng a given vi ral o;g)u ation, € &5‘ {%3 grg/fg, Edm ni %t ration o
anti-retravif le'heqeiﬁﬁque'?&?'e toppY ofj R{tialEFTRu é ) Which are atped embadimentst he
pr oglr eszi oln afithle preband MRerdibn bbmtithmfgelg,;,.j.,m’indh;dfetﬂﬁfoﬂéwmgsmmﬁtigmqmdaa;ai Edtmulas

ved. In I r odi nent of the present invention, a
corm (48 PR 0.6, B p

conmpound of I'h the preparation and execution of
screeni ng assays for conpounds Wi ch nodul ate gdne activigy of chenoki ne,

especially CCRS yeceptors. gF@ (eXanpl e, H urids of For a (I) as
Lqol ati ng3 rec k};r mut ant s, iith can then
® he di scgyer f even e patent

di scl osed herein a anef ul Yor
be nmade into 20 sef eeli
| known in art. Furthe nor e, t he

g tool
conpounds, foll ow ng.frocedures
in establ #shfhpg or char '
| udi ng co ds ot her thae=Ahose of

conpounds of For I ) are u
bi ndi ng sites of otkef |igands,
Formula (1) and viral envel ope proteins, to chenokine receptors, e.g., by
conpetitive inhi b2G3. The cdﬁgémhds of FoRBA2 (1) ace al so useﬂ%838br
the evaluation of putatiHi@ specific 25 nodul ators of various chenokine
receptors. As will be appréciated by thgy artisag thompugh eval uation of
speci fic agoni sts and ant oqﬁsts of the’ bove-déSﬂmibﬁd chenoki ne
receptors has been hanperggrby the | non-pethﬂyN, i.e.,
Hindingpaff}rakty for these
receptors. Thus, the conpoyrd§ of For ¥ (1) are USE (I as products which
may be conmercially exploi for thegg d ot heCi 54ﬂ=> cial purposes. 30
I ncl uded,pi thin the scope 0 he presen nventi on aF® conbi nati ons of the
conpounds of Formula (1) w one or re_therapeutic agents usef i.n, the
prevention or treatnent o&'éﬁ\%s. For gggﬁfﬂ e, the conpounds of t hg&‘araggent
invention may be effectively adm ni stered, whether at periods of

pre- exposure andl or post-exposure to H'V, in conbination with

t her apeuti cal | y efreceeondectaspoiisubstiytedkapide-and moetigstdormipriging Regon o are those in

I munonodul akféSthe amidb-ahyNbéHidn of @fe grét i Eubstatel mﬁqcicmakyl?]ar -a%l_(cfyﬂ@él@l),sgsl I'l ed
in the ar%. | t mnkl be %nﬁprstogp §hat t he scope of such conbi nati ons which
i ncl ude the "EBHRFTHRFY PERAFSAUE L) is not limted to the above-recited

6 May 2003 WO U0/ 39125 - 42 PCT/11399101913 List, but includes as well any
conbi nati on with anot her pharnmaceutically tive agent which is useful for
the prevention or treatnment of HIV and Al = Pr ~~ erred conbinati ons of
the present invention include sinultaneous, “r, sequential > treatnents N
ith a conpound of Fonsula (1) and one or norgRlnhibitors of H V protease
andlor 5 inhibitors of HV reverse traqﬁgihﬁ?ase, preferably sel ected from
t he class of non-nucl eosi de reverse transc[iptase i nhibitors (NNRTI),
including but not limted to nevirapine, dglavirdine, . and efavirenz; from
anong t he nucl eosi del nucl eot i de i nhi bi t @6, including but not limted to

zi dovudi ne, di danosi ne, zal citabine, stavudine, |am vudine, abacavir, and
adef ovir dipivoxil; and from an-~ong the protease inhibitors, inclggggg but
not limted to indinavir, ritonavir, 10 saquinavir, neliinavir) and™ "
anprenavi r. O herwheggsns, SWided aymioh “ f hand Ry B0 BE candbd Rhreefl ék’r ie dhe fiistheli nent
conbi nat i onsqefitidrt? APhER R sane\Rdtning As sBPutif Shpri m@Bd furtferlPol, sssper ed

i nvestigational d s . from any f.tﬁ above classes_ of iphibitors

ot udt o bRt I mepleree e Bl 27 PG BRstE oty o Por seifesRt e,

S- 1153, MKC- 442, MSC- 204, MsH 372, DWP450, PNU- 140690) ABT-378, and
KN1-764. There is also included within the scope of the preferred 15

enbodi ments of the present invention, conbinations of a conpound of Fornula
(I') together with a suppl enentary therapeutic agent used for the purpose of
auxiliary treatnment, wherein said supplenmentary therapeutic agent conprises

I - o M.




15 publishers, |1SBN 0-9244-2809-0), where either one of the protease

i nhi bitor conponents, or one or both of the NRTIs islare repl &\ay 2P3a
conmpound within the scope of Fornula (1) as disclosed herein. In the
above- descriwa@onggt er red enbodi ment conbi nati ons of the pr esc?,gtrﬂg “ﬁgfl on,
t he conpound of Fornula (1) and other therapeutic active agent é}’

adm ni stered mterns of dosage forns eit hg%z_separ ately or in conjunction
with each other, and 20 in ternms of their Tinme of admi nistration, either
serially or simultaneously Thus, the adm nistration of one conponent agent
may be prior to, concurrent with, or subsequent to the adm nistration of

the other conmpppgnt @ge Qtésﬂ-nemgg're lmga'ﬁgﬁ'@s Ts&%ctgcprm Sk | éroﬂ@ycgngstmg of -

admi ni stered rn accorda

pref erably ondEHow(CosvFriqucipriryl qepre rrisendpiegsr splgcted Eem Ioe@'e?"da?md‘ the é!ﬁ!ﬂéhdﬁyo of
dosagte fO][ ?nmeﬁ&retd-é‘adtb@(rjat@ﬁbfﬁu(m)owoaw% mtay beadmamaemy (C&tﬁwﬁbrlw@@l a
variety of factors_.ingludi c

enpl oyed, the f’gﬁ'gﬁ f'ng‘@@eg t&%d ?)51 ‘{;3 I%” @ﬁ?%rﬁ?gdh@e
the age, bbdyevestgainis @@néﬂ@ﬁ resuting methg@e orgthglgne Gfﬁ%mahkﬁ $ubstiuted by of F; CI;
admt ni Slt rati OOS ltvﬁz s N(CH,)8 OH, T t(c,dcgﬂkﬁwftvheﬁ,nl Rl 4166 b6 RHBES ﬁdfed?ihatt fe
particul ar copdi st _under ra

however, the F7sg:a¢Cﬁ&ﬂcy%]?allfyggrrogQ/c?rgpnsiln'qflgomagﬁis ® rfg%ﬂﬁlﬁ%&@é{’ 9 gﬁﬁ%ﬁ"?“ﬁmﬁﬂ V,
may be gui dedRByhe@ Rf&hax theisame medniphesdafiped fyghariabove withsespect th eutistiveste fopf

or prior to t&%u;& RY uh@drip@iiaGor@d2)0.6), b@lindaPerRientlyBlebiB8 taRideh C agent In
this way, it T's possible to optimse dosi ng regi mens and efficacy when

ad ][n n![ st eﬁg Ng a CORpsesHhtatile Eyudmkylearﬁla)kyfowolevEgrﬂmﬁV\emﬁn e sa?pet SfERE lifRNibie OF

i nfection by V|r P ar i ¢i.ency, yirus
(HIi V) The co Joﬁ'éé c|’b§’{ylpnv ﬁlt%&wl lg,w!glﬂg se P%Py'gggﬁ’e nféy c??q)u&leﬁny{
respiratory dFﬁ@P%I’@f‘%’OPTB@W' rRIdURYFIRREnitDethylr Mase prefasieq sinole: substifuenimfor these
CARDS) br onC&ycroalﬁgl afilh bmﬁlbyblohlkﬁ@m&luﬁalud@m @nlaﬁdmtééplé‘didllyel-ﬁwdmﬂﬁdYNH

O oS o ebobdh et B oA 2 SO e A g
descri bed1dy ingedespadial Eoraiab ¢51.3thtouglof2. 1. W).any |imtati ve sense. The

foll owi ng general synthetic routes were enployed. ~I i~DS OF PREPARI NG
COVPOUNDS OF THE ARRESENT | NVENTI synt hesi | >5 NH R-~Ci LCH3 I~

.CH3 Ov _ O --- RL NHOy HN~-nV |V ~Neyn Vi HR2Nn
VI1 n=Corl 10 Conpoudgs of f it may be
amno acrd derivatgve af formulg't yth an aci

ared b _the

pride of formuNa.lt in
t he presence of a tgefiary am ne—guch as triet amne, in a SuW abl e
sol vent, such as or onet han bet ween 0O ® room t enper e.
Conmpounds of fornula=V may be ar ed by reduesf on of conpou of
formula 111, using(@aisuitable re;gllua) ng agent, pr.ekprably 215{}
di i sobutyl al um ni um hydride in 15 dichl oronmet hane at -78C. Renoval of the

ni trogen protecting group (whereg is a protecting group, is typically,
benzyl) Boc, CBz or or oac te), Cf.,romtan‘i ne of forrrul a Vt, may be

achi eved using sta hodol og Nl’o brovide/t he ani for@ul a V For
exanpl e, Boc may b gy under conpliji ons of Syt ono IS ng

Le 20 stl vdat, such as
di chl or onet hane, net hanol ~ef tetrahydpefuran, at om t enper e for
between 2 and 15 hours '@\, of a K yl or oup may l{ hi eved
under conditions of trangfef catal ytis#Hydrogena n, using a Xatalyst such
as Pearlman's catal yst, agH, 6 May 2003 WO 00/ 39125 PCTI 1 B99/01913 -45 the
presence of excess amoniumformate, in a suitable solvent such as ethanol
under reflux conditions@Wkernativeld!8a benryl (G+t8up may be renmou@d-1By
treatment _with 1-chloroethyl chloroformate i~ a suitable solvent such as

di chl or on®t hane at between OC and roam tenperature . 5 10
The third class of (substituted)-amido-aryl moieties of Region a are those in which the

amido-aryl portion of the group is substituted by aryl- and heterocyclyl-substituted-amido-aryl
moieties of partial Formuta (2.2.0).



15 20 A trifluUi acetate protecting group may be rempved under conditions
of basic hydrelysis, using an excess of a suitable base such & May @908 m
hydr oxi de, in an al coholic sol vent, typically methanol or ethanol, at room
t enper at ur ewdgdpssnds of the general formula VII may be pr epﬁ;}ﬁfﬁs’mﬁﬁ?e
reductive al kylation of an appropriate amne of fornula V, wt

al.dehyde, of formula N. The reaction nay_kg.carried out in thc~ presence of
an excess of suitable reducing agent (e.g. sodiumtriacetoxyborohydride) in
a profit solvent system (acetic acid in dichloronethane or

1,1, 1trichl oroet hane), at room tenperature, for between 30 m nutes and 18
hours. Alternatively, a conpound of fornuha VIl may be prepared in a
"one-poY procedure, by deprotection of the nitrogen protecting group from
t he conpound of fornula VI, and reactiﬁﬁg"gge‘rnt ernediate amne V, with the
al dehyde of fornmula N, under conditions of Réductl ve al kylation, using the
nmet hods descri bed above. Wen a corrpound of formula 1) is requi red as a

single enantioner, it may be obtai ned rding to the nethod of Davies et
al. (J. Chem Soc. Perk: Traps. |; 9; 1994; 1129). NHZ O CH3 P~NH O CH3

VIl PPENH O~ \NHR2 HN-~\ N25IX/W 6 May 2003 WD 00/39125 PCT/I B
99/0l 913 -46 N2 ~ RO NH ~ ~( , N-, R¥ _~\ WCJn ~~" n RI~OH XI 1I11

Preparation of the compounds of formula VIN fromthe amino acid der@;%aoél ve
1 where P is a suitable protectlng gr oup ( referably BOC) may be ved
for exanple, by reaewei srWiithesymbot*&end Rt §: Rfi and R ’zand R® in thérdefipitiosefifce of

a base SUCh §5,cAR ERNOmSHY LS daY B BBbWLC olclpingt el BHine BEVE &R GlbSBLI ardS

tetrahydrofuran g:"g)oun % formula [ X may be prepared by reduction of
conpounds dof S¢eRteAin Fgnt yaccor ding to the nethod described in synthesis

1. Reductive al ky'aﬁé'rg e@f ish%aflh"ggg Qéteéﬁt tr?e \(;’mu SIIS% 3 %ﬂgrxgefgq 'de

formula I X, accor escr

t he corrpound@t"émydf@b"ﬁﬂwéetf@hygeﬁmbﬁﬂmﬂyb Fﬁ'ﬁf‘é{'F PSGT°' H?é" QW’['Y'-GB@W‘V!) fsgxzet ng

%r SUp may be trablyie 6o thiazbl@] infdoPt, em.a&ouwl Ngyrezolyll pyraaing: Sdmeuawyl : Ghifdiazoly!;
ydrochl ori c n (o) oom

amporat o & RN Al syea by aBal, BibefEhDoA ity Ml LR BByt

Conpoundd0of P@j’éﬁh@ﬂa}" indniyigaindotyk 3Hﬂ3ﬁ°l¥£ inslplinyk Penzolblfurae(i R 3-¢ibydrabenzgfuranyl; of

formula X %éﬁiotﬁl&nﬁmﬂi Mﬂzoﬁ;mbanzwﬁwenypomaiazamal beBibékazdy® N GehAHiaFoRE
t echni ques. or vated. u odi i m de

e
such as 3- (3 %ﬁ%ynplaﬂ‘f'ﬁ%mq 'iqguBP‘ P@ﬁai WLW'B%DWE ‘ﬂ?udﬂgxaﬁ tionally in
portormed 1 n_a_su LALIS. HSFUAR, OLIER s "W Byl Rl Jridiiy Ryt
presence of BYHRY:a RZoiv r\'éd°'ybu8 zﬁ%’dWVbt PERZSIARZN! HU'"°""Y’ thienyl; furfuryl;
N- et hyl di16 sopemapiptangi nmuablylab(wazom)onsdsmmmr abxadmzold0 &Sndit herszbgazolyl] B2 R2

P2 N Jn NH fg)(ad.aﬁo&a NVinolf prefered™ dM Xtel@nfdrbdy@hyX! oxbratipil Zbbding EndvBY
2003 WO 00/ 391 35 2 28
tetrahydrofuranyl. Group R™ may be substituted by 3 substituents R™ where R™ has the -

same meaning as defined above but selected independently.

Altemative aryl and heterocyclyl groups falling within the scope of R* include phenyi;
20  pymolyl; imidazolyl; pyridyl; oxazolyl; furyl, and benzofuranyl. Preferred single or double
substituents for these groups include -CN; -F; -Ci; -CONH_; -CHs; -CF5; and -OCH;.

Accordingly, groups of partial Formula (2.2.0) which are preferred embodiments of
Region @ include partial Formulas (2.2.3) through (2.2.14)



- 47 XIVOOOEN-J>---t~~NNHR2 ~~ NHJIJn RBn --i \ (~ N~n ~ N Ul
/ v1 v\ ~~n R3 ON5 10 15 PCT/ 1 B99/ 01913 XV Conpouna: of theb§ayei08g
formula X1l may be prepared by coupling the amine of formula XI' with the
protected anry hel of fornmula XIl (P is a protecting group, '

BOC) using n@e??g/g@hgrevi ously described in synthesis 11. Remsg?lﬁhﬁlkl\eé
nitrogen protect<ng group, using standard_pethodol ogy such as protonol ysis
using trifluoroacetic acid, according to” £he met hods previ ously descri bed,
provi des the conmpound of formula XIV. Alter natively, the am ne of general
formula XN may be forned in a "one-pot" procedure, by coupling the am ne of
formula XI with the Cld of for f ol d by deprotection o e
resul tant internedi@ 63 usi ng tm%{hods pr m%usly descri bed. Con{?o%&ds
of formula XV nay be prepared b® coupling the amne of fornula XIV with an

acid (R3COzH) according to nmet hods described in synthesis Il. P~~ O
P~~NHOHN~ nO~Pz n~\ W M ~ ] I X QNHz ~pz xR ORL _ -C
\' NJn .-. O~ ORL_NW ~pz v N~ 1X20 6 2003 WD

001 39125 - ) HIHnO—I 1 NHY N In HO N- J\XHI| N R4XX[>_H

PCT/ | B99/ 01913 ; o ) g ) ]

(2.2.7) (2.2.8) (2.2.9) (2.2.10)

% %Y

(2.2.11) (2.2.12) (2.2.13) (2.2.14)

o
*

[Reqion 8] comprises a bridging element between Region o described above and Region ¥
described below.

The alkyl bridging element of Regien 8 cOmMprises a moiety of partial Formuia (3.0.0):

R41

10 (3.0.0)
where the symbol * * " represents the point of attachment of the alkyl bridging element
molety of partial Formula (3.0.0) to Regen o Of the modulator compound of Formula (1); and the
symbol “—* represents the point of attachment of the alky! bridging element moiety of partial
Formula (3.0.0) to Regen ¥ Of the modulator compound of Formula (I). Substituents R*® and
15 R*' are both independently selected from the group consisting of hydrogen; (C4-C.) alkyl
including dimethyl; hydroxy, and (C4-C) alkoxy; provided that only one of R*’ and R*' may be
(C4-Cs) alkoxy or hydroxy, the other one of R* or R*! being selected from hydrogen and

(C4-C,) alkyl including dimethyl.

Accordingly, R® and RY may be hydrogen; methy!; ethyl; dimethyi, i.e., two methyl
20  groups joined to the single carbon atom to which R* or R*' is attached; hydroxy; methoxy;
ethoxy; or propoxy.



Oft4 RL_ NHNANNI1Y _O~t('l n VIl Conpounds of general fornula XVl
may be prepared by reductive al I rylation of the protected am RéMag20QBnher e
P2 is preferably benzyl), wth the al dehyde of general formula I X 5 (where
Pl is prefevabbysdder), according to the nmethods previously dagemigiepiors
Renoval of the nitrogen protecting group, P1l, using conditions previously
descri bed, provides the am ne of general _ gtrml a XvVill. Conpounds of
formula Xt X may be prepared by coupling the amine of fomula XVII1 with an
acid chloride (R COCl), in the presence of a tertiary am ne) such as

Net hyl di i sopropyl am ne, in a suitable solvent, such as dichforonethane at

room tenperature. @, @??gﬁ@éenﬁﬁst M (faw(fﬂ&rbfﬂﬁ@hﬁﬂtﬂnﬂﬁlnél eRHRnt b il P6

conmpound of fornuta usi n i rOVI e acld o
formula XX. TR Q?éflCI“QeF'@rfB'{Pé'fngéﬁ°'°c“ﬁ%°ftPéﬁ'F °"B‘ﬁ%‘°h‘g orrﬁf?h e 2@9 E\/E’H‘S'M?rder
catal ytic hydroggnation conditi usin cat al yst, such pal | adi u
charcoal, in ang'i? COhO|I 8gbl ve "F r ef gog%‘l y et g’?ﬁ)l at(ﬁF ydr0g
pressure of ab enpe andTe. « f for XXII
may be prepared f |_pm c'orrpounds of Cf.,or mul adﬁ(l usi ng conven =}

t echni ques. For exadnpl e, treatrrent bf the ni‘trite of forrruCel X5(I W|tha

5-fol d excess of tby?roxyé%r%dl ’ ?r chl 0{ odﬁr Sggfogﬁ] pres of a ([}5?)' d

excess of pase, @ cal | ar bona rreth

sui t abl 3 so:c ernt sllxvlcthearﬁos%%e% &ﬁﬁ&am?@]gs oﬁﬁ\efrﬁwmdt&r%ﬁ{pahhtfseof ﬁ@grweﬁw de
conpounds of formu oun e

coupl i ng t he Q&Y °‘|>h<§ anrﬁn %"%FH 3%{)&%6&?" tf"gg'g%glf fr@f ‘%?‘af ?R’-’ﬁ'faa
XXI'l, using c@r@rig most@lstxtam athylsoerd Id prefamed emhodimiegises sinlel methyd dhydyoxy.nersi t u
cycl Ocondensa&\w&q%‘ubiﬁgw& ma?rb@%#és%me ragnnefsmetaukyFeﬁagﬁegaémh&ts slh &ChbsdB be

activated using a
3- ( 3dt net AV am%F?mea@P?ltmmé%@ 1;9 ¥bodi i m de, optionally in the presence
of Ndi met hyl aminopyri di ne. These reactions y be perforpged in a Sol vent

Such aS di chl or onet hane, opuM y in7t presenc tertiary am ne,
such as N-net hyfnorpholine or N-ethyldiisoyyopyfam ASC adH, about room
tenperature. Altenativety) {1@ y aci d ma “acti vat ed’ usi ng a fl uorw&% ng
agent, such as NN, N, Nbisz ?ramathy ne) f | uor of or mant di ni um -0.10)

hexaf f uor ophosphat e (J A. C. S. 1995; 1l 7(19) 5401) 6 May 2003 WO
00/3912:i PCT/ | BOARakAYB comprtses 5 remiss qehcte%é'omr B @reup esmsigtingaefca maiely ofs
N-et hyl di | sopspRYFGHuR]4bM):a suitable solvent such as dichl oronethane at
roomtenperature. Cycl ocondensatl on of ,the resultant intermediate may
subsequent|ly be a~: hi eved by heating iR ppropriate sol vent such as

di oxane or toluene at el evated tenperat ;\(e.g. 130C) for between 4
andl5 hours. Altemative; ~~, a conpouse—of foynula VII may be fornmed in a
"one-pot procedure”, by preparing the arfn ime of formula XXII fromthe
nitrite og formula XXI, then coupling arf cyclising the resultant

i nt er medi &% e vvith the acid of forrrula XX accordi ng to the rrethods d@;so:(;)i bed
above. P\ N Jn OF % r} ~ll\l~ n

VI 20 25 n |swr?ettfdepe‘ﬁae$t¥f" '6°"8?e"ﬁ" ﬁﬁ@ﬁ&ﬁaweﬁﬁ? AoR ?W°?P&V'?)@°We‘ﬂar ed
by coupl i ng tpastiapFarneaiat(4.d. oammamacaml “of lsfa)symbblaeptxséwmmmeeoﬁt ofsattachment to
protecting group,, pfef I r rrrula
XX, foii owe'g"’ - ﬁ&"?é%’?‘ ?t\é%t"q%‘ 'Hbg rﬁg‘gtﬁ% %%mlmn%%?ﬁ@ (g%(él'ﬂ?m am ne
coupling Aay @ealanlhber\ﬂséauwteg:vCMG moigtiesse Bwiodis| y descri bed in synt heS| s

V. Cyclisation of_the resultant O acyl am doxi rre intermedi ate, of fornmula

XXVl to afford theledwsaemelicaoignnetpatial FormuldhP-Be achi eved by heating in an
appropriate sol vent such as di oxane or to@ at el evated tenperature

(110C) for about 18 hours.
R46
(4.0.1)
constituting a part of partial Formula (4.0.0) represents a monocyclic heterocyclic group
25 containing a total of from 4- to 7-members of which one said member is nitrogen, wherein said

heterocyclic group is a member independently selected from the group consisting essentially
of azetidinyl, pyrrolidinyl, piperidinyl; and azepmyl, which may also be referred to as



6 May 2003 WD 00/3912S -50 PCT/1B99/01913 Alternatively, in a varia&sion of
this "one-pot" procedure, the O acytam doxi me may be isol at e@,M%bh %en
cyclised using the nethods descri bed above. ~nthesis VI P. | P. HO"Ra NI Jn
N ~n ~~N ~ WONBGHM28H2 5 ' XXVII XXVI11 PN J PAN ,n On ----~ dé1aBbo/orors-R "
~ ~~--Ra NH2 NO VI n =.independently 0 or 1 The conpound of fornmula XXVIII
may be prepared fromthe protected nitritg.of formuta XXVII (where P is
typically Boc), using standard net hodol ogy. Typically, the nitrite is 10
treated with an excess of hydroxytam ne hydrochloride in the presence of an
excess of suitable base, such as sodi um bi carbonate) in an appropriate

sol vent, (fOﬁorﬁ%gﬁy&awﬁ%ﬁm%m@r}gba&ti)egtofrpsﬁabn%éﬁmgmze.b@s Whigh biSne J0UL S

hours. The conp 5 of fornula VI y prepar.e y. caupl i ng the

ami doxi me of thedrthereds Reiydad thefellawing grayips denresepies iy paitial Fel %Sgépi%ﬁhmfght he
resul tant inieosedi ate, according to the nethods described in synthesis V.
I5P~-N) P JHN ,n----~ n ----- ~NnH~~QAlkyn CALk N N\NHZ 0 0 ~ocl x

~.n
XXX XXXI 6 May 2003 WO 00/ 39125 PCT/ 1 B99/ 01 -51 P< n NH O
Ral k. ~~R4 ~ ~ ~~Ra N~N VI Ik = - al kyl ¢ praferaply, C1-C2. N =
I ndependently, 0 or 1 5 15 Prep I on of M he/conmpdynds” of fornula XXX

e

{
fromthe amne XXIX, whére P is a“suitable m%tecting’ roup (preferably
BOC), may_be achieved fo

r anpl e, reaction with ditert butyl

Bi car bonate in the pr eseﬁﬁ:@ﬁof a bé‘g 3such as“‘eg\(%eous sodi um hydr o8 in a
sui t abl e sol vent Shecdbore-defined moeties oftpattiabFuroiuiaf(4.00) areToptionajlyl maad-stdostitiited
formul a XXX /1Y wREroReRUELh: bf B héifioi di@gdiittcin K rot bRty
standard mat}Flo ol ogr;/a. For exanp{ge _%‘ﬁe aleﬁlﬁﬁueég?pce? %b? fom ul c;&%’o ms%mgbe
treated wit heSRRiZDS Ay frokypiRn imneuding dimesivh o fen-Focwialintnt (G flplkegy, (Cr-
met hanol , at CHlikoxy(EtiG2yalitye FDEL aCOR? vitferd RE isvasctefined fUrther absvieponesl -Of; fon: nul a
VI may be, prepakedsby . NS@bd Q1 4.t_'schycg i d =HP Rl ‘W" i th
an excesgO of ﬁﬁé)ﬁge‘ﬁféwg'f'k% O. P, thn'é Eﬁz%m?éopg’gﬁt %u P aSFW"
et hanol , at Wesre k= (38R aAr6Irae  5ch dpdRpEndadtiy Gglested from hydrogen; (C,.Co)alkyl;

(C, .C2)alkoxycarbonyl; (C, .Cz)alkylcarbonyt; (C .C,)alkylcarbonyloxy; and

(C,.Ca)alkoxy(C+ .Cp)alkyl. It will be understood that in the moieties of partial Formula (4.0.0),

the substituent R* is attached to a single carbon atom of the above-above-described

15  heterocyclic group. It will be further understood that where R* is defined as (Cq)alkyl, the
methyl substituent may occur twice on a single carbon atom of the heterocyclic group, i.6., be
a dimethyl substituent.

The substituent group R* is absent or is a member independently selected from the

group consisting essentially of hydrogen; (C,.C,)alkyl substituted by O or 1 substituent

20 independently selected from (C, .C,)alkoxy and -CO,R* where R* is as defined further above:

and »O. It will be appreciated that in the case where substituent R* is selected to be other

than absent, that it will result in said nitrogen atom and said moiety of partial Formula (4.0.0)

being in quaternary form. However, generally the quaternary forms of the compounds of the

present invention are less preferred than their non-quaternary counterparts, aithough the

25 skilled artisan can readily foresee that some particular embodiment may have more
advantageous propertigs in its quaternary form than in its non-quaternary form.

Although it 1s preferred that the moieties of partial Formula (4.0.0) remain
unsubstituted, ie., that R* be absent, some examples of substituted moieties which are
included within the scope of preferred embodiments of the present invention are those

30 depicted in partial Formulas (4.0.6) through (4.0.13), inclusive:



NH RA~N~~H NH2 ~Y ~~ ~ Oz RN ~Y 0 XXXII XXXI'I! Pz.NWO"  ~\ ~~"-R4 /N-n
"N R4 Pz 20 XXXIV 6 May 2003 WD 00/39125 -52 r~R4 ~N~ ' N p26Mgay 2003
PC T/1B99/ 01913 Conpounds of general fornmula XXXII1 may be prepared by

coupl i ng t heydygtoprey! am ne of fornmu'a XXI1 with an acid (Z = l%'p”'ﬁg’”g‘ﬁ
derivative (e.g. Z =C) of formula 5 XXXIl (Y is a carboxylic aci er

;

functional group, e.g. CQZEt, CN) using cgpventional am de bond form ng
t echni ques, as described above. Attemati v&ly an aryl chloride of fornula

XXXI'

may be reacted with the hydroxyl am ne of fornula ~Cl

of a tertiary amne, such as triethylamne or N ethyldiisopropyl am ne
sui t abl e sol vent such as di chl oronet hane at from about H%A%C 10 about

tenperature. Cycl ocondensation of t gncOnMpou for
according to the nethods H@scri bed In 3ynt hesi , may,
of formula XXXIV. In a fu r vargawN on, t o oun
be formed in a "one-pot' Nl cedur &, coupl Hﬁg he h

formula XXII with the agid derivapive of fo

| am ne of

the resultant internedirtate, according to the nethods<«described above.

Compounds of fornul a y be ared b action of the conpo of
formula XXXN, with anxmé/f)'gfi ng a{gézf of fo%ﬁqjﬁa XXXV (whgpe P is g‘pdj&)
protecting group preferabl 8enzy| an is a | eaving group)\_such as h
and preferably chl or0). LPeacrio be pertorted in a 8sui t\abl e
sohrent such as* - ol*rat he *prégencd dT An excess OF 20

base,

d

i ved

in the presence

n a
room

e the conpound
ormul a XXXI'V may

yiula 15 , and cycli sing

al o,

such as sodiu dride, addittonally int resence o cat al yst,

such as tetra-nbutyl anmoni um brom de, at el ew@peng enper atiCe (e.g. 60C).
Compounds of fornula XXXVI1 may be prepared by functional group
transformations) fe0n0conpouriél8.1tf fornmul a(KBARN , usi ng standar d(4.0.13)
nmet hodol ogy. For exanple, the nethylamde (Y = CONHWe) may be prepared
fromthe Qorresponding ethyl ester of fornmula 25 XXXVI, by treatnent with

nethylanine in a m;xng?borwmsm dgatﬁm%a@fmea&npdund@of%am&épyﬁ@sﬁl at

el evat ed tenperature
-53 O H n - Offtaghed\ize

. y, 2003 WO 00/ 39125 P

e. q. 100Cs) . 6 Ma | B99/ 019
oly 0 KypogEHesriped 209Yg |

_ ~5 1) R4 Cecomprise$ iWslbsubtiassEShiHiltatituted)-tédodyalyt maikties.

The first subclass of such heterocyclyl moieties is selected from those of partial
10  Formula (5.3.0): '

TSOa
AR
)
N

(5.3.0)

where the symbol. “ * " indicates the point of attachment of partial Formula (5.3.0) to

Regon 7@ Qis N, O or S; and R9°, and R9°.,, , are independently selected from the group

15 consisting of hydrogen, -(C,.Cj)alkylcarbonyl; -(C,;.Cs)alkyl; -(CH.)n(Cs .Cr)cycloalkyl;

~(C; .Ca)alkenyl; -(CH,).(phenyl); and -(CH,),.(HET,), where n is an integer selected from 0, 1,

and 2. Further, j has the same meaning as above, but is selected independently. It is more

preferred that j is O, in which case the R, substituent is absent. However, preferred
embodiments of the present invention also include those wherein jis 1 and R%, is methyl.

20 The heterocyclyl group HET, may be selected from the group consisting of thienyl;
oxazolyl; isoxazolyl; thiazoly!; isothiazolyl, pyrazolyl; oxadiazolyl; thiadiazolyl; triazolyl; pyridyl;
pyrazinyl; pyridaziny!; pyrimidinyl; parathiazinyl; morpholinyl.

The above-mentioned alkyl, alkenyl, cycloalkyl, phenyl, and heterocyclyl groups are
optionally substituted with up to 3 substituents R independently selected from the group

13
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5 Preparation of the conpound of fornula XXXI X fromthe protg ed (?(g%
acid of formula XXXVI11 (where P is a suitable protecting gr E’% % erably
Boc), may be achieved for exanple, by reaction with ethyl chloroformate, in
the pr esenCﬁ, 33 dertiary amne, such as triethylamne, in §c&pbdPlogs

sol vent suc I chl oronet hane, followed by addition of aqueous anmoni a,

at roomterrperature The conpounds of fornula XXXX) may be prepared by 10
al kyl ati on of the compounds of fornul-@28XXXl X) using an excess of suitable
al kyl ati ng agent, such as triethyl oxoni um hexafi uorophosphate, in a sol vent
such as di chl oronet hane at room tenperature. Conpounds of forrmula VI may be
prepared by reaction of the corrpounds of fornmula XXXX with an acyl ating
agent, tygneistngyofafi &t yC(RNOR | dexo; RABOCEN; CFO) ok &ite@):(Sh-Calatker t i ar y

am ne, suglNRSH: I-ﬂhﬂw‘armm?crsoaaﬁ NANRLO PRS- Nre*ts( engH aa-éghneﬁe at

15 t t React | t
|t e medi Gt SRS AREENE a5 ytmasthesraRefiiey Yo B sddiuesinng 18
hours at indmﬁmcteettx)eelacteqr dromay pad @l deé tPrinlkouypsthanyd (5 -Gpaiityicheoongl;. a0 O H H
! z%lcarbb‘n NWieie R¥ @dd RM are @ad?/ a ﬂt@mBér'\hde}@nd%ﬁ}l‘ seie'&ted fr@m'vay 2003
WO 001 39

9/01913 N NRI~OR Alk n ~N~. (~ |~ VI
Corrpoundirg%? 'f’%??ﬂﬂsg" rp9 %?/‘Jgé gﬁ)@fﬂr ed by t he reductr ve aI kyl ation of

the protected r ?;Q(é t nryl),
with a prot ectﬁ% EQ%XJEYQ @Mggﬁ'ﬂm{i@mg” l;2 bétef&f %m%?
accor di nd588; theY Rc? Rs@emeaies MeRecyalisareup %ﬂ@%\ﬁd\%?’ F‘E’r?cﬁfél WQ Her

ni trogen qaamprewxamyr gsoxagolyh Sthiagplyst /g thiszolylneiaruil oty tettaedlylasxagiagdynot ysi s
usi ngﬂ;rlaf Q\Jtﬁﬁg@lt' c acid in dichloromethane, according to the methods
previ ously escribed, may provide the conmpound of formula XXXXIII.

Conpounds of  fiE@benBORhehtSTM.AREF PHhBIBS(ER5k it n B8 opi 11 te conpound of 10
formula XXI, by initial protonolysis using hydrochloric acid, in a suitable
sol vent such as di POhyI et her) and treat rrent of the resultant i nternedi gte

wi th an al coh ferah] noI rp terrp ; at Atte i veH}'
the imdate rrrula re aredf corresp_r‘r)?a brorm
conpound) “by\t r eaf mert or xarrpl th an exc

3-tetranet hyI ani di ne 159and acet one Nyanohydrin |N1 a sol vent SLN:F as
acetonitri IRe° at room tenperature. Conpounds of formula VI, may be prepared
by couplrng razine g rmul a wWth t m dat e f formul a
XXXXN, in a sur gﬁ?e sol ver‘%ssegch as m%})ronet hanegggrsl)met hanot™) 38 nd
cyclising the i t r Qpg.L at e

ort hoester, tf%rg%gjp '@ %‘rr@gﬁﬁg?h%a%gt@%@? r| e@ethg o@r%grrégtﬁe’% at

refl ube t@ﬁﬁéﬁtaﬂ‘tﬁné‘)“ mmsmermetttreeaeﬁnma Ra.«cérmg@mai@n@ﬁ Wﬁfbpmlii'afowu'ﬁay be
prepar ed (§.8.0)1eé Feprezemtadbysktiad Forhilae s, atméﬂ(samﬁ one-pot" procedure, by
deprotection of the nitrogen group, P2, coupling the product with the
imdate of formula XXXXN, and then cyclising the internediate, Caccordr ng to
t he methods descri bed above. Conpounds of formula VI n&~a¥FSqrbe prepared
according to one of the plethora of 25 net hods curdjggmstly @ abl e. For
exanpl e, the method of Lin el~ AIF(J. Og. 44; 23; 19%9; 4160),
provides 1,2, 4-triafgl es fro coppounds of u\w a XXXI X byJreaction with
N, Ndi nmet hy| for de d| g | aﬂg}‘{ € appropri atg MWydrazi ne.

Al ternatively, M rgat ment SLNt heXgcoppounds Qfy f ornmul a XNV th Lawesson's
reagent, followed by reaction of The Fes@ ti ng thioam de'intermediate with
an appropriate hydrazide according to the method of Bull et al. 30 (V110
9732873) may alsH1Hrovi de copdWBids of for mu(SL.N . 6 May 2003.3W8) 001 39125
-55 PCT/1B99/01913 In a further variati Q.[IC ni trogen protected

4- pi peri di nam nes (e.g. 1-benzyl-4piperi di} hpam ne), may be tr,\e;’goegvath
N, N- di et hyl f ormam de azine (J.ACS. 1 ; w17; 5951 ) provrde
conpounds of formula VI. The reaction may ertor med sui tabl e

sol vent, such as toluene Ntbe presence of ar acid cat t, such as

p-t ol uenesulﬁhonl c aci d "52 for .~.{gout 24 hours.

a;, roomtenper at
X N~
/ =

O™ °NH,




PREPARATI ON 1 hl ~~yl 3-ami no-3- enyj Rrooanoate hydrochloride NHZ HQ *''' ~O
10 3- Phenyl - ~-al anine (13.0g, 78.8mml) was dissol ved i n net h&aNgyi2803
hydrochl oric acid (200nl, 2.25M. The reaction was heated under reflux for
18 hours, "t {igygojdeprsco0l ed m xture was concentrated under redup(‘g}le}m%/g%t)8
to afford the title compound as a yellow oil, 16.9g9. 'H NWVR (400MHz, 0D)
8 [ppm 3.00-3.19 (2H, m, 3.72 (3H s), 474(1H t), 15 7.48 (5H) s)
JAREPARATI g~ 2 Methyl 3-(~,~yclobu Ir car%ony) am no] -3 ~henyly a~ noate NH
~0O~ 20 Cycl obut anecar bonyl chloride (6.91 m, 86.7mmvl) was added dropw se
to a solution of the title conpound of preparation 1 (16.9qg, 78. 8rrrm|) and
triethylam ne (24. 73. 4nmol d 2 bRy, di chl oro e (200mL) at OC
reaction m xture vvzza(s stg rred for(gg'ga)hours at r}%g%ﬂ]enperature after

time the m xture was washed with ter then brine, dried (MySQ ), I red
pressure to afford t t|tIe2 E

and the sol vent renoved under re
conpound as a yellow oil, 20 89. NVR (44)@M—|z:)-r CDCl 3).

(2H, n) 2.10- 2. gH, 1, 0(2 (1
5.42 (1 H, rr)_,_< 0(11—.L.<d),17257 7( 5, rrfz 26 )30
PREPARATI ON 3 t®xo 1- wrN ~l 2, |cIfI {—l:slnec 6 May 2003 VO

00/ 39125 -56 NH v ~H PCT/ | B99/ 01913 Di i sobutyi al um nium hydride (42.1 m of
a 1.0Msolution in | oronet hangg o47. 1 Mol ) svéss added dropw se {933
sol ution of thetlt eic)orrpound of pre%aratlon& (5 19. 1nmol ) |tr(1 )

?I chl or ?m%t h?ne ( h@nﬁ@&aonatsubofé’se .of Eﬂﬁetnéslea?g%c?z mmw@wg rtﬁéyi He;%fécﬁa froMi S 5
enperature for an ho ano ~ pre-cooled to - was
added. The m%ﬁ?&ﬂﬁgﬁm&égqogeroomtenpa ature and washed with 2M
hydrochl oric acid, water, brine, dried (NgSO@o filtered and the sol vent
evapor at ed under reduced pressure to afford dititle conpound as a yell ow
oil, 3.3g. "H NWR (400MHz, CDCI3) : 8 1.81-2.35 (6H, m, 2.90-3.10
(3H m, 5.50 (1H, 10 m, 600(1H—bNd) . §”339(5H m, 9.75 (1 H
mM LRVS : mz 232 (M) PREPARATION 4 L/(3S) -3 anino-3-pj 1, Opyj | , Za
anoate H2ZN O~ O/ 15 A solution of tert-Dutyl
(3S) - 3- ani no- 3- phenyl propanoat e (5.04g, 22.9mmol) in 2.25M net hanol {3-0)
hydrochl ori ¢ acid 00 9ovvas n ) f ture
was cooled to roon“{h% n%ﬂé a"d (’j‘I{iala'g'lgftrHe %vﬁ {ngérls' ?Jsrgrn%d 28 eU?Ht ar"beg]ﬁg
sol ution 1o fndesengdartivt he phases separ ated. The aqueous Iayer was extracted
wi t h di chl or onet hane %@g( the 20 c mhi ned org P fi"rTJd bl ons re washed
with brine, dried PREZEICFYCe gloramay aﬂd’sé’mfr?é LYYMUEREP exeentba '(}h?)?ré%ﬁre
to afford thetotiis e ppinbpfattachndzn® 74ccotdidgMRNNAIBH (G-45) tBD@B(5.4.8) Besiibpn] 1. 70
(2H, s), 2.66 (2H, d), 3.68 (3H) s), 4.43 (1H, t), 7.25-7.40 (5H, m LRVE:
mz 180.3 (MH). aﬁ) 6 My 2%8 WO 001 39125
a &

)\ N INQN
<N ~N . ;-N '—Ny)\
N | "— N\ "—N‘ = 20
>¢N NARQO N’ R R® R™,
80 b a b
R b
(5.4.5) (5.4.6) (5.4.7) (5.4.8)
15 The following preferred embodiments of Reg0n 8 are represented by partial Formutas
(5.4.10) through (5.4.17):
H,C
H,L‘>\ >§|}1 H
—~ N : N - N /N§(C
o—N «—N
>¢N =N \=N
—N |
H,C \=N

(6.4.10) (5.4.11) (54.12) (5.4.13)



-57 O-O HN O~ O PCT/1B99/ 01913 The title conpound from prepar ation 4
(5.38g, 30mml-) and di-fert-butyl Bicarbonate (8.72g, 40nmol )6 Mgy 2003
tetrahyorofuran (50nl) and 2N sodi um hydroxi de sol ution (25nl) were stirred
at roomt enpgs ggsbiss or 2 hours. The reaction mxture was di I,q{.ﬁﬂ, %%d‘ﬂ
ethyl acetate) 5 the |ayers separated and the aqueous phase extrac W th
ethyl acetate (2x). The conbi ned organic aﬁl utions were washed with water,
brine, dried (MyS04), filtered and evapordtéd under reduced pressure to
afford the title conmpound as a white solid, 8.39g. 'H NWR (400 MHz, CDCl 3):
S [ppm 1.41 (9H, s), 2. 84 (2H, m, 3.61 (3H, s), 5.10 (1 H, bs), 5.41 (1

H, bs), 722736(5H 10 LRVS: mz 279.7 ( ) HNO~ O 15 (Obt ai ned
fromthe title conp d of prepar atlorf"iN and ¢ fFobut anecar bogﬁ“lﬁhl oride
as a brown soI|d|n8 <Ny|e |ng Iar hadedure to th ]
preparation 2. 'H R CDCI3 b [ppn’] 1. 86Hp 0 m

2.10-2.40 (5H, m) 2. 2308 2H, m C3, 2 ( s), 5.42 m, 6.42 (1H,

d), 7.22-7.38 (5H, m 20 PREPARATI ON 7 terf-
| ~(1S1- 3- oxo- | - ohenyl ~, Qy] carbamate O'N H ~O D| i sobut yl al um ni um
hydride (1 Min dichl ororret hane, 60nt, 60rrrm|2 Wﬁq cooled to 78C and added
dropwi se to a sol uti ofP-d#4t he t|tle(§:6rﬁ1'b‘ound ¥ )preparatlon 5 (8. %9@ 25
30mmol ) in dichioronethane (150m) at -78C. The reaction was stirred for 90
m nut es) then 6 May 2003 WD 001 39125 -58 PCT/1B99/ A 913 net hanol

(pre-cooled to '72% &oure s%‘ﬁxe%@ﬂtm%ﬂﬁ’on%ﬂwﬁﬂmnﬂéf@%gféfﬁev‘?{tgpstO

roomtenperature |nto drochl orii c acj

wer e separfat & 041§ C'i'm“%{(ﬁ?@fﬁ%espl"fé?ea' yithinsthe SgoRg of ?hm%hs’fﬁ?F'?}r iByeatianipaitiize, )
The conbi ned thysgasvimpolimdseinsthedoren dif preaimaddytiBlly acdeptabler saits -derived~from wapeusat ed

o, TS it U s i
5.06 (1 H bdye eap@es:qmmhawutmlyzawe lg salf’ aﬁ)use@ gnsin i iptengled Lm@an an

g) 2:2))5%(3 ( |VOH'b):t|henv7eQn rEB?&RA&?MsﬁH‘d Bcdthdund ;f Formula (1) utifized in the form of a salt thereof, o
title con%our?a %ﬁ'a%%ﬁ%g%ld c?ﬁqé% §°%§e’§8 %gb g‘&f\)é' 'Jr‘:& %&tw%g@%ﬁa F@a%ai"g‘%% | ar
procedur e t o pripgtties as perepriehioithefreg, fornbof spid qEEve (ryedignt or @TIPsgviousip disgipsed
1.81-2.35 (6Hatfam. 2. 90-3.10 (3H, m), 5.53 (1H, m) 5.98 (1 H, br d),

7.23-7.39 (5H mM, 9.78 (1 H m
A pharmaceutically acceptable salt form of said active ingredient may also initially

confer a desirable pharmacokinetic property on said active ingredient which it did not
15  previously possess, and may even positively affect the pharmacodynamics of said active
ingredient with respect to its therapeutic activity in the body.

The pharmacokinetic properties of said active ingredient which may be favorably
affected include, e.g., the manner in which said active ingredient is transported across cell
membranes, which in turn may directly and positively affect the absorption, distribution,

20 Dbiotransformation or excretion of said active ingredient. While the route of administration of
the pharmaceutical composition is important and various anatomical, physiological and
pathological factors can critically affect bioavailability, the solubility of said active ingredient is
usually dependent upon the character of the particular salt form thereof which it utilized.
Further, an agqueous solution may provide the most rapid absorption of an active ingredient

25 into the body of a patient being treated, while lipid solutions and suspensions, as well as solid
dosage forms, may result in less rapid absorption. Oral ingestion of said active ingredient is
the most preferred route of administration for reasons of safety, convenience, and economy,
but absorption of such an oral dosage form can be adversely affected by physical
characteristics such as polarity, emesis caused by irritation of the gastrointestinal mucosa,

30 destruction by digestive enzymes and low pH, irregular absorption or propulsion in the
presence of food or other drugs, and metabolism by enzymes of the mucosa, the intestinal
flora, or the liver. Formulation of said active ingredient into different pharmmaceutically



Q20 To a solution of 3-fluorobenzal dehyde (10.0g, 80mmol) in

t et rahydrof uran {350ml) was added terf 6 May 2003

butyl - 2- (tri phenyl phosphoranyl i dene)acetate (27.6g, 73mml) in 1 g portions
over 30 m nuveso/3deon the final addition, the mxture was heap@el1a3%s613
refiux for 10 m nutes. The sol vent was rermved under reduced pressure and
the solid residue was triturated with 25 entane (x2). The pentane extracts
wer e conbi ned and evapor ated under reduced! Ppressure. The residue was
purified by filtration though a plug of silica gel using diethyl

et her: hexane (1:2) as eluant to afford the title conpound as a col ourl ess

oil, 16.2 3 5 H 1H

0)) " 7. 00- 7. 08D FF) o oy 55 phacive 1 ovpBHing o ety phor ok ieishotey

(1H, m, 7. 48ecne65roplgmmen@yn@@d witg amyptlzmd@m@bmsemgS PCT/ | B99/ 01913 59

O F To a solution of 6 benzu)él -1- heng et hapam ne ?} 1 109mol )

inb5 tetrahydrofurvgl?{"é" WO RiEg™Ipeutisaly 'aaa'é*d"ﬂ“%uf’%af? i"ﬂ'%i’é%ﬂ?ﬁlat%f a

]EL 6M1; ol uti orac;aemidmdte. asﬂﬂ&%éﬂzogem?sulﬁm Exesx:te: tzmjl‘fatbl mtyrata,scétﬁm rred

or m gut e tdnafen idnbtel chhdte CO

Sr s Mg arget g

anmoni um ghl BaemBelfsd heptandatd #@ﬂaﬁﬁﬂa&te atfigbugdte, rhy?'dcﬁldmdé oio;aLdbﬁmpmer , diydroRdidd, e

m xture 1 t e e I ne

| ayers wer e S%E{ E}Eeég%nmefl | Ter e 4a\ndh(tgt\gi{ae o;(lg%t tg%zndler "r%%ggted'qa'?‘{egag%

The residue mﬁi"dP%@T%dz‘F?P"GP@PﬁWmﬁ%eﬁ'%ﬁﬁevwa@'ﬁ@d oxplete. 10leqtss P‘c’ﬂ‘l@tﬁm d

(x2) theﬁOVVabSdEtmatér | sl S@phenyipropieriats]  pRstpROMAROT pibitk, UPRISEte! SstosiSithte,

(F:)F\rezfr;[ g gra pﬁamﬁt‘g %ﬁlul'ngp\ﬂo%}ha% gt%%rktgusg.lr PIHt% ?Iﬂ:g?%gl%%l fég{]aﬁ%, Itl'uocyan:-.tte

et her : hexane thignalae t@&yla& g@”'ldécaaf’m@rd the tIfI e 15 conpound as a

colourless oil, 23.0g. HNI\/R 400 WMHz, CDCl 3 1.19-1.32 (3H, m,

1.23 (9H, s), 2 4§a§e gaéts pongldgg)f khgmresgy m g{y Bcl ggt e n,%hmlted to

4.35-4.42 ( lah-lmor'@:m sﬁlltﬁgﬂkﬁu B\Eta( daltsisuch) 3s sodilid-and @5taé§u1m;l—blka1l)1e edrtiietal sbits ( 2H,

3 ari no. 15 2pilfes spilty o mE AR Sl it HMEhR/ 0285 cuch e diicenepjapine

conpound of ﬁYeé'H&‘F‘&tl ‘ﬁ‘eaﬂ acamine. 33??%4"?"”"!9%%%52@? dFomathaming, 3pd 531

mmol ) and zo%usai.qihadmmhy@lsmm d;Earglmnéalyém?en etcl 2C&pounts ef thegireséntiindértion

{11 tored t nr Hag pfise Yosk diERcomli trourk ey B2 BBl bl M6F Lol as

pressure. Thg:,r%alm@aigdgg &g, oAty isePmRey an)G%'ﬂ Yty oeflandes promides and

ECg /1 Bg?bﬁ)wibaudeﬁ&?oim&:.mm edufaw)d@g rdmidtnyx diettiyt ihnbodiémyl rbmmtbba(m-cg) allayl g
rochloric t Led: 8duce

p)r/essure and gﬁgg’e ‘%’I?' dO%eéfl}Qd’ o TS a%l%g{e%ryy\%ﬁor{% ?él'ﬁ'g? Cpgg' aF FB

the title coawb(@w@oaajkyhh % 6.9s ezl chiprideand phenethyl miqqosuwlmw)me 8

[ ppi 3. 00- 3prkBarbidn)of Bdth water-doliibid kndSail-solibld GorfipoBidd &f thd présent invehtids- 7- 23 ( 1H,
m, 7.24-7.34 (2H, m), 7.44-7.53 (1H, m LRVS: mz 198.2 (I~H ) PREPARATI ON

12 methvl ~, S -~~ An'bndptm'embweae@tedmharammw ?.al(sahdsbmmoblaiélpne;drde&memuam [

10 To a sp e

16. 3mmol ?51 %Sd&qm%righ%éaa%et (’@ d@ g gbd ggﬁda @Ed@%ﬂe er?"l‘\"&@acar

(4.26g, 109. 5H¥P6°r°}‘°a JWARBaR¥iss &sHIMRENY RBYSIAR ('z'em')“"eTh@'"ﬁ%ext eleétewas
stirred. forpﬂcﬁpﬂmures gibalate O sodigmp phasbhate. steamtei Klilfales va@Dssliclbtee datrate

wat er and ex{hg ﬁ%ﬁés%"’%n% hlaﬁ-.mger (x3), the conbined organic 15

sol utions wer red and evapor at ed under reduced

pressure. The reS| due was purified by recrystallisation fromhexane to
afford the title Mylipesats §“5aa'\ﬁﬁ'i“{"@%§ 3ithig thesscppg of the present invention where a

30 compound of the present invention contains more than one group capable of forming such
pharmaceutically acceptable salts. Examples of typical multipie salt forms include, but are not
limited to bitartrate, diacetate, difumarate, dimeglumine, diphosphate, disodium, and
trihydrochloride.

The compounds of this invention can be administered alone but will generally be
35 administered in admixture with one or more suitable pharmaceutical excipients, diluents or



"H NVR (400 MHz, CHCh): b [ppnm 1.40 (9H, s), 2.76-2.89 (2H, 3.63 (3H
n, 5.01-5.13 (1 H n), 5.42-5.65 (1 H, bs)) 6.90-6.97 (1 H, &}/ﬁaye’! 03

(1 H m) 7.03-7.10 (1 H 20 m, 7.26-7.32 (1 H, n) PREPARATICNlS

~f ert - But oxweenbsnyd Z3- azeti di necarbo~ is acid O ' OH O'N ~' O geT/1B99/01913

D -ferf-butyl Bicarbonate (3.02g, 13.8mml) was added to a suspension of
3-azetidine carboxylic acid (1.00g) | O Omygd.) and potassium carbonate
(1.80g, 13.0mol) in water (18ml) and di oxane (18nl) at OC and allowed to
warmto roomtenperature. The reaction 6 May 2003 WD 00/ 39125 -61
PCT/ 1 B99/ 01913 was stirred for 15 hours and concentrated under reduced
pressure. Thecifs dswacmsmﬁitéb&ﬂdecb tthe Ahleddday rdute didgdrhinistratioh dndM stdnbiardC
acid solution ﬁnd % %evm th di chl oronmet hane (x3). The conbi ned organic
sol utions wer 8" water and brine, dried éNgSO-) filtered and
evapor at ed under ré@ué’@mmﬁr rthe Laomppendsf efothg foreuia i( | @8nclesmpeministered mralini are
rs’r;Jl '2 12 %09 s:»"_!:imdﬂal VR the? o WrEabletd, )capsl!%)s oJ@:IeEPﬂI%]rs Jeotiutloris 4, su§ﬁensn§n93&/h{eﬁ) H,
T acet | s SanRyRITAD (RIBHIS hRPErh bt SR IDRE o br R Pleb TR seREatP o

di ssolved. The reaghdOplRs mdl! dohfith eididl shmsr@we&séme Lau" RcRbd

then the acetic anhydride was renove reduce réssure
added and evafrsiugt etiataneiqium cathenaie. pﬁ"%%%’ﬁ? é’h°3Pﬁ§te rBdj %@em&?"ﬁg‘?gﬁl SH6Q asn
hot ethyl acettat:s (mefdrablyl o, @otatehorl tapiodacdtaramydalyinie deid anuadeaammmleamwéﬁd
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acid (1.00g, 7.74mml), di-tert-butyl Bicarbonate (3.85g, 17.6mvol) and
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trlturatedvm toa
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CDCI3): b [ ppn 1.,4i 9H: 2}4(%\,_%418&;91 rr'% 1..85-1 97
2.20-2.32 (2H, g f%rmﬁ‘ 0 bﬁé?’ﬁ ?deH%relgterally. r}zf example,
t et rahyrdro- Zquynqyﬁly.Omb'gpentoneally, mtrathecally, mtraventncularly, intrastemally, intracranially,
20 intramuscularly or subcutaneously, or they may be administered by infusion techniques. They
are best used in the form of a sterile agueous solution which may contain other substances,

for example, enough salts or glucose to make the solution isotonic with blood. The aqueous

solutions should be suitably buffered (preferably to a pH of from 3 to 9), if necessary. The

preparation of suitable parenteral formulations under sterile conditions is readily accomplished
25 by standard pharmaceutical techniques well known to those skilled in the art.

For oral and parenteral administration to human patients, the daily dosage level of the
compounds of the formula (1) will usually be from 1 microgram/kg to 25 mg/kg (in single or
divided doses).

Thus tablets or capsules of the compound of the formula (I) may contain from 0.05
30 mg to 1.0 g of active compound for administration singly or two or more at a time, as
appropriate. The physician in any event will determine the actual dosage which will be most
suitable for any individual patient and it will vary with the age, weight and response of the
particular patient. The above dosages are exemplary of the average case. There can, of
course, be individua! instances where higher or lower dosage ranges are merited and such

35 are within the scope of this invention.



Tetrahydr o- 4H pyran-4-one (5.00g, 50mml) was dissolved in tetrahydrofuran
(250 nl) and cooled in an ice-water bath. To this sol ution wa8May®ag3
n-butyl lithium (24m of a 2.5M solution in hexane, 60 nmol) and the
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al | owed $p gfidg C?‘Btnérﬁﬁv“uﬁ %HRSirnQﬁdﬁr @ut@%d pﬁatsbfvétﬂ/é fih a %aa{z?ankm?m ﬁi d&f@é‘t Was

removed under reduced pressure and rochl ori ¢ aci The
aqueous mi xtAfPEANEY: BRX PACbLYTIH e Hla@Pﬁwe'&FHﬂ?aS(”ﬂ{?'a@G‘ and the conbi ned

organi ¢ sol ut| ons. orl e (WS, 1] WkeLel A0 %RYARR: b Ysla 55

pressure to affor ur|
chr omat ogr agernulgiedss|s %laatgwntmsqnhgor@ﬁlm f(BP @ﬁ*ﬁf@wamemsnwuedam@nss@v@dn d

(90 10:1 ) a& xbmpiBl a kiktié w@th @né BEmbiet df ehe RIGWANY? chirrkFal BN, uanlaraﬁ@olaodnl Whitel. |

ppm 13 et V‘Qo%ggé 3. FfonBighe “%v“’ oA sorger, s o
20 1-(2. 2. zaw Whter oAkRTRRlVelY, they- qgné»e@rmula@eﬂasmwta»le iotiar: PricredDn, -sMSrERged or

dissolved in, for example, a mixture of one or more of the following: mineral oil, sorbitan
monostearate, a polyethylene glycol, liquid paraffin, polysorbate 60, cetyl esters wax, cetearyl
alcohot, 2-octyldodecanot, benyl alcohol and water.

35 The compounds of Formula (1) are described herein as possessing biological activity
such that they are able to modulate CCRS chemokine receptor activity and consequent or
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amount of the subject compound that will elicit the biological or medical response of a tissue,
25 system, animal or human that is being sought.

The term “patient” in this specification refers particularly to humans. However the
compounds, methods and pharmaceutical compositions of the present invention may be used
in the treatment of animals.

Further included within the scope of the present invention are metabolites or residues
30  of the compounds of Formula (I) which possess biological activity such that they are able to
modulate CCR5 chemokine receptor activity and consequent or associated pathogenic
processes subsequently mediated by the CCRS receptor and its ligands. Once synthesized,
the CCR5 chemokine receptor modulating activities and specificities of the compounds of
Formula () according to the present invention may be determined using in vitro and in vivo

35  assays which are described in detail further below.
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M, 4.15 (2H m L c'e\r/%rally rlIjtowever, th(a'\éﬁ'%)ct%é therapeutic dose of a compound of Formula (I)
20  which will be administered to a patient will be between about 10 ng (0.01 mg)/kg and about

60.0 mg/kg of body weight per day, preferably between about 100 ug (0.1 mg)/kg and about

10 mg/kg of body weight per day, more preferably between about 1.0 mg/kg and about 6.0

mg/kg of body weight per day, and most preferably between about 2.0 mg/kg and about 4.0

mg/kg of body weight per day of the active ingredient of Formula (I).

25 Included within the scope of the present invention are embodiments comprising
coadministration of, and compositions which contain, in addition to a compound of the present
invention as active ingredient, additional therapeutic agents and active ingredients. Such
multiple drug regimens, often referred to as combination therapy, may be used in the
treatment and prevention of any of the diseases or conditions mediated by or associated with

30 CCR5 chemokine receptor modulation, particularly infection by human immunodeficiency
virus, HIV. The use of such combinations of therapeutic agents is especially pertinent with
respect to the treatment and prevention of infection and multiplication within a patient in need
of treatment or one at risk of becoming such a patient, of the human immunodeficiency virus,
HIV, and related pathogenic retroviruses. The ability of such retroviral pathogens to evolve

35 within a relatively short period of time into strains resistant to any monotherapy which has
been administered to said patient is well known in the technical literature.
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pharmaceutical compositions are administered to a patient. Such methods relate to treating
or preventing a disease or condition by modulating CCR5 chemokine receptor activity and

25 consequent or associated pathogenic processes subsequently mediated by the CCR5
receptor and the active ligands with which it interacts or is bound. CCRS5 and the other
chemotactic cytokine, i.e., chemokine, receptors, play a key role in the control of a number of
processes which take place in the bodies of animals. Chemokine receptors, of which more
than forty different species divided into four families are presently known to exist, are proteins

30  having a number of structural features in common, which act through chemical signaling. In
the o family of chemokines, one amino acid (X) separates the first two cysteine residues,
while in the B-chemokines the first two cysteine residues are adjacent to each other (C-C).
Accordingly, these two families are identified as CXC and CC chemokines, respectively. The
chemokines bind specific cell-surface receptors belonging to the family of G-protein-coupled

35 seven-transmembrane-domain proteins called “chemokine receptors”, named in accordance
with the class of chemokines which they bind, followed by “R" and a number. Thus, “CCRS" is
a C-C chemokine receptor. See Horuk, Trends Pharm. Sci., 15,159-165 (1994) for further
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destruction of the immune system and degeneration of the central and peripheral nervous
system. Several HIV replication inhibitors are currently used as therapeutic or prophylactic
agents against AIDS, and numerous others are presently under investigation.

o

in addition to cell-surface CD4, it has recently been shown that for entry into target
20 cells, human immunodeficiency viruses require a chemokine receptor, CCR5 and CXCR-4
among others, as well as the virus's primary receptor CD4. The principal cofactor for entry
mediated by the envelope glycoproteins of primary macrophage-tropic strains of HIV-1 is
CCRS, which as already mentioned, is a receptor for the p-chemokines RANTES, MiP-1a and
MIP-1B. See Deng, et al., Nature, 381, 661-666 (1996) for a further description of CCR5

25 mediated HIV entry,

HIV attaches to the CD4 molecule on cells through a region of its envelope protein,

gp120, and gp120 is part of a multi-subunit complex, most likely a trimer of gp160, i.e., gp120

+ gp41. Itis believed that the CD4 binding site on the gp120 of HIV interacts with the CD4
molecule on the cell surface, triggering conformational changes across the trimer, which allow

30 it to bind to another cell-surface receptor, such as CCR5. This in tum enables gp41 to induce
fusion with the cell membrane, and entry of the viral core into the cell. In addition,
macrophage-tropic HIV and SIV envelope proteins have been shown to induce a signal
through CCR5 on CD4+ cells, which may enhance the replication of the virus. See
Weissman, ef al., Nature, 389, 981-985 (1997) for a description of this phenomenon. Further,

35 it has been shown that a complex of gp120 and soluble CD4 interacts specifically with CCR5
and inhibits the binding of the natural CCRS ligands, as described in Wu, et al., Nature, 384,

.
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PCT/ 1 B99/ 0191!’?& role of CCRS in the infectious cycle of HIV, the above observations suggest that CCRS is
dispensable in the adult organism.

Although most HIV-1 isolates studied to date utilize CCR5 or CXCR-4, at least nine

other chemokine receptors, or structurally related molecules, have also been described as

15  supporting HIV-1 env-mediated membrane fusion or viral entry in vitro. These include

CCR2b, CCR3, BOB/GPR15, Bonzo/STRL33/TYMSTR, GPR1, CCR8, US28, V28/CX3CR1,

LTB-4, and APJ. There is good evidence that CCR3 can be used efficiently by a significant

fraction of HIV-1 isolates in vitro, provided that this protein is over-expressed in transfected

cells. Nevertheless, consistent evidence indicates that anti-HIV drugs targeted to chemokine

20 receptors may not be compromised by this variability. indeed, the chemokines RANTES, MIP-

10, MIP-18, SDF-1 have been shown to suppress replication of primary HIV isolates. A

derivative of RANTES, (AOP)-RANTES, is a sub-nanomolar antagonist of CCR5 function in

monocytes. Monoclonal antibodies to CCRS have been reported to block infection of cells by

HIV in vitro. A small molecule antagonist of CXCR4, identified as AMD3100, has been

25 reported to inhibit infection of susceptible cultures by CXCR4 dependent primary and lab-

adapted HIV viruses while another small molecule called TAK 779 blocks entry of CCR5-tropic

strains (Baba, et al. PNAS, 96 (10), 5698-5703 (1999); In addition, the majority of primary

strains from early and late disease stages utilize CCR5 exclusively or in addition to other

chemokine receptors, indicating that CCRS dependent infection may play an essential role in

30 the initiation and maintenance of productive HIV infection in a host. Accordingly, an agent

which blocks CCRS in patients including mammals, and especially humans who possess

normal chemokine receptors, can reasonably be expected to prevent infection in healthy
individuals and slow or halt viral progression in infected patients.

Accordingly, the present invention is directed to the compounds of Formula (I) which
35 inhibit the entry of human immunodeficiency virus into target cells and are therefore of value in
the prevention and/or treatment of infection by HIV, as well as the prevention and/or treatment
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hyl) ~, ~, y1§ nesubgartreplicatind bt CCR5 an@ CXER-Otropic viruses, e.g., PM-1 and MOLT4-clone 8.
it is also noted that only those viral strains known to use CCRS are shown to be inhibited,
whereas replication of CXCR-4 tropic viruses is shown to be unaffected, indicating that
compounds of Formula (I) disclosed herein are able to prevent viral entry through selective
blockade of CCR5 dependent fusion. Furthermore, compounds of Formula (I) are shown to

20 inhibit entry of chimeric HIV reporter viruses pseudotyped with envelope from a CCR5
dependent strain (ADA). Finally, compounds of Formula (1) are shown to inhibit infection of
primary cells by HIV isolated from infected patient blood. Further confirmation of this anti-HIV

mechanism is provided by experiments outlined below.

The ability of the compounds of Formula (I) to modulate chemokine receptor activity is

25 demonstrated by methodology known in the art, such as the assay for CCR5 binding following
procedures disclosed in Combadiere et al., J. Leukoc. Biol. 60, 147-52 (1996); and/or
intracellular calcium mobilisation assays as described by the same authors, Cell lines
expressing the receptor of interest include those naturally expressing the receptor, such as
PM-1, or IL-2 stimulated peripheral blood lymphocytes (PBL), or a cell engineered to express

30 a recombinant receptor, such as CHO, 300.19, L1.2 or HEK-283. (n particular, the
compounds of Formula () disclosed herein are shown to have activity in preventing binding of

all known chemokine ligands to CCRS in the above-mentioned binding assays. In addition,

the compounds of Formula (1) disclosed herein are shown to prevent intracellular calcium
mobilization in response to endogenous agonists, which is consistent with their functioning as

35 CCRS antagonists. For the treatment of infection by HIV and the prevention and/or treatment
of the resulting acquired immune deficiency syndrome (AIDS), compounds of Formuta (l)
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~Cyanonmedy~~benzini xpraferdd embddiment of the present invention, a compound of Formula (1) may

be used in a method of inhibiting the binding of human immunodeficiency virus to a
chemokine receptor such as CCRS, which comprises contacting the target cell with a
therapeutically effective amount of a compound of Formula (1) which is effective to inhibit the
binding of the virus to the chemokine receptor. The subject treated by these preferred

25 methods of the present invention is a mammal, preferably 2a human, male or female, in whom
modulation of chemokine receptor activity is desired and contemplated to be efficacious. As
already pointed out, the term “modulation” as used herein is intended to encompass preferably

- antagonism, but also agonism, partial antagonism andfor partial agonism. Also, the
expression “therapeutically effective amount” as used herein is intended to mean the amount

30 of a compound of Formula () as disciosed herein that will elicit the biological or medical
response of a tissue, system, or animal, especially human that is being sought.

In another preferred embodiment of the present invention, a compound of Formula (1)
may be used to evaluate putative retrovirus, especially HIV, mutants considered to be
resistant to anti-HIV therapeutic agents, including the compounds of Formula (l) disclosed

35 herein. Mutant viruses may be isolated from in vitro cultures by methods known in the art, but
may also be isolated from in vivo animal infection models which have been disciosed in the
art More significantly, mutant viruses may be isolated from samples of patients undergoing
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known in the art. Furthermore, the compounds of Formula () are useful in establishing or

characterizing the binding sites of other ligands, including compounds other than those of

Formula (I) and viral envelope proteins, to chemokine receptors, e.g., by competitive inhibition.

The compounds of Formula (I) are also useful for the evaluation of putative specific

25 modulators of various chemokine receptors. As will be appreciated by the artisan, thorough

evaluation of specific agonists and antagonists of the above-described chemokine receptors

has been hampered by the lack of non-peptidyl, ie., metabolically resistant compounds with

high binding affinity for these receptors. Thus, the compounds of Formula () are useful as

products which may be commercially exploited for these and other beneficial purposes.

30 Included within the scope of the present invention are combinations of the compounds
of Formula (1) with one or more therapeutic agents useful in the prevention or treatment of
AlIDS. For example, the compounds of the present invention may be effectively administered,
whether at periods of pre-exposure and/or post-exposure to HIV, in combination with
therapeutically effective amounts of known AIDS antivirals, immunomodulators, anti-infectives,

35 or vaccines familiar to those skilled in the art. it will be understood that the scope of such
combinations which include the compounds of Formula (1) is not limited to the above-recited
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met hods to that described in preparation 56. 6 May 2003 WO 6302008 - 79
PCf/1B99/ 01913 PREPARARYf ELDDATATI ON90% H NVMR (300 MHz, CDCI 3): 8 [ppm
3.43 (2H, 571~ 47 (2H, s), 7.01 (2H n), 7.24 (2H n) 8.14 (1

H, s) FLRVS: W?ﬁ’é&ﬁé ( MH+) 48% H NVR (300 MHz, DMBOd6): 8 [ppnj"CzT.("%%mmH,
mM, 2.80 (2H, s), 3.55 (4H, n), 5.2 (2H, bs), 8.95Q(1H, s)91% H NMR
(400MHz, CDCI3): b [ppmJ 1.60 (1H F59~ ~s}423.46 (2H, s), 4.56 (2H, s),
6.80-7.18 (3H, mF ~LRVS: mz 187.2 (MH4)61% H NVR (400MHZ, CDCh): 8 [ppni
1.60 (1H 60~ ~s), 3.42 (2H, s), 4.46 (2H, s)) 6.80 (2H, n), 7.10-7.30F ~
F(1 H mLRVS: mlz 187.3 (MHO) 58% H NVR (400MHz, CDCI3): b [ppni 1.66 (1H F
F61~ ~s), 3. 5dst(utinciuples 4s well aryrgombinatian with gnpther pharmaceytically agtiverpgeng/mhichisz

187. 2 ( MHOB6 % kbR theS1eMrition SXYRR@MSeNt of HIVRAITAIDS. 1262~ ~(2H, s), 5.32 (2H,
s), 5.94 (2H, s), 6:71 (1H d), 6.75-6.85 (2H m, 8.85 (1 H s) ') LRV
mz 195.0 (VH68% HPNMRrddcHititmtiotsDF QY preBert invehtiod. iACkERI simylizreous) or seql@dhtial2 H,

, 7.40 (2H, i . i 2 2
g): -0 HO~(N~ Nlt_g;t’g@rf%v égélzcg%gé%ﬁd fmtg%ﬁﬁng rg@e MRdhordiRRIbIAR &Q‘I@%@se QIQII&H

4- ( cyanomefhy IMibeers oh B, reYRSA Aansrairiase. ATRfaradlyselReted froghs clags ofipginuglepside
hydr oxyl am nerevgde tahswiptade irﬂn#:itarss(NNRMI)J; incliddibgy bid | et Iimitedgtomesi'rap?nleadelavirdine.
a2 (2 sy, A EaUkl A g dne Brgcdeldeinl b GG neditbot s IR0,
PREPARATI ON 68idavydipe, gidanosipg.zalqiaking, "?B@-Hé'ﬁﬂud'{g--ﬁ??%'ﬁan‘&@?%i Faivexii de
n HO- Obt ai nednd tromm ameng itie proéﬁaspmwutost irmwpgrm:rmn liBed sl irajnalvin xtdraiiv,ne
o1 epar at | 5. casdurat Saffayarf et hhéihobhis il ¥ 48 /AU plelpe ”
s), 7.45 (2H, empodimerd xopwinatiens af thezpregent jnyention ingjudss cyrignt agg tp-kandiscavpred230
(MH)  eREPARARVEdigdifonaildridétiamn any o thé BBdv@)tlasses of inhibitors, including but not limited to
sul ohonyl) am poj 5yb) LA BLAA] RIAGIddCsHd 53, MkCahE 964, msh-372, pmpaso,
PNU-140690, ABT-378, and KNI-764. There is also included within the scope of the preferred
15  embodiments of the present invention, combinations of a compound of Formula (I) together
with a supplementary therapeutic agent used for the purpose of auxiliary treatment, wherein
said supplementary therapeutic agent comprises one or more members independently
selected from the group consisting of proliferation inhibitors, e.g., hydroxyurea;
immunomodulators, e.g., sargramostim, and various forms of interferon or interferon
20 derivatives; fusion inhibitors, e.g., AMD3100, T-20, PRO-542, AD-349, BB-10010 and other
chemokine receptor agonists/antagonists; integrase inhibitors, e.g., AR177; RNaseH
inhibitors; inhibitors of viral transcription and RNA replication; and other agents that inhibit viral
infection or improve the condition or outcome of HIV-infected individuals through different
mechanisms.

25 Preferred methods of treatment of the present invention for the prevention of HIV
infection, or treatment of aviremic and asymptomatic subjects potentially or effectively infected
with HIV, include but are not limited to administration of a member independently selected
from the group consisting of: (/) a compound within the scope of Formula (i) as disclosed
herein; (i) one NNRTI in addition to a compound of (i); (/i) two NRTI in addition to a

30 compound of (/); (iv) one NRTI in addition to the combination of (i); and (v) a compound
selected from the class of protease inhibitors used in place of an NRTI in combinations (i)
and (iv).

The preferred methods of the present invention for therapy of HIV-infected individuals

with detectable viremia or abnomally low CD4 counts further include as a member to be

35 selected: (vi) treatment according to (/) above in addition to the standard recommended initial
regimens for the therapy of established HIV infections, e.g., as described in Bartlett, J. G.,



WO 001 39125 -81 PCTI 1 B99/ 01913 btained fromthe title conpoy 9‘ %[)
preparation 49 and hydroxyl am ne hydrochloride as a solid in 7Y y?el d
using a SI m | ar procedure to that in preparation 56. '"H NVMR (400 Mz,

CD30D) : gﬁ?p 93 (3H, s), 3.38 (2H, s)) 7.03-7.12 (2H, I]%T/lﬁgghﬂgfslH
s), 7.30 (MQOS 1’£§ LRVS: mz 243.9 (MHO) HO- NH2 10 Obtained firom
2-(1- benzofuran 5-yl)acetonitrile [Chinmg3Ther. (1972), 7(4)) 337J and
hydr oxyl am ne hydrochloride as a solid in 31 %yield using a simlar
procedure to that in preparation 56. ' H NVR (400MHz, CD30D): 8 [ppmJ
3.50(2H, s), 6.80(1 H d)) 7.25(1 H, d), 7.40(1 H, d), 7.50(1H, s),

7. 70(1H, s)1cbs MMzl m@h ehftht & HiMHhfpctiohNJ6Hns Mobkia URiHrsiy pabishers) ISBNI &

14. 7nil) 2 wl f8Qdi
Car bonat e ?é%%é&“ﬁ%ﬁf%ﬁa% 18t el Bk meSphAARE Lo RERASHGR vl G0
(200n) . Thétpmicrsainaibiess mn@mbé@ttqrrm@rw SR Tisxandd i) 3 stapdare recomaendagdoitign  was

cool f? fi Lé%%@f@ BNa, \lth&aby bft @&hﬁlsﬁy@nw/.afe&@nyruberasr@ame@ iPp&dgules, The
resu Ing o

commoundattiss Jurdiay Sorakaiens o AT mbdsO, Sheik R e PalbbREr 585 ' 5 00

(3H, s), 2958:-2808:0)nMyherd eBiler(tHéprotgase Bhbitor @ripomgnt, or @ne\/aybawstnemvmwglzs

-82 PCT/ 1B %ergah?t E) Pf‘%@% gﬂdﬁ%thn the sco e of Formula |) as disclosed h The
~-t4- Ace~ y% r 3 ~ bret an|l d 0 N(I-)IO~ H odFrS'r?] rret hoxi de

(6.6g, 67mREH §;%3§%£ the, P'Eeﬁ%mt'ﬁ*\‘ﬁl‘@" 8’ 5’6%0 d‘f'Vﬁ}'@&Sr %%Y'%'%‘Bat $aves. 6g,
111mmoi ) andedyctivioa yieaapyrfertiey theloddba meémbérlo begselecRAnivin)lt)eatrmentredchaiingl to
(200mL), T aﬂgvétrh'égdltmﬁo E%%Ea%g?ﬂ Q?c%%n(ﬁﬁ%?égn&gﬁs fg)ﬁthg'fﬂwaﬁy of Bfen b {?e%gé on was

cooled to eratu was eva&o under

reduced pr €§9Lﬁ5ed€h5§"%ﬁdf rBprtiale Jt Gl ég%Mﬁé'Gﬂd"aé}ég%i"%hPft HIVs Bfqciion”.2dphgg. ' H
NVR (400 MHapkifdohldrsitySoublitinbis, BBN0-§3kh2809-0); 2ndA ) & 4tdndaid recdmMended tihitist) )

.31, a0 o P SR iy . e

in Bartlett, J. G., “1998 Medical management of HIV infection”, Johns Hopkins University

15  publishers, ISBN 0-9244-2809-0), where either one of the protease inhibitor components, or

one or both of the NRTIs isfare replaced by a compound within the scope of Formula (l) as

disclosed herein. in the above-described preferred embodiment combinations of the present

invention, the compound of Formula (I) and other therapeutic active agents may be

administered in terms of dosage forms either separately or in conjunction with each other, and

20 in terms of their time of administration, either serially or simultaneously  Thus, the

administration of one component agent may be prior to, concurrent with, or subsequent to the

administration of the other component agent(s). The compounds of Formuia (1) may be

administered in accordance with a regimen of 1 to 4 times per day, preferably once or twice

per day. The specific dose level and frequency of dosage for any particular patient may be

25  varied and will depend upon a variety of factors including the activity of the specific compound

employed, the metabolic stability and length of action of that compound, the age, body weight,

general health, sex, diet, mode and time of administration, rate of excretion, drug combination,

the severity of the particular condition, and the host undergoing therapy In particular,

however, the treatment of retroviral infections, and more particularly HIV, may be guided by

30  genotyping and phenotyping the virus in the course of or prior to the initiation of admunistration

of the therapeutic agent In this way, it 1s possible to optimise dosing regimens and efficacy

when administering a compound of Formula (1) for the prevention or treatment of infection by a
retrovirus, n particular, the human immunodeficiency virus (HIV)

The compounds of this invention may be used for treatment of respiratory disorders,

35 including adult respiratory distress syndrome (ARDS), bronchitis, chronic bronchitis, chronic
obstructive pulmonary disease, cystic fibrosis, asthma, emphysema, rhinitis and chronic
sinusitis



15 ~~eridi necarboxvlate N*t~~1 0 o NI i Fp F~F 6M 2003
1-(tart-But oxycarbonyl)-4-pi peridi necarboxylic acid (250ngy "Bormo

di chl oronet hane (5m) was treated with diisopropylethylam ne (0 28ml
2.70mol ). ﬁ%ﬁ 4 amet hyl ene) f 1 uor of or mami di ni um hexaf | uor o@ﬁﬂ@}ﬂﬂ@iﬁﬁ
(413ny, in 20 dichl oronethane (5m) was added and the sol ution
stirred at roomtenperature for i hourd4d4¥he title conpound of preparation
63 (307ngy, 1.31 nmoi) and dil sopropyiethylam ne (0.23nl, 1.09mmol) in

di chl oronet hane (2m ) were added, the resulting solution was stirred at
roomtenperature for 16 hours, then heated to 50C to concentrate the

.sol ution. Theomenton(id Qmhpr dussricad de theamdofterampled, bui aph inArgienative s¢@CTher 3
hours. The t I tenperature, diluted with ethyl
acetate) wa fO{W%R%ﬁy@ g@gkggsgﬁﬁggﬁ@%gdl um b| car bonate solution and 1 M
citric acid soluti iR QRRDUNDS G BREBE T NVENTIONY SO-)
filtered and evaporat ed under reducedc%hﬁ%&rie The resi due was purifi ed by
col um 6 May 2003 WD 00/39125 -83 P QO 913 chromat ography on silica
gel, us®ng ethyl acetate: pentane (25:75) as eluant to afford the title

in

conpound as an oil, 306ng. 'H NMR (400M—|z 3): 8 [ppm 1.41 (9H, s),
1.80 (2H, m, 2.02 (2H, m, 2.94 (2H, : (1H m, 4.08 (2H, s), 4.16
(2H, m, 7.15 (2H, d), WH35(2H d)e, RI\/ISR NR27.08 (MH) NOM_/ °~ ~N/

O'0 10 btained fr Iecggrrpound of
in 43%yield using a |m ar Broc i n>pr epr ati om7o—~"' H NMR
(400MHz, CDCI 3): nm 1.41 (9H, s), 1.8€ , M, 2.04 (2H, m, 2.95
(2H, m, 3.05 (1 H m, 4.05 (2H, bnm), 4.10 (2H, s), 7.10-7.50 (5H m
LRVS: mz 383.4 (MH) 15 g ! / OO0C Ootained frgm

(4-chl orophenyl ) acet am doxi ne [Bioorg. Med. Chem Lett (1996), 6(7), 20

rerat ondy as a clear oil

833] as a clear oil in 63%yield using a simlar procedure to that in
preparation 70. 'H NWR (400M—IZ CDCh) : 8 [ppm] B 45 (9H, s), 1.84 (2H, m,
2.02 (2H) m, 2.95 (2H, 305(1H , 4.02 H s)) 418(2H m, 7.25

(4H, m LRVMS: mZ 395.1 25 pJREPARATI Hert-
14- (3-isobu~rl-1.2.4. &éadl oI 5 vI) 1-ni oeridi nedarb x e O~~N~ (ONO)

’,{:jjm
roRZ
pN ]n Vi

10 Compounds of formuia lit may be prepared by coupling the amino acid dervative of

n=0or1

formula | with an acid chloride of formula Il in the presence of a tertiary amine, such as

triethylamine, in a suitabie solvent, such as dichloromethane at between 0°C and room

temperature. Compounds of formula IV may be prepared by reduction of compounds of

formula i, using a suitable reducing agent, preferably diisobutylaluminium hydride In
15  dichloromethane at -78°C.

Removal of the nitrogen protecting group (where P is a protecting group, is typically,
benzyl, Boc, CBz or frifluoroacetate). from the amine of formula VI, may be achieved using
standard methodology, to provide the amine of formula V For example, Boc may be removed
under conditions of protonolysis using hydrochloric acid or ftrifluoroacetic acid in a suitabie

20 solvent such as dichloromethane, methanol or tetrahydrofuran, at room temperature for
between 2 and 15 hours Removal of a benzyl or CBz group may be achieved under
conditions of transfer catalytic hydrogenation, using a catalyst such as Pearlman’s catalyst, in



| soval eronitrile (14.1g) 170mmol) and hydroxyl am ne hydrochl ori de (60g,
850mmv1) were-heated under reflux in methanol (300 m) and wafMayZ9§ m )
for 5 hours. The reaction 6 May 2003 WD 001 39125 gel PCTI1B99/01913

m Xt ure waswepgy/®d24 0 room tenperature, solid sodi um car bonatg@deeiors
cautiously and the mxture filtered. The filtrate was concentrated under
reduced pressure and extracted with di chlgr.onet hane (3x). The conbi ned
organi ¢ solutions were washed with water and brine, dried (MyS04)) filtered
and concentrated under reduced pressure to give a white solid, 15.5g. 5 In
a separate flask 1-(tert-butoxycarbonyt)-4-piperidinecarboxy(ic acid

(250mg) 1.0 Ke);edc@ o@EﬁéE@érﬁﬂBﬁnﬂﬁ?&mﬁénh)a SiRsbid sRRREMCES Ethano! under reflux
dllsopropyfeth

Bis(tetr amst??{?%{’h ;lf E!%?‘HF& ?ré’r?f‘ﬁ'z A4 rﬁ@’xgﬁ FETVED BY JTERMEEt 1A dirfloropthyh
mol ) in di cdhlomfmnatmane guBiablg solment ssddie Gis t dichidnemeticdnet at dretweed GSCi andetboat
roomterrperathBQ. W 1 hour. A portion of the internediate white solid
(150ny Fi and diisopro yI_eth | am ne 10 é‘g 23mL, 1.09mmol ) in

di chl or on5et hane (2riifuoppgcetate B "tghé MR SR PR FergYss: unssr \ﬁﬁ@d'%qnﬁrﬁ’fe@s&’c
room-t errper atytiofysis,ausirdSamh extess of hesnitdtisn base $unh 26 Gotliomdydoridé,riatap didvholic

sol ution. e, ol on heated to 120C for 3
hours. The rsgfa(vc gé&g\,\gme gﬁg&g%g%o Sm {Jre diluted with ethyl
acetate, washed v@qmp%ta@wfélnmﬁrﬁ@@au@a é!!imampmpavesahmeée%mﬁalmnm@r 1 M

citric acid soddprdpfiste ahiife 60RBRAILY, mmnlsrdeﬁy'&euu fRRAUIAY. erhdrrb&%#ﬁaasmsm)
filtered and evaporate under redgced gﬁe ssog the resi s purified by
t

col umn cWr oFBTEYr WniP 8¢ Srespres gh@n § %168‘?“5’?‘8 a?f@maﬁe spdism7 )
as el uant t driawefogybsrahiyeride) inl @ poainysolvent systemn(amt:b ,ac08 mighlordrheitidRe (o4 A0M-Z
CDC 3): 8 | RiRbr &tl%%e{_{gﬁoorq)temﬂe&ée(f%}'be@éen 3b niifutdsld 13'}10u .05 (3H m,
2.54 (2H, d) 2. 07 (2H, ‘RVS: nmlz 309.9
(M) k 0 25 ot aﬁ‘"ﬁE'@“Y%'Yoﬁ1°9ﬁ'8°'{'!dtqfé°r@HnT?p‘6Uﬁﬁy BY PrSPE F‘eﬁ 1998-PaY PERSedurg | ear

ﬁ:v:? |( 2084% y elefirotetion of. ti nmdi@%ﬁrmgw@ugreuﬁ froimhaé czmpwnepﬂrfaﬁﬂzmmvi Cbznﬂ Hn)
2.94 (2|4|,¥Hzrri’e,a%g'%g'?e'( ‘_{‘%"L‘%ﬁé}g Ay Yg“‘("iﬁ}f“’%’iyde gy '(atzj'g (‘glif’ "r?j‘g'ﬁﬁ%/s?f’ mz
380. 7 (MH ) reictive aikyletign, Rei0Btha@el®Es gaserbedgore. 0 F PCTI 1B99/ 01913 F

Cot ai ned from t haykdr 4 SontrdiRPsHISHRIa qu ?é?ﬁfré’& ascws.@% éhantniet ‘?ﬁﬁayCHe obiaﬁhea‘l%

eld using a 5 . sim]ar pr dure t ara
Yo’ 08 sBagaingb e oot S ismel & 0 Bopk BoL RO 5aR. O {GhicufZonr
2.96 (2H, t), 3.06 (1H, m, 4.00 (2H, s), 4.06 (2H, m, 6.70 (1H, m, 6.62
(2H, m JgRVS: nlz 380.0 (M) 10 PREPAW ~, rt BunrJ~-~~~

. 8-di ~orobenzyl J- 1. 2. 4- oxadi arol -5-~r1J-T-~roeri di nerarboxvl ate k 0
Vill

P
P R2 ~
“NH O ] hiH . ~R2
HN nV N
H ]n
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otained fromthe title conmpound of preparation 67 as a clear oil in 39%
yield using a simlar procedure to that in preparation 70. 156M3yN0R3
(400MHz, CDCh): 8 [ppm 1.47 (9H, s), 1.76-1.84 (2H, m), 2.02 (2H, m, 2.94

(2H, m, 3.0 Golaskks M, 4.00-4.14 (4H, m, 6.94 (2H, M, 7. 23pdAn1899/01913
LRVS: mz 380.0 (MH) PREPARATION 77 20 rert- a 14-[~,[4

~et hyl benzyl j-1. 2. 4-oxad" z~l-5-ylJ~-1 rideaeri di necarboxvl ate 6 May
2003 WD 001 39125 -86 O N O-N PGI/1B99101913 Obt ai ned from
4- et hyl benryl cyani de as an oil in 60%yield using a simlar procedure to

that in preparation 73. 'H NVR (400MHz, CDCI3): 8 [ppm 1.45 (9H) s),
1.76-1.84 (2H, m, 2.02 (2H, m, 2.34 5 (3H, s), 2.9 (2H t), 3.05 (1 H,
m) 4.00 (2H) s), 4.05 (2H, m, 7.11 (2H) d), ?.20 (24, d) LRvVs: mz 358.1

(M#) _NO/ \ FFF10 Ootainqq%%rpm _R2 R1 NH R2
(4-trifluoronethyl phenyl)aceta Xi (Byroorg. Med, 4n(1996))
6(7), 833] as a clear oil AT¢IWNyre u ng._a_si pr o that in

VR ( , DOl 3) ™0 P pphi s), 1.72%1.86

preparation 70. 'H NWR (4
(2H, m, 2.03 (2H, M, 2.92715 (2H, t), 3.08TwH M), 4.00-4.12 (4H, m,

7.43 (2H, d), 7.58 (2H, d) LRVB ymz 411.8 (M+) 20 6 Mgy 2003 WO
001 39125 -87 0l _N O-N O PCT/1B99/01913 Cbtained fromthe title conpound of
preparation 62 asPepeamtienofgie|compoungs of foenyie YMifieg the amino acid derivative I where P

is a suitable protecting group (preferably BOC), may be achieved for example, by reaction with
di-tert-butyl dicarbonate in the presence of a base such as aqueous sodium hydroxide in a
5 suitable solvent such as tetrahydrofuran. Compounds of formula IX may be prepared by
reduction of compounds of formula VI, according to the method described in synthesis |.
Reductive alkylation of the amine of formula V, with the aldehyde of formula IX, according to

the method described in synthesis |, may provide the compounds of formula X.
Subsequent removal of the nitrogen protecting group may be achieved, for example
10 using trifluoroacetic acid or hydrochloric acid in a solvent such as methanol or
dichloromethane at room temperature for from 1 to 60 hours to provide the compound of
formula Xl. Compounds of general formula Vil may be prepared by coupling the amine of
formula Xl with an acid (R1CO.H) using conventional amide bond forming techniques. For
example, the acid may be activated using a carbodiimide such as 3-(3-dimethylamino-1-
15  propyl)-1-ethylcarbodiimide, optionally in the presence of 1-hydroxybenzotriazole hydrate.
These reactions may be performed in a suitable solvent such as dichloromethane, optionally
in the presence of a tertiary amine, such as triethylamine or N-ethyldiisopropylamine at about

room temperature.

20 Synthesis Il

7
Xi Xtl X



simlar procedure to that in preparation 70. 'H NVR (400MHz, CDCl 3): 8
[ppmJ 1.45 (9H s), 1.70-1.84 (4H, m), 2.03 (2H, nm), 2.93 5 (QMay[i%Q033.03
(1 H m, 3.95 (2H, s), 4.05 (2H) m, 6.70-6.82 (3HL, M ~ \ "NONNa O 10
Sodi um t ri acsaw@meyddmsohydri de (1.28g, 6.02mmol) was added to a maligbbHV1Hf
the title conpounds of preparation 7 (1.00g, 4.01 nmol} and preparation 39
(1.07g, 4.41 mmol ) in dichl oronethanel aceurc acid (40nl, 10% sol ution). The
reaction mxture was stirred for 30 mnutes after which tinme the solution
was basified using saturated sodi um carbonate and the 15 product was
extracted with dichloronethane (x3). The conbi ned organic extracts were

dried (MgSO ), filtered d tbe sol vent evaporat%d under regduced pressure
to give a brown oil. Thhéaaipurified by col um hr ogfaphy on silica
gel using dichl oronet han&’met haitbl: 0. aprani alﬁ(QRS: 2. 5) el ua R2

afford the title conpound g H (400 MHz,) CDCI ppm
1.40 (9H,- bs), 1.90-210 2. Mg 20 35 =, W 9 |(Jﬁl H,
m, 4.15 (2H, s), 4.80 (1 bs), 6.50 (1 H ﬁE , 7. 30 H, LRVE: z

477 (MH) 6 May 2003 WD 00139125 88 ' N BN & PCT/ I BYS 01913 To a
stirred solution of the title cofffound of preparation 80 (560ngY 1.17mml)
in dichloronmethane (i0 mM) at 0C was added M| uoroacetic acid (5 m). The
reaction was allowed to warmto roomtenperature and stirred for 90

m nutes. The m xture was then 5 concent d Sjfi i, th satuyrated

sodi um car bonat e aéﬂ“@%??ga{}tei@%gwef%?Wé'[?la%ﬁm&%aé{sp%%(yy CRYRING. g FipIag of

or gani ¢ sof ut foomsda Xievit thegsdteddedartine beid aEformilia XIH(P(is/g BOtgcting gtoug rtypitaliynBIOC)
concentrated j ' QAR tRSIs A HEhdvaVerFhe ni : (400
MHz, CDCl 3): %S?Fg%ér‘#f""%?%éf"?%’&s Fap g T s %Zth’ ?3{# %i“%c."?%yp@ﬁ,
m, 2.95 (1H,usig, sterded metqdolngy sugh@s praseqolysis using Fhiuprpgeetic aeidy aecpiding: to the,
377 (MH) ~r rhéthddserdviousiedesortedLprovidds iy enpepoand afforrhdla(XI@. Og, 47mmol ),

hydr oxyl am ne hydr Laride ( g j U nAat € (250
238mmol ) were heat@%n’ﬁlﬁ‘rg‘é{r ?"ree%'?'{?g ?fngén%ﬁgh%qu%?geég%y) Q%ﬁ wgt@rg(ér&&;‘d )
for 5 hout®. prpeedureabyt Fampling the amineakforpde &4 with the anidtaf fpanula ¥H.efolldweldt byr ed

and the filtrahribsh cﬁ%ﬁ@{uﬁérﬁﬂit%@diﬁéwsﬁgtu%jm%&& HevidUsR dRERbEaNe (3x). 20
The conbi ned organjic sol utions were hed with wat e@@ﬁ'ﬂ@ brine, dried

wa
(MySO, ), filtered GHMPOHRASEMTUEAY MMSE RFRRARIY B amipegetfemyla Kivi e
solid, 8.0g. withpnratid(RECD,H}, atcordimg tddthel methdds.damibe®in semnthedig Il 1- (t ent
but oxycar bonyl ) - 4- pi peri di ne carboxylic acid (5.18g, 22.6mvl) and
1- (3-di net hyl am nopr opyl ) - 3- et hyl - car bodi_i mi de hydrochl oride (4.71q,
24. 6nmol ) ¥ere stirred in dfchl or omet han@BERERA) for 2 hours. The sol vent
was renoved 25 under reduced pressure and the_brown oil diss@lved in
di oxane (50nml) and heaked under r for 5 ﬁﬁhﬂﬁ. The | yient_pvas renmoved
under reduced pressure and the re ep,di ssol vedjin et cet@t & (200ml)
washed with water a f ) ered aK ncent r at-ed. f
May 2003 WO 001 3912 9 PCT/1B99/ 0X¥I3 und educed pressure. The title
conpound was purifi y col um chr omat ogr ap on silica gel using
dichloronethane:nethanol:%x88 anmoni a (95:5:0.5) asx@ﬁuant to afford the
title

20



conpound as a yellow foam 3.40g. 'H NWMR (300 Mz, CDC 3)
4. 65&3’%@ (5H)

(9H, s),

1.78 (2H, m) 2.01 (2H, m), 2.83 5 3.05 (5H, N,

m) 6.40 (1H, m), 7.18 (2H, d), 7.31 (2H, d) LRVS: niz 459 (Ma) 10

ydrochl ori ¢ odieirdy HC

7.33mol ) was dissolved in nethanolic hydrochloric acid (100ni,

stirred

NHSO2Me The tide conpound of preparat pEfiiEbd ieisz209)
2.5M and

at roomtenperature for 2 hou;‘ The sol vent was renoved under
reduced pressure to afford the title corrpound as a white solid, 2.50g. 15

"H NVR (300 MHz, DzO): 8 [ppn] 1.85 (2H, dd), 2.21 (2H, d)) 2.98 (3H, s),
3.05 (2H, dd), 3. 38 (4H, , 4.00 (2H, s), 7.18 (2H, d), 7.24 (2H, d) LRWVE:
mz 337 (MH) PREPAR TI ON 84 20 2.2.2-Trifiuoro-1

~4-[ 3~4-fl uorobenzvl L1. 2. 4- oxadi azoi -5-y11l-y eridi yl}-@Q-ethanone

CF3 F htained fromthe tiitl e conp ound of preparationgl(20 and 57 as

in 15%yield using a spyfil Hproce hg |n ,prepar Hon 2 :
(400 MHz, CDQA 3y—S=[ppn L. BO (2 ,
OO(2H s), 7.00 (2H,

'NHN~/’

37. '"H NWR (400 MHz, CDCl 3):

307N 6,)1@/ 20

F PCT/ |1 B99/ 049l Ootal ned fromtl':ulemtRe C

ppm 1. 2H, m), 2.10 (2H

1 N 0 4
'n\%oi I
Ve

nd of preparation

dd), 2.80 (2H)

84 as an oil in 75%yield umgﬁ a simlar prodiure to that \)"n preparation
[ (

m, 3.055 (1 H m, 3.20 (2H, m) 4.00/(2H s), 7.00 (2H, m, 2.25 (2H m

LRVS: i

z 262 (M#) 1 N O-N 10 Oot ai ned?tromthe title corrpounds of

preparations 13 and 56 as an oil in 72 yRel d using a sinmilar procedure to

that in

preparation 21. XXi

Compounds of general formula XVIl may be prepared by reductive alkylation of the
protected amine XVI (where P2 is preferably benzyl), with the aldehyde of general formula IX
(where P1 is preferably Boc), according to the methods previously described. Removal of the
nitrogen protecting group, P1, using conditions previously described, provides the amine of
general formula XVIll. Compounds of formula XIX may be prepared by coupling the amine of
formula XVII with an acid chloride (R1COCI), in the presence of a tertiary amine, such as N-
ethyldiisopropylamine, in a suitable solvent, such as dichloromethane at room temperature.
Removal of the oxygen protecting group, from the compound of formula XiX using standard
methodology provides the acid of formula XX. Typically removal of the benzyl group may be
achieved under catalytic hydrogenation conditions using a catalyst such as palladium on
charcoal, in an alcoholic solvent, preferably ethanol, at a hydrogen pressure of about 1 atm,
and room temperature.

Compounds of formula XXIl may be prepared from compounds of formula XXI using
conventional techniques. For example, treatment of the nitrile of formula XXI, with a 5-fold
excess of hydroxylamine hydrochioride, in the presence of a 5-fold excess of base, typically
sodium carbonate or sodium methoxide, in a suitable solvent such as aqueous methanol, at
room temperature, may provide compounds of formula XXII.

Compounds of formula VIt may be prepared by coupling the acid of formula XX with
an appropriate amidoxime of formula XXII, wusing conventional amide bond forming
techniques, followed by in-situ cyclocondensation of the intermediate product.

For example, the acid may be activated using a carbodiimide such as 3+(3-
dimethylamino-1-propyl)-1-ethylcarbodiimide, optionally in the presence of N-
dimethylaminopyridine. These reactions may be performed in a solvent such as
dichloromethane, optionally in the presence of a tertiary amine, such as N-methyimorpholine
or N-ethyldiisopropylamine at about room temperature. Alternatively, the acid may be
activated using a fluorinating agent, such as N,N,N'N'-
bis(tetramethylene)fluoroformamidinium hexafiuorophosphate (J.A.C.S. 1985; 117(19); 5401)



"H NVR (400 MHz, CDC4~): 8 [ppm 1.45 (9H, s), 3.95 (1H, nm), 4.08 (2H) s),
4.20 (2H, m, 4.30 (2H) t), 7.23 (1H, m, 7.35 {4H, n) 15 LRVGMay200338
(MNa') r ~NHN/ 20 Obtained fromthe title conpound of preparation 86 as
an oil in ™R®wopi3eid using a simlar procedure to that in pr ep@rmhgmgﬁl "H
NVR (400 MHz, CDCI3): S [ppm 3.92 (2H, m, 4.06 (4H m, 4.13 (1 H

7.25 (1 H m, 7.35 (4H, m LRVS: mz 21619-MH) 25 6 May 2003 WO 0Ol 39125
PCT/1B99/ 01913 -91 fi S02Me Sodi um tri acet oxyborohydride (1.28g, 6.02mmuol)
was added to a solution of the title 5 conmpounds of preparation 7 (1.00g,
4.01 mmoi) and preparation 83 (1.65g, 4.41 nmol) in dichl oromethanel acetic
aci d (40ni, ia08é presenidecsf)a badecsuckeast Neathyidiisapeappaming is tai suitahle SfdvenBGucmi @t es
after which é,emomﬁaﬁeoét%brﬁ qemeekt&asc{] l&@lndé‘ﬁ'saﬂﬁn sawresmtw nate

and the product was extracted | or onge % % co |ne
organi ¢ ext rSYPERAUGRIYPERN @He"(Wd‘S@")g in Ap IaP@'P@T? ea?ﬂ'j’ef“rfé’c 8F verane ol iusnaled
under reducedevategisstpeatt @ (gigyt80eC)Sordatwean |4 anBitiShol®. was purifted by coI um1
chr omat ogr aphy on ; j

(95: 5 0.3 "o el (ARG doriyBlrdCor brlaVIHE) AP SR ok piEadihE)

"H NVR (300 Reepayingtie apidoxme of fgrmula XKI fog thg)mtﬂ's of frrpula XM, then ccrwhngzarwo
(2H, m, 2. &YciBingdthé pedultat .intdrmiddiafelWith thb, acll dfSfofmuld XX Rtkordiflg 28 the Iméthods' S)
7.15-7.40 (%F&SBE%NB mz 570 (MH) 15 PR_ EPARATION 89 ten=Bu '~1

SL3_-{4-[~4- Y2l )- . 2. 4-oxadi azol -5-5~u-1-of ei~ ridin_yJ~~., --0 O
~N N N F 20 Obtai ned fromthe title conpounds of preparations 7 and 85 as
an oil iqy 81 %yield using a simlar procedure to that in preparation BO'H

NVR (400 MHz, CDCI3): b [ppni 1.30 (9H, bs), 1.70 (1H, m), 1.80-2.00 (4H,
m, 2.20 (2H, m), 2.80 (2H, m, 2.90 (1 H m), 3.95 (2H s)) 4.70 (1 H,
bs), 6.60 (1 H bs), 6.90 (2H, n), 7.10 (1H, n), 7.15-7.25 (8H, n) 25 LRVE:
mz 495 (MH) PREPARATION 90 6 May 2003 WD 00l 39125

15 Synthesis V
P
P\N ]n N ]n e _—
Ou A
- OH R4yN\o n "N R4
o) NH, B (o} ]
xXXv p 4] Xxvi

Vi
20 n is independently O or 1.

Compounds of formula VI may be prepared by coupling the protected amino acid of
formula XXV (where P is a protecting group, preferably trifluoroacetate) with an amidoxime of
formula XXII, followed by cyclisation of the resultant intermediate. The acid amine coupling
may be achieved using methods previously described in synthesis V. Cyclisation of the

25 resultant O-acylamidoxime intermediate, of formula XXVI to afford the compound of formula
VI, may be achieved by heating in an appropriate solvent such as dioxane or toluene at
elevated temperature (110°C) for about 18 hours.



-92 PCT/1B99/01913 (btained fromthe title conpounds of preparations 7 and
87 as an oil in 64%vyield 5 using a simlar procedure to that6MayZ2003
preparation 80. 'H NVR (400 MHz, CDCI3): b [ppn 1.40 (9H, bs), 1.79 (2H)
m, 2.45 (2WvoGdm9195 31 (2H, m), 3.67 (2H, n}, 3.84 (1 H, ni, ﬁﬁ?;@ﬂf‘gﬁ“
4.3-4.5 (1 H m, 5.62 (1 H, bs)725(3Hn')735(7Hn'} 449
(MH) 10 HGI _° "N HsN N NHSOzZMe 15 The tighle conmpound of preparati on 88
(1.20g, 2.10nmml) was dissolved in nmethanolic hydrochloric acid (30ntL,
2.5M and stirred at roomtenperature for 2 hours. The solvent was renoved
under reduced pressure to afford the title conpound as a white solid,

1.04g. 'H NVR ( 300andrativdl? @ a varialistoon thid “&He-ro? Hprodéture 2the - é&ldmld&rmezméyobé 2H,

m) 2.71 (1 3.48 (2H, m,

(2H s), 4. 38*"('%2‘143“? ?‘e“ 7yc%ged%4§pg *'%)’"‘e%ge%@b%iﬁ% 7.40 (5H, m LRI\/S.
mz 470 (MH) 6 May 2003 WO 00/39175 -93 Hzl PCT/1B99/01913 (bt ai ned
fromthe title conpound of preparation 8%yafheggvpil in 81 %yield using a
simlar procedure to that in preparation 81. 'H NWR (400 , CDCI3): 8
[ppn] 1.90 (4H, M) 2.05 (4H) , 2.40 (2H) m) 2.50 5 (2H][ bs), 2.85 (2H,
m, 2.98 (1 H m, 4.00 (It 700(2H P ( 7H,HAT) R4RVS: nl z 395
(M) 10 "N HZN N !/ QOnotai ne We unckof'_pre_pératlon 90 as
an oil in 92%yield usi ng a st rocedure Y@K preparation 81. 'H
NVR (31400 MHz, CDCI3): b (ppnml 1.60 (2H, nm) 2. 51 l_gH m, 3.53 (2H, t)
368(2Hn)387(1Hn)398(1Hn)406(,2n'),435455(1 :
m, 7.2 7436 (1 OH, m 15 LRVEXXMH 2 349 (VH') Etmnus ~({[ 1- ani no- 2-0

enyl et hyl i dene) am no} %/~~-3 oxoorol a~ noa_ te. \ ~i ° ~OOE NHz
LA, | —
NH, N”O
- - Vi
= independently O or 1

The compound of formula XXVIil may be prepared from the protected nitrile of
formuta XXVII (where P is typically Boc), using standard methodology. Typically, the nitrile is
10 treated with an excess of hydroxylamine hydrochloride in the presence of an excess of
suitable base, such as sodium bicarbonate, in an appropriate solvent, (for example agueous
methanol) at reflux temperature for about 5 hours. The compounds of formula VI may be
prepared by coupling the amidoxime of formula XXVIII with the acid (R4CO,H), and cyclisation
of the resultant intermediate, according to the methods described in synthesis V.
18
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20 A solution of ethyl malonyl chloride (3.30nml) 24mmol) in dichloronethane
(5mM) was added dropwise to a stirred solution of the title cénjau2@dof
preparation 56 (3.34g, 22mmot) and dii sopropyiethyl am ne (4.27nl, 24nmmol)
in di chl or ored bgsyazq 45nL) at 10C. The reaction mxture was stpetpshoRpsts
warmed to roomtenperature over 1 hour, then washed with brine, evaporated
under reduced pressure and purified by cgqum chronat ography on silica gel
6 May 2003 WD 00/ 39125 gel PCT/1B99/01913 usi ng di chl or onet hane: net hanol
(97:3) as eluant to afford the title conmpound as a foam 1.15g. 'H NWR (300
MHz, CDCI3): 8 [ppm 1.25 (3H, t), 3.48 (2H, s), 3.57 (2H, s), 4.19 (2H,
q)) 4.84 (2H) bs), 7.26 (5H m 5 LRVB: glz 5,(MH ) . PREPARATI QN 95

~~{j 1- Ami no- 2- hhgnyl ~t h~r | i dene) am noJ~y -NXo ],pnaneni trile \ iN~ O/ NH2
10 To a stirred solution of the titlguconp of greparation 56 (12.3g,
82mmol ) in dichl oronet hane (100rr&9.k\v&s adde afoapetre acid (6.97g,

82mmoi ) and 3-et hyl - 1- (3di net hyl am Ropfopyl ) - car Neﬁiun‘i de hydrochl ori de
(15.7g, 82mml). The reaction mxture was stirred for 96 hours at room
tenperature, then partitioned between dichl orofiet hane and water. The
organi c | ayer was o} It brine) dried (MyS04), filtered and
15 evapor at ed undgrglﬁfzé(jﬁéigkyﬂi}ggezés}ggé\& € resulting solid was triturated
with ether to affdr=dndapendeptiy @otbnpound as a pale yellow solid, 1.71g. 'H
NVMR (300 MHz, CDCI3 + DVMB(ds): 8 [ppnj 3.47 (2H, s), 3.59, (2H) s), 5.16

2H, b 7.25 (5 LR\NB: mz 21 ) 2 PARATI .

T Aot g 52 hteafipacn e, Bidecinds, o oluS Rk Hor1ie Brhe RRix, visere Ryig o

Cbt ai ned f r oswitable ptatectieg grovpiptefatatiyf BQC): pay be achievdd farexampler byrmgactioo Withl di- n

28% yi el d 2545 R diRarBbilitd Al thepREEFHI & d BadeN@ilchidd RILBHRA 8dipR h%bxeaé*ml\%ﬂ

(300" Mz, co&aé: b [ppn] 3. 38 ng, sg, 3.57 %ZH, s) 5.4%% s?, 6. 88

(2H, m) 7.15uite H,S°'H$nt|§%0§s qigxane aiterahypigiuran. Jhe prdeazigend ferride XXXI may be

E;'OYJ S g( , /~I pr'epi/rédl“fgr&n%Ad)db&@bWCdf fdpmala DXX, tuﬁrlig sbﬁammeﬁﬁﬂfodﬁﬁ&@xa?ﬂla.&he 35 \
' 1.on, o I . pr ratian

(6 00y | BBl it aiostuR S0 s readi ! S bes TREBRMHIRS i 86 BRSAGHE sSlent 1,

sol vent was suchpemethadoluatdie refluxdenpaiatpress therreixtyred Thécompatind ehforroula Vpomey f i ed

by col um Chwa@bé}% agg?ﬁg%aﬁdﬁledf t(&iﬁs gakazua loP fbrmuid XY QitP BR eRG3E of RlifkRRRt

(95:5) as eluant, . 1 tl'e conpound as an oil, 4. 8ng. H NVR
(300 MHz) CORESPCNHIRG) i} a pusable agiyent such £s einanghjat efiyx lempergtyrg Torsgbouly 18
(2H, q), 7.2koueH, m
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LRVS: mlz 247 (MH) 10 PREpAI ~ATI QN 98 Eat vyl

2-~[5-14-fluorobenzvl)-1.2. 4-ax~adi azol -3-1d] acetate A sol uti 6Mayf203hy|

mai onyl chloride (15nl, 110mrol) in dichl oronet hane (50nl) was added

dropwi se t owa g@isbrzsed suspension of the title conmpound of prensfaiohgdiP 7
(16.0g, 15 100mmol ) and dii sopropyl et hyl am ne (20nil, 110nmol) 1n

di chl oronet hane (150mL) wth icebath coolgpng. The reactants were stirred at
anbi ent tenperature overnight then washed with water and concentrated to a
gum This gumwas di ssol ved in dioxane (150nl) and heated under reflex for
12 hours. Preadsorption silica was added to the cool ed sol ution which was
concentrated and purified by 20 colum chromat ogpNly on silica gel using
di chl or onet hane: net hanol (95:5) as eluant tq o~+Rg title conmpound as
an oil, 22.8g. '"H NWR (300 MHz, CDC13). 8 | 17R6 (3H, t), 3.93 (2H) s),
4.07 (2H, s), 4.22 (2H, q), 7.00 (2H, M, ¢ 2§ }ZH, m LRVS: mz 265.0
(MH#) 25 PREPARATIQr'l 99 ( -~eB ,prl-P;?', Y1 4in0x~di azol -5arl )acetonitrile
6 May 2003 WD 00139125 -96 » ~.\ N~N PCT/1B99/01913 (htained fromthe title
conmpound of* preparation 95 as an oil in resi d&XVilli oxane using a simlar
procedure to that in preparation 97. "H NWR (300 MHz, CDC(s): 8 [ppm 3.70
(dioxan), 3.99 (2H, s), 4.11 (2H, sf), 7.32 gSH, 5 nz N "N F 10 Obtai ned
fromthe title coRpBeeHRdsf ofhraepsrhtiPamiD Hamay Pe i preersed |yl 5quriag nge a
DD 4. 2 (B o ot o~ 1 REPARATI O
ppnj 4. : S)o 1. . , .

LEOT \ V" N p B Y 5.1 bt o e nctBodt gk a7 Cobear anT bniag copventghat s
19. 7muol ) i nartide bénd fprymingtechtiiqued -asesgribedraboveas added to a stirred
suspensi on of sod'hlrg;g L 9 j FySch j ] oY

60mmol ) in 1-nmethylp Jr&)fiéoi? ?Ig?%ﬁ %chqr?é(b{gygﬁn@?)&_bﬁﬂgndly;bg%%ﬂ%mgt\%?yg?o\xg%ﬁne
stirred for osfamiat &M ap theoRiasersse Phtdutertiansf ypige, such as triethylamine or N-

bi s- (2- chl or QR}idRS P RAMAAIN A SuiliBEI RRBhOSUCA B @RnRRGnethand . £ HOR! dbodiMbec to

tetra-n- (0.50g, 1.5mmo1) were added. The reaction

tyl ammoni um br om de
i xt ur e \%s ?WP%’H%’B‘F%’%OWS at 60C, then cool ed and partitioned
bet ween et hyl aceCydesordensatian aaf thelbampoamds of fnamula XXXHE ateddisgtd theenethodsini

phase washed;gaqjal %msgh{nwgv.( ,%59 Vi€ rggamd BHokGh ARy, Separated, -
pre-adsorbed on silica gel an uritre b¥ col umm chromat ogr aphy on silica
gel using di chl orBrickRhateariionahe copping ot fasmdp XXMV Mgy Be SIMee it mione-petl e
conpound as gbcediife; byteoiing the hydroxylamine of formula XXII with the acid derivative of formula

15 XXXII, and cyclising the resultant intermediate, according to the methods described above.

Compounds of formula XXXVI may be prepared by reaction of the compounds of formula
XXXIV, with an alkylating agent of formula XXXV (where P is a protecting group preferably
benzyl, and L is a leaving group, such as halo, and preferably chloro). This reaction may be
performed in a suitable solvent such as 2-methylpyrrolidine, in the presence of an excess of

20 base, such as sodium hydride, additionally in the presence of a catalyst, such as tetra-n-
butylammonium bromide, at elevated temperature (e.g. 60°C).

Compounds of formula XXXVI! may be prepared by functional group transformations,
form compounds of formula XXXV, using standard methodology. For example, the
methylamide (Y’ = CONHMe) may be prepared from the corresponding ethy! ester of formula

25  XXXVI, by treatment with methylamine in a solvent such as tetrahydrofuran, in a sealed vesse!
at elevated temperature (e.g. 100°C).



6 May 2003 WO 001 39125 -97 PCTI1B99/01913 'H NWR (300 MHz) CDCi 3): & [ppm
1.16 (3H, t), 2.32 (8H, m, 3.42 (2H, s), 4.08 (2H, s), 4.17 @MYZP[B 7 26
(10H, m LRMVMs: mz 406 (MH) 5 PREPARATION 102 Fthyl 1-benztirlL-4-( -b n
|-, ~, 4-o0x dvoB8e®d126-yl)-d-poeridinecarbo~priate N O Ot / F pbifodfRfrsr om
the ti 8e conpound of preparation 98 as an oil in 22%yield using a simlar
procedure to that in preparation 101. 10.s8.NVR (300 MHz, CDCI 3): 8 [ppmM
1.18 (3H, t), 2.32 (6H, m, 2.58 (2H, m, 3.41 (2H, s), 4.06 (2H, s), 4.15
(2H, ), 7.QQ (2H, M, 7.28 (7H, M LRVS: nmz 424.1 (MH{) 15 1-Benzt

| ~~, ' ~-benzyl - 1. 2. 4- oxadi azol - 5- ~~) - 4- pj oeri di necarbonitriie "N N .~

Cbtai ned fromthe title conmpound of preparation§9 as an oil in 10% ')_?Id
using a simlar proced that in preparatjonf101. 'H NI\/R(SO

CDCI 3): 8 [ppn] 2.26 0. 49 (2H, m N _m . 3.56 , :
4.08 (2H, s), 7.26 ( LRVE— T Z 359 "N/ T N-_ 25 |v1a°;ét
2003 WO 00/ 39125 BB/P | B99/ 01913 Cbta he remthe title g nof
preparation 100 as an oil in 22%yield u3|n a simlar procedure to that in
preparation 101. 'H NVRXK@D0 MHz, CDC 3): Bm 2.24 (4H, M), 2XXWK(2H,

m, 2.92 (2H, m, 3.57 (2H, s), 4.04 (2H, s), 8.88 (2H, t), 7.25 (7H, m 5
LRVS: mz 377.3 (MH) 10 A solution of the title conpound of preparation
102 (1.50g, 3.50mml) and nethyl am ne (20m. of a 2M soI ution in

t et rahydrof uran, 40mmol) in ethanol ( Onl) was stirrB8 in an autocl ave at
100C for 5 hours. The sol ution vas c?d concen r?}igafnder reduced
pressure and purified by colum c aphy,y onllsi gel using

oylﬂe the title conpound as

di chl or onet hane: rret hanol (95:5) ag,)%
an oil, 295my. 15 'H NVR (300 M 2.07 (2H, m) 2.36 (4H,

m, 2.73 (5H, m, 3.40 (2H, s), 4.06 (2H)°,s) .88 (1 H, s), 7.00 (2H m,
7.26 (7H, m LRMS: mlz 409.1 (MH) PREPARATI O\Ivﬂr06
5 Preparation of the compound of formula XXXIX from the protected amino acid of
formula XXXVIIl (where P is a suitable protecting group, preferably Boc), may be achieved for
example, by reaction with ethyl chloroformate, in the presence of a tertiary amine, such as
triethylamine, in a suitable solvent such as dichloromethane, followed by addition of aqueous
ammonia, at room temperature. The compounds of formula XXXX, may be prepared by
10  alkylation of the compounds of formula XXXIX, using an excess of suitable alkylating agent,
such as triethyloxonium hexafiuorophosphate, in a solvent such as dichioromethane at room
temperature. Compounds of formula VI may be prepared by reaction of the compounds of
formuta XXXX with an acylating agent, typically an acyl chloride (R4COC!), in the presence of
a tertiary amine, such as triethylamine, in a suitable solvent such as toluene, at room
15 temperature for about an hour. Reaction of the resultant intermediate with an appropriate
hydrazine (RSNHNH,) for between § and 18 hours at room temperature may provide the
compound of formula Vi.
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20 Et hyl ~3-b- enzyl -1. 2. 4-oxadi azoi -5-yrl Loi oeri di necarbom |~ ate ~N 0 CEt
~ A solution of 1-chloroethylchloroformate (0.28ml, 2.6mmvl) i&May 2003
di chl oronet hane (1m) was added to a sofut~on of the title conpound of

preparation Welpes8B9ny, 2mmol ) in dichloronmethane {9m) at OCPC:m%gsf/ﬁﬁ?{ i on
m xture was stir-ed for 3 hours at room 25 tenperature, then the solven

evaporated and the residual oil dissolved.ggqn nethanol (10nml). The sol ution
was heated under reflux for 1 hour. The sol ution was cool ed, pre-adsorbed
on silica gel, concentrated under reduced pressure and chromat ographed on
silica gel using dichloronethane: net hanol: 0. 88 anmoni a (95:5:0.5) as
eluant, to provide the title conpgund as an oil 195ny. 6 May 2003 WO
00/ 39125 -99 PCT/1B99/01913 ' HRUWVRN 300 MHz, CDCI3): 8 [ppm) %18 (3H t),
2.57 (4H, m), 3.06 (2H n), 3.24xK2H, , 3.46 (1H, s), 4.08((2H, s)) 4.18
(2H, q), 7.27 (5H, m LRMS: miz 316 ( PARATI 10&' 4,0 -3
Benz,irl-1.2.4-oxadi azol -5 yl)-4 p~~ridinec ak r 1 {le ~'N - _ Qobt ai ned
fromthe titl,e conpound of preparation 103 @gngn Oi Iy 519% yield using a
simlar procedure to that in preparation 106. 10 PH (*B800 MHz, CDCls): 8
[ppm 2.34 (4H, m, 3.21 (4H, m, 4.08 (2H) s), 7.26 (5H, M LRMVMs: mz 269
( MHO EREPARATI ON 108 15 ~~3 vi

j 4- Fl uor obenz\ ~?- 1. 2. 4- oxadi azol -5-yl )" -4-pi oeridi necarbonitrile \ HN// N

. : : L 0
Vi el d using o si m EaPPBFEs ahBRJORKIEnR, L AEHIFL B i Foie aoder dobe
VHz, CDCl 3): Brofeptedjcathon@d dofifoumd of SarBala (XX(XI (P ,is Iypit@lly Béhzyl)) withd aOfrotbted 2H,
8)0/ 3;125 f%goh%;l(gégﬁéﬁalymk%ns H?e?ergo‘VBgc. %r&in&ﬁo the ﬁle%\‘!s %@&b\ép
above. Subsequent removal of the nitrogen protecting group using standard methodology,
such as protonolysis using trifiuoroacetic acid in dichloromethane, according to the methods
previously described, may provide the compound of formula XXXXIIl.
Compounds of formula XXXXIV may be prepared from the nitrile compound of

10 formula XXI, by initial protonolysis using hydrochloric acid, in a suitable soivent such as diethyl
ether, and treatment of the resultant intermediate with an alcohol, preferably methanol, at
room temperature.

Alternatively, the imidate of formula XXXXIV may be prepared from the corresponding
bromo compound, by treatment, for example, with an excess of 1,1,3,3-tetramethylguanidine

15  and acetone cyanohydrin in a solvent such as acetonitrile, at room temperature.

Compounds of formula VI, may be prepared by coupling the hydrazine of formula
X001, with the imidate of formula XXXXIV, in a suitable solvent such as dichloromethane or
methanol, and cyclising the resultant intermediate in the presence of an appropriate
orthoester, typically triethylorthoacetate or triethylorthoformate, at reflux temperature.

20 Alternatively, the compounds of formula Vi may be prepared from the compounds of
formula XXXXHI in a “one-pot” procedure, by deprotection of the nitrogen group, P2, coupling
the product with the imidate of formula XXXXIV, and then cyclising the intermediate, according
to the methods described above.

Compounds of formula VI may also be prepared according to one of the plethora of

25 methods currently available. For example, the method of Lin et. Al (J. Org. Chem. 44; 23;
1979; 4160), provides 1,2,4-triazoles from compounds of formula XXXIX by reaction with N,N-
dimethyiformamide dimethylacetal, and the appropriate hydrazine. Alternatively, treatment of
the compound of formula XXXIX with Lawesson's reagent, followed by reaction of the resulting
thioamide intermediate with an appropriate hydrazide according to the method of Bull et al.

30 (WO 9732873) may also provide compounds of formula VI.



otained fromthe title conmpound of preparation 105 as an oil in 68%y| eld
using a similar procedure to that in preparation 106. 'H NVR § 3y 4002
CDCls): S[ppm 2.21 (2H) m, 2.36 (2H, m, 2.62 (2H, m, 2.74 (3H, d)
3.03 (2H, nMO@/MS(2H, s), 5.88 (1 H, s), 7.00 (2H, m, 7.26pc1HB99/01913
LRVMS: mz 319.1 (MH) O-N '/O 10 Ootained fromthe title conpounds of
preparations 7 and 108 as an oil in 54%48%1d using a simlar procedure to
that in preparation 80. 'H NVR (300 MHz, CDCl 3): & [ppn] 1.28 (9H) 's),
1.94 (2H, m, 2.38 (8H, M, 2.9D (2H, m, 4.06 (2H, s), 4.78 ( 1 H, s),
5,85 ( 1 H s), 7.02 (2H, m, 7.27 (7H, m 15 LRVMS: mz 520.3 (MHd) 20
Cbt ai ned from t he Inia | frteeynpaiation, o hitrpgeap aralactagdn 44pirerdinaminesdi (e.d. n1-688zyi4-el d
& Ing)a ;I [n lpferi ﬁa‘?ﬁi Fr%yt& irbidq wmﬁamﬁe@ty{f&a\a&heBaihé\l (o?%g o )117”)
p
S5 11 Loy o indde Eiptthna Bt TR o el o 4 muta
(MH) 6 Ishilyeri2Gagh H!Ztomﬁde?,al%preédhde of RO BCIIBARNSY 8UB Ein-tiuaeekufphonis hdﬂ@
title co ou enzyl 4-piperidinecarboxylate 5 as an
oil in 67/oy?gﬁog%dgf%g&géﬁﬁlrérﬁggggedure to that in preparation 80. 'H
NVR (400MHz, CDCI3): & [ppnj 1.33 (9H) s), 1.60-2.12 (11H, m, 2.64-3.00
(2H, m, 4.75 (1H, s), 5.10 (2H, s), 6.55 (1H, s), 7.10-7.45 (10H, n) LRVE:

mz 453.3 (VHO 10 PREPARATI ON 113 Ben M@ am no- 3- ~
heniy, Zo~~j - 4<1, ~Reri di ne car boxvl at e d from the title conpound

of preparation 112 as an oi | by ! g€ ocedure to that
in preparation 81. 15 '"H NMR (400|\/Hz

2.25-2.44 (3H, m, 2.86 (2H, m, 3.9
(10H m LRMVMS: mz 353.3 (MH) PRERR 20 Benyl 1a;(~~~,((Oy lob ~
c~rhony~l amn |, ~p~, nyhnrody~}~oi ceriAdi ne c-arboxvlate OH OO0 A solution
of the tifle conpound of preparation 113 (10.3g, 29.2nrnol) in

di chl or onet hane ( 2(heflyl-pusithine(€RNOE F8 Bintvial) dals UH6IGHY th chdtydrid ARirddhion &did
32.1 IT!TD|) a%g%%&%ﬂ?tﬁgggﬁugﬁdé ﬁpalte%rﬁnqgr r(eﬁu tgrm}s hgtﬁ's ]thml )c:ool-ertg1 i ur)e(t ure

was stirred
was concentrated under reduced pressure to afford the title compound as a yellow oil, 16.9g.

'H-NMR (400MHz, CD,0D) : & [ppm] 3.00-3.19 (2H, m), 3.72 (3H, s), 4.74 (1H, 1),
15  7.48 (5H, s)

8(ppn] 160205(10H m,
5. 1446PH, s), 7.23-7.43

20 Cyclobutanecarbonyl chloride (6.91ml, 86.7mmol) was added dropwise to a solution
of the titte compound of preparation 1 (16.9g, 78.8mmol) and triethylamine (24.2ml,
173.4mmol) in dichloromethane (200ml) at 0°C. The reaction mixture was stirred for 56 hours
at room temperature after which time the mixture was washed with water then brine, dried
(MgSOQ,), filtered and the soivent removed under reduced pressure to afford the title

25 compound as a yeliow oil, 20.8g.

'H-NMR (400MHz, CDCls) : § [ppm] 2.00-2.10 (2H, m), 2.10-2.35 (4H, m), 2.80-3.00
(2H, m), 3.03 (1H, m), 3.62 (3H, s), 5.42 (1H, m), 6.50 (1H, d), 7.25-7.35 (5H, m)
LRMS : m/z 262 (MH")

30 EREPARATION 3



6 May 2003 WO 00/39125 -102 PCT/1B99/ 01913 tenperature under nitrogen for
18 hours then diluted with sodi umcarbonate sol ution and extr&dayR03t h

di chl oronet hane (2x). The conbi ned organi c extracts were washed with brine,
dried (MySOwo 0osid124 ered and evaporat ed under reduced pressur ?*CTZH&/J]EEJ due
was purified by colum chromatography on silica gel using

di.chl oronet hane: met hanol . (99:1 ) as eluantggo 5 afford the title conpound,
4.63g. 'H NWR (400MHz, CDCI3): 8 [ppn] 1.7/-2.45 (16H, m, 2.80 (1 H m,
2.98-3.18 (2H, 10 m), 5.11-5.26 (3H, nm)) 5.14 (2H, s), 7.18-7.45 (10H m
LRVS: mz 435.3 ~MH;) ~OH N N O A solution the title conpound of
preparation 114 (7.63g, 17.6mmol) in ethanol 5(300nl) 15 was hydrogenat ed at
1 atnosphere for 12 hours at roomtenperQturg using 10%pal | adi um on carbon
as a catalyst (700ng). The catal yst was moved by filtration through a
glass-fibre filter, then the solvent was ‘evapdrat gd under reduced pressure
to give the title conpound as a white cr I wlid, 6.04g. '"H NMR
(400MHz, CD3OD): 8 [ppm 1.16 (1 H m, -2.40 (13H, m, 2.75-3.05 (4H,
20 M, 3.12 (1H, m, 3.23-3.45 (3H, mM, 44 (1H m, 7.23-7.46 (5H, m

|iR2/54 n z 345-2 (A'\"bﬁslab@tﬁal_ﬁ’ﬁﬁf’uﬁmd\ g ﬁlaé 1(3@.1#“1 Blﬁfn%y|1|70‘i'v£l1 (¢bition l(!j‘l dichl_oromezhggez

3: ng-‘r:)rll) ai\glsizdﬁ%'@&& fvgg Iégclgegiﬁq[{apgﬁe e ﬁo@gc(rEQB tﬁg rﬂ}fe Eorﬁgoltfr)\g rolf plrer;]azaigtignez (5.0g,ng’
(di met hyl ami nts).tremély in dieinerpmisthiahel i( 100Nty 4thy787C ZTmeofeactiva idtre @29 styTed at this
3.90mmol ) [J. , é%% s i

acid (62rrg% Oég;ggn?%glfg) é?%nthéﬁgﬁé "(’%%\‘ff@qhn .reélﬁ?{;nﬁnéﬂaggggﬁéﬂgwrgd
for 24 hours WS wamad terReey tamperatushand washed gvitly2M hygowhions ecid. yeiersbringodried
PCT/ ][ _893/ 8191(34|gsal4)vesﬁére@\a?aqn@tsﬁwemrrdﬁp?mduw?r PERBSA pfossUTE Qo IfBidding tiies
purified by col um romat og. y on silica gel using

di chl or onet ha‘f‘?@pﬁﬁqcﬁaa?nao’%ﬁwg'g%%ﬁ‘rmni a (95:5:0.5) as eluant to afford the
title conpound as ‘#-MMRt(400MHZ, €DChibO0ripPm] H-8IRBS BBI0 MHz2.9ERID BH, :m)35.5p i,

1.92-2. 2144 6y Bloo (H, BPd), ZoB-74b. 5,3."5)59.63?%, $dy 4045 (1 H m, 7.13-7.36
(5H, m, 8.21 (2H, S@l p~~EPA-RAJT ON 117 1- Benzyl - 4- (3. 5- di net hyl - 4H

1.2 4-triazol - -vI')R~ DeMZARAEMITIN-N N 10 Lawessons reagent (11.69g,
28.9mmol ) was added to a solution of N-(1-benryl-4piperidinyl)acetam de

(6.1g, 26.3mmol) [J. Med. Chem (1996), BW in tetrahydrofuran
(100mL). The reaction mxture was stirred ar ture for 18 hour;,

and t hen evaporat ed under reducel : egrre=eEs purified by
col um chromat ography on silica gel usimg.dieldl coQnet hane: net hanol: 0. 88
amonia (93:7:0.3) as eluant, to give a yelll om|15 oil, 2.8g.

Acetyl hydrazi de (919ng) 12.4mol) was adds 00a solution of the

i nternmedi ate thioam de and nmercuric oxidq 449, 11.3mmol) in butanol
(50nt). T§$ reaction m xture was heated und®r retiux for 24 hours and then
cooled and filtered through Arbocel . The filtrate was evaporated und

f under
reduced pressure hEP¥toR of fRFRUN FRBFEAMINRE-PREMIPIIRBRCRS (R:B19uA%SDEmOD in 2.25M
chr omat ogr aplhmetianolic hydeachiged acis ( 109mi)i wds satevadridanefionfat Raoots. Thed Bixtureaas a

(95:5:0.5) asofkd @ Moom! Bmphife] vhbifed Wil Sata3EBYdBHm chrtdigte solution to pH 8 and
the phases separated. The aqueous layer was extracted with dichloromethane (4x), the
20 combined organic solutions were washed with brine, dried (MgSO,), filtered and evaporated
under reduced pressure to afford the title compound 3.97g.
'H-NMR (400MHz, CDCl3) : 5 [ppm] 1.70 (2H, s), 2.66 (2H, d), 3.68 (3H, s), 4.43 (1H,
t), 7.25-7.40 (5H, m)
LRMS: m/z 180.3 (MH").

25



LRVS @ mz 271 (MH) PREPARATIONS 118 to 119 25 The conpounds of the
follow ng tabul ated preparations: \ N 1IN NJ R were prepared f6aviay 203
correspondi ng hydrazi des, using simlar nmethods to that described in
prepar at i onwblpb3e1256 May 2003 WO 001 39125 -104 PCT/1B99/01913 @@9

ATl ONRY!l ELDDATA38% H NVR (300 MHz, CDCI3): 8 [ppn] 1.78118(2H, § &5
(1H, dd), 2.00 (1H, dd), 2.08 (2H m,2.587{(3H, s), 2.81 (2H, d) 3.41 (2H
s), 3.78 (1H m, 4.18 (2H, s), 7.15-7.39 (10H) m LRVE: rﬂz 348 (MH ) 29% H
NVMR (300 MHz, CDCI3): 8 [ppm 1.78119~(2H, d), 1.95 (2H, t), 2.20 (2H m,
2.63 (3H, s))12.93 (2H) d), 3.48 (2H, s), 4.18 (1 H m, 7.20 (5H mM, 7.40
(4H, m) 7.75 (1 H, d)LRVMS: mlz 333 (MH ) PREPARATION 120 5 4
;(3-Methyl-5-1y 1-4t H 1. 2.4-triazol \Z%y a H The title conpound of
preparation 119 (1.00g, 3.00mvol) was | ved iy ethanol (30nl) and 20%
w w pal | adi um+hydr oxi de on carbon (500ng) ang anffontum formate (0. 95g,

| 5. Omol ) added. The reaction was heated undkr
and filtered 10 through a plug of Arbocel. filtrate was concentrated
under reduced pressure and the crude produs{ sas purified by colum
chromat ography on silica gel using dichioronethane: net hanol: 0. 88 ammoni a
(80:20:1 ) as el ughé tileoconipbadifrérh @repatatien @comagmdmm) anqbai-tenjbetl/ll dburbb'hbte

400 H N 0

(Ih ey 2, Byt o 'C‘%%@ggofiahwy S ' Shunf hycrcgh b

(5H. LRNBSt"T‘PF’zatEQPH‘ femRerpture fos 2\eyrsp G reagliqrom G@@z@a&qwd vB@@melgls
Cbt ai ned fsrometlé;}erstsebératee@n@murmduev‘usphmmmwwmﬂahmcaae @d. Tie Ehdingdel d
using a sim thi

a9 & [ ppime SRl e ﬁo "%“85%@ %{?ﬂgéﬁe? rerby R0t fer
2.38-2.48 (1re|4ucer¢)preszursioe the fitle compund apa wiite §olidyB.398. 46 (3H, ),
3.60-3.72 (1 H, 7 5 287 )
3.80° 3. 1 Ol(\l B 1”)0H g&ﬂ%@gd ﬂqﬁz @?.tl) afb‘émlzﬁiﬁ(g& ﬁ%ﬁ?(ﬂﬂ% > 3.64 BH2®) s 40 (M)
met hyl i dene)b)ﬂsﬁg r'?§ nécﬁ?%t@ de \ N A m xture of

N- benr yl 18- pi per i URM8C avA2yeartMéi&) (2. 49g, 11.4mmol) [J. A C. S. (1977), 99(6),
1858] and di net hyl f or mam de di net hyl acetal (10nl) was heated to 170C,

al l owi ng continuous renoval of solvent, EEd tge m xture stirred for 10

m nutes. The reaction was then 15 cool nd stirred for 90

m nutes, followed by a fd pminclkpenenyipropancBlee resul ti ng
crystals were filtered off and vvashed vmth pentane to afford the title
conpound as a white crystalline soli 1. 78g. ~H MR (300MHz, CDCI3) : S
[ppr] 1.55 (2H, M, 1.75 (2H, d), 1. VY. I6 (1H, m), 2.74 (2H, d))
2.94 (3H, s), 3.08 (3H s), 3.40 (2H, Ss)g 7. bo- ©32 (5H, m, 8.33 (1 H, s)
20 LRMS : mz 274 (MH)

reef l ux for 1 hour, cooled

156 Obtained from the title compound of preparation 4 and cyclobutanecarbony! chioride
as a brown solid in 82% yield using a similar procedure to that in preparation 2.
'H-NMR (300MHz, COCly) : & [ppm] 1.81-2.06 (2H, m), 2.10-2.40 (5H, m), 2.82-3.08
(2H, m), 3.62 (3H, s), 5.42 (1H, m), 6.42 (1H, d), 7.22-7.38 (5H, m)

20 PREPARATION 7

ﬁ/o\g/ﬁé\orkl

Diisobutylaluminium hydride (1M in dichloromethane, 60ml, 60mmol) was cooled to -

78°C and added dropwise to a solution of the titte compound from preparation § (8.39g,
25 30mmol) in dichloromethane (150ml) at -78°C. The reaction was stirred for 90 minutes, then



PREPARATI ON 123 1-Benzyl -4-(1-nethyrl-1 H1.2.4-triazol-~ I)oir_,-, _peridj~
25 PREPARATI ON 124 1-Benzyl-4-(1-methyl-1 H1.2.4-triazol - 3- 6Iqu02£]03d| ne

6 May 2003 wo oor~9l zs PCT/1B99/01913 -106 N, / ~~ N/ ~~wWN\ N~ N
The title cowmeasdidsr om preparation 122 (1.89g, 6.91 mmol) waspcagahoslofops a
solution of nethyl hydrazine (0.4ml, 7.60mml) in acetic acid (20mL). The
reaction m xture was heated to 92C for 4 hogg-s and the sol vent was

evapor at ed under reduced pressure. The residue was 5 basifled using sodium
hydr ogen carbonate and the product extracted with ethyl acetate (x4). The
conbi ned organic extracts were washed with brine, dried (MyS04), filtered
and evapor at edn’iéflhdﬁdl r@-d:b&@ﬂo PTEEC B 40MmI) veas altidedr Thé mixture WEealmmd'm 3o

oil, 2.74q.

(31 m . 3. so- anap R PN st e kol b (elcies e pfpdigd el
2xs) 10 LRVS : thmaguezmslpbaﬂa@mmwla‘lpwsth@@r@x)aﬁ‘e|°°!24! e Pigapia layers were

| ~1-1; i ~endi newahwisol)rf IRked NHevEdortbl ufdtiel bedutdtypressiects aifforanaé etie dorfbling
48. 3mmol ) s adde @ é%o a solution of 1-(tert

but oxycar bo ylﬁ’s‘jﬂ'ﬁw kPP lecar boxylic acid (10g, 43.6mmol) in

di chl or onet hane ( 100hEMRsH0G Méd, QDCBES [wpret 43/(9HNnEn8.86-3.00nRH, B2 . 500H) bslas
added with stlgbb?,g{ 9§5efzé_yvg8 (QI-ﬂH'T-)%m {QHSQ Ammoni a sol ution (40nl) was
added and the ure oyvarm 0 roomtenperature with stirring.
The m xture was vvas\'fﬂ\@tsv\'n’"fzﬁg\ét(@ﬁ 1 Mcitric acid solution and 20 brine,
dried (MgS04), filtered and evaporated under reduced pr essure gave t he
title compgynd as white solid, . : 8 [ppmJ 1.43
(9H, m, 1.64 (2H, m, 1.83 (2H . : t), 4.16 (2H,

d), 5.4 (2H bs) LRVE: nmlz 23H< ‘ e
4-[ et hoxy~(i m no) net h~-1-p~eridi necarb at e 6 Ivay 2003 V\D OOI 39125 -107
Et ~-NH O /N ~O PCT/1B99/ 01913 A solutio (tLe conpound of
preparation 125 (2.80g, 12.2mmol) in dichl of ondt hajje (30m) was added

3 30g, 13.3mmmo1) in

slowy to triethyloxoni um hexafl uorophospha®e
di chi oronet hane (20nl) at roomtenperature an e resultant m xture
stirred at 5 roomtenperature overnight. The A ufe was basified with
sodi um hydrogen carbonate sol ution and then extracted w th dichl oronet hane
(x2). The conbi ned Ohtjagd fFom theditie 5praPqude of Bepastionp Rgse Lrownr qil ip 82% yielgriging a

evapor at ed unoarhularrﬁﬂbm%tbmmwrépdmmﬂﬁf ord the title conpound as a thick
yel | ow oi |

(3H ), 1 B (2H df oA By 5o 3.k o Bl b 250530y skl

m z 257 (M—IO PNE519PMWW3§739 (5H, m), 8.78 (1H, m)

PREPARATION 9

QA\JLOJ»

To a solution of 3-fluorobenzaldehyde (10.0g, 80mmol) in tetrahydrofuran (350ml) was
added tert-butyl-2-(triphenylphosphoranylidene)acetate (27.6g, 73mmol) in 1g portions over 30

20

minutes. Upon the final addition, the mixture was heated under refiux for 10 minutes. The
solvent was removed under reduced pressure and the solid residue was triturated with
25 pentane (x2). The pentane extracts were combined and evaporated under reduced pressure.
The residue was purified by filtration though a plug of silica gel using diethyl ether:hexane
(1:2) as eluant to afford the title compound as a colourless oil, 16.2g.
'H NMR (400 MHz, CDCl,): § [ppm) 1.52 (9H, s), 6.32-6.39 (1H, d), 7.00-7.06 (1H, m),
7.16-7.21 (1H, m), 7.26-7.29 (1H, m), 7.29-7.37 (1H, m), 7.48-7.55 (1H, d)
30



tent Butvl-a-( -5 benm -1 H 1.2 . 4-triazol-~~rl)-1-121?~ridi necarbox, I;r
ate N~ ~NH 'N O N 15 O Phenyl acetyl chloride (2.26nl, 17. Omod Maywa803dded
to a solution of the title conmpound of preparation 126 (4.00g, 15.6mmvl)
and tri et hywaowseizs2. 5n(, 1.60mmmol) in toluene (26nl) and st ipgdta@eshio§POM
tenperature for 90 m nutes. Hydrazine hydrate (0.91m) 19. Omol) was added
and the reaction mxture stirred at room-ggnperature for 15 hours. The 20
m xture was acidified by addition of 1 Mcitric acid solution and extracted
with ethyl acetate (x3). The conbi ned organic solutions were washed with
brine, dried (MySO4), filtered and evaporated under reduced pressure. The
resi due was purified by coI um1 chromatcmmﬂm;m_m | ica gel using

di chl ororret hane: nmet h; r%li_g A lﬂ@or&rehﬁ\o?%’a”%) ngo

1.70g. 'H NWR (400 WHZ;CECr3T [ ,

(2H, d), 2.90 (3H, 25n) 412(4H m, 7. , n)LRMS mz 343 (WMH)
6 May 2003 WO 001 39125 -108 PCT/1B99/01913 pl ution of the title
conpound of preparation 126 (2.90g, 11.3 ! nd triethylamne (1.7nd,
12.3mmol ) in toluene (20nl) was trealeq W phenyl acetyl chloride 5
(1.6m, 12.1 mmol) and stirred at rerrpratre or 1 hour. Methyl

hydr azi ne (0. 66nl, 12.5mmvl) was addsd M the mxture stirred at
roomtenperature for 5 hours. The m xt was aC|Qi |ed by addition of 1 M
citric acid solution and extracted wtH hyl acetate (x3). The conbi ned
organi ¢ sol utions were washed with brindg, dried (MySO-), filtered and
concentrated under reduced pressure to dive a yellow oil. Purification of

this residue by 1Gqcq] LEHL&?J?”Qfm(tlRPN%QMI—‘Q&&?M—&@NQ%JNU5(25‘99 108mmol) in
di chl or orret hane: et hanol : as el uant af the title conmpound

1.10g. ' HSwretEhptoimae, (1895t 3 208 °G mfﬁﬁjad'ied4&'bt"§'|4'”?'§')‘ (6gmizof 3 1M solufionnin
2.00 (2H, m he?an%31c(53hhol)r8ropvﬁse62hé Pitple Spiutich.wke stirdd fos )5 mihufel, ¢odldd 161378 °€. 15

2H, d), 7.24- 3H, VS i tl
((:orrpou)nd of r?af‘%"["%r?f?ﬁ ’5 Zi%ggr%gr%%c}” %§%qu:§éﬁ%$ Prg?tf?g%%oé‘l Y
at 0C was tre(aﬂoedl) adided dmthS@oAmngmne facise minutes )they meixtyrei waed:uamcheabm
RS ol Bl T e ol (0img e i sy igemt e,
the title cor’ff?&?ﬁ‘tﬁé %@?tﬁﬂ\ﬁ%r fngé’ﬁ ComBINRR /" ﬁ'ﬁga ﬁf£ er@i@%}'& Eﬁé opn
2.03 (2H, n’) ﬁltﬂ'e&énc( vdporajed tBtdEvOre{il’mdﬂ pgssurd. Bie @QdQQHas d1)s$owhd2® diefhyl, etngr,

7.30 (5H
PCT/ | (599/ 0101 by rﬂ%@ wﬂd be) me"%%mgﬁ%w%?géﬁéﬁ%vﬁ& %%tewugdee{n
{

T 1 o 2606 v TG BFRRre, LA YEUPW SIS Wot SURRd bY AR RGP o
NVR (400 MHz,sili€Dgdlidising8a gragdieht dutivd-of .dihy( @herhekane2(0050 (@ B;95)jo, afford Gre( 12k,

t)) 2.83 {l 60 (3K 5), 4.05 (2H '), 7.15 (2H. d
7))21 7, 35{5(3:}’"1&%""3%?/%%%53%2 2, z%“p(lo PRE?DARATI C]\l( 131 B) iz((fer%

but oxvcar bonyr | ) hyd MR (490 MHz, f-’rqg,a)l RBE &1 95389 1(3H.dmlo1.23 (SH, ) 242-2
m), 3.68 (2H, ), 3.90-4.00 (1H, m), 4.35-4.42 (1H, m), 6.89-6.97 (1H, m), 7.10-7.35 (11H, m),

7.35-7.42 (2H, m)
LRMS: m/z 434.5 (MH")

20

A mixture of the titte compound of preparation 10 (23.0g, 53mmol), ammonium

25 formate (33.59, 531mmol) and 20% palladium hydroxide on carbon (12.5g) were heated under
reflux in ethanol for 30 minutes (500ml). The reaction was cooled and filtered through
Arbocel® and the filtrate evaporated under reduced pressure. The residue (16.3g, 68mmol)



O . JJH ~( O Benzyl 4-oxo-I-piperidinecarboxylate (10.0g, 42.9muol),

t ent - but yl - 1hydr azi necar boxyl ate (5.70g, 42.9mml) and sodi unf May 2003
triacetoxyborohydride (13.6g, 64.1 mmol) 15 were stir-ed together for 4
hours at roowOv&spexy ature in dichloronethanel acetic acid (40nmpcTAR¥%01013
solution). The solvents were evaporated under reduced pressure. The residue
was basified with saturated sodi um carbonaggs sol uti on and extracted with

et hyl acetate. The conbi ned organic solutions were dried (MgS04), filtered
and evapor ated under reduced pressure to yield the title conpound as a
colourless gum 14.2g. 20 'H NWR (400 MHz, CDCI3}: 8 (ppm 1.23-1.39 (2H,
M, 1.45 (9H, wad hedted inder G2nukAbt 1Mour & BRtENAR Kfydrdchiolic adid §100th!,6225M)H,The) |

3.87-3.97 (1H

bs). 7. 26- 7. 3ty vl Blaphyald éﬁ%@%«sﬁ%%%“ RS S50 by
-110 O 0 NHza torfigndhetils cameound @5 @ WBRSEIEn#4e8 preparation 131 (1.00g,
fﬂ ?lmml ) | nt dighl mﬂmt(h@mﬂHéZﬁﬂ,mb) mﬁm;saooméT(aﬂ :aps%mhl(bte s), 474t-4 81 (1(§+f

ri fluoroagetic. e mxture was stirred for
16 hours and 5.‘ 7‘2\%5\7223[(3'9 Zr'??g%%%nm d‘?ﬂ ln)I'he sol vents were renoved
5 under reduced prle%MGrre/ﬂ%%(M'és}l due was basified with saturated sodi um
carbonate solution and extracted with dichlorornethane (x4). The conbi ned

organi ¢ solutions were dried (MSO ), Mevaporat ed under reduced
pressure. The residue was purtfl ed by tography on silica gel
usi ng an eluant of di cHetylda$3a amiR ) fhoate

afford the title conpound as a coI ourlj%s . m 4, 25g 10 H NI\/R (400 VHz,

cbA 3): 8 [ppm 1.23-1.35 {2H m, 1.8 m, 2.61 2.71 (1 H m,
2.86-3.00 (2H, m) 4.00-.4.24 (2H) )~ 0s), 7.26-7.37 (5H, m
LRVS: mlz 250.1(MH ) PREPARATI ON 133 15 B 3-penzvl-1 H1.2.4
triazol-1-yll-1-p~eridinecarboxt |~ ate N~ /Y NO NN\ |

Phenyl acetim date (2.0g, 10.8nmol) and title, conpound of preparation
132 (3.1g, 10.8mmol) were stirred in dichl oronmethane (100nl) at room
tﬁrrperatgqg for ﬁ houzI Tge sol ¥ent ¥\BS IFerYDVﬁd under redﬁc?ad prﬁsfsure and
t he residue was t ed under or 2 20 urs 1 n net of ormat e
(50mL). The sol vent® ?SP%‘WB’Oe 'hﬁé'g? SRR, Btpé?éf?}'%" 1Théaﬂ%sfmm%é"
di ssol ved i n tetrahytirohicant i0enl)awds vasidért dii-teirtutyhedicarbqnate) (4.28ge 195gemal)c ahcayaM
was dried (Nba%%aus sBa.hms,&dx.@@éoﬁvamnﬁ&@% WaiGireli Tdi“’léﬁgurgraﬁ%ﬁ#lrt@mﬁé?a tteY b

whi ch K d f
AR T L R R L T
white sol 18, sbluiGe. ward dhidd (NIIRC) Biferéd-nd SEPOBJed Whdppediced. fiessdre OThe @biduer) ,

2.03-2.16 (2 eka eal 07 i
2.03-2. :fl)o ng,,a surifiedt l%e%r(yléméa';’.!slj frgaalh?f &Pto(@flférd e titfd- o%ﬂ: fo @9315((33?7- éﬁs%d.

LRVS: mz 37 @Q(I\/H) 30 6 May 2003 VO 00| 39125 111 4-(3- Benzvl -
H1.2.4-triazol - 1- -WAl IMRE4O0OMAEL, CHCI)~5 hbpm]l1.40 (980\s), 206728829 ™}, 93.83 mai.)ned

f the titl |

S o pr e FE T O ars «BE B TUIE bR sbaBtn £k Ryt A8 ik 7 oS R A °
[ppni 1.687 1.1W47L28/323H. m). 10- 2. 20 (2H m) 2.71 2.81 (2H, n), 3.20-3.29
(2H, ), 4.06 (2H, s)) 4.16-4.26 (1 H, m, 7.16-7.23 (1 H m), 7.23-7.35

(4H) m, 7.97 (1 H s) PREPARATION 13

25 Di-tert-butyl dicarbonate (3.02g, 13.8mmol) was added to a suspension of 3-azetidine
carboxylic acid (1.00g, 10.0mmol) and potassium carbonate (1.80g, 13.0mmol) in water
(18ml) and dioxane (18ml) at 0°C and allowed to warm to room temperature. The reaction



100 HO I~ o0 -~ To a solution of nethyl 4-(brononethyl)benzoate (5.00g,
21.8mml ) and acetone cyanohydrin (3ml) 32.7nmol) stining at 6dday 2003
tenperature in acetonitrile (200nf) was added 1,1, 3, 3-tetranet hyl guani di ne
(5.8nl, 45. 8p8@bioafd the m xture stirred for 16 hours. The i érdféq)l %}eﬁt_’ was
removed under reduced pressure. The residue was fiturated vvitlr’1 |et9 y

ether (x3), filtered and the filtrate evagprated under reduced pressure.
The residue was purified by filtering through a pad of silica, eluting with
diethyl ether to afford a colorless oil, 4.09. The oil was dissolved in
200nl of diethyl ether and gaseous hydrogen chloride was bubbl ed t hough the
01 Ut on unt iyas Sl @ AShobh dr chickibs @isiEcuddabhanat. e RSiue vds 2R

was added and 20 t wer e renoved

under reduced® piHéd¥ L‘ﬂeea‘@’ﬁﬁf‘ ?fﬁly FES ?%ﬁé?%ﬁg aB‘gg’ft‘FFtS‘d Wit 8’ﬁ@°@5’?f9?'&% &) B8 um
car bonat e solcotmbinad arganie sblntiors e@renvashed ivith ivatesrant thane dfir®@ (MoShy, fiterdadi anad

organi ¢ sol utj | Ceduced
pressure Lo ‘e Eibradl r@eﬁeafc@dﬁah@&% loatiold the iR CLoRBELAR KBBANAL SShguAdgy T edu

il
D0 N, 500t 5) - 5 NN i600 YGRSt 5 B 24 {5r Sy 838 TH, ) o146 B
72673225(2H) d), 8.00-8.06 (2H, d) LRVs: mz 208.1 (W) 6 May 2003
WO 001 39125 -112 O PCT/1B99/ 01913 The g} nd of preparation 132
(3.50g, 14.04mmol} and the title conpogﬁgé%?&@%par ation 135 (2.909)
14.04mmol ) were stirred together Aocel-HaaQuQIReCcarooXic 8e@per at ur e net hanol
(50m ). The sol vent was renoved under reduced pressure. The residue was
dissolved in triethylorthoformate (50m) and d under reflux for 3
hours. The sol vent was renoved under reduc ure and the residue
purified by colum chromatography on silic usi ng an el uant of
di chl or onet hane: net hanol : 0. 88 ammoni a 75:0.5). The residue 10 (4. 00gq,
9.18mmmol ), ammoni um formate (4. 00g, 82.49 ) and 20% w w pal | adi um
hydr oxi de on carbon 400 were h reflux for 30 minutes in
et hanol (*foonmt) . FH"J&"E%@% a‘f"? ﬁ%gg‘-’e Hr,gtdzﬁ'?'[ﬂ)g AndhRERIC ANy HIge @B’“\‘) iWeBat e
evapor at ed umedated gamﬂyl crtitl alpofdisesanidhad issolvers iTHe eeattiod . wizd gtiréd & 200m fempetdtge

title conmpougd 4 § ho &}é%%@f&@@%&f%ﬁ@ﬂg&f £ sy L)nd?ﬂ%d&@&lpf'é@uri Water was

triacet oxyboroh were_ stir

t enper at ur e ﬁé‘i‘edlarﬁjoﬁ\fapi"ﬁte&l‘!ﬂ%bfe@\ﬁﬁdh RESUER: clife cresidye wess shpgolvedyiny hotTethyl

Eol v]entz Ver acetata pAd fiferd whilstebt arnedwcﬁafhtwml b@'atamdndghﬁdumlpﬂesguw?]ﬁord
asifie t te solution and extracted wit

di chl oromg;!t h%ﬁéﬁ%ﬂéﬁﬂ&%§§9bﬁgs§%qwgam c solutions were dried (MS04),

filtered and evapdh MMRI (409N, CRANPPME S84 (1, SHRS7r3E) (AHemhallOARF (16d by

col umm chr omgd qg{;_apky(1qnm§|4lz3qa41qgm Hsi ng di chl or onet hane: et hanol : 0. 88 20

ammnla(98202 give a foam 2.50g. The residue (1.00g,
1. 87mmol ) and sod?hmg 1'(42'? 'ghC;lSOng, 3.74mmol ) was stirred for 2 hours at

50Cin a rtiixture of d| oxane:water (5:1). The solvents were renoved under

reduced ppessure to afford a white solgghp_,%m RVS: mlz 520.1 (M+) 25

6 May 2003 WD 00/ 39115 PCT, =°_ 01913 - 113. NO\I O NJ NH 021Ve The title

conpound of preparation 1FFEERIHGEGBIT et

tenperature in diethyl ether: et hanol (100%4 1) whil e hydrogen chl ori de
r

gas was bubbl ed t hrough the solution until urated. The m xture was
stirred for 16 hours and the solvents :: renoved under reduced
pressure. The residue was basifled with urated sodi um carbonate sol ution
and extracted with dichl oronet hane (x3)C’Th* cgﬁblned organi ¢ sol utions
were dried (MgS04), filtered and evapora er reduced pressure. In a
separate flask the title conmpound of prepa at on 47 (1.00g, 4.76mmol) was
di ssolved in 20mL of diethyl ether and gaseous hydr ogen chl ori de was

bubbl ed t hough t hé&-Aminasystiapenigpecapivlic sapidi(hbeal Widrhnsolkt dirtedt-hefyladicgropnate

Met hanol (1. g@idsg, $776r8maptahd v&gsswwb@ed @h8g, m@@mm&) ﬁérbrs'hﬁéh foaétné,lr BPY6 -

The sol VSE'[S were renove e res| due was

basi 11 cdths; HELTS &t PR CHe T FESPE GrP LS CONEeT GAmhrirecaeat tete (arione
di chl or onet hamder feddyed Aressuteoarii the tesgiug anidified withutl Mauitéc aeid soldtidneahd (evrattdg |
filtered andygy Q:Etﬁ&%éﬂarké%! I THeESHRIS RIS RS rE dné&kﬂg@bﬁﬁdﬁt nﬁze\/&?oré 29°NU,

2.46mmol ) an r medi a oxl were stirred
t oget her at PB‘iﬁ'rfefdé'Fﬁ;eﬁrﬁsH‘feet°flﬁ|tda§9‘fdﬂ? qwtaﬁsmn'g?ﬂmgnmwas tifsate Wi nt
was renoved bexaee torafiduigeeititiorcompaund as Tivdite ealiddlizégwas di ssol ved in triethyl
ort hoacetate (30ml) and heated under reflux for 30 m nutes. The sol vent was
renoved under reduced pressure. The residue was purified by colum

chromat ography on silica gel using dichloronethane: net hanol : C. 88 ammoni a
(95:5:0.5) as



20 eluant to afford the title conpound as a foam 560ng. 'H NVR (400 MHz,
CD30D): S [ppnmt 1.68-2.00 (2H, m, 2.05-2.15 (2H, m) 2.90 (38,May)2003
2.97-3.11 (2H, m, 3.99 (2H, s), 4.21-4.31 (2H, m, 4.40-4.50 (1 H m,
5.15 (2H, s)womoBdiasl6 (2H, d), 7.16-7.26 (2H, d)) 7.30-7.39 (Fdtapshuisis 35
(1H, s) LRVMS: nmlz 492.1 (M\H +) 25 6 May 2003 WO 001 39125 -114
PGT/1B99/01913 r ON. ~ N N NHSOZMe The tidtgee conpound of preparation 137
(500mg) 1.06mmol), anmmonium formate (500ny, 7.93mmol) and 20% w w pal | adi um
hydr oxi de on carbon (50ng) were heated under reflux in ethanol (20nl) until
gas evolution ceased. The m xture was filtered through Arbocei 5 and the
filtrate evaporat ed‘HWRMdOW%dES SI50M)-4 (BREs) €34.4\8¢ (ms.n)puraguqﬁ (oM, m),
colum chromat o on.silica gel using gradient elution of

di chi or onet han%g‘?‘%g éﬁbﬂ‘o 88 ammonia (90:10:1 to 80:20:4). The residue
(300mg, 0.89mml) and the title conpound of preparat| on 7 (222mg, 0.88mmol)
and sodi um triacet oxyborohydride (285nyg, pere sti rred toget her at

acid (30m,%510% . The sol vents s e,
resi due was basified with saturated SOdI um ca
with ethyl acetate (3x). The conbi ned organi q| sol utions were dried
(MySO,,), filtered and evaporated under re pressure to afford the
title conpound as a white solid, 407nmy. ' H{NVR|{(400 MHz, CDCI3): 8 (ppm
1.31-1.48 (9H, m, 148160(2Hn) 177- 15(1Hn) 190223(4H,
m, 2.26-2.44 (2H, m, 02-3.10 3.66-3.74 (1

n, 4.03 (2H, s), 4Tqyebwrt?cﬁ" eifaw-qﬁ'y (5 2097&05"092) W%dlswveden IMY@MU(&IJ (250
m) 6.35-6.44 fijard cobled mknl&b—@at&ﬁba(ﬂ? Mo tisl3 solitiohWag added(nétilityl Hthium(28H1 df & 14.5M5 )
P EPARAT10N 139Iu§9

B
L. 2. 4 i azaouEon B, 58 minf 8L s 3oAGiby e was then ajouep g warp tp mogy o,
chloride gt weropasatdtel aep stiveslider 4 heyr. uThisrvast thehecqoleﬁl o B%ms0d Al solution of
preparation 13(&1e(h3x391% I)ﬁpl%?mobpﬂoﬂluﬁ‘ﬁéﬂmm@(ﬁ 6§ Msmmat mQ&rahﬁl&bfuﬂan 0'mi)

e e SR Lo B SRR 6530 e, T 1 e |
phenyl aceti m dan@ent@tdd aotéroedated (gedsdrg, adl B@entesidye ditcreted Withedietby catheyn(10v)s
stirred at roqir H@E%{eaédb(e@aféﬂf eécﬁ‘ﬁr‘rlé Wc&rﬂﬁné@kﬂ&ﬂhﬁnﬁ!@%&?% Pprate

reduced pressure e residue was di ssol ve ort oacetate

and heat edfundiBferT8IYcRY Prassure T heotesidue Vs pl"@??@tqycﬁ?“&ﬁ'scrﬁ%?t%ap iR tg'&S‘P\Q@
renoved under usadumedlutxorﬁ gidaien? @0 pekEhéEthy 9dcethte (955 t@CML10BX8/ M Gde3 the title
pressure and tclgg,f,g %19 brown oil was purified by col urm chromat ogr aphy
on silica gel us dl chl or onet hane: met hanol: 0. 88 ammoni g I—’? as
eluant to afford thé" NMR| @OGMHp JeRfels)ad [PRMHA LR (3Fb t) S0 &#H. t) 59(@{" s),

(300 MHz, CDClm)s5.88(1Hpey 1.83 (2H, d), 2.08 (1 H dd), 2.20 (1 H dd),

2.405(3 s), (2H s), 4.10 (1 H m) 4.38 (2H, m,
5.18 (2H, Hzr% 7. oﬁ?"‘%"ﬁ%( H9LRIVB mz 391 (MH) PREPARATION 140 10
~3- Benzsr | - 5- net hyl - .2.4-trtazol-1-yl~oil eridine WH ,N ~ / Qbtai ned

fromthe title corrpound of preparation PEEpARATIONEZ 1N 100%yi el d using a

simtar procedure to that in prepagﬁti 8n Z’EE-O' .

o OH

ate solution and extracted

o]

25 To a stirred solution of the title compound of preparation 16 (1.80g, 14.0mmol) in
acetone (30 ml) was added 1M hydrochloric acid (1 ml) at room temperature and the mixture
stirred for 3 hours. The solution was then diluted with additional acetone and Jones' reagent
added until the solution became permanently brown. The reaction mixture was then
evaporated under reduced pressure and the residue purified by column chromatography on

30 silica gel using ethyl acetate:pentane (75:25) as eluant to afford the title compound as a white
solid, 1.18 g.



'"H NVR (300 MHz, CDCI3): 8 [ppnj 2.03-2.38 (4H, n), 2.41 (3H) s), 3.01 (2H,
m, 15 3.43 (2H ), 4.01 (2H s), 4.23 (1 H 1), 7.18 (5H mGM8y26031 H,
s) LRVB: mlz 257 (MH ") PREPARATI O-(_141 terf Bu | 1 S)-~4-~3-benzyl - 5- net

girl-1bl-12. Awaua/:ﬂns( 1-yl')-1-~~ eridinyrt)-1 20 glylLi?l Qudrl ~p o191 ~©
N~WN f-- i N~/ Obtained fromthe title corrpounds of prepara I oNns and
140 as an oil in 59%yield using a simlar rocedure to that in preparation
80. "H NMR (400 MHz, CDCI3): 8 [ppmU 1. 41? 1.85 (4H, m, 2.05 (4H)

m, 2.38 25 (4H, ), 2.41 (3H, s) 298(1H d) '3.14 (1 H, d), 4.00 (2H,
s), 4.81 (1 H, s), 7.28 (10H, LRVE: nlz 491 (M#+) PREPA ATION 142 (1

1-3-[4-1, -B~nzvl1 3

yl)-1-1,~" ~pendi nvl1 - E;Féﬁen\l\/,%| l‘i@%c'% é[pk;; ?égk)%ﬂ\/@ 68)5:%12@) 34% 2“%39&‘ N
PCT/ 1 B99/ 0191 3Hmk 1 e (&Rshpound of preparation 141 ( 1.70g, 3.50mol) was
di ssol ved i n net hanrMsempydo@aHpric acid (30nm, 2.5M and stirred at room
tenperature for 2 hours. The solvent was renoved under reduced pressure and
saturated sodi um carbonate added. The aqueous was 5 extracted with

dl chl orome®hane (3x), the conbined or gagBEEABAIIQNoWs were dried (MyS04),
filtered and the sol vent renoved ¥ Sdlab@endeamonlik Beig 0 afford the title
conpound as a ~;lear oil, 1.40g. '"H NI\/R (300 I\/Hz CDCh) b [ppm 1.68-1.91
(6H, m, 1.98-2.18 (3H, m, 2.21 (2H, ni, H m, 3.13 (2H m,
3.89-4.03 (4H m, 7.18-7.41 (10H, m 10 : z 390 (M#+#) H 15 NCH N/~
N~ N~ ~N / 1-(3-Di net hyl am nopropyl ) - 3- et -0#r bodi i m de hydrochl ori de
(177mg, 0.93mvl} was added to a stirred solution of the title conpound of
preparation 13 ( 186+Bytylidit@3(s6ml of 262:6M isbletianiin hexaoe 1246mme!) was pddedairepwiseto 4.42
(300nmg, 0. 76mpgply }‘dgurgd gdabﬁa g%&%%uéo%%ﬂuhmméf(ﬁﬁﬁl il4d?f%'61) At 7%b“ﬁ¥e%£:ﬁbh c

acid (5m) was a e reactign s{wred sol vent
was renovédl uWE%rwaFBQﬂJ(‘Ra(? 384 <7, SQIUHRN © ﬁléc'qpég‘ﬁi‘?‘?ﬁﬁxﬂf’la%@ 849 §Emmol) in
directly ont otetramydtdfurn ()fOOB\l)Iwasaadmd dedpwigad The tréaction was allowed to warm to room

conpound 5. 2 STIRCELPE B8 st JoP SRRl T e i coflel i T6°C, Ao fiea,
(15H, m), 2. 9thrqughifordp ml@!tqszaf(dlﬁq"ewor 1h0u1) 10% 3quegus ssdlweﬁmp wmenraddeos 06
(1 H dd), 7.{%né pbRioh bl tHE) readdliod Watmdd tothhorr terhfddbure e deadtion Mas)dilutedbwiviy
2003 15 water (200ml) and extracted with ether (5x). The combined organic solutions were dried
(MgSO0y), filtered and evaporated under reduced pressure’ to afford the title compound as a
white solid, 1.16 g.
'H NMR (300 MHz, CDCly): 8[ppm] 1.98 (2H, m), 2.34 (2H, m), 2.56 (2H, m), 6.35

(1H, bs)
20 LRMS: m/z 231 (2M-H")
PREPARATION 19
o)
OH
o~
25 Sodium hydride (60% dispersion in oil, 1.20g, 30mmol) was added in one portion to a

tetrahydrofuran (100mi) solution of the title compound of preparation 18 (1.16g, 10mmol) and
iodomethane (1.86mi, 30mmol) at 0°C. The reaction was allowed to wam to room
temperature and stirred for 5 days. The solvent was removed under reduced pressure and 2M
hydrochloric acid (100ml) added. The aqueous mixture was extracted with diethyl ether (3x)

30 and the combined organic solutions dried (MgSQ,), filtered and evaporated under reduced
pressure to afford a clear oil. The oil was purified by column chromatography on silica ge!
using dichloromethane:methanol:acetic acid (90:10:1) as eluant to afford the title compound
as an orange solid, 1.11g.



WO 00/39125 -117 \ / 0O PCT/1B99/01913 N Benzyl 4-piperidi necarboxylic acid
(5.00g, 22.8mm!), 1-(3-dinmethyl ani nopropyl)-3 ethyl-carbodii fiiMay 2003
hydrochl ori de (5.25g, 27.4mmol) and 1-hydroxybenzotri azol e hydrate (3.84g,
25.1 mmol ) Wyfgegrdged to a solution of nmethylam ne (11.4ml of %%ﬁﬁ@wk 13
solution in 5 tetrahydrofuran, 22.8mmol) in dichloronmethane (1 7O

m xture was stirred for 1 hour at roomtenggrature, then partitioned

bet ween di chl oronet hane and water. The organic | ayer was separated and
washed with brine, dried (MyS04)) filtered and evaporated under reduced
pressure to furnish a pale yellow solid, 3.50g. "H NWR (300 MHz, CDCI 3): 8
[ppm) 1.78 (3H m,1 V 7n)98.28 Q2 3, 284

s), 7.21 (m 5Hé LR'I\-/lZBNg% &wMﬂ CDé|3) %‘pb'%lgﬂ ggﬁ%soﬁ S Seag‘eﬁ')n (Zﬁ 5‘9 138
16. 7ol ) was @Hdd8d i n one portion to a solution of the title conpound of
preparation 144 (3.50g, 15.2mol) in toluene (100nl) and the m xture
stirred at roomtenperature overnight. The reaction m xture was filtered

t hrough a short plug of silica gel washing with dichloronethane (100mL) and
t he sol ventS renoved under reduced 20 pré@gﬁﬁﬁmﬁgui%ﬂnlsh a yeIIom1foan1
5.00g. The foam was di ssol ved j 2-Ptiftue DRipdndinggtb oy

(4.81 g, 22.2mmol) and phenylacetlc hydra |de (3 02g 20. 2nnDI) added. The
reaction was heated under refiux for 12 h¢gurs, cooled, filtered through a
pl ug of Arbocel and the sol vent renovegon duced pressure. The crude
product was purified by colum chromat ograp sidg ca gel using

di chl or onet hane: net hanol: 0. 88 ammoni a (95: 5: O~ S 25 eluant to afford the
title conpound as a pale yeIIow oil, 0.85g. 'H NR (300 MHz, CDCI3): 8
[ppm 1.60-2.20 (6H, m, 80- 3. Ooﬁ&kﬁ : 28 (3H, s), 3.5B (2H, m,
4.19 (2H, n), 7.19-Trf !QJOQGPQ‘F?"'W"Q? g, 1P "B@?‘”‘{W?d Q"GPWISGt%SHSE%@"W'
00/ 391 2t5 11&13 zf &h&@ﬂohﬁ@%m%l@ @b@.ﬂma% d‘dmamrﬁémeanbl(gdommru@@undsmed gort
preparati o n o yi el Si ar _pr e

in preparatd on aﬁ‘e reRFtIT % Sheé&@g’f? ?}3 d‘? ‘g@&%ﬁd ﬁlﬁﬂ dard
2.20-2.60 (4H, evaporatyq urZieBt}d(J@Id)pres}urem ﬂ‘bﬂ(mHﬂﬂenpmpdums(wmtespl;d 70.09- 7. 40
(5H, m LRVB: m z 3P7Nl\ﬁh/'?‘gdo ﬁﬁFPe%@lTl %Aﬂ?ad&H QZPT (21, m), 268 .(1 2.80

~1- Benzvl 4~ , ~J' | uo enzyv 4-oxadr azol - )me)[ hanol
Hr' '"NNF Sdéi"'d%%&?()%m)l%l@‘(‘%@?rﬁg A1 b0 ( \Wag' added to a stirred
sol ution of the ti tURMS: eirpeatn-9§ preparati on 102 (1.35g, 3.53mml) in
nmet hanol (1]55ml) and the reactants stirred

The title compound from preparation 20 (1.00g, 4.44mmol) was added to a solution of
20  N-hydroxy-acetamidine (362mg, 4.88mmol) [Chem. Ber., (1884), 17, 2746] and 1-(3-dimethyl
aminopropyl)-3-ethylcarbodiimide hydrochioride (1.02g, 5.33mmol) in dichloromethane (20mi)
and the reaction stirred at room temperature for 18 hours. The mixture was then washed with
water and brine, dried (MgSQ,), filtered and evaporated under reduced pressure to afford a
clear oil. This intermediate was dissolived in toluene (30ml) and heated under reflux with
25  continuous removal of water for 18 hours. The cooled solution was evaporated under reduced
pressure and the residue purified by column chromatography on silica gel using ethyl
acetate:hexane (50:50) as eluant to afford the title compound as an oil, 580mg.
'H-NMR (300MHz, CDCly) : & [ppm] 1.88-2.05 (2H, m), 2.20 (2H, m), 2.40 (3H, s),
3.13-3.48 (3H, m), 4.01 (1H, d), 4.37 (1H, m)



at anbient tenperature for 2 hours. The nethanol was evaporated under
reduced pressure 15 and the residue partitioned between di chl®Msye0R&ne and
wat er. The organic extract was separated, concentrated under reduced
pressure andybhessiesi due purfied by col um chromat ography on lsd:'i'/hfﬁ/ogﬁ

usi ng di chl or onet hane: net hanol: 0. 88 ammoni a (90: 10: 1) as eluant, to afford
the title conmpound as an oil, 860ng. 'H N§§ (300 MHz, CDC13): b [ppn] 1.79
(2H) m, 2.23 (4H, m, 2.65 (2H) m, 3.46 20 (2H, s), 3.74 (2H, s), 4.05
(2H, s), 7.02 (2H, m, 7.26 (7H, mM LRVMS m z 382.4 (M) 6 May 2003 WO
00/ 39125 -119 r ~N N F PCT/1B99/01913 To a stirred solution of the title
conpound of preparation 147 (495ngy, 1.31 mmol) in dry acetonitrile (8m)
was added potassiumtert-butoxide (184E358&5&ﬁ§ ) and net hyl tosylate
(296ng, 1.56mmol) and the sol ut| on sti ent terrperature for 5
days. The 5 sol ution Z&g=Tpifly [ofdehen-faie ‘ dpipgfidindlricetbanone . The
organic layer was separated, concentrat ed under =2 ed pressure and
purified by colum chromat ography on silica gel
met hanol : di chl oronmet hane (95:5) as eluant, to aff\ged the title conmpound as
an oil 270mg. '"H NWR (300 MHz, CDCI3): 8 [ppm 1./82 (2H, m) 2.05 (2H, m,

2.50 (2H) m, 2.70 10 (2H, m), 3.22 (3H) s), 34X (2H s), 3.52 (2H s),
4.04 (2H) s), 7.02 (2H, m), 7.26 (7H, n){:jszkg 396.5 (MHO PREPARATI ON
_gl
n(

149 4-[~4-Fl uorobenzvl)-1. . 4-oxadi azol - |)-4-~(nme_ thoxynet hy) oi
eridine 15 1-Chl oroet hyl chl orofor n’éicemeU.' 0.87mml ) was added to a
solution of the ttbe conpound of prepaflati on 148 (265ngy, 0.67mvl) in

di chl oronet hane (5m ). The reaction m Rture was stirred for 24 hours at

anbi gnt I terrlper at urobtaiddaen feancand r aied copRINd echsceﬁreaava@dnessmr ea{,a'he;v.
resi dual oi i xture .
heat ed under h%‘l”f"&?ﬁ?@ Ca%"ﬁ'ghqagﬁeg? %@Sgrgg‘)'%gggd%@ebf"?%%’ fS8ieen o °e] in

sol ution, whideh Yigldusingrsimilar atosepuratd éhat indiRpe@tion?tessure and purified by
col unm chr onat ogr apiFe oéMth@D©9| a%ﬁbﬂ%ﬂ?h'ﬁﬁoz%mﬁ aﬂ?.ﬁél@.@?%sr@-rﬁﬁ
anmoni a (95:5: conpound as a " 160
25 HI NI\/(R(36(9gI</ﬁIi dj%&’?p"}ﬂ ﬁ‘]* g? h“%‘r—r“ , 2. gg l(JzH m, 29?1 (2H,mg
M), 3.24105H, ), LBMS3 n/2B43 @INHD. 05 (2H, s), 7 02 (2H, m, 7.26 (2H, m
LRVS mz 306 (VH) 6 May 2003 WD 00/39125 -120 5 PCT/1B99/01913

15
N-Methylmorpholine (0.32m!, 2.92mmol), 4-dimethylaminopyridine (81mg, 0.66mmol)

and 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (306mg, 1.59mmol) were
added to a suspension the title compound from preparation 20 (299mg, 1.33mmol) and N-
hydroxy-4-methoxybenzamidine [Chem. Ber., (1888), 22, 2791] (268mg, 1.33mmol) in
20 dichloromethane (20mi), and the reaction stirred at room temperature for 40 minutes. The
reaction mixture was washed with 1M citric acid solution, saturated aqueous sodium
bicarbonate solution, water and brine, dried (MgSO,), filtered and evaporated under reduced
pressure to afford the title compound as a yellow foam, 320mg.
'H-NMR (300MHz, CDCl3) : § [ppm] 1.94 (2H, m), 2.11 (2H, m), 2.88 (1H, m), 3.16
25  (1H, m), 3.35 (1H, m), 3.61 (3H, s), 4.02 (1H, m), 4.37 (1H, m), 4.99 (2H, s), 6.94 (2H, d), 7.64
(2H, d)
LRMS : m/z 381 (MNH,")



otained fromthe title conmpounds of preparations 7 and 149 as an oil in
93% yield using a simlar procedure to that in preparation 806 M&y20R (300
MHz, CDCI3): S [ppmJ 1.28 (9H, s), 1.87 (6H, n), 2.28 (4H, r’r) 2.66 10 (1H,
m, 2.78 (1Hwop(3932522 (3H, s), 3.49 (2H, s)) 4.04 (2H, s), fgy%&}%\‘
6.72 (1H m, 6.98 (2W t), 7.25 (7H, m LRVE: Mz 5396 (M

151 15 r "N N F H2N Qobtai ned fromthe titlggconpound of preparation 150 as
an oil in 98%yi eld using a simlar procedure to that in preparation 81. 20
LRVS: mz 439.7 (VH) 6 May 2003 WO 00139125 -121 ONwHMNM~/ NO
PCT/1B99/ 01913 5 The title conmpounds of pr epar at| on 39 (200ng, 0. 82mm1)
and preparation 8 (28me-TIrflod ! 4 X8l 2. 4-08 nipStidiiviL
tri acet oxybor ohydri de (209ng, 0. 98nnDI) hIoronethane acetlc acid

(1oOm, 10% for 4 hours at roomtenperature. Saturated aqueous sodi um
bi car bonate sol ution was added and the product extgs SH~wi t h

di chl oronet hane (3x). The conbi ned organic | ayers washed with water
evapor at ed under

and brine, dried (MySO-), filteregand t hen
reduced pressure. The product was 'fi e chr omat ogr aphy on silica gel

usi ng et hyl acetate: net hanol (95: ant'g~Nhen di ssol ved in diet hyl
ether saturated with hydrogen chlori de gas. Evaporation to dryness provided
the title conpoundAZsiution: ohihgrtife iremppuns afaprepargtipfR3 (Xjdme. 6:85mmodn tglyene
?.26; N, 18. 5@¥mi)waSBSdied uldePreidshiath confiftidUs Fersbviallof wafer fdb48 Béurs Hind thedebotel,

. 5 812 oo™ }wo eyl dpy, %&Wﬁr&s}@osﬂﬁg cbodld VB nd,f fpube
7.17-7.25 (2Hchreppatograty. 7. 95 ( 7slican) . gBl 45- psiag (1and)  nglutiorVs: gradienti5o of

(M) 20 (a] py emél'éd@hlf:f‘omeﬂﬁné”ﬂmethaﬁél D@8 mmorih ($080:0% &50:9818:013) td &Xford AR d

of preparati on 116@ n@ %]7 mol ) was di ssolved in ethanol (20ml) and
20% W w pal | aPRATRPPR) 87 8 CFHLIo /8% bon (500my) and anmoni um for mat e ( 728y,

11. 5mmol ) 1&dded. ThENMBABOGMHE, mglshe&tp@m]umaﬁr(eﬂl ony, .28 (2H, m)A.22-2.62(3M]
and filtered Iy I f I concentrated under
reduced pr ess{??e%gg%' %thé ?SISSI'?)AE Qé’gﬁ-{ mg 6‘%{%’ {j)l" talbg(éﬁam)ound of
preparation 3 vvereLFEM%dm{Z(?f’Bl(M’ﬁére the title 6 May 2003 WO 00/ 39125

PCT/ 1 B99/ A 913 conpound using a simlar nethod to exanple 1. The reaction
m xture was purified by colum chr omt(@%@uﬁl ica gel using

di chl or onet hane: nmet hanol 0. 88 anmoni a (95 5:U.5) as el uant to afford t he
title conpdund as a WA ¥luorer hgenzyi-1.2.4-0xz anone

Obtained from the title compounds of preparations 20 and 56 as an oil in 11% yield
using a similar procedure to that in preparation 21.
'H-NMR (300MHz, CDCl) : § [ppm] 1.81-2.02 (2H, m), 2.18 (2H, m), 3.09-3.42 (3H,
20 m), 3.94-4.08 (3H, m), 4.36 (1H, m), 7.31 (5H, m)
LRMS : m/z 357 (MH")

25 o



Found C, 66.90; H, 7.92; N, 18.68%5 C2~H-N50; 0. 5H20; requires C, 66. 64;
7.95; N, 19.06%' H-NVR (300 MHz, CDCI3): S [ppnm) 1.82-2.45 (1PHanzQ03
2.95-3.12 (3H, m, 4.05 (1 H m) i.13 (1H, m) 7.21-7.40 (5H m, 8.21
(2H, m LRMSvowbae1368 (MH) 10 EXAMPLE 3-5 The conpounds of therhabdmeig
tabul ated exanples with the general fornmula: N j--R L~ ~/I were prepared
using a simlar nethod to exanple 2 fromtgg.title conpound of preparation
3 and the correspondi ng benryl am ne. yes apuopoo~p~tu aui se paui ei qo

i onpo~d = L apl wexoq~eoaue~nqop~o{| r (do~dl ~( uadd- L-[ | ~ul puadl d( w

L-(1~(-y IozeU| H9) 6'L-EZ'1 " (P "HL) S9'9 "(w 'HL)

ZL' S-b° Z L- H3' |~U“1§A/‘é@du(rﬁ\’h£?b))lde5§’oltﬁon ffbml"?doﬂrhol ad addebltd a solution of ethyl 4-

DU -6 5| PURSTRsEIBpiay, (104,53 i) o dieg bu émég%seq&éi Ve dymedin’

“(w T HO) 9E' 1-d@xarie (5Qml). THE yesgtioromixtunewapstiref @titpon tempegaigre(fgr 3 hjurgdhe sdivent

; %21] SPLE( ( PwaE"e)/aﬁéf?atéi arléef lleah'édatb?gisdre(éﬂd ‘thdl rebidBel adfdif éd"Wlﬂfﬁ&héd\%éhI%c%lnd

U6 T (B 8 sisaus sphinn AR effetiey bARY sl D FDIBBRRL e Seicts
:0L"1 "H : Zb' mere washed wilyOline, dHigd Z(MESQnuﬁlmmar(dsévmg)'ated unde(rl?adub&c) pf@8sure to( W
'H8) Qi1 6l'skomy é\ﬁ&ﬁﬂg&??ﬁw%&esz&l oGS 1B 98 E " (w b

QZ' E- 96' Z~qo|o X o~d~Suau H91) 9b

| wdd] - L- [ | ~ul pNad| ofd-NMR (GegMHz, GRGhdx: f [prm] @HGLMZ!%‘H%ﬂeﬁﬁr%ZELm)Nti?:
98I 9b " LLZZ%‘ ﬂ’ﬁ AT 278-288|(c2);l|_|r_|~1?_,4é)9|(2l|-l_| n88?\|1?—|~(28 E)) | - E~-1 V940" E1' N
sa~l nba~-~ "6 ~H X -til-E~- " E1
-91' L ' H .%%¢' 29 kaén%\%% éaa' 131. 1b3l dWdX3 - EZ1 T6l 0/ 66H LLCd

SZi 6/ 00 OM EOQOZ ~eW9 6 May 2003 ~' VO 00139125 -124 \~ N PCT/1B99/01913
A mxture of the title conpound of prepargbaRATION 7566y, 2. 27mol ) and

sodi um hydr oxi de (136ng, 4 i n_et hanol Onml) .was stirred for 2
hours at room tenperature aéﬁ%@%&%ﬁ%ced
pressure. This internediate and the title conpoupd 5 of preps ration 3 were
then used to prepare the title conpouwqd usi as| IiNHgr net hod to exanpl e
1. The reaction m xture was purified colfum chrﬁ)mat ography on silica gel
usi ng di chl or onet hane: met hanol: 0. 88 a . :2:0.25). The product was

di ssol ved in nethanolic hydrochloric acid (3m, 2.5M, and the sol vent
evapor at ed under reduced pr essure to affBrd the title corrpound 85ng. 10

Found C, 6G8.16; H, H]dﬁne Skl ds ddabld s Hﬁtnoﬁ) oPtNB @l carfisb Sﬁprgparﬁ:%n 69;

3 06540 ( 6+ Zfeé’ss%@o@@ wz&'é%% o LB ek ks R

LRVS: m z 383Tievebdied mbduré\wae evaporated lueder oathuwed gheessdre parﬂ)ﬁleatasudmes pGrifiad by 37
vere used tO0 pi@RAERoMBBgrably én QWGQnQJ%ﬂgc%@n@tﬁﬁbl @Efsﬂgéjeﬁlﬂntq A €
1. The reactlgl plxturﬁdva ur i f 59 hr omat ogr aphy on si |ca gel
usi ng di chl or B4 CAMPOHRY 33, 'ted""’@ﬁ“'é? %1‘38 2:0.25) as eluant to afford
the titl e200npound H-BISGOOMHLE, KR 3&(bph‘|1121 40Q0538 (9N, by, 1.6BMNBS KHH 0n)( 3BD-233,

1.78-2.48 (14 3.04 (2H, m, 5.13 (1 . 7.20-7.40
(5H, m) 7.(50HZ*3E1B '%szg?;:/z%is(mm LRVS: m(z 44?(M—I+) (1-m

A mixture of tert-butyl 4-cyano-i-piperidinecarboxylate (2.69g, 12.8mmol),
hydroxylamine hydrochioride (4.45g, 64mmol) and sodium carbonate (6.78g, 64mmol) in
water (40mi) and methanol (40ml) was heated under reflux for 5 hours. The cooled mixture

30 was concentrated under reduced pressure and the remaining aqueous solution extracted with



EXAMPLE 8- 15 The conpounds of the follow ng tabul ated exanples with the
general fornul a: 6 May 2003 WO 001 39125 -125 ~~ ~-a PCT'/|@B&g/200813
were prepared using a simlar nethod to exanple 1 fromthe title conpound
of preparati gfp go/sv3sk t he correspondi ng am ne. 6 May 2003 V\Dp&%@?gls
Z26 PCT/1B991 01913 EXAVPLERY1ELDDATA~" ~ i w51%d1 NVMR (300 Mz 8 "
~(ppnj 1.74-2.42 (9H, m), 2.48-3.20 (8H m,ge3. 17-3.55 (2H, m), 3.68 (1H,
m, 4. 06N—{3 (4 (3 (2H, d), 4.97 (1H s), 7.20-7.40 (10H,

m, Benryl - .98 (1H, moxadiazoi-5-yl)1-LRMS : 459

(M) pi peri di nyI j - 1- phenyi propyl ) cyct obut anecar boxam de932% H NVR (300 MHz)

CD30D) : 8l (pp Z(Rf) h é!r.‘r .Qé Z@éwmh d%nﬁ%e"r'én %}1
4. 96-5. 06 (1H)£|Eh I%C%ei% 5 % %H%d 0{gaer re:u Zessgr_ to ae%r&l the tltlm ; Bed d(ig?_b
d) Met hoxypheny{Yd! g1?4)2 HerpghpRg! eyaporaterisun © e'compound as a
(M—|+) oxadi azo'w&tey.bﬂd 2ﬂ09per| di nyt}- 1- phenyl propyl ) cyci obut anecar boxam del0

' ~~5% H NWR (300 8
$), N-(3- (4- (5-3. o, TR @@M’%{ Cogi"@ggz"’f&?ﬁ%az' %0(547'45% @t( ™ 228’?” m),
7.25-7.40 (BH, 2?55%&1)6&‘&(25 p)-58- AN nlz 383.3

(MH) piperidinylj-1-Melting point [CJ: QO (softensphenyl propyi)cyciobutato
gum necar boxam de'! 1'' ~30% H NVR (3D0 wa SNFO ~ | [ ppni
1.78-1.92 (1 H m, 192205(1HN—[1W205245(11H n,
3.10-3.55 (6H, [ 4-(5- phenyaiRutd 442 2NZQUOXYV T BRCHDE

(1H ' m, oxadi azol - 3-yl) - 1720745(5H) n')

445.2 (M) al es apuopoo-~ p t4 aN

apl wexoq. i eoaue~nqot o~( of pdol dt ~t uazeg- ~- i

Z' 69ti zlw:SW' 1~ ~E~~ tag(w ' 06) '~)-~ | ©) - N (w' H 6)

9Z'tr-6l."'~ “(w ‘HE) 8L'E-99'fi '(w ZZE-26'"Z ' (w “Hb6) 8E Z-8L'6 |wdd]

/ N~ ~q : (004 ' ZHWOOE) ~IWN HY8w | ¢ ~- aptvvexoq eoaue nqg

"ot o~fo{l ~(do~df t~lutpuadtd(,HWN 9th Zl w : SWh~-~-(]~-Z-10zet pexo(w ' HZ)

90" 8 ' (w 1§ 09" L ' N-methyyorpioiipe 1{198m), 9185'?1[5‘8% bgyzoicy agig: (1.10gy, 9-¢4mmally' 4-

' Ew ) H06) E8' -difakthyldminopiaidide (502iNg (411 niidl) 2K 1£(3-dimethylidmindpropyh)-ZSthgicarboifiiinide
Q0~ 'zHWO

put puad d- 6- (9*”%%”“&'7@%?%%@%% pARS i RAoR ond R AR o bleparprion,. |
D P O (e 00 b b ot (0D s e et o

“(w ' H96) Z9' Zeﬁberﬁtufel\ﬂ:dhs ho(is.] FHe nﬂ*tMcéGf%)wdsWd! WitV A @ \dittic- Ll sBlufidh) saturated

AP éé“sfﬁdfﬁ thobriShate 54 : @@W&%&Eﬂ@é effed (MSOQ), itersc apd evapgrated |

- 6- [ t ~(ut puadi4d pesgyre toaffo }'"Wﬂwaéal“maj“mﬁﬂ@f - -t ozei pexo8
: (OCea~" ZHW 00) bV\NH:hMRtxha)Mf& 1614 (sBls), losirle 72 (2H, m),, 1.84 (2H, m),
:ZI Z? N g)z R R R AT &hkﬂ)%é]a J_'H m?o 43(21'4"63 7. 488K ), 7.58 (1H, m), 8.02 éH
d)
20

Obtained from the title compound of preparation 28 and phenylacetic acid as a white
25 foam in 69% yield using a similar procedure to that in preparation 29.
'H-NMR (300MHz, CDCls) : & [ppm] 1.45 (9H, s), 1.55 (2H, m), 1.82 (2H, m), 2.44
(1H, m), 2.72 (2H, m), 3.78 (2H, s), 4.19 (2H, m), 4.51 (2H, s), 7.31 (SH, m)

PREPARATION 31



~ Puno~ L H'EZ 799976 -LZL 1610/66glLL~d SZI 6/ Ca OM 00Z ~eW 9 6 My

2003 WD 00/ 39175 -128 PCT/1B99/ 01913 EXAMPLE 16 N ((1~)"~-(4- 6 May BBy
| -1.2. 4-oxadi azol - 5-yl ) - 1- oi oeri di nyl | -1-13-ft~oroohenyrlloroi p~rl]-~
~yrcl op~Ry[ -wetoasdde 5 Di i sobutyl al um ni um hydride (42.1 m Oi’C?llésrﬁ%ls
sol ution in dichloromethane, 42.1 nmol) was added dropwi se to a solution of
the title conpound of preparation 12 (5.7g9.19.1 mml) in dichloronethane
(100nmt) at -78C. The reaction mxture was stirred at this tenperature for 1
hour, then nethanol {5m ) pre-cooled to -78C was added. The m xture was
war rred to room tenperature and washed W|th 2M hydrochl oric acid, water and
brine) dried 10 (MJSO, ), di.ki Q 3iB g reduced
pressure to afford the a y e , ) hi's oil
(485nmg, 1.81 mmol ), the title corrpounéb@ preparatl on 39 (420ny, 1.81 mmol)
and sodiumtriacet oxyborohydride (578 2. 73rrrm|) were stirred together
for 72 hours at roomtenperature in ro acetic acid (30nt,

10% . The solvents were evaporated un ed ce ;i;ssure The resi due was
di ssolved in ethyl acetate 15 and vvas‘Hed WwTh safurated aqueous sodi um
carbonat e sol utiong ﬁgﬁ.pl o wa
filtered and evapora?ed \l%‘%@ guc@r esg{lj?%"’%lfhe% g-éllnﬁqg N%gg,@ ropyl)-3-

1. 42mml )  wasetkyigarbagimigde hxdrﬁfmﬂdat @ 2 fmpepiht lﬁ-@mﬁthvlanemvaﬁlaﬁe(mﬁ@.
{id4m) andstrs, SAmtablpaﬁoemn@etmhapKohM)MmThﬁ ShrhonEweére addudeto aVsaRAGRbEe Uﬂwer

reduced pressure. res odi

bi c;r bongt e s%m?to '&h anrﬁ?lp IE%? ﬁg e%ﬂﬁ/\ﬂ)%n%t) \c{}q 8'%]‘%%%ﬁﬂ0ﬁﬁg§§wﬁﬁ action”
conbi ned or gastired |ahyeam tempasaturej fog opevliows. The reaction: wag wasbedevillh IMacitiig apidier
reduced pressdpifion H&ﬁed@%aﬁkﬁed/\@&lw bichrb6iihtd ¥oltioh, WaterC &ﬁamﬁgsm)anm‘e@and

I I
ol uant. A pordPENEEH Undke FeAERaIREssuln v 6 y9eRour SR of s s o e
acid (28ntQ OE3r8hwes heatddhyntieosefiixcior2a hauss: Yiep coglett: Ahe sqlution ngs evapdratasi Under
1- (3- di net hyl é&&d&&?]‘e@&% BncPth8 rébitue %énﬁéaweabmmﬁs'm&ugiﬁaﬁ%%mw (@%mmyn

|
oo ether atAFEBISRENANE (AOGHE) AR BRI 2 STSETARS e AHEPQU P\ AEREAL 59801 at od
under reduced pres%NER (ﬁ'ml-nzaME 0pprli $4D (9K d), |1rssat81y(2Ham¢t'm85‘(zalnd1).

washed with \1/%{‘8%3 degi){/\%?me)c“zfa( }[/)vas dried (MgSQ, ), filtered and
y

evapor at ed. col um chr omat ography on silica gel

usi ng di cHl or onet NS HBEEZREEIHD. 88 ammoni a 30 (98:2:0.25) as eluant to
afford the title conpound as an 0|I 97mg. 'H NWR {400 MHz, CDCh): 8 (ppni
0.16-0.23 (2H, ), 0.58-0.65(2H) rr) , M, 1.81-1.97 (3H m,

1.97-2.23 (7H, n’),223240§ m, 2.95 6 May 2003
WD 00/ 39125 - 129 FiE/epIouUEis® @e@"wnq@bmateﬁfrepammsum s), 5.08-5.16 (1

H m, 6.89-7.00 ( m, 7.00-7.06 (1 H, d), 7.23-7.35 (6H, m, 7.63-7.71
(1 H m LRNS: mz 7.3 (MH) 5 EXAMPLE 17 pi ~p~~Q-
Xa

] ), ~rcl obutanecarb m U'nez -~ MNMNt--( NNI / .~/ ~O The title
conpound of prepar apd 7 200ng) 0.56mmol ) in dichloronmethane (10nl) 10
was treated with tgffl acewf &cid (4ml). The solution was stirred at

roomtenperature for 12 hours. The sol vent was evaporated under reduced
pressure 2nd t he rwere ¢eapamaSromathei corespaddibe tamidoxingnésiers usidg sitnileomethedsitoum
carbonat e sol i QL@ i% LPset hane. The aqueous |ayer was extracted
wi t h di chl or onet %gbne#g ébmﬁge conbi ned organic |ayers were dried (MyS04),
filtered and evaporated under reduced pressure. The resi due obtained

(131ng,



15 0.51 moi ), the title conpound of preparation 8 (130ngy, 0.56mvl) and
sodi um tri acet oxybor ohydri de (162ng, 0.76mmol) were stirred i@May2003

di chl oronet hane: acetic acid (20m., 10% at roomtenperature for 3 days. The
reaction m xwar@/3ses basified with saturated aqueous sodi um CadFARIs/E1913
solution. The aqueous |ayer was extracted with dichl oromethane (2x) and the
conbi ned organic extracts washed wth brineg.dried (MyS04), filtered and 20
evapor at ed under reduced pressure. The residue was purified by preparative
HPCL (phenononex magel | enC~B (2) aqueous TFA 0.1 % acetonitrile 1:19-19:1 )
to afford the title conmpound, 38ng. 'H NMR (400MHz, CDCI 3): 8 [ppnd
1.71-2.60 (16H m, 2. 61 2.82 (1 H m, 2. 81 3 25 (4H, m, 3.32-3.83 (2H,
m, 4.02 (2H, H—S+—6—FE—{—H: oA H——25—LRMS:
Mz 473.3 (MH-TrePagiogny 2003% 00/ 39145 PCT\??%9/01913 130 H N N=~/ N I |~
F O- FFri The title donpound-Qf-ngepdrati onHMMR2200Midz, COGIHND Ippmin1.49
di chl or onet hahe (10gt) [was trea g (§|!-|f§ uig&qgﬁtéﬁ '@'Ffﬂ)%ém )n% %Tgfsgo

solution was ptirred at] room tenps&at ur
evapor at ed unfer reducdd pressure and tH%H'r'BkﬂdGéz'D\za@) Bei6r7-81 Ghe m).B. H(2hk ¢
sat ur at ed aqueous sodi ym car bonat e sol ytdyon and di chl or onet hane. The
aqueous | ayerjwas extrgcted with dichl qronet %W)a Z}Q ¢conbi ned organifc
| ayers were died (MgSQ4), filtered and evapora 30 (M. Jiiced pressure

The residue optained (1fi4ng, B~&3rmwl ), t he 'HNMR (300NYd RDT) :pb dpran]at.#®
8 (134ng, 0.58mMmo1)34And sodi utc*g,bog)ohggiqlsggzm ],§)8r§_g)o @H7gm4) 3we e

stirred in digchl orornetlhane: aceti &~&Ci 4 (20 @Zﬁ roomt g‘upera
for 3 days. e reactign m xture was bqlé‘i‘)ffé‘él(mm @F’a‘i’eﬁ“%{ @ "En'ﬁodl m
car bonat e solution. The agueous Iayer yas extURMSErdlzthld) chi or onet hane

(2x) and t he econbrmed—organtcextracts wastred—wrttr—r I1IC) ored—(vySe4—
filtered and evaporated under reduced pressure. The residue was purified by
preparative HPLC (pheiselisAwithqubepiymreeiromatogmplyqueous TFA 0.1 % acetonitrile
1:19-19:1 ) to afford the tltie 15 conpound) 40ng. 'H NVR (400MHz, CDCl 3):

b [ppnl 1.46-2.61 (13H, m, 2.61-3.25 ( ) (1H m, 3.72 (1 H m,
4.13 (2H, s), 4.95 (1 H m, 665(1HW5(7H rr) 742(1H
d), 7.58 (1H) d) LRMVS: nifedSptyiS netiyl-12504-oxadiazol jperigine XVig
~y~{4-[3-~(1. 3- Benzodi oxol - 5- ytrrethyl) 1 2 4 oxadlgé\él-S vll 1-p

v

n

ridinh[)-1Phenyl ~, p~J,)gycl obut anecar boxam de | UK. 383290-511 HN ~ 0/ o/ N
/ o 25 The title corrpound of preparation 79 (258 i
di chl oronet hane (10nl) was treated w t?lf

gtic acid (4m). The
solution was stirred at roomtenperatu 12jhours. The solvent was
evapor at ed under reduced pressure and t ue was partitioned between
sat ur at ed aqueous sodi um carbonate sol uti and di chl or onet hane. The
aqueous | ayer was extracted wi th dichloronethane (2x). The conbi ned organic

layers were dried Et®lpegjimigtedyiroriieridsd2 350, -199mm Rs|ded HEosohtion gt fitfe
filtered and edba@eurﬂta@réaaﬁ@dn zﬁauaagd7 eorﬁ&swreethéﬂw(soﬁﬂ)l THeE réabiichl riRidre was

175 0. 44 the title
nd - sodi a1 elep SROHE bt 8 YRR it R SO G B o P HEHY ey Ut
di chl or onmet harredused pressuss: iThe (egtdnewaao%ﬁedtby column chromategrephy o silicargeBusing/an
The reaction fBlmr‘oh' b&diéﬁtsof'%ﬁlbﬂ‘ol-r%ané Fridtha A1 OrEBL fth o QP 15658:6105) to afford

carbonat e soI P gueolu a(igé was extracted w th dichl oronet hane
(2x) and the c er?@'ap?ﬂ“a BP EeasI{48¢9)- washed with brine, dried (MySO,,),
filtered and evapor'atNMR l(ﬁWMHZI‘@IOB)edS [oped J1456(9H, The 1,70 85U@HWMS, 2004 (2H, ej, by
preparative: H I = (2) aqueous TFA 0.1

% acet oni tlr%l I ei_%@ghs?g ? E&X(ZH (ﬁgn)?l tle conmpound, 31 nt;. 10 "H NWR
(400MHz, CDCI 3): 8 LiRMshimz 290 (Mi 335 (18H, n), 3.46 (1H) m), 3.70 (1H ),
3.96 (2H, s), 4.90 1H nt, 495(1H m, 5.95 (2H, s), 6.65-6.85 (3H,

m, 7.25-7.51 (5H, n') LRVS: mz 503.4 (WZO 15 N-((2
SL~4-[3-(3.5-Di fiuorobenzvl)-1.2.4- oxad o> -1 of r|d|n} 1I ~R~j) ~;

rcl obut anecar boxam de 0_.R0-RH¥LS 6 - - -
0.26mml ) in dichl oronet hane (10ml) mas treated mnth trlfluoroacetlc acid
(4nml). The solution was stirred at roomtenperature for 12 20 hours. The
sol vent was evapor at ed under reduced pressure and the residue was
partfioned between saturated aqueous sodi um carbonate sol ution end

di chl oronet hane. The aqueous | ayer was extracted w th dichl oronet hane (2x).
The conbi ned organic |ayers were dried (MJSO,,), filtered and evaporated
under reduced pressure. The residue obtained (69ng) 0.25mmol), the title
conmpound of preparation 8 (63ng, 0.27mml) and sodi um




25 triacetoxyborohydride (79mg, 0.37mml) were stirred in

di chl or omet hane: acetic acid (20nml, 10% at roomtenperature foMay 2089s. The
reaction m xture was basified with saturated aqueous sodi um carbonate

sol ution. THEO&RMS | ayer was extracted w th dichl oronet hanectiangemaong t he
conbi ned organi c extracts washed with brine, dried (MSO~), filtered and
evapor at ed under reduced pressure. The resiidue was purified by preparative
HPLC 30 (phenonmonex nagel |l enC~e (2) aqueous TFA 0.1 % acetonitrile
1:19-19:1 ) to afford the title conmpound, 39ny. 'H NMR (400MHz, CDCI 3): 8
[ppmJ 1.74-3.35 (18H m, 3.45 (1 H m, 3.70 (L H m, 4.04 (2H, s), 4.93

(1H, m, 6.65-6.91 (3H, m, 7.23-7.45 (6H, m 6 2003 WO 00139t 25 -132
LRVMS: mz 495.0 (M#) s. 5 PCLl'/1B99/0191 3 E) CAMP N
[(1, ~, ~-~~3-Benzyl - 1. 2. 4- oxadi azol -5-yl)-1-o0i oeri di j-1,= _f3

fl uor oohe~y~) p_ro, ~yl J~r cl obut anecar boxam de |
hydride (42.1 m of a 1.0Msolution in dichlorofetiane, 42.1 nmol) was
added dropwi se to a solution of the DytTe MR’ of preparation 12 (5. 7g,
19.1 mmoi ) in dichloronethane (100mly @At 378CJ The reaction mxture was
stirred at 78C for 10 an hour, then netiwanot (5nl) pre-cooled to -78C was
added. The m xture was warnmed to roomt erature and washed with 2M
hydrochl oric acid, water and brine, dried éjl\/gS04) filtered and the sol vent
evapor at ed under rObiained [PmBs ter ditie (comAONRG ¢ PrapRRatien c&mANdn Ethyibenzimyidate o
oil, 3.3g. Fr ayordchiofideddd a Wi %61, in $9% Vield 0sing a sirhifar brockdure i i plepikation 34.

preparati on 39 (42 %“)28_?’130 ) and sodium triacet oxyborohydride (578ng,
2. 73mol ) were stlrreg gﬁﬁ er for 72 hours at roomtenperature in

di chl or or nét hane: acetic acid (30nt, 10~). The solvents were evapor ated
under reduced pressure. The re5| due wasMWn et hyI acetate and
washed wi th saturated aqu I r. The
organic layer was dried (WgSPRy ‘ fder reduced

pressure. The residue (700ng, 1. 42mm|) was stl n- ed 6N, 1 hour at room
tenperature in dichloronethane (14ml) and 20 trif etic acid (14ntl).
re.

i sobutyl al um ni um

The sol vents were evaporated under reduced pres e resi due was
basified with saturated aqueous sodi um car bon: e\,§ol ution and extracted
wi t h di chl oronet hane {3x). The co d e\ ayers were dried (MgS04),
filtered and evaporated under redue@d priessyre. The residue was purified by
col umm chr omat ography on silica gel I chl or or net hane: net hanol: 0. 88
anmonia (97:3:0.3) as eluant. A porti of 25 the residue (100ng,

0. 25mmol ), cycl obut anecar boxylic acid (28ng, 0.28mmovl),

1hydr oxybenzot r i az@bteingg fiem the titia tomgound .o preparation 27 and ethyl 2-phenylacetimidate as

(1) é g di lrr;?tmyljartrran@?gw i}éid)usﬁgSﬁigﬁlhﬁﬂéééfggie'tMﬁnWébé%t&iQM' def(63rrg .
no an rie r re sti or, S a
room tenperature it MBHPMH%Q% 6 depm )1449¥F§6I\@n{5%§§' a%B&éﬁ
under reduced2.p4-8.96 (BH m), A0 -4. €S 4HUM), Wp2-1405¢58l med 1 n et hyl acetate and
washed with water. 30 The organic |ayer was dried (MgSO,,), filtered and
evaporated. The residue was purified by colum chronmat ography on silica gel
usi ng di chl or onet hane: met hanol: 0. 88 amﬁﬂﬁ%ﬁﬁﬂ-@uﬁ&y 2003 WO 001 39125 - 133
PCT/ 1 B99/ @391 3 (98: 2: 0. 25) as el4qaiPhe 8-Wpipérigineonpound as a gum
whi ch solidified on standing, 108ny. Found c ., 70.26; H, 7 00; N, 11.66%
CzZzBH~f N, O2;0 1 HZO requires C, 70. 3¢ 7.00; N 71 5 "H NVF i 400
MHz, CDCI3): 8 [ppm 1.31-2.44 (14H, , : H m, 4.02-4.15 (3H,
m, 5.06-5.18 (1 H nm, 6.84-7.03 (4H, 18-7.42 (5H, m, 7.71-7.84 (1
H m LRMS: nmlz 477.3 (MH) FXAMPI F ~~ 10 TV 1 Sl -3-t.4-1~" (4 Methyl
~s~| f onyl | am no] benmiktiire bf theditio xampounal of prapayatidn 22,~(620d) yildomniol) T asd tddlthe
conmpound of p i Y/ . 0, ? %
(10779, 15amnpEaE Iocht domiad o sl PfiRL ke it B VoRIRBOBA B3 st T
and wat er The reaction was evaporated under reduced pressure and the residue triturated w:th ethyl
20 acetate and dichioromethane. The suspension was filtered, and the filtrate evaporated under
reduced pressure to afford the title compound as a white solid, 340mg.
"H-NMR (300MHz, CD,0D) : & [ppm} 1.78-1.92 (3H, m), 2.13 (2H, m), 2.77 (2H, 1),

3.02-3.35 (3H, m), 7.48 (3H, m), 8.04 (2H, m)




15 (100nl) were heated under reflux for 5 hours. The reaction was cool ed,
filtered and the nethanol evaporated under reduced pressure. ®iay 2048 ni ng
aqueous | ayer was extracted with dichl oronethane (3x) and the conbi ned
organi c | ayewoossorsdri ed (MgSQO,,), filtered and the sol vent e¢anagsRbwes
under reduced pressure to furnish a pale orange solid. The solid and
carbonyl di i m dazol e (158ng, 0.97mmol) werewhen added to a sol ution of

car bonyl di i m dazole 20 (158ng, 0.97mvl) and the title compound of
preparation 115 in DVF (2m ) which had been stirred at roomtenperature for
1 hour. The reaction was- heated at 115C for 6 hours cooled to room
tenperature and the raes vert23ey@Ror at ed under reduced pressure. The resufbng
brown oil was purified by colum chromatography on silica gel using

di chl or onet hane: net hanol: 0. 88 ammoni a (95: 5: 0. 5% as eluant to afford the
title conpound as a pale orange oil that 25 dried from

wat erl acetonitrile to furni sham d Az il D Rdine 62.23; H,
6.82; N, 12.60% C~H3~NSSO, , ;0. 3H20 reqU|res C, 62 52 6. 80; N) 12.57%'H
NI\/R(400M—IZ CDClI3): 8 [ppm 1.78-2.40 (18H, m 8\3 05 (7H, m, 4.03
(2H, s), 5.08 (1H, dd)) 7.15-7.45 (9H, nm) 30 L z 552 (MH) [a]lp -32.6
(c=1.97, MeOH) 6 May 2003 WO 00/ 39 -1 99101913 NH NHz I\ N
The title conpound of preparation 58@692/441 .8mmol ), hydroxyl am ne
hydrochl origde 5 (15.2g, 218mmvi) and fum@arbonate (23.1 g, 218mmwi) in
met hanol (100mL) a r . 0

The reaction was co%m@éﬁl é‘%%g%&a ﬁ%wnéeotgﬂauwgg @3@4@%{,& H‘%@' ?@Eﬂced
pressure. The Prasagire M‘Qa'a%] B@QwﬂQWeﬁxoﬁa@h%Nﬂl&tWéﬁ'smﬁﬁﬁWMOHHF@Mt hane
(3x) and the conbi ngdrEaREs (MAjers were dried (MySO-), filtered and the
sol vent evaporated under reduced pressure to furnish a pale orange solid.
The solid and 10 carbonyl diim dazole (158ng, 0.97nmmol) were then added to a
sol ution @0 carbonyl dii i dazol e (158rrg, m&&md the title conpound of
preparation 115 in DVF (2m ) whi @ SANEE A.oShd LyisHineri@igen t enper at ure for
1 hour. The reaction was heated at 115 hours allTowed to cool to room
tenperature and the sol vent evaporated under pressure. The
resulting brown oil was purified by colum chrom phy on silica gel

usi ng 15 di chl or omet hane: net hanol: 0. 88 ammo :95:0.5) as eluant to
afford the title conpound as a clear oil was freeze dried from

wat erl acetonitrile to furnish a white , D2rrg ""H NMR (400 MHz, CDCi 3):
8 [ppm~ 1.78-2.40 (17H, m, 2.80-3.0%N4HJ m, 4.03 (2H s), 5.08 (1 H,

dd), 5.58 (1 H, br s), 6.01 (1 H, br s) 715730(5H m, 7.40 (2H, d),
7.75 (2H, d) LRVS: ObbdindaOromt MEQutlféQ,o BbrW of. prepardtitn 26 ds anJoil i 9bbsfyickbPusiftfa
title corrpoundlq?o%e?rq haP % rrg7 0.37mol ) in dichl oronethane
(10nl) was t r &G'8 He'? U(f’ﬁ? ®UP 2 aci d (4m ) and the solution stirred
at room t @fper at ur &HNMR (300Hkiz, COCHXES potny &80 (2h In)e 2AS d2thtre)d2.35 (RH, m)edlosed
pressure and m.ga"{)%qgj&ﬁ w@gm&@%l%@@ﬁ {ween saturated aqueous sodium
carbonate sol ution and ron,;e’t ane. The aqueous | ayer was extracted
wi t h di chl or onet hahBM@ZX’)’z ML nbi ned organic | ayers were dried 6 May
2003 WO 00/39125 -135 PCT/1B99/0:913 (MyS04), filtered and evaporated
under reduced pressure. The residue obt aj 0.38mml ), the title
conpound of preparation 8 (97ny, O. 42m§#§gﬁéﬁ%&rn '

triacet oxyBor ohydride (122npé(EMetbyirhald-oxadiaz piperigine -

di chl oronet hane: acetic acid (20nl, 10% at r oom t rrperature for 3 days. The
reaction m xture was basified with saturated 5 eous sodi um car bonat e

sol ution. The aqueous |ayer was extracted w th|di ¢hl oronet hane (2x) and the
conbi ned organic extracts washed with bri Rl (MgS04), filtered and

evapor at ed under reduced pressure. The rge e wag purified by preparative
HPLC (phenononex magel | enC~e (2) aqueous X'0.1 %acetonitrile 1:19-19:1 )

to afford the titl ﬁy&rggawoéﬁrbeiUe 85@\%/35 bubbled through an ice-cold solution of the title compound
of preparation 31 (1.10g, 4.12mmol) in dichloromethane (30ml) for 30 minutes, The reaction
mixture was evaporated under reduced pressure and the resulting solid triturated with ether.

25 The solid was filtered and dried to afford the title compound as a white solid, 670mg.

»
T




10 'H NMR (400MHz, CDCI3): s [ppm 1.43-2.05 (4H, n), 2.05-2.41 (8H,

2.50 (1 H bs), 2.66-2.83 (1 H n, 2.85-3.36 (4H m) 3.45 (ﬁMﬁyaQ033 70
(1 H bs)) 4.08 (2H, s), 4.95 (1 H, s), 6.70 (1 H, bs), 6.93-7.14 (2H, m,
7.27-7.41 (6 . mz 495.1 (MH) 15 E )CAMPLE 25 N I (1

S~(g_(3- ,(2.g‘iouwf’?gh?rvsbenzvl)-l.z.4- oxadi azol - 5-yl ) - 1- | ~ner i d, PGP 2PEL
roa~j ), ~rct obut anecar boxani de The title conppound of preparation 76 (163ny,
0.43mmol ) 8n dichl oronet hane (10ml) 20 was treated with trifluoroacetic
acid (4m) and the solution stirred at roomtenperature for 12 hours. The
sol vent was evapor ated under reduced pressure and the residue was

partitioned between

di chl or onet hane. Theﬁmﬁﬁj@ﬂq Seé“ge\kzs%g% rac deé)m%dsfﬁjg br’re‘?% 52() :
The conbi ned oBdarfdl, majésLHueme dried (MySO ), filtered and evaporat ed
under reduced pressygr@s 'I;h,g-;g@mmye obtai ned (118ng, 25 0.42mmol), the tide
conpound of preparation 8 (107ng, 0.47mmol) and sodi um

triacet oxyborohydri de (143ny, 0 63nnDI) were stirred in

di chl or onet hane: acetic acid (20nl, 10°BRERARAMIGNG4Ago44t ure for 3 days. The
reaction m xture WasTiasipoBiths\ek hb fohe\iky Rbaited gépardfongodi UM car bonat e

sol ution. The aqueous |ayeg, was extracted w th dichioronethane (2x) and the
conbi ned organi c extrgec washed with brine, dried (MyS04), filtered and 30
evapor at ed under re ed Jprgggure. The residue was purified by preparative
HPLC ( phenonbnex nage nC,a (2) aqueous TFA 0.1 % acetonitrile 1:19-19:1 )

to afford the titIe

PCT/ | B99JU 1913 ' H &u&?ﬁ@%ﬁﬁﬁfz’&ﬂ@&gsp@%%‘eﬁ”@'%%%‘i?%aafem"g similar
2.05-2.45 (8H, mﬁwoditomatﬁe%bfdz'mpreﬁym oM 496-3. 25 (4H, n), 3.35-3.87 (2H ),
4.15 (2H) s),[FePr [I H, R, 6.85 (I H, ), 6.P&a(2H, N, 7.23-7.45 (6H,
LRMS: niz 495.%§j7 MH+) 5 10 A solution offthe title conpound of preparatiof
115 (300ng, Q. jr'm)) in dichloronethane (20m) was treated with

di i sopropyl et|lhyl am he (0. 36rrfL) 2. paol ) and ‘H NMR (300MHz, CD50D) : & [ppm) 2.03-
bi s(tetranethyl ene)fI uor of, e

1.05mmol ). Afjter 1 hour 11l , r| d| n ﬁ)ﬁgg%&ggﬁ%vf‘l 52
9600720] (171n’g, 1. 13mmol) V\ﬁsoadded and r'i“? il Hr‘@'l"rfﬁ)eﬁ W& ™ hours.
The reaction jwas diJuted with d| oxane ( rrfL) tuwsmmaaol(ns*)at 120C for 4

hours. The cgotet—mxture—wasgctuted—wtitr—drct IC HON
washed with daturatkd aquéb'u@ar bonateigmtg@Whﬁb )ngppa Iﬁr@a

(MyS04), filtlered apd evaporeted r el @ @H, m),2s28U(RK m)THES-3.80 (R, pn) it
was purified gy colum chromatograpks on @l m;aﬂ%ng?Iﬂ’ng:;g(SHm

di chl or onet hgne: net hanol: 0. 88 ammoni a (94. 5: he resulta
oil was dissdlved ih dichloronethane (10ni}. t'?%"g%eﬁ'z\& WM
hydrochl oric jacid ip di oxanKQ ) and evapor at ed under reduced pressure.

t

-

Freeze drying frompaaterl a itrile gqve t heg pard | §1208 as a yeti ow
solid, 191 ng. Found C) 51. H 7.D6; N, 11.02% CZ~H~-N502;5H20; 2HCI
requires C, 48 09; H, 7.29; N 11.25% ' H NVR (400VHz, DIVBOdt_S) 8 [ppnl 1. 70
(1LH m, 1.6 (I H m, LI 9%2 4 & L0AT m, —&amalcsaowz(aﬁonﬁ 187-217H
3.28-4.02 (2H and H20), 4. 4 ( ( 3 3H,
M. 7.94 (1], 82 (1H3€(&)—~ 8. 8@2 Hy ol 1%'%’23&??[? 1&’) 33k
LRVE: nlz 46C (MH ) EXAMPLE 27 30 ..(1 0(4H m),364(1H m) 4.25 (1H, s).729 SH,
-1- Phenyl 4-1 3- (4- p,~rr|d|pyr))nethy
"'""1 2 ?@ T ZSL T _y.:.j .1_|, =+ \.u ||_\y ]g \{ 1;’9‘%7’C+Gbu; aReett bG_\ITaw: dC 6 A y
2003 V\D 00 9125 -137 HN/N _. "~~~ 1 | O PCT/1B99/01913
PREPARATION 45
HO\(°7/©
\
N—N
15 The title compound was prepared by a similar method to preparation 40 from the title

compound of preparation 35. The crude product was basified with 0.88 ammonia and purified



A solution of the title conpound of preparation 115 (300ng, 0.87mmol) in

di chl aronet hane (20nml) was treated with diisopropylethyl am ne §MaBaod3
2.09mmol ) and bi s(tetranet hyl ene) fl uor of or mam di ni um hexaf | uor ophosphat e
(331ny, 1.05Wmbdav1zxter 1 5 hour 11r-hydroxy-2-(4-pyridinyl) epdpingsiodari de
[ WO 9600720] (171mg, 1.13mml} was added and stirring continued for 12
hours. The reaction was diluted with di oxarg.(30nl) then heated at 120C for
4 hours. The cooled mxture was diluted with dichloronmethane (100nl) and
washed with saturated agueous sodi um carbonate solution and brine, dried
(MgS04), filtered and evaporated under reduced pressure. The crude product

i ol or onet hantl pElimAD, EREATRIGH ALY Oflcs) 602, ualy U Mgolvent gradient, of
from wat er | ace‘?'?ﬂ‘ﬁ’?’P?‘F@‘edﬁ‘?}'éa"f"W?W"8&ﬁz?isoﬁﬁ 90210@ %Wg%? Sgwnlpf@"‘iré )

'H NVR (400MHzan ¢BDEDI0RG. [ppmJ 1.75-2.20 (12H, m, 2 20-2.40 (4H, m),
2.80-3.10 (4H, m, ) 45( 7, 8 H
d) 15 LRVS: nlz 4604'5IQ K‘/A clg'égi g ]eﬂ%?ggg%ﬁn%gégﬁj? gﬁ prepar%tz'll gn
48 (5.60g, 28.3%MdR4 (BHPu o%@yﬁ*érﬁ\héf’ﬂ;?d‘r GBhI oride (9.9g, 142mvl) and

sodi um car bonat e ( LERMS: mk430TWH®) i n net hanol (i00nl) and water (100ni)
were heated under reflux for 5 hours. The reaction was cooled) filtered and
t he net hanol evaporated under reduced pressure. The renai ni ng aqueous was
extracted with 25 dichl oronet hane (3x) SRFPARATIONASE ned organic | ayers
dried (MySO-), filtered evaporated updgs pRdielre to furnish a red

solid. The solid and carbonyidiim dazol e (158 -"- 0 97mol ) were then added
to a solution of carbonyldiimdazole (15rrm)1) and the 6 May

2003 WD 00/ 39125 -138 PCT/1 B99/01913 title donpaund of preparation 115 in
DVF (2ml) ich had been stirred at rod¥it @fAperat UNk, for 1 hour. The
reaction S heated at 115C for hours cool ed to 8 rature_and the
sol vent evapor at ed ?IHH@P“Q“@EE?@@W%f5e§7§uf?é"m?'h@drt@g{§‘f% 'E?‘g'ﬁﬁ (®f9, 250mm

purified by cahethyl adetaterci26m)l) serey stved sit Iroarm tegyeleraige riay 72 hours. The reaction was
di chl or onet hagﬁﬁlétgﬁ P{Ré agetgi? ﬁ'ﬂ@&'a@d aur’éoﬁé Qo iy gﬁar?oﬁlté@mloﬁ eLhddadride

title conpoun reeze rom wat er cetonltrlle
to furnish a vVﬁ?lt"é‘QsRﬁ‘FQ'RfateZ’!ﬁﬁgf Itereg pifgand the Jiltegte extractsd gvth eyl poetsisofdx). The
C~H3~NSSO0, 15 0. cbimdhet figdnicesolfionsd wef3dridd, (MgSO4), fitered ZanG SéapdbiatdifRur(dd0 Pedutéd

CDCI3): 8 [pp 311(3H 10 s),
4.08 (2H, s), %%B’%?igﬁ?wg‘g%m?% “/"23?59 %ﬂ% %H;sg% 9.73 (1 H,
bs) LRVS: mz 552 (MNMR[(aqopMHmCm()c&nppm%% S)E§- € @sn 51756631(3H m),
,((1_S)-1- Pheﬂ(,g-}15~14r[n)~12 p~ 'nmdi n~rl met hi ~l -1. 2. 4-~~adi azol -5-y,[1-1

Rj pap, ~j B, y~~pyJ,) lcﬁ% :%g rboxamde -N - ~~ ~J N\~ ~N O A sol ution of
the fitle conpound %I’éf)é 115 (300ng, 0.87mmol) in dichloronethane
(20nm) was2@reated with diisopropylethylam ne (0.36ml) 2.09nmol) and 20

bi s(tetranet hyl ene) fl uor of ort nam di ni umgpepaRhp@INPHOsphate (331 ny,
1.05mml ). After 1 hour N-hydrgxy-2-(2-pyridinyt)ethanin dam de [ WO
9600720] (171ng, 1.13mmp!) was #HHoedtand YRt aed or 12 hours.
The reaction was diluted wth di oxane (30mil) therﬂh gated at 120C for 4
hours. The cool ed mi xture was dil uted mt hane (100nil) and
washed wi th saturated aqueous sodi um cgtbong O|0.It| on and brine) dried
(MgS04), filtered 25 and evaporat ed uhder™~Tedudced pressure. The crude
product was p o) t A\ i S N
product was PusLid el onfiodniiihe (8580 4?g5{@,g;} wg§g§aéd 6RpEL 1S4 Buton of 4-
oi | was di25olaneigebenzyisyanideor §1988.hafreBPMohi pnd t frieyBRINg; tﬁ"f"wl h‘%@'@@?ﬂ om c
acid in di Oxarﬂich{oﬂdﬂ‘ﬂéthémqmwimé&émiommre wed WEeet fof dSuf and kieRepbaredrontang

f terl h
Found ¢ 52 pevapy b bigBnl RS bl Sabirtied SRRTRBAD Ar MEGRT iR, ool urdr, |
H 7.27; N 1 Tredgos pﬁstO(aﬁqgmﬂﬂewsmy asapﬁlpprﬂnggsqhg Qioq-l) m; 1.86 (1
H m: 1.9-2.1 (10H
0. ”ZL 88 (1hl r’r)( 7H2rgm? i&o%r& éobggs ({;?m] 3%5%314 425:(?9;(2?!”5 b"%@lym 4, ‘#521(@#5
8.15 (1 H 39).9g"3xRH19 d): 8.67 (1 N, d)
LRMS: miz 228 (MNH,")

The compounds of the following tabulated preparations:



6 May 2003 WO 00139125 - 139 LRVs: mz 460.2 (M+) 5 PCT/1B99/01913 The
title conpound of preparation 73 (305ngy, 0.98mmot) in dichl or ®Mayl2908
{10m) was treated with trifluoroacetic acid (4m) and solution stirred at
roomt enper WOPY3FIF 12 hours. The soivent was evaporat ed undBETERAIOEYA
pressure and the residue was partitioned 1Q_ between saturated aqueous
sodi um carbonat e sol uti on and di chl or omet hdhe. The aqueous | ayer was
extracted with dichloronethane (2x). The conbi ned organic | ayers were dried
(MgS04), filtered and evaporated under reduced pressure. The residue
obtained (161ng, O0.76mmol), the title conmpound of preparation 8 (213ng,
0.923mmol ) and sodiumtri acet oxyborohydride (244ng, 1.15mmmol) were stirred
i n di chl oronet hane: acetic acid (20mL, 15 1099 @t roomtenperature for 2
weeks. The reaction m xture was basified w+f~saturat ed aqueous sodi um
carbonate solution. The aqueous |ayer was extfrgcted with dichl oronet hane
(2x) and the conbi ned organic extracts washed with brine, dried (MSQ,,),
filtered and evaporWeredprapaies fomd theerrespanging caniinpe eiRg firailaicrmethadsi foi that by
preparative HPagc,ﬁu@bwaﬁmnlmgel | enC~B (2) aqueous TFA 0.1 % acetonitrile
1:19-19: 1 ) t p—aittara—he—irite—Rpcorperme—oimg: '::?*ﬁﬁﬁz#x?ﬂ+b—dGQGL8+
b [pprj 0.95 [BREPAR | 1.80-2.Bo (1¥EOM| 2. 22-2.40 (4H) 60 (2H) d)
2.90 (2H, m,|ATIO8 {2ZH, M, 5.10 (1 H, n), 7.20 (3H) d), 730(2H n) 7. B0
(1H, d) LRMs: “BaY, VBY| 2C 28 T
-140 -NH "N N / \ cI The t} &J?rp/ound of prep arat'on
0.68mmmol ) in #&hl ordnet hank _10mL) was @Hasled SRi(2iH, ) 680 U
(4nml) and the] solutign stirred at|room teensematgd)e for 12 hours. The
sol vent was evaporatéd under redufed pressure Eﬂf&?gﬁﬁgﬁu
partitioned 5 between saturated apueous Jsodi u § A |on and
[ xtract‘wNMRt(homm-lzl GDCRE B Hppme A X)) .

di chl or onet hgne. The |aqueous; | ayef 84ffas
Th nmbi ned I dr i ed
Cecornen el ey e fried (g mfs&: omagRATh

under reduced pressune. The lie obt

conpound of preparatilon 8 (145nyg, | 0. 62 ) 7%%34%
triacet oxybor hydrldé (166ng 0.7
di chl or onet e-atete—tett—{20nt .
The reaction mxture was basified with saturated aqueous sodi um carbonat e
sol ution. The aqueous |ayer was extracted with dichloronethane (2x) and the
conbi ned organi c extracts washed w th bprpparAsHIDRKEQ MyS04}, filtered and
evapor at ed under reduced pressure. jed by preparative
HPLC ( phenononex magel | enC~e (2) SRS AT <1955 orfitrile 1:19-19:1 )
to afford the title 15 conmpound, 9ng. 'H N OONPE CDCI 3): 8 [ppni

1.82-2.00 (4H, m, 2.00-2.22 (8H n}, 2, 25- (4H, m), 3.00 (4H m, 4.02
(2H, s), 5.05 (1 H, n), 7.20-7.35 (9HZ . A, ) LRVE: niz 494

(MH) 20 EXAMPLE 32 ~(1
S) - 3-r(4-'{0-1- Benz oA solation 5f the itk ¢ompolindofprepastiorms® [5.00g, 37.8thmpl)dn-cancentrateldr

~- 11L~L~L1 2Y1 4oh QBdR ek S 8 Slcial MEbtic atid\¢38mi) was cooled to 0°C and sodium nitrite
(2.80g, 40.5mmol) in water (4ml) was added dropwise. Once the addition was complete a
suspension of copper(l)chloride (1.50g, 15.0mmol) and sulphur dioxide (10.0g) in glacial
acetic acid (30ml) was added and the reaction stirred for 1 hour at 0°C. The reaction was
15  poured onto ice and the yellow solid collected by filtration, dissolved in 0.88 ammonia (30ml)
and stirred for 1 hour. The title compound was collected by filtration as a yellow solid and dried
under vacuum, 5.80g.
'H NMR (300 MHz, DMSOdg): & [ppm] 4.18 (2H, s), 7.34 (2H, br s), 7.58 (2H, m), 7.78
(2H, m)
20 LRMS: m/z 214 (MNH,")



6 May 2003 WO 00/39125 -141 PCT/1B99/01913 The title conmpound of
preparation 71 (176ng, 0.45mmol) in dichl oronet hane (10mL) wésMeY@39¥d with
tritluoroacetic acid (4m) and the solution stirred at roomtenperature for
12 hours. TWO ®@AN2Snt was evaporated under reduced pressure aPel/IBI&0IM3| due
was partitioned between saturated aqueous spdium carbonate sol ution and

di chl oronet hane and the aqueous 5 | ayer extracted w th dichl oronet hane
(2x). The conbi ned organic |ayers were dried (MSO,,), filtered and
evapor at ed under reduced pressure. The residue obtained (130ng, 0.45mol),
the title conmpound of preparation 8 (127ng, 0. S%I) and sodi um

triacet oxyborohydride (146ng, 0.68mmDl) weg Stift™ed in

di chl oronet hane: acetic acid (20mL, 10% af_r@omtenperature for 2 weeks.
The reaction m xture was basified with satyrated aqueous sodi um 10
carbonate sol ution. The aqueous | ayer was, acted with dichloronethane
(2x) and the conbi ned organic extracts washed with brine, dried (MSQO r},
filtered and evaport, &a-Tetrdeethyigoantig (B2 tals 25.6mmdl was added deopwiss tqaisdidtioR 8f by

tive HP | .0 t nid i |
DIT6016 1YY ¢ g] CHERRERREGHIRASIY hbod 1Z3mAGH B SFSBne shpidhif st ©
[ppn) 1.82- 2. 08-3pwN)) infcetonitile (F8m) alypom seraperaturg oThegeactiny was sfired kg 3(days ang) )
2.90 (2H, B), tik Sdiveqflthieh réhoved. drides Rbluced)gressuf@S Thd rddulting broam il wal prifiddShy:

6.70 (1 H s), 7306 , : (B0 ( ) 58
(2H d) LRVS: ”n@?g%gg’wphéﬁﬁﬁfé §§‘ %@/ei'?'_?‘%"‘é%%ﬂ%??e‘ﬁ%?‘?’% nt g-"[“ﬂ'z’
Jtriftuoronet Hedesompoupdyes aclearall, 4,839 azol -5-vl ~-1 F~F F The title
conpound of prepar AKINMR (330 (WAL CBCIP s ohm)BITE X2H, ), digaliBlars) veis R idf, Y&BliHNas
treated with t;'atflﬂ%orﬁcet'c acid (4ml) and the solution stirred at room
tenperature i 8 ours The sol vent was evaporated under reduced
pressure dAd the r éBMBuavavies W) ti oned bet ween sat urat ed aqueous sodi um
carbonate solution and di chl oronmet hane and the aqueous | ayer extracted with
di chl oronet hane (2x). The conbi ned or gani& Iaéers were dried (MyS04))
filtered and evaporated under reduced p resi due obtai ned
(204ng, 0.62mmol)) the title conpoun@-{Oyanpomeihaitenzsiciadid (173ng, 0. 74mmol )
and sodiumtriacet oxyborohydri de 6 May 2003 . WD,00/ 39125 - 142

PCT/1B99/ 01913 (198ng, 0.93mml) were sti I i n7di chl or onet hane: aceti c
acid (20nL, 10% at roomtenperature for geeks. The reaction m xture was
basified with saturated aqueous sodi um carpponate soi uti on. The aqueous

| ayer was extracted with dichl oronet hane &2 and the conbi ned organic
extracts washed with brine, dried (MyS04)) filtered and evaporated under 5
reduced priéssure. Shdiumdydruide(B22mgauR0.6mmdl) mas addgshin ane wertieiiPto §qidtiom ofithae x

magel | enC~e ( SR 1, I hiakd "y . f

title conpoun ’e 38 Qﬁbelo—tlg ﬁ%ﬁ%ogéﬁﬂ%%i%ﬂ&g&;&% n olférg?i(énﬁlggt{d(%%&ﬂ?
2.40 (2H, m, atzrqy@"?ezmee@w{e- hgorepdipn was, stiffegsfoy fotics g thag poyred Qpto 2M 1 g
(2H, d), 7. 22hydeddhiori} acid (Rnl) ahd, thedqueblidextratted widtBdicibitinethane (8k). The-combined NO
S\ N~ -N/ [/ : k bl i

C220mg, 0,91 el SKeack Mare Rl (s biel e AUNEN QlepétpBl oy iR
of prepar &Pi oRreFsuze o e tite copmpryd)as a white solid, 1.45g.

1- ( 3- di met hyl am nofu oMR 1308-HR DG Dpein] Birdq2tysir padl™H,iddy 7(6A19RDd), 8.03
1.09mmol ) and 2t'_“_|,§t hyl am ne (1.08ml, 7.12mmol). The reaction was stirred at
roomtenperatfjre or 18 hours then water was added and the Layers

separ at ed. The or ghRME&: m@A80 (Meft) washed with 20 brine, dried (MySO ) and
evapor at ed under reduced pressure. Toluene (25nml) was added and the

sol ution s heated under reflux for 5 Wacti on m xture was

cool ed an8™evapor at ed under reduced pre - ude material was
purified by colum chromat ography oMethyli4 : enepate
di chl or onet hane: net hanol: 0. 88 amoni a
title conpound as a brown oil. This was
wat erl acetonitrile to give the title conp
C, 62.37; H 6.92; N, 12.29% C-H3~HSQO,, S; 0
N, 12.53%'H NWR (400 MHz, CDCI3}: 8 [ppn] 9 BQ (5H, m), 2.00-2.19
(8H m, 2.20-2.40 (4H, m) 2.82-3.09 (7H, m, 42 (1 H m, 4.02 (2H) s),
5.09-5.17 (1 H, n), 7.10-7.41 (9H, m 30 LRv&: Mz 552.1 (MH) [a]p -45.3
(c = 2.12, methanol) _

Q5:5:0.5) as eluant to afford the
reeze dried from 25

d.as a brown foam 100ny. Found
0 requires C, 62.32; H, 6.82;



6 May 2003 WD 00/ 39125 -143 PCT/1B99/01913 F F ~~NH F ~0~~ 'r _ ~~ ~ Jé\l ~ ~
N S~ 1-(3-Di net hyi am nopropyl ) -3-et hyl -car bodi i m de hydrochl o@ NH#SQ

0. 25mMmo!) was 5 added to a stirred solution of 3,3, 3- trlftuoroproplonlc
acid (29ny, WoXdnni) and the tide conpound of preparation 91 RCUABAgO1913
0.21mmmol ) in dichloronethane (10ml). After 1 hour the reaction mxture was
| caded directly onto a colum of silica ant’®t uted with di chl or omet hane:
met hanol: 0. 88 ammmnia (95:5:0.5) to afford the title conpound as a white

f oam 55rrg "H NWVR (300 MHz, CDClIs): 8 [ppn 1 73-2.35 (12H, m, 2.81-3.18
(8H, mM) 4.03 (2H, 10 s 5.12

LRMVS: nlz 580 (NHO) OP?"%eddiM?tf‘ﬂﬁP’yT“Pznfﬂ‘és' 3&?6%%)’?”]"""%"5&'&%? géﬂe@ﬂsm@
~~SO | N 1-(3- Bimrht;bryd:wmenmthanpptepaﬁhmmyl car bOdI i m de hydrochl oride
(49ny, 0.25mmol) was qﬂﬂ;@ f o) d
(24ngy, 0.23nmmmol andHt E‘ }ggcﬁojr% ﬁﬂp'ﬁfi par gt3|9¢g3r1(§518 g%k%?%ﬁ) qua(gh
nmml ) in dichl &onethane (10nl). After 1 hour the reaction 20 m xture was
| oaded diregtly onto a colum of silica and eluted with

di chl or onet hane: net hanol: 0. 88 ammoni a (QE'ggég%&Mfford the title
conpound as a white foam 75ng. Found C, 83; N, 12 49%
Cz9H3~N5S04; 0. 5Hz0 requires C, 62.12; 4-{Cvagomethvilhenzoic acth, 25 ' H NMVR (300
MHz, CDCI3): b (ppm 0.20 (2H, m, 0.58 (2H4oQ .01.01 (1H) nm), 1.812.00
(3H, m, 2.03-2.19 (7H, n), 2.21-2.43 (2H, M) [2.98 (6H, n), 4.02 (2H, s),
5.11 (1H, dd), 7.09-7.38 (9H, m LRMS: nlz'5 ) (alp -90.0 (c = 1.00,
MeCOH) 30 6 May 2003 WO 00/39125 -144_ O - O~ FIH ~O PCT/1B99/ 01913 5
1- ( 3- Di net hyl am nopr opyl ) - 3- et hyl -car bodi i m drochl ori de (49ny,

0. 25nmmoi ) was added to a stin-ed solution of the title conpound of
preparation 17 (30ng, 0.23mpl) and the title~ conpound of preparation 91
(100ng, 0.21nmol) in dichloromethane (10nl).yAfter 1 hour the reaction

m xture was | oaded directly onto a colum of S|I|ca and eluted with

di chl or onet hane: net Ratained Gro@sthe it sdrapquBE :0b prepgiation 53 fak @ yellowesolid il 37% yield
conpound as1 a Y)th@snﬂn@arfp%gaurémtnr!:ﬂ%t@n5§9 39 H 6 73, N 11.21

CHNSS05: 1. SFE0 T e\ MR a00MH CB:0D) § (ppin] 3.8 (2H, 53 748 (3H, d), 8.02 (2H, )

LRMS: m/z 160.0 (MH’)

15 4-(Cvanomethybenzamide

I
N

The title compound of preparation 54 (9.66g, 60mmol), was dissolved in
dichloromethane (250ml) and cooled to 0°C. Oxalyl chloride (5.34ml, 61mmol), was added
followed by the dropwise addition of N,N-dimethylformamide (0.25ml). The reaction was

20 stirred at room temperature for 2 hours and then evaporated under reduced pressure to afford
a yellow solid. This residue was dissolved in tetrahydrofuran (100ml) and 0.88 ammonia (5mi)
added dropwise. After stirring for a further 10 minutes the resulting precipitate was filtered off
to afford the title compound as a white solid, 6.74g.

'HNMR (400MHz, CD,0D): 5 [ppm] 3.97 (2H, s), 7.48 (2H, d), 7.89 (2H, d)

25 LRMS: m/z 161.1 (MH")



'H NVR (300 MHz) CDCI3): 8 1.71-2.15 (14 2.18- 2.
2. 84- 3. (12 (6H, Zr) 3.3%3 (2H(pﬁ)n1, 3. 89- 4. 09 E4HH) m) 5.09 (1 % é%l;%:m)

7.09-7.39 (8H, m, 7.81 (1 H d) 15 LRVs: nlz 582 (MH) 20 To a solution of
the title conpossdzof preparation 91 (100ngy, 0.21mol) in di chCDIBAYSI3Ne
(3mM) was added the title conpound of preparation 14 (35ng, 0.23rnnol) and
1- (3~fi met hyl am nopr opyl ) - 3- et hyl - car bodi i m78e hydrochl ori de (50nyg,
0.25mmol ). The reaction was stirred at roomtenperature for 1 hour. The
crude material was purifred by 6 May 2003 WD 00/ 39125 -145

PCT/ 1 B99/ 01913 col umm chr omat ography on silica gel, using

di chl or onet hane: net hanol: 0. 88 anmoni a (QEWA%IQ&&I uant to afford the
title conpound as a white foam 102¢ f .].- .59; N, 13.71%

C~-H-N605; 0. 6H20 requires C, 59.51; H, 6.53;, N, 13 860 5 hy NMVR (400 Mz,
CDCI3): 8 [ppm 1.69-2.20 (10H m), 1.88 (3Hmw) (2N95-2.35 (1H m),

2.38-2.49 (1 H n), 2.81-3.10 (6H, rr), 3d8- 323 , rr) 4.05 (2H, s),
4.10-4.20 (3H, m, 438445(1H , 5. 1N5.X9 (P H m, 717738(8H

F)aj o8 ?22%3821?0(9 ?H g?'yl a ano %ﬁh%q rﬂ?dr&’gorrpou'%r7D isogl\/g@"gﬂgwd
(77nmg, 0. 20AmDEYdium ﬁerb@matqa é7190ﬁ%mm ware heatpd under pafiuy in m&ttﬁfgl 390 piheng| waternd
1- (3-di et hyl agooany Pt hours: Thé yéaefondnittureTwakecdaled o edtndierperatubd, fillered and the

0. 26 I ti d_in dichl 0.m t
nour s The T eadEPBaA SYERPERtE, 5% (RETEaRg. Hith PPl Tent (90 The dpBed orgai
(MISQ, ,), filt eoletibnawdre2@ashed sith water @dd brinke dried(gSe4a), !ilteesbandmond&mateémndhre

was purified bYe&@é%sﬁFHt@BﬁEW@QB&mMn&b&h@ﬁitegé?Jlud Ul%'s 9
di chl or net hane: net hanol ~(95; 5% luant to_afford_the fitle conpound as a

white solid9 57ng. FONMR E00 DCH afPPE%WNZHﬂ) 15? &ty | 03; 1 H20,
requires C, 71.30: LRMS: il 154 (MH)50% 25 ' H NVR (400 MHz, CDCI3): 8 [ppni
1.80-2.10 (12H) m, 2.20-2.40 (3H m) 2.90 (2H, m, 3.05 (1 H d), 3.40

(2H, m, 4.00 (2H, m) 4.05 (2H) s), 5.10 (1 H m, 7.20-7.35 (10H, m,
7.90 (1H, d) t-RVs: mz 489 (WVH) [a]pﬂﬁﬂéﬁﬂgﬂiﬂ-&%% 30 6 May 2003
wo 00/ 391zs -146 , Tk Edrmbdinds éf the folldwink/ thiRRépkSabatond e titl e conpound of

preparation 81 (58ng) 0.15mmol), the title cqnp d of preparation 14
(33ng, 0.23mml) and 1-(3-dinethylan nopropy! l -ét hyl car bodi i m de

hydrochl oride (44nmg, 0.23mvl) were stirred inydichloronmethane (10 m) at
roomtenpengture for 2 hours. The reaction mxt W was then washed with
brine (2x), dried ( I e

pressure. The resi dg{gé\%a%paﬁ%dr ﬁ"ﬁ t@jﬁgpﬁgﬁ%%ﬁ&giﬁg?o%pHs“@%“ggn\rqg? ?dgato
gel using di chihgtdeseripad in PraRatali®nISé( 95: 5) as eluant to afford the title
conpound as a white solid, 23ny.



Found: C, 66.88; H, 7.25; N, 13.45% C~-H-N503;1 H20 requires
H NVR (400 MHz, CDCh):
3.20 (1 H
7.20-7.35 (10H, rr),
1.00, MeOH) 20 H'

7.03; N 13.96%'"

(10H, m,

4.40 (1 H wmoodasiss (1 H m,
mz 502 (MH) [a]Jo -42 (c

2.90-3.

00 (2H, 15 m,

Bpgpedss

4.18 (4H, m,

8 [ppni 1.85 (3H,
m, 4.05 (2H,

s),
s),

'~OO0OHO 6 May 2003 WO

00139125 - 147 PCI/1B99/01913 The titlg_conpound of preparation 81 (58rrg

0. 15mmol ),
(1965) ,

1(acetyl am no) cycl opent anecar boxylic acid [Bull.

2942J (26ng, 0.15mmol) and

Soc. Chim Fr.

1- (3-di net hyl am nopr opyJd}- 3- et hyl car bodi i m de hydrochl ori de (38ng,

0. 20mvol ) were stirred in dichloronethane (10ml) at

roomtenperature for 2

hours_ TI"P O reactinn m vyt g une fhnn \A'ecsjlﬁ‘_cd JA*M@#_’M) driod
(MySO, ), |AREPARAd,| then conRent r|a{8P urder reduced press ATA The resi due
was puri fl'rembe cql urm chromat ography gn silica gel usi ng

di chl or orpethane—rethanet—(98+2) IIL to ]

white sollid 42ng. |Found C, FB8. 37%I-T, 7. ﬁfg\h’é] %Wztgbﬂ%i@ @f{ﬁ@?‘?
requires|{C) 70.80;] H 7.4% N 13.2%'H Nm‘(?zl(@ﬂ NHE01 @Bm3)72482lﬁppm141(190
(3H, s), {1.95-2.1Q (14H, mM*2.30-2.35 ( H m) 2.90 (2H, n), 2.95 (1 H,

, 4.02[(2H) s), |5.05 (1 H m,] 5.90 (j1 ﬁ.)l%ng 0- 03 (10H, m, 8.15
(1H, d) URVS: m z|530 (MHO 15 [djp -36{( The title
conpound jof preparation 81 {58ny,486k 15rm)l) THIMR i(300eMidn MMSOdY): Gf [ppm) 2.30
prepar at ifon 19 Qng, 0.1 ) land
1- ( 3-di mgt hyl ameznqpropyl ) 13- gt hyl car b0(:|(f}?ﬁr?i>é2ﬁog d)c)hF |(4cré"t) %%{;ZH bs), 8.85
0. 20mml )| were stiln-ed tog&her |i n di cHI(#hShet hane (10 rﬂ) at room
t enper at yre—for—_2Thours. The T egqaqbon T[T Xt ureHg@gR g\gﬁjﬁ
(2x), drijed 25%!\@804), fi ereg and eJapor at e n 2 Pblﬂ] ?ﬁ’h
resi due Wwas purt®iled by c chronatdg‘s)a%‘ﬁﬁ/(zﬁns)s‘wq@!i ﬂe@afhyh@*'l m)

di chl or ofet hane: ngt hanolp 1 )| as el yant t aRMS: A 1Bh2(MHt)I e conpound ap
a yellowjoil, 31 rfg. "H NVR (40 Miz, ¢DCI3}: 8 [ppnj 1.75-2.40 (18H m,
2. 85- 2. 94—~3H—) .Zel\%Hrs) L.., <) ~HO—~=4+ RSt <=y
(10H, m | 8.00 (1#, d) 30 P, (M WE&B"WE@E}? 8 (PPl oA 1Hs
948 PCT/AI B99/ 08®13 ~NH Nhz Oxal yls) th#Z)GZHdS 4-46 @6ing), 6.80 CBIMYI7) 10430
added drdpw se toja sol uA f {the titled, m)
LRMS: miz 187.3 (MH")
. 58% 'H NMR (400MHz, CDCls): 5 [ppm] 1.66 (1H,
61 F\C(F s), 3.54 (2H, s), 4.60 (2H, s), 6.80 (2H, m), 7.10 (1H,
m)
LRMS: m/z 187.2 (MH")
. 36% 'H NMR (400MHz, DMSOde): & [ppm] 3.12
62 (2H, 5), 5.32 (2H, 5), 5.94 (2H, s), 6.71 (1H, d), 6.75-
p 6.85 (2H, m), 8.85 (1H, s)
° LRMS: m/z 195.0 (MH")
. 68% 'H NMR (400MHz, CD,OD): & [ppm] 3.40
63 (2H, s), 7.20 (2H, m), 7.40 (2H, m)
LRMS: m/z 235.1 (MH")
OCF,

8. 00- 8. 15 (PCTABYSON913 RVS:

e



5 conmpound of prepararion 52 (1.45g, 9.00mol) in dichlorone&ﬂgge &ﬁgnﬂ)
and di net hyi fermam de (3 drops) at OC. The reaction was allo X% rmto
roomtenperarure and stirred for 12 hours then 0.88 anmonia (1 m) was
added cauti omebe391iehe sohrent was evaporated under reduced prBETIR/HH3I
furnish a yellow solid. The yellow solid was dissolved In nethanol (30nt)
and wat er (30nml) and hydroxyl am ne hydrochi®ri de (3.15g, 45. Omol) and 10
sodi um carbonate (4.77g, 45.0Omvol) added. The reaction was heated under
reflux for 5 hours, then cooled, filtered and the sol vent evaporated under
reduced pressure to give a yellow oil. The yellow oil was dissolved in

di oxane (10m) and the title compound from prepdfhtion 115 (344np)

| . COnmmol ) and 1- (3-di et hyl am nopropyt) - 3- et hp 2@ bodi i m de hydrochl ori de
(210ng, 1.10mmol) were added and the reaction hggted under reflux for 12 15
hours. The reaction was cool ed and the sol vent por at ed under reduced
pressure. The resulting brown oil was purified<y”col um chromat ography on
silica gel using dichloronethane: nethanol:0.88 janmonia (95:5:0.5) as
eluant to afford the title conpound as a iNg Foam | 6nmg. 'H NMR (300 MHz,
CDClI3): 8 (ppm 1.83-2.41 (16H, nm), 2.80-3.09i(5H, nm) 4.15 (2H, 20 s),
5.08 (1 H, dd), 5.71 (1 H, bs), 6.18 (1 H bsNH:7.19-7.58 (7H m), 7.71 (1

anehy, pr opyl J-p! pel P ARRE e ticahmabdnzgibsuipnenamigs e Coem. (1855}, 8, pech
rq N iN PCT/ | B9/lydoxdaming hydseshisridmasp splicinti% yieldusingca Aimiler prpsedpeer tatthasrin
106 (195ny, O.%epammibnset he title conpound of preparation 8 (215ny,

0. 93nmol ) d sodiu ' b drj de 709, .0 I sti n;
For 16 hour i n di oft VBTG G- SRERYCY lhbrhs 72 G, o138 T o S @ . 7.8
tenperature, t®REMwashed with saturated aqueous sodi um carbonate sol ution
The organi c extract M@ nebsd @iefl. pre-adsorbed on silica gel, concentrated
and purfied by colum chromatography on silica gel using ethyl acetate as
eluant to afford the title conpound as an oil, 170ng. 'H NWVR (300 MHz,
CDC13): 8 (ppnl 1.16 (3H, t), 2.18 (19HPREPABADNGEF], m), 4.06 10 (2H, s),
4.15 (2H, , 5.10 (1 H, mM,, k24 (10 | RINVG 03] . FXAM Q - 1f1
)-~-(4-,( - ~zn y~i-1.2.4° T azor - ~ano- Tarny
phenvl or oRyl | cvcl obut anecar boxam de Sodiun1tria6kgguqborohydride (294ny,
1.32mmol ) was added to a solution of the tijgfaedypound of preparation 107
(236ngy, 0.88mmvl) and the title conpound of partion 8 (305my, 1.32mmol)
i n di chioronethane: acetic acid (10nl, 10% . “F{A€ reaction m xture was 20
stirred for 18 hours at roomtenperature),,then partitioned between
di chl or omet hane and sat ur at ed aqueous BOJI ™M car bonate sol ution. The
organi c extract was separated, concentratedyynder reduced pressure and
purified by col umm chromatography on silica gel 6 May 2003 WD 00/ 39125
-150 PCT/ 1 B99/ 0191 htainetframi thialtitle coratoadhef prepanation 150 (288 hydroxytamineutaydtochloride
af ford the U tdsg RIBEYAY GRSk sUflar J8UHIr o HatlfEripafllotss, 20 3): b
[ppnj 1.93 (6H) m,, 2.30 %QQH’ z;rr;a 2.9 f4H, rp 4.0 K/%F%H s;, 5.10 (1H,
dd), 6.48 (1H, d), 7 NM¥R(39MHzPMSOdspAirem] 5-43d2H0s)( Rl (2H, 8), 7.45 (2H, m), 7.62

15 (1H,m), 7.71 (1H, s), 8.95 (1H, s)

LRMS: m/z 230 (MH")

-t

PREPARATION 66
~Hydroxy-2-{3- i i
3_
-~
\
N ©
Ho™ NS
20 NH,



[a]o -38 (¢ = 1, nmethanol) EXAMPLE 4B 10 ~~rl ~py j)gycl obut anecar 28 am de
The title corrpound of preparation 115 (400ny, 1.16mmol), the & npound
of preparation 65 (320ng, 1.39mmol) and

1- ( 3- di met hyioeguisaresr opyl y- 3- et hyl - car bodi i i de hydr ochl ori de RCT@PAY01913
1.39mmmol ) were stirred in dioxane (30nml) at roomtenperature for 1 15 hour.
The reaction was then heated under reflux f&r- 12 hours, cooled and the

sol vent evaporated under reduced pressure. The resulting brown oil was

di ssolved in ethyl acetate (100m) and washed with water, brine, dried

(MySO,)) filtered and the sol vent evaporated under reduced pressure. The
resul ting brown oii Ohtaineg froinfthectiflewpmpoindaf peapacation 43andimdraxmlaminehydroghiaride

usi ng dichl orogeg béha@hf‘ﬁ/thaalgémd)aéi&u&fﬁmuare&%aﬁnﬁr eparafidn 58, uant to afford

the title 20 conpou C 12.93%
CZeH~N5S04; 0. 5H20 rggh'gﬁ“’eéf’é%céé’ 5[@'@}%%3” %’ Q%Bﬂw%f,g? (gécszmz,
CDCI 3): b [ppny.12(1F88), 4B0(1H5M) n), 2.80-3.10 (5H, m, 4.18 (2H s), 4.89
(2H, bs), 5509 (1 I—I)_R,qg),),,z§4§§(,\]|.| (5H m, 7.42 (1 H m, 7.58 (1 N, d),
7.81 (1 H d), 25 7.91 (1H, s) LRVs: mz 538 (MH#) E7S, AMPLE 47 30

oxadi azol -5-girl)-N net hyI 4- oi ~eri di necar boxam de 6 May 2003 WO
00139125 -151 O NOIiIHF PCT/1B99/ 0191 cet oxybor ohydri de
(159nmg, O0.71mmol) was added to .&@WMM@Q&&M of
preparation 109 ( 153ng, O. 48m*r2?)q#‘an e title conpound Of preparation 8
(1ti4mg, O.71mmol) in dichloronethane: acetic aci 10nl, 10% . The reaction
m xture was 5 stirred for 18 hours at roomtenp® ure, then partitioned
bet ween di chl oronet hane and sat urated agueous um car bonate sol uti on.
The organic extract was separated, concentrat
chr omat ography on silica gel using dichloro
eluant to afford the fide conpound as a H@a
CDClI 3): 8 ~ppm 1.41-2.53 (18H, m), 2.6-2.9 ({4 m) 3.02 (1H, q), 10 4.04
(2H, s), 5.12 (1H, dd), 5.88 (1H, s), 7.00 (2H*m, 7.26 (7H, m LRVS: mz
534.5 (MH Yo[aln - 26btained-fram 23gitHearaiibrin-Exiddatonitild [QHMNTKdr1(1872), 7(4), 337] and
S~3-(4-(3-y-Fl t 2 Ha" op
yJ)tetrahydro- '@W%f‘gn %gcarné%%?nadéaémeét/iy%gl%so %%ﬂzﬁﬁy#mcr&&e{}ﬁ%ﬁgﬁ%% 92
(150nmg, 0. 38m@e§arationd6+ijt| e conpound of preparation 17 (59ng, 0. 45mol)

and 1-(3-di met hyl aniR@ERQENOMH23 COLOB): & apimd.somnHle), sdpHrdchbsinde, ¢a60an,
0.45mmol ) were )s.%gé{iﬁd t%ﬁye{e in dichloronmethane (10 nt) at room

t enperature fo? Peaction nixture was then washed with brine
(2x), dried5(MyS04)LRMS:Im/er t9.2{MH'concent rat ed under reduced pressure. The
resi due was puri5ed by col um chromatography on silica gel using

di chl or onet hane: net hanol (98:2) as el uam%&bt he title conmpound as a
white solid, 113ng. 6 May 2003 WO 00 = CT/1B99/ 01913 Found C,
67.77; H 6.99; N,'10.84% C~sH~N, , @&ACetdt{piperaginyllagetonitile 67. 55; H, 7.04; N
10. 87%

t hgne: net hanol (95:5) as
60mg. ' H NVR (300 MHz,

20 Chloroacetonitrile (14.7ml, 234mmol) was added slowly to a well stirred suspension of
sodium carbonate (32g, 300mmol) and acetylpiperazine (30g, 230mmol) in toluene (200mi).
The mixture was heated under refiux for 3 hours. The reaction was cooled, filtered and the
filtrate evaporated under reduced pressure. The resulting solid was recrystallised from ethyl
acetate to afford the title compound as a yellow solid, 18.6g.

25 'H NMR (400 MHz, CDChy): & [ppm) 2.09 (3H, s), 2.58 (4H, m), 3.51 (4H, m), 3.67
(2H, m)



"H NVMR (400 MHz, CDCI3):8[pprr11180210(11H n))220240§_él m,
2.90 (2H, m,-3.05 (1 H m, 3.40 (2H, t), 3.98 (2H, m) 4.0 M% &% 5.10
(1 H m, 7.00 (2H m, 7.185 7.30 (7H, m, 7.90 (1 H d) LRVMs: mz 507
(MH ") [aj owo¥amssrzéc = 1.0, MeOH) EXAMPLE 49 10 F F F O HN %RCTVIB99/H9The
title conpound of preparation 92 (15ng, 0.38mmol), 3,3,3-trifluoropropionic
aad (58ng, 0.45mol) and 1-(3-dinethyl am nogg-opyl)- 3-et hyl carbodi i m de
hydrochl ori de (87nmg, 15 0.45mmol) were stirred together in dichloronethane
(10 mM) at roomtenperature for 2 hours. The reaction m xture was then
washed with brine (2x), dried (MyS04), filtered and concentrated under
reduced pressure. The residue was purlflgﬂﬁmmﬂwm chr omat ogr aphy on
Z > s{afe]A ‘ 2

silica gel using dichloroneth fford the
title conpound as an oil, 100MQg: N =a it om [ ppmJ
1.80-2.00 (3H, m, 200220(5H) n, 2.28 (1HP : 240(1H n,
2.82-2.99 (2H, m, 3.00 (3H, nm, 4.00 (2H, s), 18 (1 H, dd), 7.00 (2H,
m) 7.20-7.35 (7H, m, 8.40 (1H d). LRVS: nlz (M#+) 25 ~~CAWMPLE 50 N

((1 S~-3~4-j3-~-Mnholiw (~r nethl ~~ 1.2.4-oxa{j azol -5

yj J- 1-oi oeridinyrlJ~1 6 May 2003 WO 001 39125 -M53 PCT/1B99/ 01913

1- (3- Di net hyl am nopr opyl ) - 3- et hyl - car bodi i m,ﬂsﬁ?bx/idrochl oride (190nyg,
0.91mmv1l) was added to a solution of tri ef‘ﬂy ne (0.15mL, 0.93mmol) and
the tiffs conpound of preparation 115 (300ng, ¥.91 mmol ) fn dichl ororret hane
(30nl) and the m xt [ stl 0, e co ound q
preparation 58 (14 @ﬁﬁg?{ %épﬁﬂalgga%ﬂ@%F 1 tli]’ﬁf]{]& fﬁn?emg? P&?aﬁﬂ?n@
hours, ther cdﬂ&émtﬂatrwl)mmmydrwemm hydeschjonide. (8:50e 122mmelia metbarl {200m)ed

in di oxane (30l mBdife %@ttﬂgtekl’\%@r rréfﬁ:&%r 19hodre. hﬂﬂi $eacﬂ3?\ew93 Xbdiéd t0"Rdm
concentrat ed under reducefg F ﬁiq?ien he reE3 d%s @F up I n saturat ed
aqueous sodi unPPREBYRA fllgleds i 108 W3§ PYRPPREIPd YNAR" BAvced Bressire o afferd the
The conbi ned dﬁlgamnpnuhd;eawhitesaﬁdMged with brine, 10 dried (MySQ, ),
filtered andeaon Y, i i.fi b
clol um chr omat \c/)grpap y on gaﬁncéeg[g%ﬁﬂ ﬁ’gﬁﬂ. Qﬁl‘%‘ﬁgﬁ@?ﬁlﬁﬂyﬁ“e’r@%%g@ d

ammoni a (970 3:(@H3Y) as eluant to afford the title conpound as a white foam
40my. Found C, 64. a_amgﬂm,gzmmw+ 14. 68% C26H~~N603: 0. 75HZ0) requires C,
64.91; H, 8.07; N) 94.56% 15 'H NI\/R(400 MHz, CDCI3): 8 [ppn] 1.81-2.42

(16H, ). 2.60 (4H 1), 2.84-3.08 (4H, 367 (2H s)) 3.75 (4H ), 5.12
(2H M), 7.20-7.25 (2H ), 7.30-7.37 (&sz 469 (M1) 20
0 i SR 1AsnatR o watfid

roovl )tetg~~lro-2H pyrrangdss PofRetriod Ra.5W.1001 39125
16 piperidinecarboxviate
"¢
!

F
1<(tert-Butoxycarbonyl)-4-piperidinecarboxylic  acid (250mg, 1.08mmol) in
dichioromethane (5ml) was treated with diisopropyiethylamine (0.28ml, 2.70mmol).
Bis(tetramethylene)fluoroformamidinium  hexafluorophosphate (413mg, 1.3tmmol) in
20  dichloromethane (5mi) was added and the solution stirred at room temperature for 1 hour. The
title compound of preparation 63 (307mg, 1.31mmol) and diisopropylethylamine (0.23ml,
- 1.09mmol) in dichloromethane (2ml) were added, the resuiting solution was stirred at room
temperature for 16 hours, then heated to 50°C to concentrate the solution. Dioxane (10ml)
was added and the solution heated to 120°C for 3 hours. The reaction was cooled to room
25 temperature, diluted with ethyl acetate, washed with saturated aqueous sodium bicarbonate
solution and 1M citric acid solution. The combined organic solutions were dried (MgSO,),
fitered and evaporated under reduced pressure. The residue was purified by column



-154 PCT/1B99/01913 To a stirred solution of the title conpound of
preparation 111 (68ng, 0.16mvl) in dichl oronmethane (2m) wast ¥aue80¢ he
title conpound of preparation 17 (25ng, 0.19mmol) and

1- ( 3- di net hywawisvesy opyl ) - 3- et hyl -carbodi i m de (36nmg, 0. 19mmoPQT/AEDHE1913
reaction m xture was stifred for 2 hours at roomtenperature, then
partitioned between dichloronethane and 5 wgger. The organi c extract was
separated) concentrated under reduced pressure and the residue purified by
col um chr omat ography on silica gel using dichloronethane: net hanol (90: 10)
as eluant to afford the title conpound as a white foam 3lng. "H NVR (300
MHz, CDCl 3 + Dipei&ibe ra§h)[ &pﬁica B@srf{# ﬂl ddbthtelpdrtane4bs: 75)”)as eﬂaar?t‘{o Qf?d'li it
198(2Hrr)233 Ig% 3.38 (2H, m, 7 (2H, 4. 06
(2H s), 5 09 FYROH a%ra') 1.8%m3. 1 d), T.03 (2H, m), 7. 26 (7H, rr) LRI\/S
Mz 532.6 (MH) [~( ' BMR (400MHz, CDCL): 8 [ppm] 1.41 (SH, s), 1.80 (2H, m), 2.02 (2H, m), 2.94 (2H,
S) - 3- (4- Cyranogg 3[?22(€H4mf hrbgr(glpesryr“r;sl(zﬂ @Qﬁwb,ﬂ,?s - 1-poeridinyi]~11
5 9~henyl p' fo _pyl Looroyrrace amde To a stirred solution of the title
conpound of 5 pr epar aFRYS: ™1 4268@H)0. 16nmol ) i n di chl oromet hane (2m) was
added cycl opropaneacetic acid (19nmg) 0.19mmol) and

1- (3di net hyl am nopr opyl ) - 3- et hyl - carbodik&m 0.19mmmol ). The
reaction mxture was 20 strrr d for 2 hours-a roomte erature' t hen

partitioned between& . uli-1-p arbaxylate
separated, concentrated under redgced pressure and the resi due purrfr ed by

col um chromat ography on silica ng di chl oronet hane: met hanol (90: 10)
as eluant to afford the title co 0 . " H NMR (300
MHz, CDC13 + DVsSCQd6): 8 [ppni O.18 H, 9 2H 0/90 (1 H 25 m,
2.22 (12H, m), 2.90 (2H n), 4.04 (ZH sT5.197 ), %.58 (1 H, d),

7.02 (2H) m, 7.26 bgtbtnedif)roﬁw%\ﬁe o%éo&n@%f ﬁreb%krc)n 67 as@ &&Yon?iﬂ%%%ﬂ%\né%l%
-155 -NON F O H PGI/ 'R]t éhm)red solution of the tit

compound of pr¥PLFRF°R ri th Té%?fﬁparﬁt'f in 5 dichl oronet hane (2rr1) was
added the title conjroMa (mowrzeﬁaca): b (pprml 4. 4(12%!@) 10864 2kmo), 2.04(2H, m), 2.95 (2H,

1- ( 3-di net hyl a,m @(@,@ %))435@_[; qrot(qu)m%g@é 'méo. 19mmol ). The

reaction mxturs was StFrod ) oUrS At T oom efper at ure) then
partitioned between W%rﬂ"ér @ﬁéﬂr‘%h‘d and water. The organic extract was

separ at ed) 1&oncentrat ed under reduced pressure and the residue purified by
col umm chromat ography on silica gel usi th hane: nmet hanot 10
(9D: 10) as eluant to afford the title ¢ vvhrte foam 33ng. 'H

NVR (300 MHz, CDCl 3 + [SUEadr:o-(3-C¢hofeaonavioins £-0kg | Jperidipecamioxylgte 00
(3H, s), 238(7H m, 2.90 (2H, , 308(1H n), 404(2H s), 4.12 (2H,
m, 4.38 (1 H m, 512 (1H, dd) @2(2H rr) 23(7H m LRVS: mz
545.8 (M+) 15 -NNJ ~v FF ~F 09 on of the title
conmpound of preparation 111 (68ny, e N d chI cpane (2mM) was

added 3, 3, 3-triftuoropropionic acid (24rng, 0. 1®rrrml) and
1- (3di net hyl ani nop@&éﬁhéar@mﬁth&ﬁka&%ﬁ&.&émm MekOmEM. ).eum@s), 8(7),

oL T LA ook b e R o oS5 KR Biior
'H NMR (400MHz, CDCly): & [ppm] 1.45 (9H, s), 1.84 (2H, m), 2.02 (2H m), 2.95 (2H,
m), 3.05 (1H, m), 4.02 (2H, s), 4.16 (2H, m), 7.25 (4H, m)
LRMS: m/z 395.1 (MNH,")

25

Isovaleronitrile (14.1g, 170mmol) and hydroxylamine hydrochloride (60g, 850mmol)
were heated under reflux in methanol (300 mi) and water (300 ml) for 5 hours. The reaction



WO 00/ 3915 -156 PCT/1B99/01913 The organi c extract was separ gt,ed,
concentrated under reduced pressure and the residue purifi ed%d@a%a?(zf’rm
chromat ography on silica gel using dichloronethane: met hanol (90:10) as

el uant to atiswbotdse title conpound as a white foam 39ngy. ' HAWRIYEIH3 VHz,
CDCI3): 8 [ppmj 2.00 (2H, m, 2.38 (8H, M, 2.94 (2H, m, 3.05 5 (2H, Qq),
4.06 (2H, s), 5.18 (1H, dd), 7.02 (2H, m -84-26 (7H, m LRMS: nmlz 530.6
(MHO 10 rS' NHs A solution of the title conmpound of preparation 64 (175ng,
0. 77mmol), the title conpound of preparation 115 (290ng) 0.85mmol) and

1- (3-di net hyl am nopropyl } - 3- et hyl carbodi i m de hydrochl oride (176nyg,
0.92nmol ) i n dnbaseeas 25018d tovrasm sémperatute f soiid @ditmo Learboadte BBdedocautidusiypedather €
and then heat ehypg e M e vls BEHde RratetndElh Hidtoby PRSsr0 S8 by with

evapor at ed under reduced essure. resi due was pur ed by C
chr omat ogr aphydighieramethane g?e) TheicAGPiRgc ARG ﬁ%’t“l‘?&'ﬁé"%t”ﬁ%lw@ weemohmme.

(95:5:0.5) as @'ieHQM%SGQ fitble@afld weemaatehemwrrmed pREsile Wiifeca Mtd $blid, 1818L

F dC 6 % 2 C

6180, H & son Aperapltakitar %W“@%%‘?%*&’E i @%ﬁ%é‘ﬂfn

M) 1 78-1.98 gigheromgthare. qEmY). ¥as ( featedy) witp diisonronyisthy. Fynem(ozﬁmszzaoquH
3.42-3.51 él@(téf}am% lefle)drdfeiamiiniun® - Béxdnu in;lﬁo% atéf) (4173n498 71 Q‘ﬁ*mﬁ&ﬁ i

m,
7.46 (2H, d

00/ 39(125 PC)T/ | ‘é@‘g‘? Qfgég{%“ed‘:)t@lf “?ﬁ%‘mf’%? ?‘8 SB@PI%’ oS“HF" Bt '8B'Er Sl%?%ﬁt”%%‘“( 1 By,
0.43mmol ) was Adddidntal the duteunediate whitet eelid al1§eme- 3-31mmol) @and cdiidogreiyfethylamine
0. 50mmol ) and (h>(3§\r dloaﬁmmmmaﬁambxﬁwww éaaémsu kmlﬁ?ﬁ semécs,ﬁ%y éiihb@%t

(100ng, 0.52 I"or onet hane and stirred hour s m xture

was 5 basifi ed®sy t?rneerata@i for 4 heyrs. sta?mF%ﬂ@dma%R:@ota@ﬂ%Wﬁn%ﬁddw Bioxane
sol ution and e(>1Drhi}i%gddd’ddthQﬁMluﬁﬁCﬁéa@éd&o(ﬁﬁ% foTb&loG@n’mmﬂcﬂéﬁ %BIcSolé@Y&r S

hed h b d
121 e 0 ek Sba L | el 5, i M RO S g
silica gel usm\@mﬂathlsctumaﬂﬂa%cmtahdrﬁ@mﬂ@ J8e gambined ofgetic Solotichs wese dtiechnt

to afford {die @Bbﬁ GEH?&P%H@ eRgporatéd idcRr fredited urelQhé:%%eCwas(SQw'{TEd ﬁ
6.86; N '12.33 C~H~N 5H20 . 30% '

NVR (400 Miz) "ﬁ‘ ori su)%eg%tljﬁsmqrf&}lfcgt&?e( Eﬁtérm&g gﬁ)j_age‘} tor?;ford
2.47 (1 H, rr) theut@mmmoﬂﬂdas)anomwﬁns(l H m) 3.45 (2H, m, 3.63 (2H m,
3.82 (2H m, 3. 9%%»??02@ W ! Z[Ba@oér(%ﬁ ayLit256h, -5), .80 (3 35), e B8R -

7.70 (1H, 15 L

1- (3- Di net hyI d ASh gl ?%@"hﬂ) T BEdM). 0 &Rl ochl or i de (305ng

1. 61mmol ) 28as added.RMS: awvs adogta(weof triethyl am ne (0.22ml, 1.63mmol) and
the title conpound of preparation 115 (500ng, 1.45mmol) in di chI or onet hane
(25mL) and stirred for 10 mnutes. The title conpound of preparation 69
(350ngy, 1.81 mml) was added and t he mﬁaﬁ%ﬁéﬂmﬂd 25 for 2 hours then
the m xture was concephBhes Gadiflubropanye A fxadiaDl ne-pinefdickiarboRdate
di ssol ved in di oxane (25nTL) and heat ed under retI ux for 15 hours The

m xture was
%
F

25 Obtained from the title compound of preparation 59 as a clear oil in 34% vyield using a
similar procedure to that in preparation 70.
*H NMR (400MHz, CDCl,): 5 [ppm] 1.45 (9H, s), 1.76-1.84 (2H, m), 2.02 (2H, m), 2.94
(2H, m), 3.06 (1H, m), 4.06-4.12 (4H, m), 6.90-7.06 (3H, m)
LRMS: m/z  380.7 (MH")

30



6 May 2003 WD 00/39125 -158 PCT/1B99/ 01913 concentrated under edgﬁﬁg
pressure and the residue taken up in saturated aqueous sodi u te
solution and extracted with ethyl acetate (3x). The conbi ned organic | ayers
wer e washedwa doofpsi ne, dried (MySO ), filtered and evapor at #ETIBNYNI13
reduced pressure. The residue was purified by colum chromat ography on
silica gel using 5 dichloronethane: net hanogs0. 88 amonia (97:3:0. 3] as
eluant to afford the title conmpound as a white foam 45ng. Found C, 63.49;
H, 8.10; N, 15.90% CzeH, oN603;1 H20 requires C, 63.85; H 8.04; N 15.96% ' H
NVR (400 MHz, CDCh): 8 [ppmJ 1.8-2.2 (16H, m, 2.2-2.4 (4H, m, 2.54 (4H)
m, 10 2.85-3.05 (4H, m, 3.51 (2H) n, EMB@II@.NIQ 3.62 (1H, s), 5.12

(1H) dd), 7.2 7.35 (2H, )+ Qn (M ) 8 15
furancar boxam de The P para I on ng, U.243 ) was
added to a solution of tetrahydro-3-fufgic acid (50p(, 0.52mmvl) and

1- (3~li met hyl am nopropyl ) - 3- et hyl car (i mde 20 hydrochl oride (100ny,

0.52mmol ) in dichloronethane and stifred for 4 hours. The m xture was
basified by the addition of sat uraé ous sodi um bi carbonat e sol ution
and extracted with ethyl acetate (3x). conbi ned organic |ayers were
washed with brine, dried) (MgS04), filt evapor at ed under reduced
pressure. The residue was purified by col unmg.gHro graphy on silica gel
usi ng di chl or onet hane: net hanol: 0. 88 anmoni a (9\3 5: 25 eluant to
afford the title conpound, 90ng. Found C) 68.57; H) 86; N, 12.33%
C2~H~N, 03; 0. 5H20 requires C, 68.55; H, 6.86; N 12.30%"'H NVR (400 MHz,
CDClI 3): 8 [pprﬂ 1.76 (1 H m, 1.84 (1 H m, 2.1:f(2H, m, 2.47 (1H, m,
(23a2 E’r) 1H, 4 32-195 Obthmedom ﬁeﬂfbdoaﬁoH uﬁﬂcgpgapgﬁggﬁ?bl%ﬁ cl%é?r-o?lgn gag’k' ?@Dusirrrug-ﬁo
6 My 2003 }ag “}F'Iltgg'| EP{P/%MW%PZ&I? (MH) PCT/1B99/01913 EXAMPLE 59
~j (~}-~1~i~(, 4 Fl uoHdMiRlMDMHz, ChCh): x{prinldze (98- 9)] 1.757b8H (R, M1 2108 @H, m),2.98 i ,
eridinvll-1-ohepy g%gmﬁcpéﬂghdﬁ 465 (QHS:tn; el q1ﬁq}(¥ug B@m.pfn? ythe title
conpound of preparati ﬁ ”ﬁ was added acet'yl’ chloride
(16pl, 0.22mmol) aﬁ&"‘ﬁ‘"&tﬁ? S He (31 pl, 0.22mml). The reaction m xture

was stirred for 2 hours at roomtenperature, concentrated under reduced

pressure 1@ and the residue purifi ed byp_geb#mrﬁrrat ography on silica gel
usi ng di chl or onet hane; net hanol D: as_ el uan 0 afford the t|tIe

conpound as a white fEaRNYEY WREHeZ 804 PR e S iy e
m, 2.31 (4H m, 2.68 (1H, n)) 284( m, 322(3H s), 352(2H S),
4.04 (2H, s), 5.09 (1H, q), 6.99 (2H, 7.26 (7TH m), 7.64 15 (1 H m

LRVE: miz 481.3 {M{) ~p~, LE 60 N—(éﬁj~ -Methyl -5-0 enyl -4H1, 2

4-triazol -4-yrj)-l~neridin~tj]-120 opyl [} gyrcl obu anecarboxani de N

N Sodi um tri acet oxyborohydri de {52 )
the title conpounds of preparation 120 . 65mmoL) and preparation 3
(419ng, 1.82mmmol) in dichl oronet hanel acetic [ 10%sol ution). The

reaction mxture was stirred for 30

Obtained from the titie compound of preparation 61 as a clear oil in 39% yield using a
similar procedure to that in preparation 70.
15 'H NMR (400MHz, CDCly): & [ppm] 1.47 (9H, s), 1.76-1.84 (2H, m), 2.02 (2H, m), 2.94
(2H, m), 3.06 (1H, m), 4.00-4.14 (4H, m), 6.94 (2H, m), 7.23 (1H, m)
LRMS: m/z 380.0 (MH®)

20 . 4. - oyl i



6 May 2003 WO 00/391 25 -160 PCT/1B99/0 913 mi nutes after MMé t% gg the
sol ution was basified using saturated agueous sodi um carbonat e ds°uti on and
t he product extracted using dichloromethane (3x). The conbi ned or ani c
extracts weweoadiesl (MySO4), filtered and the sol vent evapor RCIABEHE
reduced pressure to give a brown oil. This was purified by colum

chromat ography on silica gel using 5 dichl o88met hane: met hanol: 0. 88 ammoni a
(98:2:0.3) as eluant to afford the title conpound as a white foamthat was
freeze dried fromwaterlacetonitrile to afford a white solid, 130ny. Found
C, 71.54; H, 7.77; N, 14.88% C28H-NSG, O. fi HzO requires C, 71.80; H) 7.79;
N, 14.95%'H NWR (400 MHz, CDCi 3): 8 [pp 1.78-2.00 (8H, m, 2.06 (3H m,
2.18-2.20 (5H, 10 m, 2.61 (3H, s), 2. 3H, m) 4.01 (1 H mM, 509 (1 H,
dd), 6.58 (1 H d), 7.18-7.30 (5H m,J7. 40 7.48 (5H, m) LRMS: mz 458
(MH) F.?5AI pMLE 61 15 ~(,~1~}- -f

yl-4H 1. 2. 4-triazol -4-yrl}-1-pperidi yj~Fy~~u; gycl obut anecar boxam de The
title conpound of preparation 121 (500ng,~&7 9Sg+ and the title conpound
of preparation 8 (902ng, 3.91 mmol) were dissgivéd i N_djchl oronet hane
(20nl) and stirred for 5 20 m nutes. Sodi um triateto ohydri de (620nm)
2.93rrinol) was then added and the m xture was stirrad_f/r a further 2
hours. The m xture was washed with saturated aqueous sod\um bi carbonate
solution) water and brine, dried (MySQ,), filtered and evaporated under
reduced pressure. THptaieed fcnne4m§wywamfcvwatgs anoRilLinrBi0% lyielsrtsing glrsapllay propedure
silica gel usi r@gthgg,ﬁmé%,gﬁa{mne met hanol: 0. 88 ammoni a (95: 5: 5) as el uant

to afford the title co ound ite f 3 nd 71.70; H,
8.11: N, 14.35% C-~, VS %ﬁédgqcégxﬁ%@?l t“é) o 8)6?{9%‘4 Bg(%g )hﬁba_@‘"hf%zﬁ
DR (400 M, s astal “”‘“°51‘*9“’“°%“5*§“%§‘£‘ g2 01

s), 2.82-3. , :
3.70-3.82 (1 H, n) M@"’é%@ﬁs@ﬁw*’% 5.00-5.10 (1H, m, 6.5D-6.58 (1H m,
7.17-7.38 (10H, m ~.RVs: mz 4T3 (MHd) [a]p -34.3 (¢ = 2.00, nethanol)
6 May 2003 WO 00/ 39125 -161 H ~ ~N. s ¥§ﬂﬁﬂmmﬂﬂmiz§5 lPCT/I899/01913
Sodi um tri acet oxybor i _.@E ™ 3. A ) )
the title conpounds [ Fatro
(231 ng, 1.00Omol) in dichloronethane: tic acid (10nﬁ 10@6solut|on) The
reaction mxture was stirred for 30 mg es after which tinme the solution
was basified using saturated aqueous Jsodi um carbonate 10 sol ution and the
product was extracted using dichior (3x). The conbi ned organic
extracts were dried (MySO ), filtered gnd tihe sol vent evaporated under
reduced pressure to give a brown oil. Qurified by colum ~
chromat ography on silica gel using dichloro hanol : 0. 88 anmoni a
(95:5:0.5) as eluant to afford the title conpoﬁhd white foam 70ng. 15
Found C, 71.91; H, 7.78; N, 14.04% C~H3~N50; 0. 8Hz0 ires C, 71.66; H
8.00; N, 14.41%'H NWR (400 MHz, CDC13): 8 [ppn] 1.78-24p (17H, nm)) 2.59
(1H, m, 2§9:317(3H

Obtained from (4-mﬂuoromethylphenyl)acetam|dox1me [Bioorg. Med. Chem. Lett.
(1996), 6(7), 833)] as a clear ail in 49% yield using a similar procedure to that in preparation
70.
'H NMR (400MHz, CDCI,): 8 [ppm] 1.44 (9H, s), 1.72-1.86 (2H, m), 2.03 (2H, m), 2.92
15 (2H, 1), 3.03 (1H, m), 4.00-4.12 (4H, m), 7.43 (2H, d), 7.58 (2H, d)
LRMS: m/z 411.8 (MH")

20 iperidi I



m, 3.30 (3H, s), 4.20 (2H, m, 5.18 (1 H, dd), 7.16-7.40 (9@%@5 63 (1
H d) LRVS: m= 472 (MHO 20 6 May 2003 WD 00/ 391 25 - 162 PEMTHEEYH1913

Sodi um t ri acet oxyborohydride (190ng, 0.92mvl) was added to a sol ution of
the title compsasothsof preparation 134 (220ng, 0.61 mmol) and RGRABYY/01983
conpound of preparation 8 (200ng, 0.82mmmol) in dichl oronethane: acetic acid
(20nl, 10% solution) and stirred at roomtergrerature for 15 hours. The
m xture was basified by the addition of saturated aqueous 5 sodi um
carbonate solution and extracted with dichl oronethane (3x). The conbi ned
organi c extracts were washed with brine and dried (MySO, ), filtered and
sol vent evaporated under reduced pressufe. The residue was purified by
col um chr omat ogr aphy on silica gel usi di chl or onet hane: net hanol : 0. 88
ammonia (97:3:0.3) as eluant. This ga@e a brown oll which was further
purified by col um chromatography o Ll gel using tol uene:ethyl 10
acetate: di ethylamne (90:10:1 ) as ®lu afford the title conpound as a
white solid, 106ng. Found C, 72.01; H) 14. 72% C~H~N50; 0. 5H20
requires C, 72.07; H 7.78;, N 15.01 "H NWR ( CDClI3): b [ppm
1.80-2.40 (17H m) 3.00 (3H, m, 4.05 (2H, ) \H, n), 5.15 (1H,
dd), 7.25-7.35 (10H, m, 8.00 (1H, s) 15 LRMs: mlz ( ) [a]Jo -39.6 (c
= 0.1, nethanol) 20 Sodiumtriacet oxyborohydride (290 0 . 40mol ) was
added to a solution of the title conpound of preparation 8 (310ny,
1. 34mmmol ) and t he t iQHtaineddmootheditie Cormppapd obprepanatio8 62 @2 3@legr, oildn 2Ryl using a
di chl or onet hang;n?% o d%itg_ﬁ'(a%ﬂ?}e aldtdp 9@l ution) and stirred at room 25

P% urs. & rdact

tenperature for 0 tion mxture was basified by the addition

of saturated aqueousH R ROMHE LD enaR BB 4] (95nSlahd0-d.8¢ (4b MR O} @H. m), 2.93
di chl or onet Bangay, 3%3.03 (e ) 0315 (2661s)08 08 (BH; m)28/F0-gs2@Hemyashed with bri ne,
dried (I\/gSO,),?zfi ﬁ);(ereg arqg con(ggﬁt)(r)at eg2 unc}er reducedn%\?essure. The

resi due was purified by colum chronat ography on silica gel using

tol uene: ethyl acetate: diethylam ne (80: nt to afford the title
conpound, 210ng. 30 Found & 01 (344 v 2% [

requires C, 71.13; H, 8.03; :
1.71-2.42 (16H m, 2.70 (1H m, 2. 8= —
4.16 (2H, s), 5.10 (1 H m, 7.15-7.35 (10H, m) 8.
2003 WO 00/39125 -163 LRVMS: nmlz 473 (MH) [a]lp -42
PCT/1B99/ 01913 5 N~[~[4-(5-Benzyl,-1H 1, 2. 4-tri

ri di ny~] - 1phen roovl | cvcl obut an 0 5' i N

e © 8 [ppm

=0 (2H, m, 3.61 (3H, s),
1 H bs) 6 May
\1, nethanol)

e-...

0

10
Sodium triacetoxyborohydride (1.28g, 6.02mmol) was added to a solution of the title

compounds of preparation 7 (1.00g, 4.09mmol) and preparation 39 (1.07g, 4.41mmol) in
dichloromethane/acetic acid (40ml, 10% solution). The reaction mixture was stired for 30
minutes after which time the solution was basified using saturated sodium carbonate and the
15  product was extracted with dichloromethane (x3). The combined organic extracts were dried
(MgSO0,), filtered and the solvent evaporated under reduced pressure to give a brown oil. This
was purified by column chromatography on silica gel using dichloromethane:methano!:0.88
ammonia (95:5:0.5) as eluant to afford the title compound as an oil, 1.04g.
'H NMR (400 MHz, CDCly): §[ppm] 1.40 (9H, bs), 1.90-2.10 (7H, m), 2.30 (2H, m),
20 2.85(2H, m), 2.98 (1H, m), 4.15 (2H, s), 4.80 (1H, bs), 6.50 (1H, bs), 7.30 (10H, m)
LRMS: m/z 477 (MH")




Sodi um tri acet oxyborohydri de (490ng, 2.32mmvl) was added to q%ﬁgygbbgn of
the title conpound of preparation 129 (1.09g, 1.55nmmmol) and the title
conpound of preparation 8 10 (717nmg, 3.01 mmol) in dichl oromethane (20ml)
and sfirred wbooeemst enperature for 15 hours. The mi xture wasPEBEABIYMM Dy
the addition of saturated aqgueous sodi um bi carbonate sol ution and extracted
wi t h di chl oronmet hane (3x). The conbined orge8B<c | ayers were dried (MyS04),
filtered and the sol vent evaporated under reduced pressure. The residue was
purified by col um chromatography on silica gel using

di chl or onet hane: net hanol: 0. 88 ammoni a 15 (190:10:1) giving inpure nateri al
whi ch was further purifted by preparative HPLC (p

Found: C, 53.65; H 5.48; N, 9.51 /@NC , D requires C,

< 1.77-2.00 (2H,
3.0-3.2 (4H m, 3.40 (2H m,

m, 2.12-2.41 (9H, m)) 2.85-2.95 (2H,
3.60 (2H, d), 4.20 (2H, m, 5.00 (1 , 6.40 (1 H, d), 7.23-7.44 (10H,
m LRVS: nlz 459 {MHO 25 EXAMPLE 66 May 2003 WD 00/39125 -164 t t O
PCT/1B99/01913 \ / ~~5._ o ~. N Of N The title conpound of preparation .
138 (135ng, 0. 24mol )Tovigtiread; sojulien pigthe F%Eﬂmp&t’"%?fd’fggﬁ'%“ﬁi%&GE@"%f‘-"mmO') in
trifluoroacetic duhiofbnfttik QO WRY BROEC wdsThdded riflucjoacstiveacid (5 el). STheeresetion was

aueous. Sodi um SUBRCLP SRR © RAnIpPRflACe R farirliids. St TR i Fon
(6x). The corfbi reotrentrajechibesified withssajirated gediump carkerstriand extragted dith skichloromethane

evapor at ed under s efCEsmIReRScyar solitind ®reAtBnddd Wil brifd, Jeﬂé@rwgsm?. gmﬁi;g ?égtae

conpound of preparation 17 (25nmy, 0.19nmol 1- hydroxybenzotriazo
(29ngy, 0.21 mm|°f"cgn'aa*a¢*e§w§i%r?2@ﬁ§?fa?ﬁ“ﬁ6ﬁ$%WP\)@%%&?% - car bodi i ni de
hydrochl ori de (44ng, 'A.NARA0D)MHE IGDCR):i5r [per] Lelg@H) e, 2.0 (43, mo)2.80 aﬁ;,lrnqpmgs
tenperature in r ingn_m xture was dilute

wi th dichl or orreg%ﬁanmf%%gﬁ&ggﬂgﬁ&flﬂhwsgat%@tesgd?gg 1ggug'snsodi um car bonat e

sol ution, tHén water LRMSem& H4ME) ayer was dried (MySO,,)) filtered and
evapor at ed under reduced pressure. Trituration with diethyl ether yielded a

solid which was recrystallized from et hagwml cohol to afford the
title conpound as a crystalline solid) 6 : C, 61.30; H 6.89; N
14. 27% C~H, ~N60, S; 0. 4H20 terkButild<3-{4{(methyiQtohonyiaminolbenay 4-0aaiiazoli SVE- ( 400

(2H, m), 2.03-2.26 (6H,
s), 2.98-3.08 (2H, m,
4.19-4.29 ( 1 H m,
d), 7.26-7.35 (4H,

MHz, CD30D): b [ppni 1.60-1.84 (4H, 1) pinckidf
m, 2.32-2.44 (2H, m), 2.44-2.55 (1 H m, 2.
3.39-3.50 (2H, n), 3.90-4.00 (2H, m)) 4.08 (2H
4.94-5.00 (1 H, n), 7.13-7.18 (2H, d), 20_%&

m, 8.37 (1H s) LRVE: miZ 581.2 (MH 210-211 25
1- ~~eri di nyt ~- 1- ohenyl ~; Zr oQyl ~~ %/Efgw 25 -165
PCT/ 1 B99/ O 913 o

NHSO,Me

16 .
The title compound of preparation 47 (10.0g, 47mmol), hydroxylamine hydrochioride

(16.5g, 238mmol) and sodium carbonate (25g, 238mmol) were heated under reflux in
methano! (200 ml) and water (200 ml) for 5 hours. The reaction mixture was cooled to room
temperature, filtered and the filtrate was evaporated and extracted with dichloromethane (3x).
20 The combined organic solutions were washed with water and brine, dried (MgSO,), filtered
and concentrated under reduced pressure to give a white solid, 8.0g. A portion of this
amidoxime (5.00g, 20.6mmol), 1-(tert-butoxycarbonyl)-4-piperidine carboxylic acid (5.18g,
226mmol) and 1-(3-dimethylaminopropyl)-3-ethyl-carbodiimide hydrochloride (4.71g,
24.6mmol) were stirred in dichioromethane (100mi) for 2 hours. The solvent was removed
25 under reduced pressure and the brown oil dissolved in dioxane (50ml) and heated under refiux
for 5 hours. The solvent was removed under reduced pressure and the residue dissolved in
ethyl acetate (200mi) washed with water and brine, dried (MgSO,), filtered and concentrated



HN N~ ~ O-Sr NON The title conpound was prepared using agmaceciy e
simlar to that described in exanple 66 fromthe title conpound of
preparation 138 and 2-cycl opropylacetic acid in a 35%yield and was
recrystal | i wedof3sres i sopropyl al cohoUet hyl acetate. 5 Found CCTGE994‘H913H
6.95; N, 15.02% C~-H-N603S; 0.4 H20 requires C, 62.43; H, 7.0; N, 15.06%"
NVR (400 MHz, CD30D): b [ppni O.16-0.20 (2tBST), 0.48-0.52 (2H, m))
1.00-1.08 (1 H, m) 1.94-2.03 (2H, n), 2.03-2.26 (8H, n), 2.32-2.47 (2H,
m, 2.90 (3H, s), 300308(2H rr), 400(2H s), 418427( 1H rr))
4.94-5.00 ( 1 H, , 7.13-7.20 , 7.20-7.26 n} 35
(4H n), B.35 (urd?q)few91m9§mw B‘?@Q‘P?mwaf PiEfiedioH §°'5'B ﬁ?f°@eﬁ°9fa£%°msb=al5
-~ H y~ N~ ~ l@eSusuhgr dishictomettane: fefhiarol.0.68 ImrTnmlq)caS]EﬁcD Smhplumpa:)eﬂfowsmaght?
procedure sim that ﬁjogf‘tﬁ in exanmple 66 fromthe title conpoun
of preparation ?@5‘5 5'3%,@ ﬁeébgro ropionic acid in a 20 35%yield and
was recrystallised fHOWRHIRA Mdz)é?tQﬁ'aé 5 [FUDhH’*‘C(Q"Sﬁ) dg'8 (. m).P1 QH, m). B8

C2~H-F3NsOy 3 I &8i(5185mf4.088.1845H, i), ©40@H, M), 744.(32%Y), 7.31 (ﬁHMﬁ)y 2003 WO
00l 39125 -166 PCT/I?%&JSOH?QSE(QM (400 MHz, CDOD): b [ppm 1.95-2.03
(2H, m, 2.03-2.21 44 (3H, n) 2.90 (3H, s), 2.97-3.05 (2H,
, 3.10-3.24 (2H, , 3.29 (1 H, s), 4.00 (2H, s), 4.204.27 (1 H, :
4.95-5.02 (1 H m, 713716(2H d), RPP AR/ g, ), 732735(4H,
m, 8.37 (1H, s) 5LR|\/B n z 579,1 ;
(~~~[4-1 -Bnrl- - e Y
iodide (0.40 m) 6 42mm|) was added tohﬂmnthmn of the t|tIe corrpound
of preparation 127 (1.00g, 2.90mvl) and pqtagsi um carbonate (480ny, 3.51
mmol) in acetonitrile (20ml) and t-he m xturfe [rred at roomtenperature
for 15 hours. The m xture was 15 conc under reduced pressure and
the residue taken up in water (100ml% i i
(x3). The conbi ned organi c Layers we R rine, dried (MyS04),
filtered and concentrated under redged pressure. e residue was purified
by col umm chromat ogr aphy an silica gel, using dichl &H8@gMehane: nmet hanol
(98:2) as eluant to_aff SO|Id TL
hdded o a sol ut i on THF U ERRRbLOGRERHRmIT, 25 205 Fr S v fleeolves Fireusnade
and the m xt ur bydreshloat bcid£00mh 24M) @and stimed ehroomrtgrepergtutedorf Hhouts The selgent Was
mxture vas evadeivad Bikier idGbed frebdGreth Hoﬁ'ﬁtﬁé‘ﬁt% éﬁﬁo&d@%sra%ﬂgg@hdtf‘g@ﬁ‘ up in

sat ur at ed agueous SQdI um car bonat e sol uti on and

di chl or onet!Rane (x3)H Nl @Bmzn@@)osr'@arﬁl 83 @Ve?@ %v%? @W\/Héﬁ@@ (Wn"'tsd $H05 @&,
dried (MyS04), da)lsae(ﬁdnﬂgm:iod(aa 4)i 1.1 @Had)enap@Had)ed under reduced pressure
to afford a pale ye k&\g 337§giQL)umtr| acet oxybor ohydri de 25 (420ng) 2mmmol)
was added to a solu I'on eri‘dine, acetic acid (0.10nl, 5.70muvl) and
the title conpound of preparatl on 8 (310nmg, 1.32mmol) in dichl oronet hane
(15nl) and stirred at roomterrperature fEEEE@A]M.B& The m xture was
treated w 2M hydr = 1S "
addi ti on of “sat ur at €0 o '

wi t h di chl oronet hane (3x). The corrbl ned orgam Layers were dr| ed (l\/gS04)
30 filtered and sol vent evaporat ed under d pressure. The resi due was
purified by colum chromatography on silficaygel Nusi n) i chl or onet hane:

nmet hanol: 0. 88 ammonia (92:8:1 ) as eb at eri al whi ch was

CF,

Obtained from the title compounds of preparations 20 and 57 as an oil in 15% yield
using a similar procedure to that in preparation 21.
'H NMR (400 MHz, CDCly): & [ppm]} 1.80 (2H, m), 2.20 {2H, m), 3.15-3.40 (3H, m),
25  4.00(2H, s), 7.00 (2H, m), 7.30 (2H, m)



6 May 2003 WO 00/39125 -167 PCT/1B99/01913 phenononex Mageli g 8,50((32)
using an el uant of amoni um acetate solution and acetonitril e) and
freeze-dried fromwaterlacetonitrile to afford the title conpound as a
whit e foam wd@oapeidsound C, 71.11; H, 7.99; N, 14.18% C~H3~NSPCT/IB99($1913
requires C, 71.13; H, 8.03; N 14.30%5 '"H NWR (400 MHz, CDCI3): b [ppm
1.74-1.42 (16H, m, 2.63-2.72 (1H m, 2.90:¢4598 (1 H m, 3.00-3.16 (2H,
m, 3.75 (3H, s), 4.02 (2H, s), 5.12 (1H, n), 7.15-7.37 (10H, m, 7.72 (1H,
d LRVS: mz 473 (MH) 10 EXAMPLE 70 F~1 TF ~O The title conpound of
preparat| on 136 (700my, 1.35mml), cyanuric chloride (125nmg, 15 0.67mMmp1)

i i a¢ together at room
tenperature for 1 hour in acetone (30ml). The ISoNent was evapor at ed under
reduced pressure and the residue di ssol ved~Na TR r ahydr of uran (10nml) and
0.88 anmmoni a (10ml) added. The sol vent J under reduced
pressure and the residue purified by c H i
usi ng di chl oronet hane: net hanol: 0. 88 ammoni a (95: 5: 0. as eluant to afford
a 20 solid, 280ng. The solid (280rrg, 0. 54mm|) was stirfred for 2 hours at
roomtenperature in f i i r t hane
(1:1). The solvents %%@%Mgt ed oon edrnd %%?’%3@%5?3 %r{g%ﬂef%gf'ﬂﬁg
basi fl ed with ssimilarprecedure tedpatdn Bresrraliancr bonat e soI uti on and extracted

wi th di chl or onet hane'rﬁ XfR (Ib@wen’ebo 5QBEHAIM .80 [2My @) S2. Yee (281, iy, 280 (A SRy 8,05

filtered and_evapor r ure resi due (70ng,
0.17mmol ), 28 3?18' &‘?@dﬁoﬁ?@%é 3%8? T’z?ﬁé?ﬁb"%mml)

1-(3- d|nethylanlnoprb@MSNm32§2medarbod||nlde hydr ochl ori de (35ny,
0.18mmol ) and triethylam ne (28pl, 0.20mml) were stirred together for 16
hours at roomtenperature in dichforonethagg éggﬁg’ !he sol vent was
evapor at ed under reduced pressureand t he olved in ethyI acetate
and washed with saturated ggtiBa I i-dxadiazob SqtH1a

The organic |ayer was dried 30 (NUSO4) flltered a
reduced pressure. The residue was recrystaliizedyfr
to afford the title conpound as a crystall
H 6.07; N, 15.44% 6 May 2003 WO QVI 3912K.-/168 C2~

requi res C 60.12; H 6.02; N, 15.58% B99/ 01913

(400 MHz,
CDCl 3) Tn‘] 182192(1H 1192-8.26 (7H, m), 2726-2.37 (1 H, m,
237247(

n,
0 410 (3H._.s) .
5.13-5.21 (1 H, ‘2’6‘* "%elt'tg “E&’?”"% %0’%’3?65?{!'%?%%5)?5 af‘.ég'!‘f’-%y'e'd
(3H, n), 7.29- 7usm@a(m;arpmpednreaamtm@a(ramnza)) 7.71-7.79 (2H, d), 7.97 (1

H s), 8.03-8.10 (1 g&w(@'\% et ?%?pﬁn](1WSﬂ'los)—§§é A0y dod (2R, 394 20 (2H,

pt ran- 4- car boxam de

1- (3- O net hyl anPh8FP&BY) .25 @t"hW»%%?r‘BHd'i“? m de hydrochl oride (59ny,
0.31mmol) was added LRMS ngt 838 @INaSpl ution of the title conpound of
preparation 17 (40ng, 0.31 nmol) and the title conpound of preparation 142

(100ng, O0.25mmol) in dichtoronethane (10ml§. After 1 hour

DI\
-~
N
HN

20 Obtained from the title compound of preparation 86 as an oil in 72% yield using a
similar procedure to that in preparation 81.
'H NMR (400 MHz, CDCl): 5 [ppm] 3.92 (2H, m), 4.06 (4H, m), 4.13 (1H, m), 7.25
(1H, m), 7.35 (4H, m)
LRMS: m/z 216 (MH")

d evapor at ed under
et hyl acet at e/ hexane
2y nmg. Found C, 60. 14,
602; 0. 6H20

25



15 the reaction mxture was | oaded directly onto a col um of sﬁg"?ﬁofnd
eluted with dichl oronet hane: net hanol: 0. 88 anmoni a (95:5: 0.5} Afrord the
title conpound as a white foam 98ng. Found C, 69.01; H 7.63; N, 13.27%
C-H-N50Z; 1. \45%036198uires C, 69.10; H 7.96; N, 13.43% 20 'H IHKZR/IB%QHM—IZ)
CbhCl3): 8 [ppnl 1.76-2.08 (13H) n}, 2.10-2.51 (6H) n}, 2.99 (1H d), 3.20
(1 H d), 3.49 (2H m, 3.82-4.17 (5H, n}) -9118 (1 H, dd), 7.12-7.36 (9H,
m, 820 (1 H d LRVWS: mz 503 (MH#) 25 EXAMPLE 72 N-{J1 S~-3-j4-,(,,~B_
enzvl - 5-net hyl - 1H 1~~4-tri azol -’ [_yI L1-oi ~neridinv(1l-1 6 May 2003 WO
00/39125 -169 PCT/1B99/01913 OH I N-N'N 1 ~//

1- (3- Di net hyl am nopr opyitg )3y 4 - -l elthvisuipthenviisnhinolblehayiH1(od -0 i

nol } was added to a stir- ed sol ﬁ&mbﬁh@e%%rmc aC|d (36rrg,
0.31 mml) and the title conpound OTf preparation 4nmg, 0.25mmol) in
di chl oronet hane (10ml). After 1 hour the 5 reacti 1 xture was | oaded
directly onto a colum of silica and el uted
di chl or onet hane: nmet hanol: 0. 88 ammoni g (95 5: .5) to aff the title
conpound as a white foam 10 OkguNd 6 H, 7.4 13.40%
C~H3~N502; 1 HzO; 0. 15CH2C12 req |re 3.51 10 'H NMR
(300 MHz, CDCh): 8 [ppm 1.80- 990( ) 2.00-2.41 (14H, Hnge”, 00 (2H,
n),3.18(1H, nt, 3.80(1H,n) 3.4 H m) 517 (1 H, n) 718735
(9H, m, 8.82 (1 H d) LRVS: nfz 488 ) EXAMPLE 73 15 1-Amino-N-{(1

NI N (oo et o MRS patkarada (1,786 & pdunion Wi RedRg of pn erane BlE
(118ny, 0. 63mubipauads afideegarationn 7 411i00g.c4:0t0mol iand prspatatien 68 t(1.65g ohftoumal) inf

preparation 15 (cﬂiérlanﬁ%né)a&amﬂd} 46&1 aip% Sdnioh). tthe rEéZ:ﬂ&PHﬂdur@fwd%réiF}@J fdrin
142 (200ngy, O. SOnnD

trifluoroaceti CHSS 03“6 %‘%% 8‘2&?”5@%&63 E’?Féf'%% &5ipg F‘%‘H’ageg‘] "\"B‘HB‘ egonats apg Hes
The sol vent wagprodvewas Eiieattadrwitiy dichiatomethane @8)s The cembin&drmgameottﬂacﬁsgvem @riedas

| oaded directl i

di chl or onet hang %{6 ﬂ ﬁﬁer%@%%e gfr)rl}'re;drt\ !e{é&%%é% ngé e?sure 9 %ive ? brorvn ofl. This

conpound asi®a Was Purified d%cowmnﬂ'rowowaawdortsﬂmogei &!5'“594 d'°9'°(§’5‘etﬂ§"° I’G“‘SB‘%O 88

chH:l ygso g) FH~(r)r] aﬁﬁl}ﬂgia NEB5: 0:5) a6(bivtint tokdffofll the titleNompbundidioa whitlidan( 326g g

(1 H d), 3pgo 1 HQH (;&F% %9@%8“ 1@5' gd% %“béc’éf 2{%@?’ 'E‘?;3

8.95 (1 H d) B 89&1‘3’91 (ﬁﬂ ;_m)509_2 s), #.75 (BH.Nas) 6236(013" ). 00539‘!02(&4 FVQ)T/ | B99/ 01913
LRMS: m/z 570 (MH*)

15

20 Obtained from the title compounds of preparations 7 and 85 as an oil in 81% yield
using a similar procedure to that in preparation 80
'H NMR (400 MHz, CDCls): & [ppm] 1.30 (8H, bs), 1.70 (1H, m), 1.80-2.00 (4H, m),
2.20 (2H, m), 2.80 (2H, m), 2.90 (1H, m), 3.95 (2H, s), 4.70 (1H, bs), 6.60 (1H, bs), 6.90 (2H,
m), 7.10 (1H, m), 7.15-7.25 (8H, m)
25 LRMS: m/z 495 (MH")



-170 5 NONNJ UO The title compound of preparation 134 (1.%%@ ﬂoﬁgnnnl),
the title conmpound of preparation 7 (1.20g, 4.83mmopl) and so ﬁX

triacet oxyborohydride (1.53g, 7.24mmol) were stirred together for 30

m nutes at neowusarperature in di chl oronethane: acetic aci d (3bETJBIEIFL3 The
sol vents were evaporated under reduced pressure and the residue basified
with 10 saturated aqueous sodi um carbonate sggdution and extracted with

di chl oronet hane (3x). The conbi ned organic | ayers were dried (MS04),
filtered and evaporated under reduced pressure. The residue (2.3g,

4.83mmi ) was stirred for 16 hours |n a m xture of

di chl or onet haneai f | uor oacet feft-Eat ) oh 4-okhdiazots getide

evapor at ed under reduced pressure and @Hﬁ%@&&&%maés'f'ed mnth saturated
aqueous sodi um carbonate sol ution sol UT1 and extracted with

di chl oronet hane (3x). The conbined organic layers wepeldried (MyS04),
filtered and evaporated under reduced pressure. A podion\of the residue
(200mg) 0.53mml ), tetrahydro- 3- ﬁ%faycar@oxyllc .53mmol ) and

1- ( 3-di net hyl am nopr opyl ~3- et hyl cdr bo d 5ny,
0.65mmol ) were stirred together f 1phourf at room t enper ein

di chl oronet hane (5m ). The sol vent was eyapyrat ed under reduced pressure.
20 The residue was dissolved in ethyl acg e and washed with saturated
aqueous sodi um carbonate sol ution, then er. The organic |ayer was dried

(MySQ, ), filtered an bé}ﬁﬁl?‘?rroﬁattﬁﬁ uh'é‘gﬁﬁp G??ﬂrﬁ@ﬁé‘ﬁ%nd BRI 84%8ield

purified by colum chromatogra on SI |ca usin
di chl or onet haneummm&rmce@ramruawew@n 05) as eluant to afford the

title conpound as a QURMRLABOWHz28DERY 8Yppm) 164. (48; bd)l, 1.70 (28, mi) 2.4542H6%), 3.31

o) oo it BRAEG oy B th dp T WA e o,

2.32-2.44 (1 H mnhy,35Z7889MB3. 02 ( 2H, n) 3.02-3.11 (1 H m, 3.74- 3 82 (1 H,
m, 3 903. 97 (3H, M L rsOarz@d ﬁ? 06 4.16 (1 H n, 5.08-5.16 (1 H m)
7.16-7.37 (10H, m) 7 3730 7.4 H, , 7.97-8.00 (1H, nm) LRVS: mz 475
(MH) 6 Nﬂ} 2003 WO 001 39125 171 PCT/I899/01913 ~/ NON N NJ O5 The
title conpound was obtained using a net hdPRERARATIONEGS that described for
exanple 74 fromtitle co Sr(44). aypks Uﬂiémmzmﬁﬂg4gi¢b%§éé%§¥|eId
Found C, 69.72; H 7.67; N, } 0. ) requires. C .08, H
7.72; N, 14.05% ' H NMR (400 L LI R e e & -

2.00-2.21 (7H, m, 2.24-2.32 10 (1 H m, n, 2.95-3. 06 (1
H m, 3.06-3.16 (1 H, n), 3.39-3.48 (2H) n) 4. 004 , m, 4.06-4.19
(1 H m, 5.10-5.18 (1 H m, #cl6-7.35 (1 61 (1 H m, 8.00
(1H, s). LRVS: nh 388.4 (M#) 15 EXAWP
1- Ami no- N-{ (1Sl - 3~~(3-benztrl - 1H 12 2
roQyl ) cvclg~~ent anecar boxam de The tJ
(1.17g, 4.83mml), the title conpo ﬁEiEf 20 preparation 7NTﬁzyﬁg, 4. 83mmol )
and sodiumtriacet oxyborohydride (IN329) 7.24nmpl) were stirred together
for 30 mnutes at roomtenperature in dichloronmethane: acetic acid (30nL,
109 . The st#i vents wHheditlewappound of preparation &8d1&0gl 25t0wenlirwasadissolvérbin masthaholic

basi fied with SHkkERGRIRABANS. 5RO RNYSrfedfdt R Ripelatlid RA 233CrsCHd Silefllvas
wi th di chl oronet’ hane ers were drijed wgso4),

O O e e rachons presaria  SHg e Gpinpdunh s et Coh
4.83mol ) was stirre'th KR (30D Mide) DsO): B [pmite5y2ie, nf 2.23 (2H m), 2.40 (2H, m),271 (1H

dlchloronethane | S ) h t

evapor at ed undé? redég@géﬁ%ﬁggz@g Héqgﬂgmﬁesf303(}*%' A%Qt?ﬁ g?ﬁﬁ té
aqueous sod?%m(@ﬁr@dn%ﬁ@“s@b ution and 6 May 2003 WO 00/ 39125 -172
PCT/1B99/ 01913 LRMS: m/z 470 (MH")

' . inyrll-1 phen
| e conpound of preparation 134




extracted with dichloronethane (3x). The conbi ned organic | ay gp@ %6% dried
(MySO,,), fettered and evaporated under reduced pressure. Y f the
resi due (200ng, 0.53nmmol), the title conpound of preparati on 15 (121 nmg,

0. 53mmol ) aRrgo dosesi2&li met hyl ami nopropyl ) - 3et hyl - car bodi i mi de hpaT@R49/08913de
(125mg) 0.65mml) were stirred together for 1 hour at room5 tenperature in
di chl oronet hane (5m ) and then trifluoroacetgx acid (5ml) was added and the
reaction stirred for 12 hours. The sol vent was evaporated under reduced
pressure. The residue was dissolved in ethyl acetate and washed with

sat urat ed aqueous sodi um car bonate solution) then water. The organic | ayer
was dried (MgSO~), filtered and evaporated under ced pressure. The

resi due was purified by col um chronatography on gl pPes gel using 10

di chl or onet hane: net hanol: 0. 88 ammoni a (95:5 nt. to afford the
title conpound as a gum 58ny. Founpgdy 16. 94% C~H~N60;
0.6H20 requires C, 70.02; H, 7.94; R, Hz, CDCI3): b
[ppm] 1.27-1.53 (4H, m, 1.68-1.90 (4 : : 2H, m,
2.94-3.06 (2H, m, 4.03-4.15 (1 H, .05 (2H, s), 5.03-5.11 (1 H m,
7.16-?.35 (10H, m, 7.97 (1 H) s), 8. 69 (1 H mM LRVS: mz 488 (M)
EXAMPLE 77 20 1-Ace~,rl-N~~)-3-[~3- benzyl 1 H1. 2 4-triazol-1-y)-1-pi

eridi nv ]-1-i ~heny~~Pbigiped framNEp\ title\compouar Pf erepanatien &b ap el Bt gleldaisingck
using a met hod ﬁﬂnfﬂrp?&ce&&eiohﬁétuﬂjﬁ@ﬁérbﬂbﬁ%for exanpl e 74 from title
conpounds of preparajions n 48% gil el dZ‘M‘Z nd C_ 67,53,

H 7.51: N, 16.66% C#NMMQ%WHz@DF@qéJPFﬁ%] o g 249(21‘6"‘372)§°H
NVR (400 MHzs QGRE) B),2.85 (Rapm], 2088(H, 2n)24.00 &H, m))7.00(284m}, 3130 (na.,m;z 26-2.35 (1
H m, 2.35-2.45 (1 . <1 (2H, m, 3.18-3.29 (1H m, 4.03.26
(4H, m), 4.06 (2H, %3@.’2’%?%% 1 H, , 5.10-5.27 (1 H, m, 7.16-7.35
(10H, m) 7.60-7.65 and 7.77-7.83 (1 H m, 30 8.00 (1H, s) LRvs: mz 501.6
(M) 6 May 2003 WO 001 39125 -173 PCT/IWThe title corrpound of
preparation 134 (1.179g ] 0
(1.20g, 4.83mp1l) and 9(?3‘?3%“" X
stirred together for 30 m nutes at room t enper at
di chi or onet hane: acetic acid (30ntl, 10%. The sol
reduced pressure and the residue basified w Satlrat g
carbonate sol ution and extracted wiHN<githjOronet hane The 10 conbi ned
organic layers were dried (MySO ), filtered and evaporsesd under reduced
pressure. The residue (2.3g, 4.83mvolYwas stirred for 16 hours in a

m xt ure of dichl orornethaneariil uorog c acid (30nml, 5:1 ). The solvents
wer e evaporff ed under reduced pressuré&®and the residue basified with

saturated agueous SOShUF AL RS SMMLAOE AR ALt U kor vt vsing o

di chl or onet hane (3x) ani c ayer were dried {

filtered and eﬁh‘@f&@é@utﬂﬂ&amﬁftﬁm’@!‘%%ssure A portion of the residue
(200ng, 0.53mml ), tRENNR {(3/800CMAROCIC)08 ﬁmn@ogmw) 13%1{@!46:&935@(5%?@'&

and 1-(3- dlrret y iim

0. 65mml ) were @1?*58&@8&9@9&8 gmi"’% S‘qaﬂ’)? g’ﬁ:%t\égﬂ% L\C} ﬁ%(&

di chl or onettfane ( 5Sni)RMB1ch/2 O (MH') f | uor oacetic acid (5m} was added and t he
reaction stirred for 12 hours. The sol vent was evaporated under reduced
pressure. The 20 residue was dissol ved irg &I h¥l Ec&t ate and washed with

sat urat ed aqueous sodi um car bonat e soI ut i er. The organl c layer
was dried (MgSO4), filten:Ehyhdlicami phenylatinidene)amihoimd)-pompropamate
furnish an oil. To a solution of thls 0|I (loong, 0 2 rrrml) and
triethylamne (361) 0.26mmol) was added prop| onyl {ichl pride (20W 0. 24muol)
with stirring at roomtenperature. T R ~ods eVapogtat ed under reduced

pressure. The residue was 25 di ssol v et\yl acetate and washed with
sat urat ed aqueous sodi um carbonate solMtion) then water. The organics were

3/; isegug :V?.S?S) byf ICI t &g %Lrﬁﬁ%@@ﬂﬁé@ﬁﬁ&:&fb@% Isggﬂmﬁ.ow i aEMEEmethdlfe BRf Wide
di chl or omet han@df’ﬁé{ 8??’8?3 Agim gﬁ%ﬁ?‘é ‘331? Wle gompgung of BTeth’I‘i‘PmW? @Rf% 2dmmeb
title conpound aad diésogwnyletiylangine BO27Rd YNNI i6 @icBBrontdtharie (4EmINt 10%. Théseaction

gal(SZNSWODZO (1)| g%??@d%%%ﬁeé &Rt waedCto rbom léperhturd - 0vér 1 Nourlfhef Wined with 'HRNe,
evaporated under reduced pressure and purified by column chromatography on silica gel

o)

8

er e evapor at ed under
gueous sodi um




-174 PCT/1B99/01913 "N NMR (400 MHz) CDCI3): b [ppn] 1. 06 1. éﬁ\né?’ﬂ)
1.74-2.47 (12H, m, 2.94-3.13 (2H, m, 3.19-3.32 (1H :

4.05 (2H, s), 4.32-4.42 (1H, m, 5.11-5.16 (1H m, 7. 18 7. 37 (10H, n)
7.55-7.60 awé ob/38fs7. 80 (1H) m) 8.02 (1H, s) LRVS: mz 515. PCIRNBERY0H1H
it VvV~ WI fJ~-N ~Ni 0 1-(3-D nethyl am nopropyi ~3-et hyl - car bodi i m de

hydr ochl ori de (96ng, 0.50mmMpi) was added to.gg.-stirred solution acetic acid
(281, 0.50mml) and the title conpound of preparation 143 (200ng, O0.42mmol)
in dichloronmethane (10mL). After 1 hour the reaction m xture was | oaded
directly onto a colum of silica with dichloronethane: net hanol: 0. 88 anmoni a
(95:5:0.5) as ehsiﬁglﬁlcﬁlero&feﬁﬁﬁdmbihﬁndll (973) @eren@nn #Hdrethatiité eomhpumt a0 fdhm,
15 Found C, 67?. H 44; N, 16.03% C~H~NgOZ 1 H20 requires C, 67.64; H)
?.57; N, 15.78%'" EPNI\/R(BOO MHz, CDCl3): 8 [ppm 1.76-2.50 (18H, m, 3.00
(1 H n), 3.18 (1 H 'H&MR @OQSMI'(ZJCIPC'a)déIﬂ’;Jm]329$3"( 3. 482H, 5). BSH7 (21, 5).g.19 2188
(1 H m, 5.16 (1)14@4(2;141)05 72@@-,.;,,4}0 (9H m, 8.26 (0.5H d), 8.44 (0.5H

dd) 20 LRVMS: _mlz 51 gg @Jé ow ng corrpounds have been prepared using
met hods sinifar to t -BELEPMHA above: 6 May 2003 WO 00/ 39125 - 175
w PCT/1B99/01913 N 1 N1F10 6 May 2003 WO 001 39125 PCT/1B99/ 01913
-176 1 NN PREPARATION 95
NH,
10 To a stirred soiution of the title compound of preparation 56 (12.3g, 82mmol) in

dichloromethane (100m!) was added cyanoacetic acid (6.97g, 82mmol) and 3-ethyl-1-{3-
dimethylaminopropyl)-carbodiimide hydrochioride (15.7g, 82mmol). The reaction mixture was
stirred for 96 hours at room temperature, then pariitioned between dichloromethane and
water. The organic layer was separated, washed with brine, dried (MgS0O,), filtered and
16  evaporated under reduced pressure. The resulting solid was triturated with ether to afford the
title compound as a pale yellow solid, 1.71g. '
'H NMR (300 MHz, CDCl, + DMSOd;): & [ppm] 3.47 (2H, s), 3.59, (2H, s), 5.16 (2H,
bs), 7.25 (5H, m)
LRMS: m/z 218 (MH")
20

Obtained from the title compound of preparation 57 as an orange solid in 28% yield
25  using a similar proceddre to that in preparation 95,
'H NMR (300 MHz, CDCl,): § [ppm] 3.38 (2H, s), 3.57 (2H, s), 5.40 (2H, s), 6.88 (2H,
m), 7.17 (2H, m)
LRMS: m/z 236.1 (MH")

30 PREPARATION 97



F 10 15 20 25 30 6 May 2003 -177 1. A conpound of the for L@ %5 ?i on
al-[Region ~i]-[Region Y]-[Region S] (l) or a pharmaceuticallr@ ¥ g abl e
salt thereof, vvherein [Region a] is a noiety of the fornula R4 Re. ~ *
(2.0.0) RTywq 8%& ein the synbol '*' indicates the point gicrasbachrent
of the noi ety 0 e formula (2.0.0) to Region ~3; R4 is Hor C--C2 al kyl;
Re is H C--C2 alkyl, C--C2 al koxy, -CN) -Ogg.or -CONH2; A is phenyl
optionally substitut ed by up to 4 substituents |ndependently sel ected from
fluoro, chloro, -CO2R4, -OH) -CN, -CONR4aR4b, -NR4aR4b, - NR4BCOR4D,

- NR4aCA2R4b~ - NR48S( O) PRAb - S( O PNR4aR4db~ C~-C4 al kyl, C~-C4 al koxy, C~-C2
al koxycar bonyl, C~-C2 al kyl carbonyl and Cpo C2 kyl car bonyl oxy, said C--C4
al kyl and Cl-C~ al koxy being optionally M d by up to 3 substituents
i ndependently sel ected from fluoro and&@hl " is\0, 1 or 2; Rd4a and R4b
are each independently H or C--C2 al kyl; 6 May 2 178 R2' is (i) C~-GCs
al kyl, Cz-C6 al kenyl or Cz-C6 al kynyl, each option substituted by up to
3 substituents Rze; or (ii) -(CHz)"-(C3-CT cycl oal ky wherein (a) said
G3-CT Ocygl oal kyl is p@élutrana#wumpowwarawam ms@egtﬁoma)u@abﬁar&mn(nb)
nis or v

cycl oal kyl is op{sl Sﬁtg éé]egﬁegi ’?%E E'&gg ﬁegﬁhég%ﬁ%??va ?.I'g Q’RE‘ r%c{uégé ?’FS‘?H’?“@
al kyl and phenythe wiesidiah ©ii dpudfiedC~ byl Wlumndcm@WQVaaﬁ)’e th i gjkeal | gel usmg
substi tuted gy dlchib?orl?eﬁ%ﬂle%étﬂa‘ﬂ&'l9§5)cd3%ﬁﬁﬁt. foraﬁmdﬂﬁ'{ﬁle cofbbiind as@h oim:da

"S- opt 1 onl |y subat ' FNER g ik cBF i el 2Bl bk 9 B . ﬁtﬁﬁ'éﬂe

-N(CH3) z, -OH, q2635HGn)y C4 al kyl and phenyl said C~--C4 al kyl and phenyl

bei ng optionally su or 2 substi tuents selected from - CH3,
-OCH3, -OH and - Nqu'ﬁM W%ﬂ%nyl) furyl, tetrahydrofuranyl,

t et rahydr opyranyl, oxetanyl, thienyl, pyrronI pyrrolidinyl, oxazolyl,

i soxazol yl ,4¢d hi azonI isothiazolyl, |n1Qg£gAgAIE3mgﬁazolyl oxadlazolyl

t hi adi azol yl, trlazolyl) pyri g ' ' : perazi nyl)
pyrimdinyl, pyranyl, azeti di Myl ' At T “F<Fndol yI ,

i ndol i nyl, benzo[b]furanyl, 2, 3- dlhydrobe zof nyi, benzothlenyl 1

H i ndazol yl, benzi m dazol yl, benzoxaz%} ) azol yl) benzthlazolyi)
qui nol i nyl, isoquinolinyi) phthalaziny q |naiblln or qui noxalinyl) each
optionally substituted (a) on any one or nore carb ons by up to 3
substituents R28, or (b) on any one or nore nitrog tons that is not a
poi nt of attachment of said heterocyclic noiety by upMo 3 substituents
R~3b, or (c) on any sul phur atomthat is not a point of attachnent of said
het erocycl i c noi ety Absolutipn bbetByl majmpgirchiatideréisml, 110mmol) in dichloromethane (50ml) was

added dropwise to a stired suspension of the title compound of preparation 57 (16.0g,
15 100mmol) and diisopropylethylamine (20m!, 110mmol) in dichloromethane (150ml) with ice-
bath cooling. The reactants were stirred at ambient temperature overnight then washed with
water and concentrated to a gum.
This gum was dissolved in dioxane (150ml) and heated under reflux for 12 hours. Pre-
adsorption silica was added to the cooled solution which was concentrated and purified by
20 column chromatography on silica gel using dichloromethane:methanol (95:5) as eluant to
provide the title compound as an oil, 22.8g.
'H NMR (300 MHz, CDCly): & [ppm] 1.26 (3H, 1), 3.93 (2H, s), 4.07 (2H, s), 4.22 (2H,
Q). 7.00 (2H, m), 7.28 (2H, m)
LRMS: m/z 265.0 (MH")

25



6 May 2003 -179 R28 is phenyl, fluoro, chioro, oxo, -OH GC-- %w ~- C3
al koxy, -C2R29) -CQ C--A4)al kyl, -S02(0-C4)al kyl, -CONR29Rao, - 3R30,

- NR2sCOR30, - NR29C02R3~ - NR29S( O pRao or -S02NR28Rso; R29 and R3 are each

i ndependenf | WaoldoRs126—- C4 al kyl optionally substituted by up t®cI/B99/01913
substituents selected fromfluoro and chloro; R3b IS H C--C4 alkyl, C-C4
al kenyl, C--C2 al koxy, C3-C- cycloal kyl, -CO8&=C4)al kyl, -S02(C -C4) al kyl
or phenyl wherein said C~-C4 al kyl, C2-C4 al kenyl, C~C2 al koxy, C3-C~

cycl oal kyl and phenyl are optionally substituted by up to 2 substituents
R'; R is fluoro, chloro, -C02R4) -OH, -CN, -CONR4aR4b, - NR4aR4Db,

- NR4aCOR4b, - NR4AaCO2R4b, -NR4aS(O pR4~) -S(O) pNRB8R4b, Cl1-C4 al kyl

i ncl udi ng di nethyl, C~-C4 al koxy) C~-C2 gz |, C--C2 al kyl carbonyl
or C~-C2 al kyl carbonyl oxy, said C--C4 al kyl al koxy bei ng each
optionally substituted by up to 3 substituents ind ently selected from
fluoro and chioro; [Region p] is an al kyl bridging é nt of partial
formula R4o (3.0.0) wherein the synbol '*' indicates the point of
attachment of the noiQajnegriromiae fierqomapurisf RIAPArtion 89 83 an o irerpidyl dipxanrivsinge
synbol ' -~" i ndhgmtigsprbiufeab tat Biprephiatiehgent of the noiety of the partial

i et hyl | - GH br O é%&@ﬁwﬁ“ BP0 70 Bl bl P8 124 pF X o B

pyrroli di ne, §pi p@ri di ne or azepi ne, each being linked to Region p through
the ring nitrogen atom and each being |linked to Region 8 through any ring
carbon atom said azetidine) pyrrolldine,_piperidine or azepine each being
optionally substituted on a ring carbon aﬁ-@%ﬁmmtl tuent sel ected
from Cl-C4 al kyl including di mg:Byé DbEzvii-1 2l 4oamtak acak

(C1C2) al koxy(C1-Cx)al kyl, -CFg, CI)284 oxo, -0k -CN CO\IR4aR4b

- NR4aR4b) - NR4ABCOR4D, -NR4~ CO2R4b, - NR4aS( O IPRAy._- S(O PNR4aR4b, (Cr

CZ) al koxycar bonyl, (Cl-C2)al kyl car bonyl'ﬂ =C2)al k¥l car bonyl oxy and

(C1Cz) ai koxy( C1- CZ) ai kyl and optionally substi t ut ed the ring nitrogen
atom by substituent 84s; 84s is H) Cl-C4 al kyl or O adld Cl-C4 al kyl being
optionally substituted by 1 substituent selected from\Cl-CZ al koxy and
-0028'; ton s1 Is a (substituted)-heterocyclyl noiety Eelected fromthe

group oons' tng Of obfailnedar mﬁ\ ﬁ,eruﬂgmhwunm %Fébapéumpaétaeaén &R rsg%e\,.é.@uﬁnghi

890 , erein I ndi cates the poin
of attachment of' rPE‘PCSP”rFEPrtH?fI"bp’FBa’B“%)97to Ra~ on'Y; Qis N Oor S and
-partial Formula (5. % QMRr(8D MHECIC): & [Pprivbd/ 02203 s), 108 (2H,), 703 RIAaNY 128 (2H,
het erocyclic grgzp containing a total of 5- nenbers of which one said 5
menber (s nitrogen and a second said nenber is selected fromO and S where
said S may optionally be in the sulfonate form wherein said heterocyclic
group is seligcted fromthe group consi Stlw | soxa~lyl;
th~zotyl; and !so-thia~oty]l , | ,
contalnlngatotal of ii- ' :
and a thirrJ or fourth said nenber is tndeperadengy sel ected fromN, O 10
and S whero said S may optionally be !'n -S(~jz; wherein
said heterocyclic group |Is independer group consi sting
of tria~zolyl; trtazinyi; tetrazoly ydt azolyl; and -R
; and Rb are each a nenber i ndependen y sel ect ed from\X$e’ group consi sting
of ' hydrogen) -(C, ~nlatky Icarbona/ C4) al kyl ; - ( % (Ca
(:rl~oaf kyf; -(Cx t-~4) eRigiepyof. thesti qepmemény )Pfepamﬂcm (Cr4-B50, ) 1970100 i ¥
an tnfieger | ndepwygerlidin-2oaé e:mr&lpl wht @uuéd) tola atidled suspension of Sadiuh hfctide (60%
4) al kyl , albken cl.o I T I e
Sobagtot e \%5 t héﬁ%u {ﬁé(n3'n ﬁ’fL [ pilP .?c{by spén@%ahk'ﬁ mefyIBHRTcIAL e | B6HAP OFHCRbLtn
mixture was stirred for 45 minutes at room temperature before bis-(2-chloroethyl)benzyiamine

hydrochloride (5.00g, 18.6mmol) and tetra-n-butylammonium bromide (0.50g, 1.5mmof) were
added. The reaction mixture was stirred for 24 hours at 60°C, then cooled and partitioned

between ethyl acetate and water. The layers were separated and the organic phase washed

25  with brine (3x). The organic extract was separated, pre-adsorbed on silica gel and purified by
column chromatography on silica gel using dichloromethane:methanol (95:6) as eluant to
provide the title compound as an oil, 4.76g.



j] is 0, 1 or 2; 20 --HET~ is a heterocYciyl group selected frﬁ?&%ﬂ}@ group
consisting of thtenyl; oxazotyl; isoxazolyi; thtazolyl; tsoth P
pyrazol yl ; oxadl azolyl; thladiazolyl; triazolyl; pyridyl; pyrazlnyl;

pyri dazt nyl waoow3dondsdi nyl ; parat ht azi nyl; and nor pholinyl; WhePGT/BISMIONS s
selected fromthe group consisting of -t=; -Cl; -COzR"; -oxo0; -0H -CN
-CONR R ; -NR3Rt; C(=0 (C~-C, ~)al kyh - NRxC(gd-R~; - NR~-C(=0) OR~;

-NRS(=O R ~; 25 -S(=ONR R ; (C~ .C~)alkyl, and (C~ .C~)ai koxy wherein said
al kyl and ai koxy are each independently substttuted with O to 3
substftuents independently selected fromF and Ch (C, . Cx)al koxycar bonyl ;

(C~ C x)al kyl car bonylH NMRq300G#Hz, ©OCGK) 0/ bsra) LEBBHOYY2.32MBEI m),18.42-(2HS), A08(2R-
aro each a nmenb r“;&& @y?%@ﬁﬁ égl ected fromthe group consisting of

hydr ogen; and ( 2. a heterocyclyl noiety of parti al
Formula (5.4.0): (RdB?MSWQQ:{MH) ~Q (5.4.0) wherein R9a) R9ob and j have

t he sanme neanings as set out above and Qis N, Oor S. 6 May 2003 -1822.
A conpound of the fornula (1)) as clai m%@@%%mherein Reis H 3. A
conpound of the formula (1)) as cl al rred : erein A IS phenyl 4,
A conpound of the fornul 3 2y Zenddtlicd-0XagdiRz-P-vi ) RINCE0IN :
nmet hyl, ethyl, isopropyl, tart- butyl or allyl, opt| onal |y substl tuted

by one substituent selected fromfluoro,._c , et hyl,
met hoxy, -CN, -NH2, -NH(CH3), -N(CH3 - NHCOCK3 N(CH3) COCH3. 5. A
conpound of the formula (1), as cI|n AL & ¢ n R27 is
cycl opropyl, cyclobutyl) cycl openty ycl oheRyl , cycl'- gpyl met hyl ,

cycl obutyl ethyl, cycl opentyl propnet hyl or cyclopentylnet' |, each
optionally substituted as defined in claim1. 6. A conpoufid of the fornula

(I'), as clained in ncoﬁ% r r i
azetidinyl or tet ra? rof ur nK'ﬂ ﬁueeac og)%fco)ﬁ]a ?ﬂﬂb@ﬁétﬁ?égmb%geltgﬁk?ﬂraee

substituents RFNIaTP i‘-@di:'f?rfﬂ p(_rﬁpaqugn krmula (i)) as claimed in claim1,
wherein [Remgion [i] ‘HNMmREODMHz cDEl): e[dpyﬂ]ene.(ar&i.t), 232 (s o) N2I52H! M sfaremll a

(1), as clai rrecl‘ 4%6?5;—51‘ 4LP5 ?Qe{he;aoéﬁépg z%tta 9. A conpound of the

formula (1), cra terocycle constituting

Region y is unsubsh'-ﬁM%ﬁ"’W“ér‘W‘Hng carbon atom 10. A conpound of the

formula (1), as clainmed in claim1, wherein [Region S| is selected fromct
~ ci ocH~ F *~N~CHa ~NII~~NI~~W&1p-N*NO\IF(5315)
(5.3.16) (5.3.17) (5.3.18) 6 I\/ay 2003 *~N ~"~N~ N (5 3.19)
~O~CHs * N~ (5. 3.23) (5. 81-Benzyl-4-68 4-0xadia 4

Obtained from the title compound of preparation 89 as an oil in 10% vyield using a
similar procedure to that in preparation 101. -
'H NMR (300 MHz, CDCly): 5 [ppm] 2.26 (4H, m), 2.49 (2H, m), 2.92 (2H, m), 3.56
20 (2H, s), 4.08 (2H, s), 7.26 (10H, m)
LRMS: m/z 359 (MH™)

25



F (5.3.21) HSC CHs *~ N NJ O (5.3.24) (5.3.25) wherein the sg Lk
I ndi cates the point of attachnment to Region 7. (5.3.28) 11. Qﬁd of
the formula (1)) as clainmed in claim1l1, wherein [Regi on 8] is selected from
Hs H_ s~N ~woooi3dks CHs *. "1~-N IN\ *-N.-N~i HC VN s ( CIr/1BYY/01913
(5.4.11 ) (5.4.12) - (5.4.13) Ha NON, NN ,N=N~N-N .~ - i ~~N ~N *'N, ~
~CH3 N~HC,... O .-F (5.4.14) (6.4.15) {(98.-4.16) (5. 4.17) (5.3.22) O
*~N~ wherein the synbol "*' indicates the point of attachment to Regi on ~y.
6 May 2003 -184 12. A compound of the forrmula (1), as clained in claim1,
which is selected fromN{(1
S)-3-[4-(3- Benzyl - 1, 2btaimed diognztbé titie wmpolmcpbbpretémtiwlmO 85 an oil in 22% yield using a
ph yl pr opyi }cycgﬁ.@ép G&E@ﬂﬁé’tqﬁ Aadoh-1ghenyl - 3-[4- (4H
[ 4-d azol I N henyl pr.o écycl obut anecar boxan de
N (3L LA (TNt hyl - 1H Y MR, (PR §D§|am REh 249 (GH ). 262 2 m) 357
2 Atr ) azol 3 a‘f’ﬁa’iwm“ T *ﬁﬁw‘ﬂ(’””’w Y eyel obut anecar boxar d

ri azo y e phenyl propyl } cycl obut anecar boxam de
N-{3-[4- (3, 5 5 met hyl & he: 37
1,2,4-triazol-4-yl)-1-pi pertd| nyl j - 1phenyl propyl } cycl obut anecar boxam de
N-{i - Phenyl - 3-[ 4- ( 3- net hyl - , 4- oxadi azol
pi peri di nyl ] propyl }cycl t nec r ho 1 de.
N-{i - Phenyl - 3-[ 4- ( 3- ph gxac
ut anecer boxam de N-{3-[ 4- (3 Benzyl 1,2, 4- oxa'
yl)-1-pi peridi nyl]-1phenyl propyl }cycl obu =Yal:
(3-{4-[3-(4- Met hoxyphenyi)-1, 2, 4- oxagr=a3
phenyl propyl ) cycl obut anecar boxani de
N-{3-[4-(5-Methyl -1, 2, 4- oxadi azol - 3-
phenyl propyl } cycl obut anecar boxam de
N-{1- Phenyl - 3-[ 4- (5- phenyl -1, 2, 4- oxadi azol -3-yl)-1
10 A solution of the title compound of preparation 102 (1.50g, 3.50mmol) and

methylamine (20ml of a 2M solution in tetrahydrofuran, 40mmol) in ethanol (20ml) was stirred
in an autoclave at 100°C for 5 hours. The solution was cooled, concentrated under reduced
pressure and purified by column chromatography on silica gel using
dichloromethane:methanol (95:5) as eluant, to provide the title compound as an oil, 295mg.
15 'H NMR (300 MHz, CDCl): & [ppm] 2.07 (2H, m), 2.36 (4H, m), 2.73 (5H, m), 3.40
(2H, s), 4.06 (2H, s), 5.88 (1H, s), 7.00 (2H, m), 7.26 (7H, m)
LRMS: m/z 409.1 (MH")
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1- pi perﬁd( nyl ] -

PREPARATION 106

>
H N
o) OFEt

A solution of 1-chloroethyichloroformate (0.28ml, 2.6mmol) in dichloromethane (1ml)
was added to a solution of the title compound of preparation 101 (820mg, 2mmol) in

20

dichloromethane (9ml) at 0°C. The reaction mixture was stired for 3 hours at room

25  temperature, then the solvent evaporated and the residual oil dissolved in methano! (10mi).
The solution was heated under reflux for 1 hour. The solution was cooled, pre-adsorbed on
silica gel, concentrated under reduced pressure and chromatographed on silica ge! using
dichloromethane:methanol:0.88 ammonia (95:5:0.5) as eluant, to provide the titte compound
as an oil 195mg.



25 pl peridinyl ] propyl }cycl obut anecar boxam de
N-{3-[4-(5-Benzyl -1, 2, 4- oxadi azol - ~3-yl ) - 1- pf peri di nyl ] - 1phen?/llvl?ry02&9i3} cyclo
but anecar boxam de
N-{3-[4-(5- %hylgglgs 3, 4- oxadi azol - 2-yl ) _1-pi per| di nyl ] - 1phenypgdf ey loigiyc! ob
ut anecar boxam de 6 May 2003 -185
N-{ 1- Phenyl - 3-[ 4- (5- phenyl - 1, 3, 4- oxadi azol -.3gyl ) -1
pi peri di nyl ] propyl }cycl obut aneoar boxam de
N-{3-[4-(5-Benzyl -1, 3, 4- oxadi azol -2-yl )-1-piperidinylj-1
phenyl propy! } cycl obut anecar boxam de N [ (1
S) - |3] [421 (3- IBenzyl 1, fi-lntémmééﬂ mﬁﬂlc&n,yla)[p&mlﬁlmzmdy P8 faHl nl)33.06 81 A R bHPT
opy cycl opr acetam d
S)-3-{4-(3-(4- M?%;ﬂ 587'72%4;051(25 é%i@a@r'a%ﬁﬂs@?ﬂ‘) 1-pi peridinyl}-1
phenyl propyl ) cycl obutRm&cakzi3o6 tidle N-(( 1
S)-3-(4-[3-(4-Trifluoronethyl benzyl)-1, 2, 4- oxadi azol -5-ylj-1-piperidinyl}-1
10 phenyl propyl ) cycl obut anecar boxam de N _((1

3-{4-(3-(41, 3-Benzodi oxol - 5-yi n'ethyf) I 5 yIj-l pi peri di nyl
} 1 phenyl pr opyI ) cycl obut anec gx{b@enzyi-1]2.4 4-piperi :
S)-3-[4-[3-(3,5-Di fl uorobenzyl)-1, 2, 4- oxadl az
phenyl propyl ) cycl obut anecar boxam de 15
S)-3-[4-(3-Benzyl -1, 2, 4- oxadt azol -5 yIHN\ 1- g dinyl]-1-(3
f I uor ophenyi) pr opyl ] cycl obut anecar boxam {(1
S)-3-[4-(3-{4-[ (Met hyl sul fonyl ) am no] benxyl /1 2, 4i azol -5-yl)-1-piperi
di nyl]-1 phenyl propyt }cycl obut anecar boxam de
4-{[5-(1-{(39)-3- [(%s&buﬁ@ww&ﬂﬁé mn}p@mdﬂﬂ]pr anﬁb@ﬂwapésaﬂvbn}ﬁsg%ﬂaaludm@w)

-1,2,4 20 oxadlaz benz
S)-3-{4-(3-(2, SS'ﬂ Pi?S%Jé%egﬁM 'qupf'%mﬁgsdl azol 5-yl]-1-piperidinyl}-1
phenyl propyft0 cycl obu‘HaNMBdBm)m aBCh): 6 (dpm] 2.34 (4H, m), 3.21 (4H, m), 4.08 (2H, s), 7.26

S)-3-{4-[3-(2, 8(5‘3,“ uorobenryl)-1, 2, 4- oxadi azof -5-yl ]-1-piperidiny!}-1
phenyl propyl ) cycl obut anecar boxam de 25 N

((1S)- 1-Phenyl - 3- {4-1[F§4§ 6 @4'11?” met hyl ) -1, 2, 4- oxadi azol -5-yl]-1
pi peri di nyl } propyl ) cyci obut anecar boxam de N ((1

S) - 1- Phenyl - 3-{4-[ 3- (4- pyri di nyl net hyl ) - éaﬁgwm -5-yl]-1

pi peri dl nyl {gr opyl ) cycl obut anecar boxam d ) o
S)-3-(4-(3- [ (Met hyl sul f S3RaSrERYRrRREENA24,2-PX2QIRZ01-2- Ve RS IS R CA00)

di nyI ]-1 30 phenyl propyl }cycl obut anecar boxam N((1

S) - 1- Phenyl - 3- (4-[ 3- (2- pyri di nyl net hyt fhazol -5-yl]-1

F

Obtained from the title compound of preparation 104 as an oil in 44% yield using a
similar procedure to that in preparation 106.
'H NMR (300 MHz, CDCly): & [ppm] 2.50 (4H, m), 3.26 (2H, m), 3.42 (2H, m), 4.06
20 (2H,s), 7.02 (2H, m), 7.27 (24, m)
LRMS: m/z 287.2 (MH")

25



pi peri di nyi } propyf}cycl obut anecar boxam de N-{(1
S)-3-[4-(3-1sobutyl -1, 2, 4- oxadi azol -5-yi )-1-plperidinyl]-1
phenyl propyl } cycl obut anecar boxam de 35
N ((1S) - 3- { awDDoB2£EN| or obenzyl ) - 1, 2, 4- oxadi azol - 5-yl ] - 1- pi perrcainBgd/41913
phenyl propyl ) cycl obut anecar boxam de 6 May 2003 -186 N ((1
S)-3-(4-[3-(1-Benzofuran-5-yl net hyf)-1, 2, 4-d8@&di azoi -5-yl]-1-pipertdinyi}-1
phenyl propyl ) cycl obut aneoar boxam de N-[ (1
S)-1-Phenyl -3-(4-{3-[4-(trifluoronethoxy)benzyi]-1, 2, 4-oxadi azot-5-yl}-1
pi peri di nyl) propyl]cycl obut anecar boxam de N-{(1
S) - 3- [ 4- (3-{ 3- [ ( Met hPbinet dnogt thetitiencinireuad b} preparationoiQedisarnodit 5 68%) vidid psipg rai
di nyI ]-1 phenyl h%%l, el Mgﬁpg‘g%mq gg.de 3 3 3 Trifiuoro- N- (( 1

S)-3-(4-(3-{4- [?rreth Sui on m_no] benzyl ) - 4- oxadi azol - X
1- pi peridinyl]-1- pherﬂ/NMRo XMWOEQF? hisd’é‘y"ﬂ @%(%Mp%ﬁs ‘@"'{("1) 282 (2H, m), 2.74
S) - 3- (4- (3-{4- [ (a3methylos wWH, enyd.darHng] Hesaml 3); 1.08 (2H, oxarizeaeel, mp-yl) 10
1- pi peri di nyﬁ] 1- phemhgrrﬁlg)él,%_qgﬁﬁﬁm de N-{(1

m

6 May 2003

S)-3-[4-(3-(2-[(Methyl'sul Tonyl) o] benzyl }-1, 2, 4- oxadi azol -5
yi)-1-pi per| di nyl]-1 phenyl propyl }tetrahydro-2H pyran- 4- car boxam de
1-Acetyl - N-{(1 PREPARATION 110

S) - 3[4(3(4[(nethy|_ ] .

pi peridinyl]-1-phenyl propyr;-3- ‘ HOXd i

S)-3-[4-(3-8enzyl -1, 2, 4- oxadi azol 5- yml;&nﬂntpﬂmﬂgl] 1 phenyl propyl }tetra
hydro 2H pyran-4-car boxam da 1 Acetyl-N{(1 N
S) - 3-[ 4- (3-benzyl -1, 2, 4- oxadi azol N\5-yl ) - 1- pi peri
azeti di necar boxam de 1-(Acetyl am -N-{(1
S) - 3-[4-(3-benzyl -1, 2, 4- oxadi azol - Q}x& [
phenyl propyl } cycl opent anecar boxamn d

S) - 3-[4-(3-Benzyl -1, 2, 4- oxadi azol - Pyl
met hoxycycl obut anecar boxarri de
3-{[5-(1- {{38) 3- [(Q/Cl obut yl car bonyl) 0] - 3- phenyl propyl } - 4- pl peri di nyl)
-1, 2, 4 oxadit@zol - 3-yl ] et hyl } benzam de 25 Et hyl

4- (3-benzyl - 1, 2, 4- ox@otaieedfror-thd fitlelcompABids 3¢ prepgratiarisut gndc tisbasmapnl JilcnisA%) yidd

phenyl propyl } - 43¢ fré%ﬁ#ﬂila}f's&aé&a?e%kﬁtﬁd?ép%&%on 80.
S)-3-[4-(3-6enzyl oxadl azol - 5- eridin

yl]-1
phenyl propy! } cycl obuﬂ'*aNMBa(?%Mﬁ'ﬁi QBXE) & [PP"¥ 128 (9 .64 (21 "'A 2.38 (8H, m), 2.90
(2H, m), 4.06 (2H, s), 4.78 (1H, s), 5.85 (1H, s), 7.02 (2H. m), 7.27 (7H, m)

15 LRMS: m/z 520.3 (MH*)

20
Obtained from the title compound of preparation 110 as an oil in 68% yield using a
similar procedure to that in preparation 81.
'H NMR (300 MHz, CDCly): & [ppm] 1.85 (1H, m), 2.00 (1H, m), 2.38 (8H, m), 2.85
(1H, m), 3.02 (1H, m), 4.04 (3H, m), 7.02 (2H, m), 7.27 (7H, m)
25 LRMS: m/z 420.2 (MH")



30 phenyi propyl ] cycl obut anecar boxam de

{(38) 3- [ (Woobpdaps yl car bonyl ) am no] - 3- phenyl propyl } - 4- [ 3- (4ptirussondienzy! )
-1, 2,4 oxadi azoi -5-yl ] - N net hyl - 4- pt peri di necar boxam de N
((18) -3-{4-[3-(4-Fluorobhenzyl)-1, 2, 4- oxadi aao§-=5-yl ] -1-pl perldinyl}-1
phenyl propyl )t etrahydro- 2H pyran-4~ar boxam de 35 3,3,3-Trifluoro-N((1
S)-3-{4-[3-(4-fluorobenzyl)-1, 2, 4- oxadi azol -5-yl |- 1-pi peridinyl }-1
phenyl propyl ) pr opanamn de 6 I\/ay 2003 -187 N ((1
S)-3-{4-[3-(4- I\/brphollnyl met hyl ) -1, 2, 4- ommmm@ma 1- pi perld| nyI} 1
phenyl propyl )cycl obu Ak, O )

"ol y : y
phenyl pr opyi )tet rahydr 0- 2N pyr an- 4 car boxam de 5 N ((1
S)-3-{4-Cyano-4-(3-(4 fl uorobenzy%TP 2, 4- oxadi azol -5-yl]-1- pi perldinyl}-1
phenyl propyl ) -2-cycl opropyl acet am’'de ZFAfetyl-N ((1
S) 3-{4-cyano- 4~3- (4f|uorobenry|) 102 4-dia 5-yb] peridi nyl }

N
[ ( S) - 3-(4-(3-[3- (Aninosul fonyl ) benzyl ] -1, 2, 4- oxadi azol - 5- yl } ®Ma¥i3993i di ny|
) -
1-

2, -5 o9+-1-piperidinyl}-1
S)-3-(4-{3-[4- (An now&.ﬁ&w@ bRnaY &m&dé& BreRaLfcHOt andr byt a RipRRGIhEHaRbkhatd

phenyl propyl ] cycl obut anecar boxam d &fg
S) - 3- [ 3- Benz¥| -8 ap ol infi73kyyield usingsa simyjlaripropedinede it in PrePARERNA% opyl 1t et r ahydr
0- 3 furancar boxami de‘HI:WN(idoMHz CDCly): 5 [ppm] 1.33 (OH, s), 1.60-2.12 (11H, m? 264-3 00 (2H,

)1 phenyl BbRyH @sfhﬁﬁf%ﬁsﬂﬁr%gﬁinﬁeq&'% frReff 2zl o1 Lprperi

S)- 3-[ 3- Benzyl - 1, 2, ARM& AV 453.33MH") - 1- , azeti di nyl ] - 1- phenyl propyi } t et r ahyd
ro-3 furancerboxani de N((1

S)~3-[4-[3- }4 Fl uor obenzyl ) -1, 2, 4- oxadl aégl le !-4-£rret hoxynet hyl )-1 20
pi peri di nyl ]* 1- phenyl propyl }acet am de

N-(3-[4-(3-Methyl -5-pheny| Béhp 2)-3-a1 0 gica :
phenyl propyl } cycl obut anecar bvxam de N

S) - 3-[ 4- (3-Benzyl - 5-net hyl - 4H 1, 2, 4- tr hazol - 4.yl ) - 1-pi gé |nyI)-1
phenyl propyl } cycl obut anecar boxam de
N- ((1S) - 3-] 4- (5- Benzyl - 4- met hyl - 4 @ tri

phenyl propyl } cycl obut anecar boxam de
Obtained from the title compound of preparation 112 as an oil in 88% yield using a
similar procedure to that in preparation 81.
15 'H NMR (400MHz, CDCly): & [ppm] 1.60-2.05 (10H, m), 2.25-2.44 (3H, m), 2.86 (2H,
m), 3.97 (1H, m), 56.14 (2H, s), 7.23-7.43 (10H, m)
LRMS: m/z 353.3 (MH")

20

A solution of the title compound of preparation 113 (10.3g, 29.2mmol) in
dichloromethane (200ml) was treated with diisopropylethylamine (5.72ml, 32.1tmmol) and
cyclobutanecarbonylchloride (3.66ml, 32.immol). The mixture was stired at room



N-{(1S)-3-[4-(3-Benzyt-1H 1, 2, 4- Mazol -1-yi)-1-pi peridinyl]- 1-gher)1)ll %r opyl }
cycl obut anecarboxam de N-{(1 S)-3-[4-(5-Benzyl-1-nethyl-1 May'2003

H1, 2, 4-triazol-3-yl)-1-piperidtnyl]-1 30

phenyl pr opylyoyebefsit anecar boxam de N-{3-(4-(5-Benzyl-1 PCT/IB99/01913
H1, 2,4-triazol -3-yl)-1-piperidinyl]-1 phenyl propyl]cyci obut anecar bvxam de
N[(1 S)-3-[4-(3-{4-[(nethylsul fonyl)am no] heggyl }-1

H 1, 2, 4-triazol-1-yl)-1-piperidinyt]

1- phenyl propyl } t et rahydr o- 2H pyr an~- car boxam de 35 2-Cycl opropyl -N-{( 1
S)-3-(4-(3-(4- [(rrethylsulfonyl)am no) benzyl }-1 H1,2,4-triazol-1-yl)

1- pi peridl nyl | - fsripRRsife RinQ&Ynith ﬁtférn'lsjﬂours GheMBeiua0dth- soR@m carbonate solution and
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honyl propyl }Cy%ltﬁmﬁ"ﬁ%% '$hd§ﬂ|c§ ge! using dichloromethane:methanol (99:1) as eluant to.
1-(1-((39)- Phen ';?Q’f" -trifluoropropanoyt)am no] propyl’}-4-piperi
I

i )-1H 1,2 4aff9’? the {'e%" t4rﬁ?9) benzant de
N-((1S)-3-] 4- ( 3- BenziH NMR@00NHz, TBCL). 3, [fprh) 1. 272245 @6H| i), 12.80 piet; )i 2098-3.18. (2H,

phenyl propyl }te I f%
N((1S)-3-[4- (SFHEZS%CH@% {ﬂ%sat'l(@%? trIQZO'| 1-yl)-1-piperidtnyl]-1 10
phenyl propyl )t et rahy MSWUI‘* %@W’anm de 1

Am no- N~(1S) - 3-[ 4- ( 3- benzyl - 5- et hyl -

1,2,4-trl azié) 1-yl)-1- pi perfdi nyl]-1 phenyl propyl } cycl opent anecar boxam de
N-{(lS) 3-[ 4~ (3-Benzyl -

1,2, 4-triazol-1-yl)- 1p|per|d|nyl] 1phe@ﬁﬁ£ﬁ@éﬂ$ﬂ-&§ahydr03

furancar boxam de 15 N -3
{(1S)-3-[4-(3-Benzyl -1H1, 2, 4-triazol -1-yl)- 1 p| peri di | ] - 1- phenyl propyl Ht
et rahydro 2H pyran-4-carboxam de 1-Antno-N{(1 S~ 3-[4{|(3-benzyl-1 H
1,2,4-trlazol-1-yl)-1-p(peridtnyl]- enyl propyl At anecar boxam de 1
Acetyl -N-{(1 S) 3-[4-(3-benzyl-1 H
1,2,4-triazol -1-yi)-1-piperidinyl]-1-ph y i
azetid(necarboi cami de N ((1S)-3-[4-(3-B
1,2,4-triazol-1-yl)-1-ptpertdinyl]-1-phen ppy!l } - 1- pr opi onyl
3-azetidi necarboxam de 1-Acetyl-N-{(1 S)- (3-benzyl -5-nmethyl-1 H1,2,4
trlazol-1-yl)-1-piperidinyl]-1 phenylpropyl}-3- a;e'ti di necar boxam da 25
N-{(1S) - 3-[ 4- ( 3- ( 4- FA sslutnamitlelcorhpbuhd 2f frebaraioh0ii14 17.63g) 1716rAMBE Il élhdiil (Bodmiph
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filtter, then the solvent was evaporated under reduced pressure to give the title compound as a
white crystalline solid, 6.04g.
'H NMR (400MHz, CD;0D): & [ppm] 1.16 (1H, m), 1.75-2.40 (13H, m), 2.75-3.05 (4H,
20 m), 3.12 (1H, m), 3.23-3.45 (3H, m), 4.94 (1H, m), 7.23-7.46 (5H, m)
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1-Benzyl-4-piperidinamine (617mg, 3.25mmol) was added to a solution of N-[(E)-
(dimethylamino)methylidene]-N,N-dimethylhydrazonoformamide (550mg, 3.90mmol)
[J.Am.Chem.Soc, (1995), 117(22), 5951} and p-toluenesuiphonic acid (62mg, 0.33mmol) in
toluene (30ml). The reaction mixture was stirred for 24 hours at room temperature and the

25



propi onyl - 3-azeti di necar boxam de

1- Acet yl - N- ((1S) - 3-[ 4- (3- (4-f 1 uorobenzyl )-1H 1, 2; 6 May 2003
4-triazol-1-yl)-1-piperidinyl]-1 phenyl propyl}-3-azetidi necarboxam de
2- Met hoxy- N- wWolge)zoizs[ 4- (3- (4-fl uorobenzyl )-1H1,2,4 PCT/IB99/01913

triazol-1-yi)-1-piperidinyl]-1 30 phenyl propyl } acet am de 3- Met hoxy-N-{(1
S)-3-[4-(3-(4-fluorobenzyl)-1 H1,2,4-triazqpzl-yl)-1-piperidinyl]-1

phenyl propyl } propananm de and t he pharmaceutically acceptable salts thereof.
6 May 2003 -189 13. A pharmaceutical conposition including a conpound of
the formula (1) or a pharmaceutically acceptable salt thereof) as defined
I'n any one of t Qg e Igbrgﬁdcbﬁdem;?edht%erp%%ré’!‘ trhe SreBB@® RECBLAfA! bY column

accept abl e exci pl ent luent or carrier. 14. A pharmaceutical conposition,
as clained in cF%fPWFPfSr,ap'fyu?'? Rlica 8 risIngs 'ﬁ‘&r%fﬁe%"%"}fﬁh&{“gglség IAPHT (500 as
H'V reverse tr arlsentitpéftosdthe tite dontpound ds6a wiiitesbiigy fPowut i cal conposition, as
claimed in claim 14, wWegiekBomie cdcy) Pd Br‘ﬁﬁ‘ﬁ@z-é.é‘hdsg! @ﬁg-oa?zﬂ,%ﬂ'a%"(bﬁ;s), 4.04

ritonavir, saquinavir, nelfinavir or_anprenavir an 'V 'reverse
transcriptas® i il BDt713-1-36 (BB 8 1HRH. el avi r di ne, efavirenz, zidovudine,
di danosi ne, zal citabine, stavudi ne) |am vudi ne, abacavir or adefovir

di pivoxil. 16. A pharmaceutical conposi tim&y@%}gﬁd in claiml3,
further conprising a proliferation inhibiTor, an i munonodul ator,
interteron, an interferon der il i=lod BRI - IHRA00YLIRIRRNTING egr ase

-
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i nhi bitor, an RNAaseH i nhibitor an inhibitor of v transcription or an
inhibitor of RNA replication. 17. A conposition as med in claim 16
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nmodul ation of CG[ | . In\gl (oY O ;

formula (1) or a 5) %ﬂﬁmlﬁg‘gtfﬁﬁa G%H%%ggﬁggﬁg%@oﬁﬁﬁs%g%%m T (tjgg ?l%(;?ée&ow
as defined 1Hh a‘Wy 8%e of clains 1 to 12 and 13 to 17, respectively) for use
i(n we pre?/egti on or Acetgmdrazide (019md)f2ctmnoot) vas dddew o 'armmwgerr Ithé MteryedibteUs
H V), including i I eat j i LGl

Syndt ome (Al De) HEBNEY S8 hRRBL okSCIAE 1 MmdRHES O P Rhn Fisi wag
phar maceut i cal | Reatedapperdpiiux fard4 hayrs andriperseacied and AtereddhroughsAdpece!@ e dhe filtratey

one of claims lwdsOevaBoraed under FedIGERCprieyse/ hnd Qe ¢ pradidh Qvar RiiBed by RolBfn

treatnent of, a i y. di. 22 .. 0 und of 1=
Formi o (1% SraRERl i BR 5P vl gl nefrBlTBE dineBis bRER S 2s
as defined in aa¥ang teeafierd he ttepompound, 180&ind 13, respectively, for the

manuf acture of a nediRMeeRk2Fermitye prevention or treatnent of a disease or
condition nediated by or associated with nodul ati on of CCR5 chenoki ne
receptor activity. 23. The use of a conpound of the fornmula (1) or a

phar maceutical |y acceptable salt or c@REPARAIGNSIWELEI® as defined in any

one of claigs 1 to 1ﬂ1e§:6ﬁ'\{:_&?nd§Gftﬂ\@folI6ﬂﬁ@@§&l£t¥@br¥bar§t@ﬁs:t he manufacture of a
medi canent for the prevention or treatment of infection by human

i mmunodefici ency virus (H V) including prevention \ﬁgn\r eat rent of acquired

i mmunodefi ci ency syndrone N
N\(
SUSH

were prepared from the corresponding hydrazides, using similar methods to that
described in preparation 117.
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hydrazinecarboxylate (5.70g, 42.9mmol) and sodium triacetoxyborohydride (13.6g, 64.1mmol)

15  were stirred together for 4 hours at room temperature in dichloromethane/acetic acid (40mi,
10% solution). The solvents were evaporated under reduced pressure. The residue was
basified with saturated sodium carbonate solution and extracted with ethyl acetate. The
combined organic solutions were dried (MgSQ,), filtered and evaporated under reduced
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pressure to yield the title compound as a colourless gum, 14.2g.
20 'H NMR (400 MHz, CDCly): & {ppm] 1.23-1.39 (2H, m), 1.45 (SH, s), 1.71-1.87 (2H,
m), 2.89-3.08 (3H, m), 3.61-3.69 (1H, m), 3.87-3.87 (1H, m), 3.97-4.10 (2H, m), 5.68-5.81
(1H, bs), 5.94-6.06 (1H, bs), 7.26-7.39 (5H, m)
LRMS: m/z 350.0 (MH")
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residue was dissoived in ethyl acetate and washed with water (x2). The organic layer was
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dried (MgSQ,), filtered and evaporated under reduced pressure to give an oil which quickly
crystaliised on standing. The residue was purified by recrystaliization from ethyl acetate to
afford the title compound as a white solid, 1.73g.

25 'H NMR (400 MHz, CD,0D): & [ppm] 1.87-2.00 (2H, m), 2.03-2.16 (2H, m), 2.94-3.15
(2H, m), 4.00 (2H, s), 4.20-4.29 (2H, m), 4.40-4.50 (1H, m), 5.13 (2H, s), 7.13-7.19 (1H, m),
7.19-7.40 (9H, m)

LRMS: mfz 377.2 (MH")
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The title compound of preparation 131 (1.90g, 9.04mmol) was stired at room
temperature in diethyl ether:methanol (100ml, 4:1) while hydrogen chloride gas was bubbled
through the solution until saturated. The mixture was stired for 16 hours and the solvents
were removed under reduced pressure. The residue was basified with saturated sodium
carbonate solution and extracted with dichloromethane (x3). The combined organic solutions
were dried (MgS0,), filtered and evaporated under reduced pressure.

In a separate flask the title compound of preparation 47 (1.00g, 4.76mmol) was
dissolved in 20mi of diethyl ether and gaseous hydrogen chloride was bubbled though the
10  solution until saturated while stirring at 0°C. Methanol (1.5ml, 37.2mmol) was added and the

mixture stirred for 1 hour. The solvents were removed under reduced pressure and the
residue was basified using saturated sodium carbonate solution and extracted with
dichloromethane (x3). The combined organic solutions were dried (MgSO,), filtered and
evaporated under reduced pressure. The crude hydrazine (595mg, 2.46mmol) and the
15 intermediate amidoxime (600mg, 2.41tmmol) were stirred together at room temperature for 3
hours in 40m! of methanol. The solvent was removed under reduced pressure. The residue
was dissolved in triethyl orthoacetate (30ml) and heated under reflux for 30 minutes. The
solvent was removed under reduced pressure. The residue was purified by column
chromatography on silica gel using dichloromethane:methanol:0.88 ammonia {95:5:0.5) as
20 eluant to afford the title compound as a foam, 560mg.
'H NMR (400 MHz, CDsOD): & [ppm] 1.68-2.00 (2H, m), 2.05-2.15 (2H, m), 2.90 (3H,
s), 2.97-3.11 (2H, m), 3.99 (2H, s), 4.21-4.31 (2H, m), 4.40-4.50 (1H, m), 5.15 (2H, s), 7.11-
7.16 (2H, d), 7.16-7.26 (2H, d), 7.30-7.39 (4H, m), 8.35 (1H, s)
LRMS: m/z 492.1 (MNH,")

NHSO,Me
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The title compound of preparation 137 (500mg, 1.06mmol), ammonium formate
(500mg, 7.93mmol) and 20% w/w palladium hydroxide on carbon (50mg) were heated under
reflux in ethanol (20mi) untit gas evolution ceased. The mixture was filtered through Arbocel®
and the filtrate evaporated under reduced pressure. The residue was purified by column
chromatography on silica gel using gradient elution of dichloromethane:methano!:0.88
ammonia (90:10:1 to 80:20:4). The residue (300mg, 0.89mmol) and the titte compound of
preparation 7 (222mg, 0.88mmol) and sodium triacetoxyborohydride (285mg, 1.34mmol) were
stired together at room temperature for 30 minutes in a mixture of dichloromethane:acetic
acid (30ml, 10%). The solvents were removed under reduced pressure and the residue was
basified with saturated sodium carbonate solution and extracted with ethyl acetate (3x). The
combined organic solutions were dried (MgSO,), fitered and evaporated under reduced
pressure to afford the title compound as a white solid, 407mg.

'H NMR (400 MHz, CDCl5): & [ppm] 1.31-1.48 (9H, m), 1.48-1.60 (2H, m), 1.77-1.90
(1H, m), 1.90-2.23 (4H, m), 2.26-2.44 (2H, m), 2.95 (3H, s), 3.02-3.10 (1H, m), 3.66-3.74 (1H,
m), 4.03 (2H, s), 4.06-4.16 (1H, m), 4.74-5.02 (2H, m), 6.16-6.26 (1H, m), 6.35-6.44 (1H, m),
7.10-7.15 (2H, d), 7.18-7.37 (7H, m), 7.00 (1H, s)

Hydrogen chloride gas was bubbled through a solution of the title compound of
preparation 131 (3.00g, 8.59mmol) in methanol (50ml), at 0°C, for 1 hour. The solvent was
removed under reduced pressure and the residue dissolved in dichloromethane (50mi) and
triethylamine (2.51ml, 18.00mmol) and phenylacetimidate hydrochloride (1.59g, 8.59mmol)
added. The reaction was stirred at room temperature for 1 hour and the solvent removed
under reduced pressure, the residue was dissolved in triethyl orthoacetate (20ml) and heated
under reflux for 12 hours. The reaction was cooled, the solvent removed under reduced



10G 10G 10G 10%6& ()- 10%3& () - eL0%G& () - e10%G& () -e. ./ 112QedEghe 0.
10! " Yf 110%08' ()-10% & ()- 109%0& () - ay
10908 () slocy 8 @10%0& () - QRQg202222222~ = 101 h3110% "r "& ()-s%
109% & () - 10¥P9HI13D0 91 10%0& ()- & 10% & ()-3!1: 10%008' () - 2>BCBIBRIAINB[ M? 1
10FF 10FF 10FF'I &' 109%FF& ()-t! A& 10%"& ()-t 10% & ()-|
s:109% & ()-!93! 10%& () - s44444606aBVP1  10MAs51
F109%g& ()-!9! 10%gg& ()-$10%g& ()-910%g& ()- @ 10%g& () - $10%g& () - 06b7s77778
wX6MP1 10!s$ 10%gg& ()-fL' "@O0%& ()-! 10%g[g[ & ()-1 6 ~10%& ()-|
IK{P 109%&' ()-1 !L 10%gg& ()-8=8"99; O <<z[ 9+1
10! (7" (1;)%& () ;iresﬁ{h@%&' th rdstiting’ bR¥E. ofl )\wad! furifidd) B clumix | cBySmA8gk4pRY oh -sjlicaingel
10(V &' <KL LK< .
109 () - $109&°% - E%&J’%‘%dﬂ'}iﬁ“ PLOS TN {FFROL 3, SR, Aford the tite
10! (10%& () - ! (OFpowg as p-pale yellgy qil) 2.209.
y109%& ()-!1 10%& () - @I w)M@wEQE%) [bpvhioH83 (2H, d), 2.08 (1H, dd), 2.20 (1H, dd) 2.40
101z10% ()¢ ! G4, z]é)s(yé‘l-i(l)n) blds i 10 %R d it bl 4. 43078, 078 o, miBH2%B( dom,
m)
LRMS: m/z 391 (MH")

10

Obtained from the title compound of preparation 139 as an oil in 100% yield using a
similar procedure to that in preparation 120.
'H NMR (300 MHz, CDCly): § [ppm] 2.03-2.38 (4H, m), 2.41 (3H, s), 3.01 (2H, m),
15 3.43 (2H, m), 4.01 (2H, s), 4.23 (1H, m), 7.18 (5H, m), 8.43 (1H, s)
LRMS: m/z 257 (MH") '

20

Obtained from the title compounds of preparations 7 and 140 as an oil in §9% yield
using a similar procedure to that in preparation 80.
'H NMR (400 MHz, CDCly): & [ppm] 1.41 (9H, s), 1.85 (4H, m), 2.05 (4H, m), 2.38
25 (4H, m), 2.41 (3H, s), 2.98 (1H, d), 3.14 (1H, d), 4.00 (2H, s), 4.81 (1H, s), 7.28 (10H, m)
LRMS: m/z 491 (MH")

30
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Q00000 TdBoP10! ! f' | 10948 () 97109%& ()-L 1109%& ()-L*109%& ()- @b 109%& () -

& 9$S109%& () -f TTTTTTTTTbCO! ! 10% & () ‘NH}O% u& ()-yl 10% u& i ’ -$10% u& ()- 10

10 Nes
10@109%& () - TTTTpUSW} [ 9bCO! ##10 MR3" 1098 () -, 11 19% u-ug ()-@ @
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#10%[& ()-! #10% (‘}het g‘ gg/rqn&p&r}\d %W? ?1]%0{ %é?nr‘u&) #10c{s,s&lv£c] in methanolic
hydrochloric acid (30ml, 2.5M) and stirred at room temperature for 2 hours. The solvent was
removed under reduced pressure and saturated sodium carbonate added. The aqueous was

5 extracted with dichloromethane (3x), the combined organic solutions were dried (MgSQy),
filtered and the solvent removed under reduced pressure to afford the title compound as a
clear oil, 1.40g.

'H NMR (300 MHz, CDCly): & [ppm] 1.68-1.91 (6H, m), 1.98-2.18 (3H, m), 2.21 (2H,
m), 2.38 (4H, m), 3.13 (2H, m), 3.88-4.03 (4H, m), 7.18-7.41 (10H, m)
10 LRMS: m/z 390 (MH")

15
1-(3-Dimethylaminopropyl)-3-ethyl-carbodiimide hydrochloride (177mg, 0.23mmol)

was added to a stired solution of the title compound of preparation 13 (186mg, 0.93mmol)
and the title compound of preparation 142 (300mg, 0.76mmol) in dichloromethane (20mil).
After 1 hour trifluoroacetic acid (5ml) was added and the reaction stirred for 12 hours. The
20 solvent was removed under reduced pressure and the resulting oil was loaded directly onto a
column of silica and eluted with dichloromethane:methanol.0.88 ammonia (95:5:0.5) to afford
the titie compound as a white foam, 200mg.
'H NMR (300 MHz, CDCly): & [ppm] 1.78-2.40 (15H, m), 2.96 (1H, d), 3.12 (1H, d),
3.39 (2H, m), 3.66-4.02 (6H, m), 5.06 (1H, dd), 7.08-7.19 (9H, m), 8.03 (1H, d)
25 LRMS: m/z 473 (MH™)

PREPARATION 144
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S109%& () - @ 109k () 38N nidrochiondd 18484 & 2% hinmol) and 1-hydroxybenzotriazole hydrate
(3.84g, 25.1mmol) were added to a solution of methylamine (11.4ml of a 2.0M solution in

5 tetrahydrofuran, 22.8mmol) in dichloromethane (100mil). The mixture was stirred for 1 hour at
1oom temperature, then partitioned between dichloromethane and water. The organic layer
was separated and washed with brine, dried (MgSO,), filtered and evaporated under reduced
pressure to furnish a pale yellow solid, 3.50g.

'H NMR (300 MHz, CDCls): & [ppm] 1.78 (3H, m), 2.05 (3H, m), 2.79 (3H, d), 2.98
10  (3H, m), 3.50 (2H, s), 7.21 (m, 5H)
LRMS: m/z 233 (MH")

15
Lawesson's reagent (6.76g, 16.7mmol) was added in one portion to a solution of the

titte compound of preparation 144 (3.50g, 15.2mmol) in toluene (100ml) and the mixture
stirred at room temperature overnight. The reaction mixture was filtered through a short piug
of silica gel washing with dichloromethane (100ml) and the solvent removed under reduced
20 pressure to fumish a yellow foam, 5.00g. The foam was dissolved in n-butanol (100ml) and
mercury(ll)oxide (4.81g, 22.2mmol) and phenylacetic hydrazide (3.02g, 20.2mmol) added. The
reaction was heated under refiux for 12 hours, cooled, ﬁlteredh through a plug of Arbocel® and
the solvent removed under reduced pressure. The crude product was purified by column
chromatography on silica gel using dichloromethane:methanol:0.88 ammonia (95:5:0.5) as
25 eluant to afford the title compound as a pale yellow oil, 0.85g.
'H NMR (300 MHz, CDCly): & {ppm] 1.60-2.20 (6H, m), 2.80-3.00 (3H, m), 3.28 (3H,
s), 3.58 (2H, m), 4.19 (2H, m), 7.19-7.40 (10H, m)
LRMS: m/z 347 (MH*)

30 PREPARATION 146
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Obtained from the titie compound of preparation 145 as an oil in 41% yield using a

similar procedure to that in preparation 120.
5 '"H NMR (300 MHz, CDCly): 5 [ppm) 1.95 (4H, m), 2.20-2.60 (4H, br m), 2.80 (3H, m),
3.31 (2H, m), 4.20 (2H, s), 7.10-7.40 (5H, m)
LRMS: m/z 257 (MH")

PREPARATION 147
%{\: |
N
N

Sodium borohydride (160mg, 4.20mmol) was added to a stirred solution of the titie
compound of preparation 102 (1.35g, 3.63mmol) in methano! (15ml) and the reactants stirred
at ambient temperature for 2 hours. The methano! was evaporated under reduced pressure
15 and the residue partitioned between dichlioromethane and water. The organic extract was
separated, concentrated under reduced pressure and the residue purified by column
chromatography on silica gel using dichloromethane:methanol:0.88 ammonia (90:10:1) as

eluant, to afford the title compound as an oil, 860mg.
'H NMR (300 MHz, CDCly): & [ppm] 1.79 (2H, m), 2.23 (4H, m), 2.65 (2H, m), 3.46

20 (2H,s), 3.74 (2H, s), 4.05 (2H, s), 7.02 (2H, m), 7.26 (7H, m)
LRMS m/z 382.4 (MH")
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To a stirred solution of the title compound of preparation 147 (485mg, 1.31mmol) in
dry acetonitrile (8ml) was added potassiumi tert-butoxide (184mg, 1.56mmol) and methyl
tosylate (296mg, 1.56mmol) and the solution stirred at ambient temperature for § days. The

5 solution was partitioned between ethyl acetate and water. The organic layer was separated,
concentrated under reduced pressure and purified by column chromatography on silica gel
using methanol.dichloromethane (95:5) as eluant, to afford the title compound as an oil
270mg.

'H NMR (300 MHz, CDCly): & [ppm] 1.82 (2H, m), 2.05 (2H, m), 2.50 (2H, m), 2.70

10  (2H, m), 3.22 (3H, s), 3.42 (2H, s), 3.52 (2H, s), 4.04 (2H, s), 7.02 (2H, m), 7.26 (7H, m)

LRMS m/z 396.5 (MH")

16

1-Chioroethyl chloroformate (0.96m!, 0.87mmol) was added to a solution of the title
compound of preparation 148 (265mg, 0.67mmol) in dichloromethane (5ml). The reaction
mixture was stirred for 24 hours at ambient temperature, then concentrated under reduced
20 pressure. The residual oil was dissolved in methanol (5ml) and the reaction mixture heated
under reflux for 2 hours. Silica gel was added to the cooled solution, which was concentrated
under reduced pressure and purified by column chromatography on silica gel using
dichloromethane:methanoi:0.88 ammonia (95:5:0.5) as eluant, to afford the title compound as
agum, 160mg.
25 'H NMR (300 MHz, CDCls): & [ppm] 2.01 (2H, m), 2.39 (2H, m), 2.81 (2H, m), 3.24
(5H, m), 3.53 (2H, s), 4.05 (2H, s), 7.02 (2H, m), 7.26 (2H, m)
LRMS m/z 306 (MH")
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Obtained from the title compounds of preparations 7 and 149 as an oil in 93% yield
using a similar procedure to that in preparation 80.
'H NMR (300 MHz, CDCL): & [ppm]} 1.28 (8H, s), 1.87 (6H, m), 2.28 (4H, m), 2.66
10  (1H, m), 2.78 (1H, m), 3.22 (3H, s), 3.49 (2H, s), 4.04 (2H, s), 4.77 (1H, m), 6.72 (1H, m), 6.98
(2H, 1), 7.25 (7H, m) :
LRMS: m/z 539.6 (MH")

15

H,N

Obtained from the title compound of preparation 150 as an oil in 98% yield using a
similar procedure to that in preparation 81.
20 LRMS: m/z 439.7 (MH")
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5 The title compounds of preparation 39 (200mg, 0.82mmol) and preparation 8 (285mg,
1.23mmol) were stirred together with sodium triacetoxyborohydride (209mg, 0.98mmol) in
dichloromethane:acetic acid (10ml, 10%) for 4 hours at room temperature. Saturated aqueous
sodium bicarbonate solution was added and the product extracted with dichloromethane (3x).
The combined organic layers were washed with water and brine, dried (MgS0Q,), filtered and

10  the solvent evaporated under reduced pressure. The product was purified by chromatography
on silica gel using ethyl acetate:methano! (95:5) as eluant, then dissoived in diethyl ether
saturated with hydrogen chloride gas. Evaporation to dryness provided the title compound as
the hydrochloride salt, 60mg.

Found C, 64.68; H, 7.26; N, 10.51%
15 CasH34N4O2; 1HCI; 1.4H,0 requires C, 64.64; H, 7.32; N, 10.77%
'H NMR (400 MHz, CDCly): & [ppm)] 1.78-2.20 (13H, m), 2.20-2.40 (3H, m), 2.81-2.95
(2H, m), 2.95-3.00 (2H, m), 4.05 (2H, s), 5.10 (1H, m), 7.17-7.25 (2H, m), 7.25-7.35 (7TH, m),
7.45-7.55 (1H, m)
LRMS: m/z 459 (MH*)
20 [a]p: -45.6 (c = 0.34, methanol)

25 The title compound of preparation 116 (5660mg, 2.31mmol) was dissolved in ethanol
(20ml) and 20% wiw paliadium hydroxide on carbon (500mg) and ammonium formate
(728mg, 11.5mmol) added. The reaction was heated under reflux for 1 hour, cooled and
filtered through a plug of Arbocel®. The filtrate was concentrated under reduced pressure and
the resulting oil and the title compound of preparation 3 were used to prepare the title
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T -#10%& () - X} @Bhpd@Rd VSHEE sinitab AeRiottd éxambl 1. The reaction mixture was purified by column
chromatography on silica gel using dichioromethane:methancl.0.88 ammonia (95:5:0.5) as
eluant to afford the title compound as a white foam, 50mg.
Found C, 66.90; H, 7.92; N, 18.68%
5 C21H20N50;0.5H,0; requires C, 66.64; H, 7.95; N, 19.06%
'H-NMR (300 MHz, CDCls): & [ppm] 1.82-2.45 (17H, m), 2.95-3.12 (3H, m), 4.05 (1H,
m), 5.13 (1K, m), 7.21-7.40 (6H, m), 8.21 (2H, m)
LRMS: m/z 368 (MH")

10 EXAMPLE 3-5
The compounds of the following tabulated examples with the general formula:

H O_R

were prepared using a similar method to example 2 from the title compound of
preparation 3 and the corresponding benzylamine.
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) Y(314-(1-
$! 9$mML0% & ()4 10T 10T " 6.86; N, 13.32%
10T: 1090°& () - 1 +#10967&’ [ WethylgHit2.89@ ()| - ! D+#105& {’31 FalBo
triazo-5-y1)-1- H-NMR (4oo MHz, CDCL): &
piperidinyl-1- {ppm] 1.75- 2.46 (16H, m), 2.75 (1H, m),
phenylpropylicyclobuta 2.95-3.20 (3H, m), 3.85 (3H, s), 5.12 (1H,
necarboxamide m), 7.19-7.40 (5H, m), 7.60 (1H, d), 7.81
(1Hv s)'
LRMS: m/z 382 (MH")
4 1 10% Found C, 5342, H, 7.10; N,
KN 13.57%
"\ Ca2Ha1NsO;HCI;CH,Clz;0.8H;0
N-{3-[4-(1- requires C, 53.40; H, 6.94; N, 13.54%
Methyl-1H-1,2,4- . 'H-NMR (400 MHz, CDClh): &
triazol-3-yl)-1- [ppm] 1.76-2.43 (16H, m), 2.79 (1H, m),
piperidinyl}-1- 2.88 (1H, d), 3.08 (2H, m), 3.83 (3H, s),
phenylpropyljcyclobuta 5.48 (1H, m), 7.15-7.35 (5H, m), 7.92 (1H,
necarboxamide s), 8.06 (1H, d)
LRMS: m/z 382 (MH")
5 R 4% 'H-NMR (300 MHz, CDCl): &
. [ppm] 1.80-2.40 (16H, m), 2.50 (6H, s),
N{3-14-(3.5- 3.00 (1H, t), 3.12 (2H, d), 3.83 (1H, m),
Dimethyl4H-1.2.4- 5.12 (1H, m), 6.55 (1H, d), 7.23-7.39 (5H,
triazol-4-yl)-1- ™
piperidinyl]-1-
phenylpropyi}cyclobuta
necarboxamide

1 = Product obtained as the hydrochlonde salt
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10% " & ()- @ LFz#10% " & ()-! LFz#10% " & ()-!, U LFz#10% " & () -3 Mp¥299%Des " & ¢

) -1 LFz#10% " & () - bnzX6g\ =

L1 # & ' - #10%W3 6/{o120! # & ' -#10%"& ()-9'1° & ' -#10% " & () - 9! 1&PCTHEMIGIYE () -

9SU@L0% & ()-!, 9"#10% " & ()--nopg| ! xY: !!

109078 () - @109T& () - 109%7& () - SMLOYWT&' () - L$npHIa& ()- 10"" 10"" 10""!

| ZXOXY: 11"10967& ()-! 3"109&2Z& ()-!3"10%ld& ()-f109%& ()-!c F "109%& ()-'!F

"10%& ()-'1 ~wU®: !l 10ww

10w # F. "10%W& ()- @ F."10%m& ()- @F."10% r& ()- @ (" $#109%T& ()-! $#10%

TT& ()-uV4: |1 (P3-#10%& ()-Y ! 10% (Q-#10%& ();S10%& {)-10%& ()-$| 10%& ()-
H

e

10wmw 0z[ 94:
11165$-#10%&' ()-""!10%& ()- @ #109 £109& (N -S10% ! 3-#10%&' ()-Y
wi[M !1'16s$-#10% 10 10

10! (s, 8#109& ()-t!s, S#109& ()-t!# SYLFIQUE ()- !, s$-#109%& ()- ' 38Gma?M
IT16IL Y "109%& ()-!Y

"109%& ()-9$10%@& ()- 10%@& ()-f 10%@& ()-$@O0%a& ()-m}[<M !!!
1 1098 () - @ ( #10%A&hikthre of thetitRSchdolind Wf brepar@idam! (5p6Mg. 2.27mmol) and sodium

]!c | Ilocy‘g‘l(()g /é(\l{gjy@[o&?gé ﬂ%?@.cgn ol_) !in gtﬂi%acly&n}l) as (rstfrr?d for 2 t'murs at roon'1 temperature
10%@% () - % 109884 thg solventgya e()'e_dy&qylpress re. This intermediate and the title compound
11 $10%&' () - 0% rrepetdlion 3(Wweré&ShehOaskd (tp -prépaee thkOlitie chfpound usingla ¥imaidt (methdd to
") $4$zX9uv7 example 1. The reaction mixture was purified by column chromatography on silica gel using
dichloromethane:methanol:0.88 ammonia (98:2:0.25). The product was dissolved in
methanolic hydrochloric acid (3mi, 2.5M), and the solvent evaporated under rt_aduced pressure
to afford the title compound, 85mg.
10 Found C, 62.16; H, 7.53; N, 12.18%
CaHaoN4O4; HCI,0.6MeOH; requires C, 61.69; H, 7.70; N, 12.73%
'H NMR (300 MHz, CDCl): 5 [ppm]) 1.80-2.45 (16H, m), 3.06-3.40 (6H, m), 3.62-3.80
(2H, m), 5.00 (1H, dd), 7.20-7.40 (5H, m)
LRMS: m/z 383 (MH")

15
EXAMPLE 7
H —
O~
N
20 The title compounds of preparations 3 and 37 were used to prepare the title

compound using a similar method to example 1. The reaction mixture was purified by column
chromatography on silica gel using dichloromethane:methano!:0.88 ammonia (98:2:0.25) as
eluant to afford the titie compound, 218mg.
'H NMR (300 MHz, CDCly): 8 [ppm] 1.60 (3H, s), 1.78-2.48 (14H, m), 2.93 (1H, d),
25 3.04 (2H, m), 5.13 (1H, m), 7.20-7.40 (5H, m), 7.50 (3H, m), 8.09 (2H, m)
LRMS: miz 445 (MH")

EXAMPLE 8-15

The compounds of the following tabulated examples with the general formula:



|1 #100& ()-1"s @109 ()-1"s @L0% ()-!Z's @10% ()-!,s @HQE, bhod

| 1098 () - TAS% Z(_) * W x* WUB+7 10<

109 ()-11 " S5#10% ()-9!, S5#10%& ()-9!,  $, #100& ()-1( " $, #10%& ()-1 # $, #
10%& () - x*y W0 00391251K7 10< 10% $109N& ()- G PCT/IB99/01913
H10%TR' () - 10%18’ () - MLO%ME! () - 8$10%M&' () - 10 10, B- -/ 024WU3K7

101 (" &#100& ()-: 1 # &#10%& ()-: ! (&H10%& ()«125-S$10%KE& () - ! S$109%KK& ()-! ¢’
$10%@E ()- G 4C6777777" 7r S40! 109%&' () - S10%&' () - &$10% ()- 10 10

101 # 82#10%&' () - | 82#10%& ()-"727789:; =r S401 1 " %L0%+& () -

OM0%E ()-1] YA0%HE ()-%0% ()-9 ' 1 T0%& ()- @ $10%: () -

(<=U?AABWUST SA0! #37@H10%& () - !, +SH1008Q()- F | #+SE1QU& () - F

16" Z#10%& ()- !, z#10%& ()-! Dz#10% ()- B QUV70! @Y10%& ()-y" 10
% ()-1 109 ()-f#10%& ()- 10 10 10! 6 &/() \CDEFALJ

LwUBUV70! "y, @109%& ()-!y, @L0% ()- ! 0%' ()-s! V' FF 2) 109 ()-s![Y FF
2) 109 ()-s![FF 2) 10%& ()-s LM.OPYPcPdP XMB70! 10 10

10: 109%&' ()-1(" y6" 109%& ()-!Xy6" 10%& ()- 1N Y/ @10%& ()-! y, @10% ()-f PqP} PPP
#QQJEMB70! 10 1

L10%& () - @ 10%&' ( )wagy Hlepusid( )sing10HRNila) MEGYE’ tO)ex@pe ViR ro- 1) thy QORPENNG7 bB70
11)0 10%& () - !preparation 3 and the corresponding amine.




,10%=& ()-!",

10% 1 & () -

109%x& ()-!i 6 May 2003

, 10%h& () -, 109& () - QRRQAQ RSzY7MB70! ! f ("109& ()-s

F("109& ()-s Y'10%& ()-!i& 10%=& ()-!& 10%5& ()-'e

1098 () - SUVWOL0EIIEBW S40! Ys! 10%4& () - Ys! 10%4& () - 9510%4& () - ROT/ARP9/01913

10!, “f (" 10%& () -

- g! S0&Z10%8S& ()-!s 9" 10%s& () -

1Y @& 10%4HE ()-1°

@ 10%4H& ()-1°

sl# f("109%& ()-sSWAWW W W WOXdBr S40! Ys! | @!
HE () - &y109%4& () - 910%H4& () -t 10%4& () - Sy10%485¢) - OXY, [[[[\ WU3r S40! @/ 109%& ()

@ 109 () -\ \uj @' @/ &$10%& () -

10H 10H 10H5109%48 () - 510%4& () - 710%4& () -

@/ 10%& ()-

10%&' ()-& 109%& () $10%&' (0)-

() -1 1U sS#10Y

g \ABEINWVy\\ A< @!!

3 10% (& ()-!
 YI0%&: ()-\\\]A""b}[ 9]

sm_o_z@u-lf 1Q9 0 [} b2k bi babl bl h-hw GO @
% r Et 11098 8 & ()-3DATA

3 10%AA& ()-! 3
@' sSH10%& () -!

10 10!~ °F+! 1DEEANIFLE | ° F+1 109h R & ()| ¥ELD: Fy
| ! 1006KKE (=3 T XA TORR bbﬁlzbﬁﬁu%l@' F'HOMMR (8000 MHz! Tcocl): &
10% Pr P& () -: Y109d°& ()| L109%T & W Fl 0%r& ()-&33[ pm]&I £d5 42 (6H, m), 2.48-3.20 (8H,
3
m), 3.17-3.56 (2H, m), 3.68 (1H, m), 4.06
N-{3-{4-(3- (2H, d), 4.97 (1H, s), 7.20-7.40 (10H, m),
Benzyl-1,2,4- 8.98 (1H, m)
piperidinyl]-1-
phenyipropyl}cyclobuta
necarboxamide
. 0, 1 .
Y”}-@- J 32% H NMR (300 MHz, CDsOD): &
O~y {ppm] 1.80-2.58 (14H, m), 3.04-3.84 (4H,
m), 3.88 (3H, s), 4.96-5.06 (1H, m), 7.08
N-(3{4-[3-(4-

Methoxyphenyi)-1,2,4-
oxadiazol-5-yl}-1-

(2H, d), 7.22-7.46 (5H, m), 7.98 (2H, d)
LRMS: m/z 476 (MH")

{4-(5-phenyl-1,2,4-
oxadiazol-3-yl)-1-
piperidinyljpropyi}cycio
butanecarboxamide

piperidinyi}-1-
phenylpropyl)cyciobuta
necarboxamide
Y%—- 5% 'H NMR (300 MHz, CD,OD): &
N~o [ppm] 1.80-2.40 (15H, m), 2.58 (3H, s),
N-{3-{4-(5- 3.03-3.24 (5H, m), 3.89 (1H, m), 4.97 (1H,
Methyl-1,2 4- m), 7.25-7.40 (§H, m)
oxadiazol-3-yl)-1- "~ LRMS: m/z 383.3 (MH")
piperidinyi}-1- Melting point [°C). >60 (softens
phenylpropyi}cyclobuta to gum)
necarboxamide
Tw 30% 'H NMR (300 MHz, CD,OD): &
~o [ppm] 1.78-1.82 (1H, m), 1.92-2.05 (1H,
N-{1-Phenyi-3- m), 2.05-2.45 (11H, m), 3.10-3.55 (6H,

m), 3.40-3.62 (1H, m), 3.62-3.80 (1H, m),
7.20-7.45 (5H, m), 7.52-7.69 (3H, m),
8.05-8.18 (2H, m)

LRMS: m/z 445.2 (MH*)

10%4H& () - 9$10%

" SSH109%&



10bbbbbcc} A?1@! F s$109&' () - #109a7&' () - 109a7&' () - Fs109%0& () -! pF

10%x& ()-:!F -10%rTr& ()-:ccdef Sfrfz[91@!!/ 0s$10%& () - 6 May 2003
1000& ()-! 1 109% (& ()-!!109%T& ()-!!10%T& ()-$

109d& () -rf fWORMBYRS1@! ! * F+109d& () -y5109%& ()-!$S/ GLO%X&' ( PCHIB@INGY]SE!
()-S+100d& ()-! “s$10%t& ()-fffffffffz[PE 0! 10T 10T

10T710907& () - ! @Y109G& ()-!!3. 10%& ()-& 032A0% ' & ()-& 3. 10%& ()- & fff g#g.
gr<PE: O!'! 11

f109&x& ()- @! kOf 10% { & ()- @ kf 109%&' () - G109%Z& () - 109&Z& () - #109%Z& () - . g2gAg
TgbghghzX6PE: 0! | * " 109&' ()-9! 10%&' ()-! 10%EE& ()-!

10978 ()-# 109%& ()-10f10% h & ()- @i ckl | npxVAPE: 011" . "10%& ()-S!’
1098 ()-S  i10%- _ :

& ()-9)1U " 1o ()12 %) 3% 0 9pp58”’b p%p%zp%iox'% Jr4% sho
& () - &10%H& (|) - #1 109444’ & () 0%1&()

10GpJpMp[ qqgr|{dExY: 0! | @ 10%4& () " 100 ()- "10%&095)@&‘@9%@2@45&;&%& )
-&310%—1&'()-rrrrrrer6xY 0! IN-{%JMJ(Q%:CFC&()-I 02 6: N, 10.37%.
109G () -1, §10% H, K& (Q: sz %q,%(v& 109418 224 000 85 (Y PP s sy nox vt 0
111 FO° 010948 () - - 010! %b%ﬁ& d10% 4 ( IA@ 34 09MR ( 300 r MBiZCDIANE! & ) -
nmsaubucuduou{fuuubCo! !'! P@%ﬁ?@ - 1QUW& () - ( H
10H2! 109648 ()|- u$vOVW I iloerarhy@bc0! | |, 109%& () - %r@&-/é)u%l(%ﬂ%) boe 336! @A
, 1098 () - ! 103@10% 05 '&3? %@& ()-1~3 @‘10%8'%‘75( (2H, ), 4.20-4.35 (2H, m),
| 1008T&' () - @vvI wx% (| E@b&ﬂ;’m ()-9' &| 2006&1(IH, @), 1.21-#ADpOREMY ) - | f
, #10%Me& () - | S109F& oxa m .

& ()-" (y3yfyjhvyzviv] vzndY QLills 100 ()- 10T 1m_LRMS.mIz459.2 (MH")

=4

2!

10T, 310%& ()}-! F. &19YO0L () - ! ;5’.\&10%‘ "6 ) - ! 'H NMR (300 MHz, CDCly): &
r(___( [ppm] 1.76-2.62 (16H, m), 2.53 (3H, s),
N 2.83-3.15 (4H, m), 5.18 (1H, m), 7.20-
N-{3-[4-(5- 7.38 (8H, m), 7.52 (1H, d)
Methyi-1,3,4- LRMS: m/z 384 (MH*)
oxadiazol-2-yl)-1-
piperidinyl}-1-
phenylpropyl}cyclobuta
necarboxamide
14’ o Y@ 895% 'H NMR (300 MHz, CD;OD): &
T_N [ppm] 1.82-2.34 (9H, m), 2.52 (2H, d),
N-{1-Pheny}-3- 3.07-3.83 (10H, m), 5.01 (1H, m), 7.27-

7.42 (5H, m), 7.60 (3H, m), 8.06 (2H, m)

[4-(5-phenyl-1,3 4-
LRMS: m/z 445 (MH*)

oxadiazol-2-yl)-1-

piperidinyl]propyl}cyclo
butanecarboxamide
15 N{\m 8% 'H NMR (300 MHz, CD,OD): &
NN [ppm] 1.78-2.38 (14H, m), 2.92-3.22 (5H,
N{3-4-(5- m), 3.66-3.78 (3H, m), 4.19-4.25 (1H, m),
Benzyl-1,3,4- 7.127.58 (10, m) .
oxadiazob-2-yi)-1- LRMS: m/z 459.2 (MH")
piperidiny}-1-
phenyipropyl}cyclobuta
necarboxamide

1 = Product obtained as the hydrochloride salt



F. &10%x& ()-yyyyyyyazdY:0!'!|! 109%XX& () -0 109%& () -!
10% h\h& ()-"10%& ()-$10%& ()-, 1 109%& ()-yyzzzzfzdEdY: Ol !I!f: 169¢ay 3003@t109&
"()-s10%& ()- 109& (s)-fyF 109 ()--s10%& ()-fzALM\}t}}}}[odY:0l!ITP
9' 10%&' ()-!9W ()-9"10%&' ()-'q PCT/1B99/01913
9"10%&' ()-'-9"10%s& ()-y''109%& ()-}}}}}13} tb@!!'I!'PI3 10% "
"& ()-Ls10% & ()-110% & ()-&$10% & ()- 10 4@e8l0 7
109&' ()-1}}}~/zX6b@!!!1&ISHI0W " & ()-:! "10%W"& ()-1U"10%"& ()-!"10%" & (
)-#10% & ()-!3 10% vZ
V& ()-/: QMIBb@!! 6" &9S#10% " & ()-:! 1" &ISHI0W "& () -
TRISHIOW " & ()-:!6 &98#10%‘ "& () ; l# &98#1MMELE.)1§ ! D &98#100/' "& ()-:QRST_
kzxY70! ! F 109& () - AP & 14 )7 Sikie
10" " zX6xY70!'!1'! " @ 109& o 109 JC: I
1099 T& ()-2Z, T109& ()-! F cyclopropyiacetamide
109N TTT& () -u=@zX6xY70! 1 110902T2& () -Y' @10%& () - YoOHO0W & ()-! #10% r & ()
-@ #10%ME () - @ #Y#L0%WE () - @ Y70! 1T
10%b& () L$10%& ()-s10%& () - le%o&'

)-1& 10%b& ()-!"|"10%b& ()-sP} ASH=0! |

5 Diisobutylaluminium hydride (42.1m! of a 1.0M solution in dichloromethane,
42.1mmol) was added dropwise to a solution of the titte compound of preparation 12 (5.7g,
19.1mmol) in dichloromethane (100ml) at -78°C. The reaction mixture was stirred at this
temperature for 1 hour, then methanol (5mi) pre-cooled to -78°C was added. The mixture was
warmed to room temperature and washed with 2M hydrochloric acid, water and brine, dried

10  (MgSO,), filtered and the solvent evaporated under reduced pressure to afford the aldehyde
as a yellow oil, 3.3g. From this oil (485mg, 1.81mmuol), the titte compound of preparation 39
(420mg, 1.81mmol) and sodium triacetoxyborohydride (578mg, 2.73mmol) were stirred
together for 72 hours at room temperature in dichloromethane:acetic acid (30ml, 10%). The
solvents were evaporated under reduced pressure. The residue was dissolved in ethyl acetate

15  and washed with saturated aqueous sodium carbonate solution then water. The organic layer
was dried (MgSQ,), filtered and evaporated under reduced pressure. The residue (700mg,
1.42mmol) was stired for 1 hour at room temperature in dichloromethane (14ml) and
trifluoroacetic acid (14ml). The solvents were evaporated under reduced pressure. The
residue was basified with saturated aqueous sodium bicarbonate solution and extracted with

20 dichloromethane (3x). The combined organic layers were dried (MgSQ,), filtered and
evaporated under reduced pressure. The residue was purified by column chromatography on
silica gel using dichiorormethane:methanol:0.88 ammonia (97:3:0.3) as eluant. A portion of
the residue (100mg, 0.25mmol), 2-cyclopropylacetic acid (28mg, 0.28mmol), 1-
hydroxybenzotriazole hydrate (41mg, 0.3mmol), 1-(3-dimethylaminopropyl)-3-ethyl-

25  carbodiimide hydrochloride (63mg, 0.33mmol) and triethylamine (46pl, 0.33mmol) were stirred
for 2 hours at room temperature in dichloromethane (20ml). The solvent was evaporated
under reduced pressure. The residue was dissolved in ethyl acetate and washed with water.
The organic layer was dried (MgSO,), filtered and evaporated. The residue was purified by
column chromatography on silica gel using dichioromethane:methanol:0.88 ammonia

30  (98:2:0.25) as eluant to afford the title compound as an oil, 97mg.

'H NMR (400 MHz, CDCly): & [ppm] 0.16-0.23 (2H, m), 0.58-0.65 (2H, m), 0.87-1.08
(1H, m), 1.81-1.97 (3H, m), 1.97-2.23 (7H, m), 2.23-2.40 (2H, m), 2.82-2.95 (2H, m), 2.95-



10
10" 2- #109%&' () - ! 62- #10%°bPb& ()-11: 10%H& () -! 6+@10%bPb& () -, $IMaER3() - - a?
SH=0!!'!! 1110% q & ()-
1" 10%& () - MFWOOBB9125- 91098 () - 10%&' () - $10%& () - AQZX9SH=0! ! | | y PCT/IB99/01913
810%& ()-! 110%& ()-!110%& ()- 1109%& ()- 'a0l 10%[& ()- 'p 110%t& ()-
Qa~& LzY:SH=0!!I'l's : 10%& () -, -129 -
SN H#H109B& ()16, #1009 () -, , #109%& ()-! T, #109&' ()-!1, #10% i & ()-Lstuvu
VAO! L 1] F1099-9- & ()-10% ug& ()- @10% u& () - 9$10% u& ()- 10 10 10'#'s
10%&' ()-, tzY7uVv40!!ll, s10% & ()- ~@#109%& ()- ! @#10% u-u& ()-

'h @J#lo‘Vd\uAu&'s(o)s (1H'n@#b@?fﬁu|§)1&oé)s 16 1|$J;Qf/cala&7(ob@ﬂ>ﬁp‘v’lb©'7'ds 1H, d), 723-7 35

|(S#1o%)&'()- Gﬁ (? gé)-l I(S#lO%JuUu&'()-'I(S#lO‘%Fu u& ()"
s10% 1& ()-!°, @} AVRb@!!! “1p Y

1098 () - 9109 () - FLBY®: (yz473BAVE")() - 10-u 10-u
10- u410% u& ()-\*m/xzX9b@! ! !
s109%& ()-! "10%& ()-!"~ "10%=& () - l"10‘%FF%%@§I#(V&' ()-1<Y
10%& ()-q} A Pb@' 1! f F+&109%& (- *10%&' O)-( -1 aF" 100& ()- | F" 10%&' ()-m
109 ()-Yj }"<. @ 10! s9#10% S fiddetiyiise X
@10%&' ()-!  sy/ FLO%K& () - @y/
"10%&' ()-M $YL10%& ()- Y9109%&' () -
10%+& (3 -y!V 10%#5#58&8 ()-y!h
* YF10965& () - - YF109%&' () --! +910%&' A
10%&' () -, ! P3) MLO%&' ()-#10%&' ()
10! $10%@& () -

10 T0b =Cl }[ 9E@ 10! N

s10% ()- |V[a?E@10!N°
0 ()W&W) cf ghi t zodY:

The title compound of preparation 77 (200mg, 0.56mmol) in dichloromethane (10ml)
10  was treated with triflucroacetic acid (4mt). The solution was stirred at room temperature for 12
hours. The solvent was evaporated under reduced pressure and the residue was partitioned
between saturated aqueous sodium carbonate solution and dichloromethane. The aqueous
layer was extracted with dichloromethane (2x). The combined organic layers were dried
(MgSO0,), filtered and evaporated under reduced pressure. The residue obtained (131mg,
15 0.51mmol), the title compound of preparation 8 (130mg, 0.56mmol) and sodium
triacetoxyborohydride (162mg, 0.76mmol) were stirred in dichloromethane:acetic acid (20ml,
10%) at room temperature for 3 days. The reaction mixture was basified with saturated
aqueous sodium carbonate solution. The aqueous layer was extracted with dichloromethane
(2x) and the combined organic extracts washed with brine, dried (MgSQ,), filtered and
20 evaporated under reduced pressure. The residue was purified by preparative HPCL
(phenomonex magellenCqs (2) aqueous TFA 0.1%:acetonitriie 1:19-19:1) to afford the title
compound, 38mg.
H NMR (400MHz, CDCly): & [ppm] 1.71-2.60 (16H, m), 2.61-2.82 (1H, m), 2.81-3.25
(4H, m), 3.32-3.83 (2H, m), 4.02 (2H, s), 4.95 (1H, s), 6.75 (1H, m), 7.15-7.47 (9H, m)
25 LRMS: mfz 473.3 (MH")




10 10 103f;10%& ()-! "8 10%&k' ()-g!; 31#109%& ()-9! D31#109%& () -9t ;" <dY:
1011, #1090 1& () -1, #10%@EE ()-! @@L0% {& () - 9109%@& () - #Y10v%cE M3Y.-2080@x ()
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>t{4}[9SH= 10!&%%&&# W ﬁ‘iﬂ&c)réa'c@é’ gciéﬂ%)PTﬁ)ég‘scﬁah'oW;fas stirred at room temperature for 12
’ hours. The solvant was evaporated under reduced pressure and the residue was partitioned
5 between saturati:d aqueous sodium carbonate solution and dichloromethane. The aqueous
layer was extracted with dichloromethane (2x). The combined organic layers were dried
(MgSO,), filtered and evaporated under reduced pressure. The residue obtained (164mg,
0.53mmol), the titte compound of preparation 8 (134mg, 0.58mmol) and sodium
triacetoxyborohydride (168mg, 0.70mmol) were stirred in dichloromethane:acetic acid (20ml,
10 10%) at room temperature for 3 days. The reaction mixture was basified with saturated
aqueous sodium carbonate solution. The agqueous layer was extracted with dichloromethane
(2x) and the combined organic extracts washed with brine, dried (MgSQ,), fitered and
evaporated under reduced pressure. The residue was purified by preparative HPLC
(phenomonex magellenCqs (2) aqueous TFA 0.1%:acetonitrile 1:19-19:1) to afford the title

15 compound, 40mg.
'H NMR (400MHz, CDCl,): 5 [ppm] 1.46-2.61 (13H, m), 2.61-3.25 (5H, m), 3.45 (1H,
m), 3.72 (1H, m), 4.13 (2H, s), 4.95 (1H, m), 6.65 (1H, m), 7.13-7.45 (7H, m), 7.42 (1H, d),
7.58 (1H, d)
LRMS: m/z 527.4 (MH")
20

O~ CL

25 The title compound of preparation 78 (2568mg, 0.67mmol) in dichloromethane (10mt)
was treated with trifluoroacetic acid (4ml). The solution was stirred at room temperature for 12
hours. The soilvent was evaporated under reduced pressure and the residue was partitioned
between saturated aqueous sodium carbonate solution and dichloromethane. The aqueous
layer was extracted with dichloromethane (2x). The combined organic layers were dried
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0O-. V\KSTUVQH{ \aq_ueous sodiu . carbonate solution. The aqueous layer was extracted with dichioromethane
(2x) and the combined organic extracts washed with brine, dried (MgSQ,), filtered and
evaporated under reduced pressure. The residue was purified by preparative HPLC
(phenomonex magelilenCqs (2) aqueous TFA 0.1%:acetonitriie 1:19-18:1) to afford the titie
compound, 31mg;. :
10 'H NMR (400MHz, CDCly): & [ppm] 1.74-3.35 (18H, m), 3.46 (1H, m), 3.70 (1H, m),
3.96 (2H, s), 4.90 (1H, m), 4.95 (1H, m), 5.95 (2H, s), 6.65-6.85 (3H, m), 7.25-7.51 (5H, m)
LRMS: m/z 503.4 (MH"

15

The title compound of preparation 75 (100mg, 0.26mmol) in dichloromethane (10ml)
was treated with trifluoroacetic acid (4m!). The solution was stirred at room temperature for 12
20  hours. The solvent was evaporated under reduced pressure and the residue was partitioned
between saturated aqueous sodium carbonate solution and dichloromethane. The aqueous
layer was extracted with dichloromethane (2x). The combined organic layers were dried
(MgSOQ,), fiitered and evaporated under reduced pressure. The residue obtained (69mg,
0.25mmol), the title compound of preparation 8 (63mg, 0.27mmol) and sodium
25 triacetoxyborohydride (79mg, 0.37mmol) were stirred in dichloromethane:acetic acid (20mi,
10%) at room temperature for 3 days. The reaction mixture was basified with saturated
aqueous sodium carbonate solution. The aqueous layer was extracted with dichioromethane
(2x) and the combined organic extracts washed with brine, dried (MgSO,), filtered and
evaporated under reduced pressure. The residue was purified by preparative HPLC
30 (phenomonex magellenCqs (2) aqueous TFA 0.1%:acetonitrile 1:19-19:1) to afford the title
compound, 39mg.
'H NMR (400MHz, CDCly): & [ppm) 1.74-3.35 (18H, m), 3.45 (1H, m), 3.70 (1H, m),
4.04 (2H, s), 4.93 (1H, m), 6.65-6.91 (3H, m), 7.23-7.45 (6H, m)
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Diisobutylaluminium hydride (42.1ml of a 1.0M solution in dichloromethane,
42.1mmol) was added dropwise to a solution of the title compound of preparation 12 (5.7g,
19.1mmol) in dichloromethane (100ml) at -78°C. The reaction mixture was stirred at 78°C for

10 an hour, then methano! (5ml) pre-cooled to -78°C was added. The mixture was warmed to
room temperature and washed with 2M hydrochloric acid, water and brine, dried (MgSO,),
filtered and the solvent evaporated under reduced pressure to afford the title compound as a
yeliow oil, 3.3g. From this oil (485mg, 1.81mmol), the title compound of preparation 39
(420mg, 1.81mmol) and sodium triacetoxyborohydride (578mg, 2.73mmol) were stirred

15  together for 72 hours at room temperature in dichloromethane:acetic acid (30ml, 10%). The
solvents were evaporated under reduced pressure. The residue was dissolved in ethyl acetate
and washed with saturated aqueous sodium carbonate solution then water. The organic layer
was dried (MgSO,), filtered and evaporated under reduced pressure. The residue (700mg,
1.42mmol) was stired for 1 hour at room temperature in dichloromethane (14ml) and

20 trifluoroacetic acid (14ml). The solvents were evaporated under reduced pressure. The
residue was basified with saturated aqueous sodium carbonate solution and extracted with
dichloromethane (3x). The combined organic layers were dried (MgSO,), filtered and
evaporated under reduced pressure. The residue was purified by column chromatography on
silica gel using dichlorormethane:methano!:0.88 ammonia (97:3:0.3) as eluant. A portion of

25 the residue (100mg, 0.25mmol), cyclobutanecarboxylic acid (28mg, 0.28mmol), 1-
hydroxybenzotriazole hydrate (41mg, 0.3mmol), 1-(3-dimethylaminopropyt)-3-ethyl-
carbodiimide hydrochloride (63mg, 0.33mmol) and triethylamine (46ul, 0.33mmol) were stirred
for 2 hours at room temperature in dichioromethane (20ml). The solvent was evaporated
under reduced pressure. The residue was dissolved in ethyl acetate and washed with water.

30 The organic layer was dried (MgSQ.), filtered and evaporated. The residue was purified by
column chromatography on silica gel using dichloromethane:methanol:0.88 ammonia
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Found (%, 70.26; H, 7.00; N, 11.66%
CasHaaf N4O,;0.1H,0 requires C, 70.30; H, 7.00; N, 11.71%

5 'H NMR 1400 MHz, CDCls): & [ppm] 1.31-2.44 (14H, m), 2.80-3.10 (5H, m), 4.02-4.15

(3H, m), 5.06-5.18 (1H, m), 6.84-7.03 (4H, m), 7.18-7.42 (5H, m), 7.71-7.84 (1H, m)
LRMS: m/z 477.3 (MH")

EXAMPLE 22

10 )33l ) LB A il
phenylpropyijcyclobutanecarboxamide

. O~y

The title compound of preparation 47 (6.50g, 30.9mmol), hydroxylamine hydrochloride

(10.7g, 154mmol) and sodium carbonate (16.3g, 154mmol) in methanol (100ml) and water
15 (100ml) were heated under reflux for 5 hours. The reaction was cooled, filtered and the
methanol evaporated under reduced pressure. The remaining aqueous layer was extracted

with dichloromethane (3x) and the combined organic layers were dried (MgSQ,), filtered and

the solvent evaporated under reduced pressure to fumnish a pale orange solid. The solid and
carbonyldiimidazole (158mg, 0.97mmol) were then added to a solution of carbonyldiimidazole
20 (158mg, 0.97mmol) and the title compound of preparation 115 in DMF (2ml) which had been
stirred at room temperature for 1 hour. The reaction was- heated at 115°C for 6 hours cooled
to room temperature and the solvent evaporated under reduced pressure. The resulting brown
oil was purified by column chromatography on silica gel using dichloromethane:methanol:0.88

ammonia (95:5:0.5) as eluant to afford the title compound as a pale orange oil that was freeze

25  dried from water/acetonitrile to furnish a pale orange foam, 43mg.

Found C, 62.23; H, 6.82; N, 12.60%
C2oH37NsS04;0.3H,0 requires C, 62.52; H, 6.80; N, 12.57%
H NMR (400 MHz, CDCl,): & [ppm] 1.78-2.40 (18H, m), 2.80-3.05 (7H, m), 4.03 {2H,

s), 5.08 (1H, dd), 7.15-7.45 (9H, m)
30 LRMS: m/z 552 (MH")
[a)p -32.6 (c=1.97, MeOH)
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dlchloromethane methanol 0.88 ammo a (95 5:0.5) as eiuant to afford the title compound as
a clear oil that was freeze dried from water/acetonitrile to furnish a white solid, 12mg.
'H NMR (400 MHz, CDCly): 5 [ppm] 1.78-2.40 (17H, m), 2.80-3.05 (4H, m), 4.03 (2H,
s), 5.08 (1H, dd), 5.58 (1H, br s), 6.01 (1H, br s), 7.15-7.30 (§H, m), 7.40 (2H, d), 7.75 (2H, d)
LRMS: m/z 502 (MH")
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25 The title compound of preparation 74 (142mg, 0.37mmol) in dichloromethane (10ml)

was treated with trifluoroacetic acid (4ml) and the solution stirred at room temperature for 12
hours. The solvent was evaporated under reduced pressure and the residue was partitioned
between saturated aqueous sodium carbonate solution and dichloromethane. The aqueous
layer was extracted with dichloromethane (2x). The combined organic layers were dried
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N'10% #: & () - (Mgd8% fhiefed drnd Edparled urddHreaiteOptetsufe. (Dne residue obtained (107mg,
0.38mmol), the ftitte compound of preparation 8 (87mg, 0.42mmol) and sodiurn
triacetoxyborohydride (122mg, 0.59mmol) were stirred in dichloromethane:acetic acid (20m,
10%) at room temperature for 3 days. The reaction mixture was basified with saturated

5 aqueous sodium carbonate soiution. The aqueous layer was extracted with dichioromethane
(2x) and the combined organic extracts washed with brine, dried (MgSOQ,), filtered and
evaporated under reduced pressure. The residue was purified by preparative HPLC
(phenomonex magellenCys (2) aqueous TFA 0.1%:acetonitrile 1:19-19:1) to afford the titie
compound, 9mg.
10 'H NMR (400MHz, CDCly): & [ppm] 1.43-2.05 (4H, m), 2.05-2.41 (8H, m), 2.50 (1H,
bs), 2.66-2.83 (1H, m), 2.85-3.36 (4H, m), 3.45 (1H, m), 3.70 (1H, bs), 4.08 (2H, s), 4.95 (1H,
s), 6.70 (1H, bs), 6.93-7.14 (2H, m), 7.27-7.41 (6H, m)
LRMS: miz 485.1 (MH")

15

The title compound of preparation 76 (163mg, 0.43mmol) in dichloromethane (10ml)

20 was treated with trifluoroacetic acid (4ml) and the solution stirred at room temperature for 12

hours. The solvent was evaporated under reduced pressure and the residue was partitioned

between saturated aqueous sodium carbonate solution and dichloromethane. The aqueous

layer was extracted with dichloromethane (2x). The combined organic layers were dried

(MgSO0,), filtered and evaporated under reduced pressure. The residue obtained (118mg,

25 0.42mmol), the title compound of preparation 8 (107mg, 0.47mmol) and sodium

triacetoxyborohydride (143mg, 0.63mmol) were stirred in dichloromethane:acetic acid (20ml,

10%) at room temperature for 3 days. The reaction mixture was basified with saturated

aqueous sodium carbonate solution. The aqueous layer was extracted with dichioromethane

(2x) and the combined organic extracts washed with brine, dried (MgSO,), filtered and

30 evaporated under reduced pressure. The residue was purified by preparative HPLC

(phenomonex magellenCs (2) aqueous TFA 0.1%:acetonitrile 1:19-19:1) to afford the fitle
compound, 10mg.
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A solution of the title compound of preparation 115 (300mg, 0.87mmol) in
dichloromethane (20ml) was treated with diisopropylethylamine (0.36ml, 2.09mmol) and
bis(tetramethylene)fluoroformamidinium hexafluorophosphate (331mg, 1.05mmol). After 1
hour N-hydroxy-2-(3-pyridinyl)ethanimidamide [WO 8600720] (171mg, 1.13mmol) was added
and stirring continued for 12 hours. The reaction was diluted with dioxane (30m!) then heated
at 120°C for 4 hours. The cooled mixture was diluted with dichloromethane (100m!) and
washed with saturated aqueous sodium carbonate solution and brine, dried (MgSO,), filtered
and evaporated under reduced pressure. The crude product was purified by column
chromatography on silica gel using dichloromethane:methanol:0.88 ammonia (94.5:5:0.5) as
eluant. The resultant oil was dissolved in dichloromethane (10mi), treated with 1M
hydrochloric acid in dioxane (4ml) and evaporated under reduced pressure. Freeze drying
from water/acetonitrile gave the title compound as a yellow solid, 191mg.

Found C, 51.85; H, 7.06; N, 11.02%

C27H33Ns0,2;5H,0,2HCI requires C, 52.09; H, 7.29; N, 11.25%

'H NMR (400MHz, DMSOd8): & [ppm] 1.70 (1H, m), 1.86 (1H, m), 1.92-2.14 (10H, m),
2.91-3.17 (5H, m), 3.28-4.02 (2H and H;0), 4.36 (2H, s), 4.83 (1H, m), 7.22 (1H, m), 7.30 (3H,
m), 7.94 (1H, m), 8.24 (1H, d), 8.41(1H, d), 8.78 (1H, d), 8.88 (1H, s)

LRMS: m/z 460.2 (MH")
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The title compound of preparation 48 (5.60g, 28.5mmol), hydroxylamine hydrochloride

(9.9g, 142mmol) and sodium carbonate (15.1g, 142mmol) in methanol (100ml) and water
(100ml) were heated under reflux for 5 hours. The reaction was cooled, filtered and the
methano!l evaporated under reduced pressure. The remaining aqueous was extracted with

25  dichloromethane (3x) and the combined organic layers dried (MgSOQ,), filtered evaporated
under reduced pressure to furnish a red solid. The solid and carbonyidiimidazole (158mg,
0.97mmol) were then added to a solution of carbonyldiimidazole (158mg, 0.97mmol) and the
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A solution of the fitle compound of preparation 116 (300mg, 0.87mmol) in
dichloromethane (20ml) was treated with diisopropylethylamine (0.36ml, 2.09mmol) and
20 bis(tetramethylene)fluoroformamidinium hexafluorophosphate (331mg, 1.05mmol). After 1
hour N -hydroxy-2-(2-pyridinyl)ethanimidamide [WO 9600720} (171mg, 1.13mmol) was added
and stirring continued for 12 hours. The reaction was diluted with dioxane (30ml) then heated
at 120°C for 4 hours. The cooled mixture was diluted with dichioromethane (100ml) and
washed with saturated aqueous sodium carbonate solution and brine, dried (MgSO,), filtered
25 and evaporated under reduced pressure. The crude product was purified by column
chromatography on silica gel using dichloromethane:methanol:0.88 ammonia (94.5:5:0.5) as
eluant. The resulting oil was dissolved in dichloromethane (10ml), treated with 1M hydrochloric
acid in dioxane (4ml) and evaporated under reduced pressure. Freeze-drying from
water/acetonitrile gave the title compound as a green gum, 95mg.
30 Found C, §2.25; H, 6.97; N, 11.14%
C27H23N50,:4.9H,0;2HCI requires C, 52.24; H, 7.27; N, 11.28%
'H NMR (400MHz, DMSODS): & [ppm] 1.72 (1H, m); 1.86 (1H, m); 1.9-2.1 (10H, m);
2.9-3.1 (5H, m), 3.2-4.0 (2H and H;0); 4.45 (2H, s); 4.83 (1H, m); 7.23 (1H, m); 7.30 (3H, m);
7.65 (1H, 1), 7.70 (1H, d); 8.15 (1H, 1), 8.23 (1H, d); 8.67 (1H, d)
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| FS10% j & () loPlemiiof Qe (tile compound of preparation 8 (213mg, 0.923mmol) and sodium
triacetoxyborohydride (244mg, 1.15mmol) were stirred in dichloromethane:acetic acid (20ml,
15  10%) at room temperature for 2 weeks. The reaction mixture was basified with saturated
aqueous sodium carbonate solution. The aqueous layer was extracted with dichioromethane
(2x) and the combined organic extracts washed with brine, dried (MgSO,), filtered and
evaporated under reduced pressure. The residue was purified by preparative HPLC
(phenomonex magellenC,s (2) aqueous TFA 0.1%:acetonitrile 1:19-19:1) to afford the title
20 compound, 52mg. ‘ '
'H NMR (400MHz, CDCl): § [ppm] 0.95 (6H, d), 1.80-2.20 (13H, m), 2.22-2.40 (4H,
m), 2.60 (2H, d), 2.90 (2H, m), 3.05 (2H, m), 5.10 (1H, m), 7.20 (3H, d), 7.30 (2H, m), 7.50
(1H, d)
LRMS: m/z 425 (MH")
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The title compound of preparation 72 (260mg, 0.68mmol) in dichioromethane (10ml)
was treated with trifluoroacetic acid (4ml) and the solution stirred at room temperature for 12
hours. The solvent was evaporated under reduced pressure and the residue was partitioned
5 between saturated aqueous sodium carbonate solution and dichloromethane. The aqueous
layer was extracted with dichloromethane (2x). The combined organic layers were dried
(MgSO,), filtered and evaporated under reduced pressure. The residue obtained (145mg,
0.52mmol), the title compound of preparation 8 (145mg, 0.62mmol) and sodium
triacetoxyborohydride (166mg, 0.78mmol) were stirred in dichloromethane:acetic acid (20ml,
10 10%) at room temperature for 2 weeks. The reaction mixture was basified with saturated
aqueous sodium carbonate solution. The aqueous layer was extracted with dichloromethane
(2x) and the combined organic extracts washed with brine, dried (MgSO,), filtered and
evaporated under reduced pressure. The residue was purified by preparatve HPLC
(phenomonex magellenCs (2) aqueous TFA 0.1%:acetonitrile 1:19-19:1) to afford the title
16 compound, 9mg.
'H NMR (400MHz, CDCly): & [ppm] 1.82-2.00 (4H, m), 2.00-2.22 (8H, m), 2.25-2.32
(4H, m), 3.00 (4H, m), 4.02 (2H, s), 5.05 (1H, m), 7.20-7.35 (9H, m), 7.38 (1H, d)
LRMS: m/z 494 (MH")
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h,” &F 10%N & the tid conhpourd Y Erebaration§ 8 (1HEE 0(s85mmol) andlébitR frbestoxybdrnfifad ) -
(146mg, 0.68mmol) were stirred in dichloromethane:acetic acid (20ml, 10%) at room
temperature for 2 weeks. The reaction mixture was basified with saturated aqueous sodium
10 carbonate solution. The aqueous layer was extracted with dichloromethane (2x) and the
combined organic extracts washed with brine, dried (MgSOy), filtered and evaporated under
reduced pressure. The residue was purified by preparative HPLC (phenomonex magelienCqs
(2) agqueous TFA 0.1%:acetonitrile 1:18-19:1) to afford the title compound, 44mg.
'H NMR (400MHz, CDCly): & [ppm) 1.82-2.00 (5H, m), 2.00 (2H, s), 2.05-2.30 (8H, m),
15 2.40 (2H, m), 2.90 (2H, m), 3.05 (1H, m), 4.10 (2H, s), 5.05 (1H, m), 5.25 (1H, bs), 6.70 (1H,
s), 7.20 (3H, m), 7.30 (2H, m), 7.40 (1H, d), 7.42 (1H, d), 7.58 (2H, d)
LRMS: m/z 499 (MH")
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The title compound of preparation 70 (306mg, 0.71mmol) in dichloromethane (10ml)

was treated with trifluoroacetic acid (4ml) and the solution stirred at room temperature for 12

25 hours The solvent was evaporated under reduced pressure and the residue was partitioned
between saturated aqueous sodium carbonate solution and dichloromethane and the aqueous

layer extracted with dichloromethane (2x). The combined organic layers were dried (MgSOy),
filtered and evaporated under reduced pressure. The residue obtained (204mg, 0.62mmol),

the title compound of preparation 8 (173mg, 0.74mmol) and sodium triacetoxyborohydride
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15 To a solution of the title compound of preparation 66 (220mg, 0.91mmol) in
dichloromethane (10ml) was added the title compound of preparation 115 (340mg,
0.99mmol), 1-(3-dimethylaminopropyl)-3-ethyl-carbodiimide hydrochloride (210mg, 1.09mmol)
and triethylamine (1.08ml, 7.12mmol). The reaction was stirred at room temperature for 18
hours then water was added and the layers separated. The organic layer was washed with

20  brine, dried (MgSO,) and evaporated under reduced pressure. Toluene (25ml) was added and
the soiution was heated under reflux for § hours. The reaction mixture was cooled and
evaporated under reduced pressure. The crude material was purified by column
chromatography on silica ge! using dichloromethane:methanol:0.88 ammonia (95:5:0.5) as
eluant to afford the ftitle compound as a brown oil. This was freeze dried from

25  water/acetonitrile to give the title compound as a brown foam, 100mg.

Found C, 62.37; H, 6.92; N, 12.29%
C2oH37Hs04S;0.4H,0 requires C, 62.32; H, 6.82; N, 12.53%
'H NMR (400 MHz, CDCly): & [ppm] 1.79-1.99 (SH, m), 2.00-2.19 (8H, m), 2.20-2.40
(4H, m), 2.82-3.09 (7H, m), 3.42 (1H, m), 4.02 (2H, s), 5.09-5.17 (1H, m), 7.10-7.41 (8H, m)
30 LRMS: m/z §52.1 (MH")
[o)p -45.3 (¢ = 2.12, methanol)
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1-(3-Dimethylaminopropyl)-3-ethyl-carbodiimide hydrochloride (49mg, 0.25mmol) was
5 added to a stirred solution of 3,3,3-triflucropropionic acid (29mg, 0.23mmol) and the title
compound of preparation 91 (100mg, 0.21mmol) in dichioromethane (10ml). After 1 hour the
reaction mixture was loaded directly onto a column of silica and eluted with dichloromethane:
methano!:0.88 ammonia (85:5:0.5) to afford the title compound as a white foam, §5mg.
'H NMR (300 MHz, CDCls): & {[ppm] 1.73-2.35 (12H, m), 2.81-3.18 (8H, m), 4.03 (2H,
10 s), 5.12 (1H, dd), 7.05-7.19 (8H, m), 8.34 (1H, d)
LRMS: m/z 580 (MH")

15 i A

O O

1-(3-Dimethylaminopropyl)-3-ethyl-carbodiimide hydrochloride (49mg, 0.25mmol) was

added to a stirred solution of cyclopropylacetic acid (24mg, 0.23mmol) and the title compound

of preparation 91 (100mg, 0.21mmol) in dichloromethane (10ml). After 1 hour the reaction

20 mixture was loaded  directly onto a column of silica and eluted with

dichloromethane:methanol:0.88 ammonia (95:5:0.5) to afford the title compound as a white
foam, 75mg.

Found C, 62.06; H, 6.83: N, 12.49%
CasHyrNsSO,;0.5H;0 requires C, 62.12; H, 6.83; N, 12.49%
25 "H NMR (300 MHz, CDCh): & [ppm] 0.20 (2H, m), 0.58 (2H, m), 1.01 (1H, m), 1.81-

2.00 (3H, m), 2.03-2.19 (7H, m), 2.21-2.43 (2H, m), 2.98 (6H, m), 4.02 (2H, s), 5.11 (1H, dd),
7.09-7.38 (9H, m)
LRMS: miz 552 (MH")
[aJo -80.0 (¢ = 1.00, MeOH)
30
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5 1-(3-Dimethylaminopropy!)-3-ethyl-carbodiimide hydrochloride (49mg, 0.26mmol) was
added to a stirred solution of the title compound of preparation 17 (30mg, 0.23mmol) and the
title compound of preparation 91 (100mg, 0.21mmol) in dichloromethane (10ml). After 1 hour
the reaction mixture was loaded directly onto a column of silica and eluted with
dichloromethane:methanol.0.88 ammonia (85:5:0.5) to af_ford the title compound as a white

10 foam, 45mg.

Found C, 58.39; H, 6.73; N, 11.21%
cmH,gNssosn 5H20 requires C, §9.19; H, 6.95; N, 11.50%
'H NMR (300 MHz, CDCl): 6 [ppm] 1.71-2.15 (14H, m), 2.18-2.50 (3H, m), 2.84-3.12

(6H, m), 3.38 (2H, m), 3.89-4.09 (4H, m), 5.09 (1H, dd), 7.08-7.39 (8H, m), 7.81 (1H, d)
15 LRMS: m/z 682 (MH")

*é*”Oﬂv@r 2%

To a solution of the titte compound of preparation 91 (100mg, 0.29mmol) in
dichioromethane (3ml) was added the title compound of preparation 14 (35mg, 0.23mmol)
and 1-(3-dimethylaminopropyl)-3-ethyl-carbodiimide hydrochloride (50mg, 0.25mmol). The
reaction was stirred at room temperature for 1 hour. The crude material was purified by

20
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“S10% $t & () - l(?bd@%gé%gﬁt% Sf}ord mgﬁﬂe@o%éjmdgas(a wfuté:fo@r,
@10% t & ()-! &@ 1098uNd C59 Gt 1B REXNIF 1 <@ 10%6+&' ()- S 10%& ()-, F
CaoH3sNs0s;0.6H,0 requires C, 59.51; H, 6.53; N, 13.88%
5 'H NMR (400 MHz, CDCls): § [ppm] 1.69-2.20 (10H, m), 1.88 (3H, s), 2.25-2.35 (1H,
m), 2.38-2.49 (1H, m), 2.81-3.10 (6H, m), 3.18-3.23 (1H, m), 4.05 (2H, s), 4.10-4.20 (3H, m),
4.38-4.45 (1H, m), 5.10-5.19 (1H, m), 7.17-7.38 (8H, m), 8.02-8.10 (0.5H, m), 8.30-8.39 (0.5H,
m)
LRMS: m/z 5985.2 (MH")

10 foo: -33.2 (¢ = 1.93, methanol)

(O

16
The title compound of preparation 81 (77mg, 0.20mmol), the title compound of

preparation 17 (26mg, 0.20mmol) and 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (51mg, 0.26mmol) were stirred in dichloromeéthane (10 mi) at room temperature
for 2 hours. The reaction mixture was then washed with brine (2x), dried (MgSOQy), filtered and
20 concentrated under reduced pressure. The residue was purified by column chromatography

on silica gel using dichlormethane:methanol (95:5) as eluant to afford the title compound as a
white solid, §7mg.

Found C, 69.85; H, 7.45; N, 11.11%

CasH3sN4O3; 1H0, requires C, 71.30; H, 7.40; N 11.50%

25 'H NMR (400 MHz, CDCly): & [ppm] 1.80-2.10 (12H, m), 2.20-2.40 (3H, m), 2.90 (2H,
m), 3.05 (1H, d), 3.40 (2H, m), 4.00 (2H, m), 4.05 (2H, s), 5.10 (1H, m), 7.20-7.35 (10H, m),
7.90 (1H, d)

LRMS: m/z 489 (MH")
[a)o -32 (¢ = 1.0, MeOH)
30
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5 The title compound of preparation 81 (58mg, 0.15mmol), the title compound of
preparation 14 (33mg, 0.23mmol) and 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (44mg, 0.23mmol) were stirred in dichloromethane (10 ml) at room temperature
for 2 hours. The reaction mixture was then washed with brine (2x), dried (MgSQ.), filtered and

concentrated under reduced pressure. The residue was purified by column chromatography
10  on silica gel using dichlormethane:methanol (95:5) as eluant to afford the title compound as a
white solid, 23mg.
Found: C, 66.88; H, 7.25; N, 13.45%
C2oHasNsO3; 1H20 requires C, 69.44; H, 7.03; N 13.86%
H NMR (400 MHz, CDCl): & {ppm] 1.85 (3H, s), 1.80-2.40 (10H, m), 2.80-3.00 (2H,
15 m), 3.20 (1H, m), 4.05 (2H, s), 4.18 (4H, m), 4.40 (1H, m), 5.15 (1H, m), 7.20-7.35 (10H, m),
8.00-8.15 (1H, dd)
LRMS: m/z 502 (MH")
[a)o -42 (c = 1.00, MeOH)

20
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T&HI0YBE ()-S & H#10UB& () -S8DK| [: bU4 K "10%& ()-M$10% #: & ()- &
1?;{‘\'51'8'0&&; )E&, (&' 10%\# &m(& cd‘ %’aq# c%f() ré % #: 81 () rcaigbUdg, 15mmol). 1-
10% #: & ()- F etx'ewa)cwlons\nrzeﬁ )&%a"'(’) %@ /%‘EL‘ (5/ ¥g‘5) 2043 (26mg,
0.15mmol) and 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (38mg,
0.20mmol) were stirred in dichloromethane (10ml) at room temperature for 2 hours. The
5 reaction mixture was then washed with brine (2x), dried (MgSQ,), filtered, then concentrated
under reduced pressure. The residue was purified by column chromatography on silica gel
using dichioromethane:methanol (98:2) as eluant to afford the title compound as a white solid
42mg.
Found C, 68,37, H, 7.49; N, 12.78%
10 CaiHagNsQ3;1H20 requires C, 70.30; H, 7.42; N 13.2%
'H NMR (400 MHz, CDCly): 8 [ppm] 1.90 (3H, s), 1.95-2.10 (14H, m), 2.30-2.35 (4H,
m), 2.80 (2H, m), 2.95 (1H, m), 4.02 (2H, s), 5.05 (1H, m), 5.90 (1H, s), 7.20-7.30 (10H, m),
8.15 (1H, d)
LRMS: m/z 530 (MH*)
15 [als -36 (¢ = 1.0, MeOH)
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The title compound of preparation 81 (58mg, 0.15mmol), the title compound of
preparation 19 (20mg, 0.18mmol) and 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (38mg, 0.20mmol) were stirred together in dichloromethane (10 ml) at room
temperature for 2 hours. The reaction mixture was then washed with brine (2x), dried

20

25 (MgSO,), filtered and evaporated under reduced pressure. The residue was purified by
column chromatography on silica gel using dichioromethane:methanol (89:1) as eluant to
afford the title compound as a yellow oil, 31mg.

'H NMR (400 MHz, CDCl): & [ppm] 1.75-2.40 (16H, m), 2.85-2.95 (3H, m}, 3.20 (3H,
s), 4.05 (2H, s), 5.10 (1H, m), 7.20-7.35 (10H, m), 8.00 (1H, d)
30 LRMS: m/z 489.2 (MH")
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Oxalyl chloride (0.86ml, 9.90mmol) was added dropwise to a solution of the ftitle
5 compound of prepararion 52 (1.45g, 9.00mmol) in dichloromethane (20ml) and
dimethylformamide (3 drops) at 0°C. The reaction was allowed to warm to room temperarure
and stired for 12 hours then 0.88 ammonia (1ml) was added cautiously, the solvent was
evaporated under reduced pressure to fumish a yellow solid. The yellow solid was dissolved in
methanol (30ml) and water (30ml) and hydroxylamine hydrochloride (3.15g, 45.0mmol) and
10 sodium carbonate (4.77g, 45.0mmol) added. The reaction was heated under reflux for 5
hours, then cooled, filtered and the solvent evaporated under reduced pressure to give a
yeliow oil. The yellow oil was dissolved in dioxane (10ml) and the title compound from
preparation 115 (344mg, 1.00mmol) and 1-(3-dimethylaminopropyl)-3-ethyl-carbodiimide
hydrochloride (210mg, 1.10mmol) were added and the reaction heated under reflux for 12
15 hours. The reaction was cooled and the solvent evaporated under reduced pressure. The
resulting brown oil was purified by column chromatography on silica gel using
dichloromethane:methanol:0.88 ammonia (95:5:0.5) as eluant to afford the title compound as
a white foam, 16mg.
'H NMR (300 MHz, CDCl3): § [ppm) 1.83-2.41 (16H, m), 2.80-3.09 (5H, m), 4.15 (2H,
20  s), 5.08 (1H, dd), 5.71 (1H, bs), 6.18 (1H, bs), 7.19-7.58 (7H, m), 7.71 (1H, d), 7.80 (1H, s)
LRMS: m/z 502 (MH")
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& 10%0%& ()--1tvU410 f Y10%$& () - &$To0$& () - El|$ D0$100$ 0, 10%$& () -

. T109%$& ()- 9-L10%S$& ()-|[:vU410 T S'10%$& 9%l 109%0$& ()- Y 10% o$L
& ()-S Y 109% & ()-S c Y 10%& ()-S FLf 10%3$& ()

[:vU410 F%0%3$& () -
T"10%0%8& k™" 109&' 10%%&' &10%0
O-@ A suspergs)lon%‘ the title c%mpgund of preparation (13)6 (1-55mg, 0.62mmol), the title

compound of preparation 8 (215mg, 0.93mmol) and sodium triacetoxyborohydride (207mg,
0.93mmol) were stirred for 18 hours in dichloromethane:acetic acid (10mi, 10%) at room
5 temperature, then washed with saturated aqueous sodium carbonate solution. The organic
extract was separated, pre-adsorbed on silica gel, concentrated and purified by column
chromatography on silica gel using ethyl acetate as eluant to afford the title compound as an
oil, 1770mg.
'H NMR (300 MHz, CDCI3): & [ppm] 1.16 (3H, t), 2.18 (19H, m) 3.00 (1H, m), 4.06
10 (2H, s), 4.15 (2H, q), 5.10 (1H, m), 7.24 (10H, m)
LRMS: m/z 531 (MH")

EXAMPLE 45

15 phenylpropylicyclobutanecarboxamide
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o

Sodium triacetoxyborohydride (294mg, 1.32mmol) was added to a solution of the title

compound of preparation 107 (236mg, 0.88mmol) and the title compound of preparation 8
(305mg, 1.32mmol) in dichloromethane:acetic acid (10m!, 10%). The reaction mixture was

20 stired for 18 hours at room temperature, then partitioned between dichloromethane and
saturated aqueous sodium carbonate solution. The organic extract was separated,
concentrated under reduced pressure and purified by column chromatography on silica gel
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8310968 ()--10 $ 10 $ 10 $ @10%$ & ()-3 1610%$ & ()- @: 10%$

& ()-m[:2Y810  O-#10%$"'& ()- _9- #1098S&& ()- $YL008& ()- f10%& ()-
vi 1006 $* & ()- SSL0%B& ()-\Y82Y810 "y) 10%B& ()-- ' 1096& ()-- 1%

10988& ()‘ - - uSnd! Yd¥Bniethane: n%tﬁ%@l%%@) as leluzBt HL8H6rd Gie(ttie okipdbhd as a foam,
310% # & ( g oMb ()- 10$10$$10$ 7 10%8& ()- 5#L0YBE ()-

(. 10%&'() o 10 1. 3 #1008 8 & ()-Y T '3 #10%& ()-Y 3

#10% & ()-Y | < > 3'MNMR (RIO(WH2 COCI3: ScomiAa8 (65.-1v), 2891996, &98)4H, m), 4.09

(2H, s), 5.10 (1H, dd), 6.48 (1H, d), 7.26 (10H, m)
5 LRMS: m/z 484.2 (MH")
[c]o ~38 (¢ = 1, methanol)

10
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The title compound of preparation 115 (400mg, 1.16mmol), the title compound of
preparation 65 (320mg, 1.39mmol) and 1-(3-dimethylaminopropyl)-3-ethyl-carbodiimide
hydrochloride (267mg, 1.39mmol) were stirred in dioxane (30ml) at room temperature for 1

15  hour. The reaction was then heated under reflux for 12 hours, cooled and the solvent
evaporated under reduced pressure. The resulting brown oil was dissolved in ethyl acetate
(100ml) and washed with water, brine, dried (MgSQ,), filtered and the solvent evaporated
under reduced pressure. The resulting brown oit was purified by cclumn chromatography on
sliica gel using dichloromethane:methanol:0.88 ammonia (95:5:0.5) as eluant to afford the title

20 compound as a foam, 250mg.

Found C, 61.33; H, 6.56; N, 12.93%
C25HasNsSO,;0.6H,0 requires C, 61.52; H, 6.64; N, 12.81%
'H NMR (300 MHz, CDCly): 8 {ppm] 1.78-2.41 (16H, m), 2.80-3.10 (5H, m), 4.18 (2H,

s), 4.89 (2H, bs), 5.09 (1H, dd), 7.18-7.40 (5H, m), 7.42 (1H, m), 7.58 (1H, d), 7.81 (1H, d),
25  7.91(1H, s)
LRMS: m/z 538 (MH")

30 . Bl AL i
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Sodium triacetoxyborohydride (159mg, 0.71mmol) was added to a solution of the title
compound of preparation 109 (153mg, 0.48mmol) and the title compound of preparation 8
(164mg, 0.71mmol) in dichloromethane:acetic acid (10ml, 10%). The reaction mixture was
stirred for 18 hours at room temperature, then partitioned between dichloromethane and
saturated aqueous sodium carbonate solution. The organic extract was separated,
concentrated and purified by column chromatography on silica gel using
dichioromethane:methanol (95:5) as eluant to afford the title compound as a foam, 60mag.

'H NMR (300 MHz, CDCly): & {ppm] 1.41-2.53 (18H, m), 2.6-2.9 (4H, m), 3.02 (1H, q),
4.04 (2H, s), 5.12 (1H, dd), 5.88 (1H, s}, 7.00 (2H, m), 7.26 (7H m)

LRMS: m/z §34.5 (MH")

[a)o -28 (c = 1, methanol)

The title compound of preparation 92 (150mg, 0.38mmol), the title compound of
preparation 17 (§9mg, 0.45mmol) and 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (87mg, 0.45mmol) were stirred together in dichioromethane (10 mf) at room
temperature for 2 hours. The reaction mixture was then washed with brine (2x), dried
(MgSO0.), fitered and concentrated under reduced pressure. The residue was purified by
column chromatography on silica gel using dichloromethane:methano! (88:2) as eluant to
afford the title compound as a white solid, 113mg.
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43 P 109E) & ()1 "109E) & () "109%E) & ()-' T @2 " 10%) &
© WEHYEIRS() -1 "109E) & ()-' "109E) & ()-' #3," "10%E) &cDB99biokh 2
"109%E) & ()-' "109E)& ()-' "10%) & ()-'
' #3, "1 34BCDoCC, 2 "10%E) & " 109%F) &s)-' #3,"' "109E) & ()-'"
"M10%E) & ()-' "10%E) & ()-'opghH 2 "10%E) & ()-' "10%E) & ()-' #3,"
C v 109E) & ()-' "109E) & ()-' "109E) & ()-' dH, 2
Found C, 67.77; H, 6.99; N, 10.84%
Ca2oHasN,O4F;0.5H,0 requires C, 67.55; H, 7.04; N 10.87%
'H NMR (400 MHz, CDCl): 5 {[ppm] 1.80-2.10 (11H, m), 2.20-2.40 (4H, m), 2.90 (2H,
m), 3.05 (1H, m), 3.40 (2H, 1), 3.98 (2H, m), 4.00 (2H, s), 5.10 (1H, m), 7.00 (2H, m), 7.18-
5  7.30 (7H, m), 7.90 (1H, d)
LRMS: m/z 507 (MH*)
[o)s -30.6 (c = 1.0, MeOH)
10

N
]
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The title compound of preparation 92 (15mg, 0.38mmol), 3,3,3-trifluoropropionic acid
(68mg, 0.45mmol) and 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (87mg,

16 0.45mmol) were stirred together in dichloromethane (10 ml) at room temperature for 2 hours.
The reaction mixture was then washed with brine (2x), dried (MgSQ,), filtered and
concentrated under reduced pressure. The residue was purified hy column chromatography
on silica gel using dichloromethane:methanol (95:5) as eluant to afford the title compound as
an oil, 100mag.

20 'H NMR (400 MHz, CDCly): & [ppm) 1.80-2.00 (3H, m), 2.00-2.20 (5H, m), 2.28 (1H,
m), 2.40 (1H, m), 2.82-2.99 (2H, m), 3.00 (3H, m), 4.00 (2H, s), 6.18 (1H, dd), 7.00 (2H, m),
7.20-7.35 (7H, m), 8.40 (1H, d).

LRMS: m/z 505 (MH")

25
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1-(3-Dimethylaminopropyl)-3-ethyl-carbodiimide hydrochlioride (1890mg, 0.91mmot)
was added to a solution of triethylamine (0.15ml, 0.93mmol) and the title compound of
preparation 115 (300mg, 0.91mmol) in dichloromethane (30ml) and the mixture stirred for 10
5 minutes. The title compound of preparation §8 (140mg, 0.88mmol) was added and the mixture
stirred for 2 hours, then concentrated under reduced pressure. The residue was dissolved in
dioxane (30ml) and heated under reflux for 15 hours. The mixture was concentrated under
reduced pressure and the residue taken up in saturated aqueous sodium carbonate solution
and extracted with ethyl acetate (3x). The combined organic layers were washed with brine,
10  dried (MgSQ,), filtered and evaporated under reduced pressure, The residue was purified by
column chromatography on silica gel using dichioromethane:methanol:0.88 ammonia
(97:3:0.3) as eluant to afford the title compound as a white foam, 40mg.
Found C, 64.92; H, 8.05; N, 14.68%
C26Ha7Ns03;0.76H,0, requires C, 64.91; H, 8.07; N, 14.56%
15 'H NMR (400 MHz, CDCly): 5 [ppm] 1.81-2.42 (16H, m), 2.60 (4H, m), 2.84-3.08 (4H,
m), 3.67 (2H, s), 3.75 (4H, m), 5.12 (2H, m), 7.20-7.25 (2H, m), 7.30-7.37 (3H, m)
LRMS: m/z 469 (MH")

20
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To a stirred solution of the title compound of preparation 111 (68mg, 0.16mmol) in
dichloromethane (2ml) was added the title compound of preparation 17 (26mg, 0.19mmol)
and 1-(3-dimethylaminopropyl)-3-ethyl-carbodiimide (36mg, 0.19mmol). The reaction mixture
was stirred for 2 hours at room temperature, then partitioned between dichloromethane and

5 water. The organic extract was separated, concentrated under reduced pressure and the
residue purified by column chromatography on silica gel using dichloromethane:methanol
(90:10) as eluant to afford the title compound as a white foam, 31mg.

'H NMR (300 MHz, CDCl, + DMSQdS): & [ppm] 0.85 (1H, m), 1.54 (4H, m), 1.74 (2H,

m), 1.98 (2H, m), 2.33 (6H, m), 2.94 (2H, m), 3.38 (2H, m), 3.97 (2H, m), 4.06 (2H, s), 5.09
10 (1H, dd), 6.73 (1H, d), 7.03 (2H, m), 7.26 (7H, m)
LRMS: m/z 532.6 (MH")

15

To a stirred solution of the title compound of preparation 111 (68mg, 0.16mmol) in
dichloromethane (2ml) was added cyclopropaneacetic acid (19mg, 0.19mmol) and 1-(3-
dimethylaminopropyl)-3-ethyl-carbodiimide (36mg, 0.19mmol). The reaction mixture was

20 stirred for 2 hours at room temperature, then partitioned between dichloromethane and water.
The organic extract was separated, concentrated under reduced pressure and the residue
purified by column chromatography on silica gel using dichloromethane:methanol (90:10) as
eluant to afford the title compound as a white foam, 35mg.

'H NMR (300 MHz, CDCl; + DMSOd6): 5 [ppm] 0.18 (2H, m), 0.59 (2H, m), 0.90 (1H,

25 m), 2.22 (12H, m), 2.90 (2H, m), 4.04 (2H, s), 5.12 (1H, dd), 6.58 (1H, d), 7.02 (2H, m), 7.26
(7H, m)

LRMS: m/z 502.6 (MH")
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To a stirred solution of the title compound of preparation 111 (68mg, 0.16mmol) in

5 dichloromethane (2ml) was added the title compound of preparation 14 (27mg, 0.19mmol)
and 1-(3-dimethylaminopropyl)-3-ethyl-carbodiimide (36mg, 0.19mmol). The reaction mixture

was stirred for 2 hours at room temperature, then partitioned between dichioromethane and
water. The organic extract was separated, concentrated under reduced pressure and the
residue purified by column chromatography on silica gel using dichloromethane:methanol

10 (90:10) as eluant to afford the titie compound as a white foam, 33mg.

'H NMR (300 MHz, CDCly + DMSOdS6): & [ppm] 1.23 (2H, m), 1.83 (2H, m), 2.00 (3H,

s), 2.38 (7H, m), 2.80 (2H, m), 3.08 (1H, m), 4.04 (2H, s), 4.12 (2H, m), 4.38 (1H, m), 5.12

(1H, dd), 7.02 (2H, m), 7.23 (7H, m)
LRMS: m/z 545.6 (MH")

20 To a stirred solution of the title compound of preparation 111 (68mg, 0.16mmol) in
dichloromethane (2ml) was added 3,3,3-triflucropropionic acid (24mg, 0.19mmol) and 1-(3-
dimethylaminopropyl)-3-ethyl-carbodiimide (36mg, 0.19mmol). The reaction mixture was
stirred for 2 hours at room temperature, then partitioned between dichioromethane and water.

15
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The title compound of preparation 83 (150mg, 0.43mmol) was added to a solution of
tetrahydro-3-furoic acid (50ul, 0.50mmol) and 1-(3-dimethylaminopropyl)-3-ethyicarbodiimide
hydrochioride (100mg, 0.52mmol) in dichloromethane and stirred for 4 hours. The mixture was
basified by the addition of saturated aqueous sodium carbonate solution and extracted with
ethyl acetate (3x). The combined organic layers were washed with brine, dried (MgSQ,),
fitered and evaporated under reduced pressure. The residue was purified by column
chromatography on silica gel using dichloromethane:methano!.0.88 ammonia (95:5:0.5) as
eluant to afford the title compound as a white foam, 80mg.

Found C, 68.57; H, 6.86; N, 12.33%

Ca6HaoN403;0.5H,0 requires C, 68.55; H, 6.86; N 12.30%

'H NMR (400 MHz, CDCly): & [ppm] 1.76 (1H, m}. 1.84 (1H, m), 2.13 (2H, m), 2.47
(1H, m), 2.52 (1H, m), 2.95 (1H, m), 3.45 (2H, m), 3.63 (2H, m), 3.82 (2H, m), 3.90 (3H, m),
4.11 (2H, s), 5.12 (1H, dd), 7.2-7.36 (10H, m), 7.70 (1H, m)

LRMS: m/z 447 (MH")

1-(3-Dimethylaminopropyl)-3-ethyl-carbodiimide hydrochloride (305mg, 1.61mmol)
was added to a solution of triethylamine (0.22ml, 1.63mmol) and the titte compound of
preparation 115 (500mg, 1.45mmol) in dichloromethane (256ml) and stirred for 10 minutes.
The title compound of preparation 69 (350mg, 1.81mmol) was added and the mixture stirred
for 2 hours then the mixture was concentrated under reduced pressure. The residue was
dissolved in dioxane (26ml) and heated under reflux for 15 hours. The mixture was
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concentrated under reduced pressure and the residue taken up in saturated aqueous sodium
carbonate solution and extracted with ethyl acetate (3x). The combined organic layers were
washed with brine, dried (MgSOQ,), filtered and evaporated under reduced pressure. The
residue was purified by column chromatography on silica gel using
dichloromethane:methanol:0.88 ammonia (97:3:0.3) as eluant to afford the title compound as
a white foam, 45mg.

Found C, 63.49; H, 8.10; N, 15.90%

CasHaoNsO3; 1H20 requires C, 63.85; H, 8.04; N 15.96%

'H NMR (400 MHz, CDCls): & [ppm] 1.8-2.2 (16H, m), 2.2-2.4 (4H, m), 2.54 (4H, m),
2.85-3.05 (4H, m), 3.51 (2H, m), 3.59 (2H, m), 3.62 (1H, s), 5.12 (1H, dd), 7.2-7.35 (2H, m),
7.37 (4H, m)

LRMS: m/z 510 (MH*)

The title compound of preparation 93 (150mg, 0.43mmol) was added to a solution of
tetrahydro-3-furoic acid (50u!, 0.52mmol) and 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (100mg, 0.52mmol) in dichloromethane and stirred for 4 hours. The mixture was
basified by the addition of saturated aqueous sodium bicarbonate solution and extracted with
ethyl acetate (3x). The combined organic layers were washed with brine, dried, (MgSO.,),
filtered and evaporated under reduced pressure. The residue was purified by column
chromatography on silica gel using dichloromethane:methanol:0.88 ammonia (95:5:0.5) as
eluant to afford the title compound, 80mg.

Found C, 68.57; H, 6.86; N, 12.33%

C26HaoN403;0.5H,0 requires C, 68.55; H, 6.86; N 12.30%

'H NMR (400 MHz, CDCls): & [ppm} 1.76 (1H, m), 1.84 (1H, m), 2.13 (2H, m), 2.47
(1H, m), 2.52 (1H, m), 2.95 (1H, m), 3.45 (2H, q), 3.63 (2H, q), 3.82 (2H, m), 3.90 (3H, m),
4.11 (2H, s), 5.12 (1H, q), 7.2-7.38 (10H, m), 7.70 (1H, m)
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LRMS: m/z 447 (MH")

EXAMPLE 59

feigs
1 |

H

To a stirred solution of the title compound of preparation 151 (88mg, 0.2mmol) was
added acetyl chloride (16ul, 0.22mmol) and triethylamine (31p!, 0.22mmol). The reaction
mixture was stirred for 2 hours at room temperature, concentrated under reduced pressure

10 and the residue purified by column chromatography on silica gel using
dichloromethane:methanol (90:10) as eluant to afford the ‘titte compound as a white foam,
45mg.

'H NMR (300 MHz, CDCly): 5 [ppm] 1.94 (SH, m), 2.31 (4H, m), 2.68 (1H, m), 2.84
(1H, m), 3.22 (3H, s), 3.52 (2H, s), 4.04 (2H, s), 5.09 (1H, q), 6.99 (2H, t), 7.26 (TH, m), 7.64

165  (1H, m)
LRMS: m/z 481.3 (MH")

20

-

H \
S
=N

Sodium triacetoxyborohydride (§25mg, 2.47mmol) was added to a solution of the title
compounds of preparation 120 (400mg, 1.65mmol) and preparation 3 (419mg, 1.82mmol) in
dichloromethane/acetic acid (10ml, 10%solution). The reaction mixture was stirred for 30
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minutes after which time the solution was basified using saturated aqueous sodium carbonate
solution and the product extracted using dichloromethane (3x). The combined organic extracts
were dried (MgSQ.), filtered and the solvent evaporated under reduced pressure to give a
brown oil. This was purified by column chromatography on silica gel using
dichloromethane:methanol:0.88 ammonia (88:2:0.3) as eluant to afford the title compound as
a white foam that was freeze dried from water/acetonitrile to afford a white solid, 130mg.

Found C, 71.54; H, 7.77; N, 14.88%
CasHasNs0;0.6H,0 requires C, 71.80; H, 7.79; N, 14.85%
'H NMR (400 MHz, CDCly): 8 [ppm] 1.78-2.00 (8H, m), 2.06 (3H, m), 2.18-2.20 (5H,

m), 2.61 (3H, s), 2.98 (3H, m), 4.01 (1H, m), 5.09 (1H, dd), 6.58 (1H, d), 7.18-7.30 (5H, m),
7.40-7.48 (5H, m)
LRMS: m/z 458 (MH")

H
N 2N

The title compound of preparation 121 (500mg, 1.85mmiol) and the title compound of
preparation 8 (802mg, 3.91mmol) were dissolved in dichloromethane (20ml) and stirred for 5
minutes. Sodium triacetoxyborohydride (620mg, 2.93mmol) was then added and the mixture
was stirred for a further 2 hours. The mixture was washed with saturated aqueous sodium
bicarbonate solution, water and brine, dried (MgSO,), filtered and evaporated under reduced
pressure. The residue was purified by column chromatography on silica gel using
dichloromethane:methanol:0.88 ammonia (95:5:0.5) as eluant to afford the title compound as
a white foam, 330mg.

Found C, 71.70; H, 8.11; N, 14.35%

CaeHa7Ns0;0.8H,0 requires C, 71.66; H, 8.00; N, 14.41%

'H NMR (400 MHz, CDCl,): & [ppm] 1.29-1.42 (2H, m), 1.60-2.09 (9H, m), 2.10-2.18
(2H, m), 2.20-2.31 (3H, m), 2.53 (3H, s), 2.82-3.01 (3H, m), 3.70-3.82 (1H, m), 4.09 (2H, s),
5.00-5.10 (1H, m), 6.50-6.58 (1H, m), 7.17-7.38 (10H, m)

LRMS: m/z 473 (MH")

[o)p -34.3 (c = 2.00, methanol)
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Sodium triacetoxyborohydride (318mg, 1.50mmol) was added to a solution of the title
compounds of preparation 146 (256mg, 1.00mmol) and preparation 8 (231mg, 1.00mmol) in
dichloromethane:acetic acid (10m!, 10% solution). The reaction mixture was stirred for 30
minutes after which time the solution was basified using saturated aqueous sodium carbonate

10 solution and the product was extracted using dichloromethane (3x). The combined organic
extracts were dried (MgSO,), filtered and the solvent evaporated under reduced pressure to
give a brown oil. This was purified by column- chromatography on silica gel using
dichloromethane:methanol:0.88 ammonia (95:5:0.5) as eluant to afford the title compound as
a white foam, 70mg.

15 Found C, 71.91; H, 7.78; N, 14.04%
C29H37Ns0;0.8H,0 requires C, 71.66; H, 8.00; N, 14.41%
'H NMR (400 MHz, CDCl): & [ppm] 1.78-2.40 (17H, m), 2.59 (1H, m), 2.89-3.17 (3H,

m), 3.30 (3H, s), 4.20 (2H, m), 5.18 (1H, dd), 7.16-7.40 (9H, m), 7.63 (1H, d)
LRMS: miz 472 (MH")
20
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Sodium triacetoxyborohydride (190mg, 0.92mmol) was added to a solution of the title
compound of preparation 134 (220mg, 0.69mmol) and the title compound of preparation 8
(200mg, 0.82mmol) in dichloromethane:acetic acid (20ml, 10% solution) and stirred at room
temperature for 15 hours. The mixture was basified by the addition of saturated aqueous
sodium carbonate solution and extracted with dichloromethane (3x). The combined organic
extracts were washed with brine and dried (MgSQ,), filtered and solvent evaporated under
reduced pressure. The residue was purified by column chromatography on silica gel using
dichloromethane:methanol:0.88 ammonia (97:3:0.3) as eluant. This gave a brown oll which
was further purified by column chromatography on silica gel using toluene:ethyl
acetate:diethylamine (90:10:1) as eluant to afford the title compound as a white solid, 106mg.

Found C, 72.01; H, 7.81; N, 14.72%

CasHasNsO;0.5H,0 requires C, 72.07; H, 7.78; N 15.01%

'H NMR (400 MHz, CDCly): & {ppm] 1.80-2.40 (17H, m), 3.00 (3H, m), 4.05 (2H, s),
4.10 (1H, m), 6.15 (1H, dd), 7.25-7.35 (10H, m), 8.00 (1H, s)

LRMS: m/z 458 (MH")

[a]p -39.6 (¢ = 0.1, methanol)

oy be

Sodium triacetoxyborohydride (290mg, 1.40mmol) was added to a solution of the title
compound of preparation & (310mg, 1.34mmol) and the title compound of preparation 130
(230mg, 0.93mmol) in dichloromethane:acetic acid (10ml, 10% solution) and stirred at room
temperature for 15 hours. The reaction mixture was basiﬁéd by the addition of saturated
aqueous sodium bicarbonate solution and extracted with dichloromethane (3x). The combined
organic layers were washed with brine, dried (MgSQ,), fitered and concentrated under
reduced pressure. The residue was purified by column chromatography on silica gel using
toluene:ethyl acetate: diethylamine (80:20:1) as eluant to afford the title compound, 210mg.

Found C, 70.94; H, 8.05; N, 14.28%

C20Ha7NsO;H,0 requires C, 71.13; H, 8.03; N 14.30%

'H NMR (400 MHz, CDCls): & [ppm] 1.71-2.42 (16H, m), 2.70 (1H, m), 2.80 (1H, d),
3.10 (2H, m), 3.61 (3H, s), 4.16 (2H, ), 5.10 (1H, m), 7.15-7.35 (10H, m), 8.05 (1H, bs)



1109 & ()-.dip! {!]1}!~111IvUA L&S10% Y& ()- L10% Y& ()- L9$10%(
Y& ()-10r"10r"10r" L>10%"& ()- L !<10%"& ()-!!!&" #%xX {Z9vU4 6 May3en3

& ()-F%  g#10% & () - F% Pg#10% & ()-F% *f  &10% 7& ()-! &10% (& ()- L' $ 10%
Y& ()-X ) *+WOesoIRES 10 10 &10  10% & ()-- " g#10% & ()-F% pCT/IB99/01913

L g#10%/=Y& () - F% " g#10% & ()-F% ' g#10% & () - Fo%++++Z, q, | [ :

L@0%&&&' ()- LF ! 109%&&&' ()-- LL$310%&R&& () - 1ghgl0%&&&' ()- Ly 109%&&&' ()-
L&$S109R&& ()-q, ~,,,X-.0|[: RE8 0 y#10% | & ()-Z X y#10%RR& ()-Z

Ly#109%8&8& ()-Z | &9  10% & ()-Z &9 109%& ()-Z L, 109%8&& ()-0?11222222vU4 LS10%
& ()- L9$10% & () - 108&108810&& L' y#10%8&&' ()-Z j  y#10%DD& ()-Z

0" y#10% | & () - Z2- 23272413 ;@,\Q%H L$10% & ()- d L$10% & ()- L 10%

& ()-1% 109%& ()- L&g10% %QJ 310% & ()-567777F8| Z9vW4 *10%

& ()-!z*10%@@ ()- L 0N MeNaNB1 004 3713 & ()- G L$L0% & ()- @ L$10%
& ()-F8OBUBYS: ::: :zm S2 LL$m0%& ()-10 Z10 10 e35@10% & ()-: -

*100RR& ()-) 0*10%i ~u & ()-!b*P*10% & ()- EXAM@_ 5==[:"S2 L \"

-#10%& ()- . -#10%& ()- O 8 () Y10%& () - L3Lf10%& ()- L
10%-& ()-——J§>@\ ByX7" S2 e34#¥é§§#‘é&é %@&mﬂﬂ'&'ﬂﬂll

L' $#10%& ()-"!:6 $#109%& ()- :phefyivom tarieRatRbxamideBB” CaCbCc CnCz COv U4
L- 109K& ()- L 10%<& ()- LL$LOIK& ()- o>10>10> S 34#1006& ()-

e 34#10%& ()-CCCCO) D+D[[:vW4 L R JI0%& ()-L _° WK& ()-L , 10%& ()-
L$FLOUKE ()- sl f10UK& ()-t L Y ARNK) - +D/ EEH J +]'rf.vu4 L

CTHIOWKE ()-& L " T#H109K&' ()-& L b109ke
CTHIOWKE ()-& TH#H10% K & ()- & LLLLiASLY
L3109%& ()- LL$L0% () - 10KLOKLOKf S %
L 109%& ()- L'f "10%& ()- “f "109%&~F-!f "10%66& () L3 Y

00 () Lo () SSIUR G pioBiste dorn2 Sasdhbae e i okt e et

D510%wWx&' () -S campaeg of prepargtion] (2% (189¢) 1. 55mmol) and the title compound of preparation 8
LY1! 10%& () bLY #1#95@&:6&1& .I%EIRBFBR@EEH L& forh Xe &e?ﬁé%%%s@h&)s

{_ fFf1 2?00/2%) ()- ig %Ii‘i"ﬁfé?vﬁi %5?‘5% by’ the %wa Oxegx TTFUV%?éYL‘(B'W“"m solution
LFf #10% , & () - pddégragied With Wiehiyidriefnape (3K1. OB combibed Ordbslaers Mere dAsiARIgSy),
10%& () - . $REHES Snd the L“lsg@rﬁ%@pdghtéa under 1eiGedpledsurd. [ frhé L@s‘&é‘“&%nﬁec}{ by

0 & G L$YIOW&
LL$rr?l(0fV§<)& () 1% tographxyggmglgmgelyusn%w c(n?metnape :methanol;:0.88 ammonia

10%& ()-!" " N8 #{1000:() -giving ig lifpurd OfrtatRii4l) whigh \ was H@i’ furified “byY prepatatide (HPLE
(- #10%se (- LUBHET] piolnl B silebbl s bt 16 g s e
L! 109& ()- LF from acetonitrite:water to afford the titie compound as a white foam, 75mg.
Found: C, 63.65; H, 5.48; N, 9.51%
CaaHisNs0;2CF1CO,H;1.5H,0 requires C, §3.93; H, 5.66; N 9.83%
20 'H NMR (400 MHz, CDCly): & [ppm] 1.77-2.00 (2H, m), 2.12-2.41 (9H, m), 2.85-2.95
(2H, m), 3.0-3.2 (4H, m), 3.40 (2H, m), 3.60 (2H, d), 4.20 (2H, m), 5.00 (1H, m), 6.40 (1H, d),
7.23-7.44 (10H, m)
LRMS: m/z 459 (MH")
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15 Found C, 61.30; H, 6.89; N, 14.27%
CaoHaoNs0.S;0.4H,0 requires C, 61.29; H, 6.99; N, 14.29%
'H NMR (400 MHz, CD,0D): & [ppm] 1.60-1.84 (4H, m), 1.90-2.03 (2H, m), 2.03-2.26
(6H, m), 2.32-2.44 (2H, m), 2.44-2.55 (1H, m), 2.89 (3H, s), 2.98-3.08 (2H, m), 3.39-3.50 (2H,
m), 3.90-4.00 (2H, m), 4.08 (2H, s), 4.19-4.29 (1H, m), 4.94-5.00 (1H, m), 7.13-7.18 (2H, d),
20 7.19-7.26 (3H, d), 7.26-7.35 (4H, m), 8.37 (1H, s)
LRMS: m/z 581.2 (MH")
Melting point [°C}: 210-211
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I:[g‘;q(? giot(a/g é ( ?J | exampie 6]6 fx(')c?m &e il?le compo J’ of preparét on 158 and %eyc?opropylacetlcg id in a 35%

yield and was recrystallised from isopropy! alcohol/ethyl acetate.
5 Found C, 62.45; H, 6.95; N, 15.02%

C29H33Ng0,S;0.4 H,O requires C, 62.43; H, 7.0; N, 15.06%

'H NMR (400 MHz, CD;0D): & [ppm] 0.16-0.20 (2H, m), 0.48-0.52 (2H, m), 1.00-1.08
(1H, m), 1.94-2.03 (2H, m), 2.03-2.26 (8H, m), 2.32-2.47 (2H, m), 2.90 (3H, s), 3.00-3.08 (2H,
m), 4.00 (2H, s), 4.18-4.27 (1H, m), 4.94-5.00 (1H, m), 7.13-7.20 (2H, d), 7.20-7.26 (3H, m),

10  7.26-7.35 (4H, m), 8.35 (1H, d)
LRMS: vz §51.2 (MH")
Meilting point [°C]: 185-186

15 T . ] : 3 S

The title compound was prepared using a procedure similar to that described in
example 66 from the title compound of preparation 138 and 3,3,3-trifluoropropionic acid in a
20 35% yield and was recrystallised from ethyl acetate.
Found C, 55.88; H, 5.95; N, 14.67%
C27H31aF3sNsO3S requires C, 56.04; H, 5.75; N, 14.52%
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10

Methyl iodide (0.41ml, 6.42mmol) was added to a suspension of the title compound of
preparation 127 (1.00g, 2.90mmol) and potassium carbonate (480mg, 3.51mmol) in
acetonitrile (20ml) and the mixture stirred at room temperature for 15 hours. The mixture was

16  concentrated under reduced pressure and the residue taken up in water (100ml) and
extracted with dichloromethane (x3). The combined organic layers were washed with brine,
dried (MgSQ,), filtered and concentrated under reduced pressure. The residue was purified
by column chromatography on silica gel, using dichloromethane:methanol (98:2) as eluant to
afford a whits solid. Trifluoroacetic acid (2ml) was added to a solution of the white solid in

20  dichloromethane (10ml) at 0°C and the mixture was allowed to warm to room temperature for
15 hours. The mixture was evaporated under reduced pressure and the residue taken up in
saturated aqueous sodium carbonate solution and extracted with dichloromethane (x3). The
combined organic layers were washed with brine, dried (MgSO,), filtered and the filtrate
evaporated under reduced pressure to afford a pale yellow oil. Sodium triacetoxyborohydride

25 (420mg, 2mmol) was added to a solution of piperidine, acetic acid (0.10m!, 5.70mmol) and the
title compound of preparation 8 (310mg, 1.32mmol) in dichloromethane (15ml) and stirred at
room temperature for 15 hours. The mixture was treated with 2M hydrochioric acid (1ml). The
mixture was basified by the addition of saturated aqueous sodium bicarbonate solution and
extracted with dichloromethane (3x). The combined organic layers were dried (MgSO4),

30 filtered and solvent evaporated under reduced pressure. The residue was purified by column
chromatography on silica gel using dichloromethane: methanol:0.88 ammonia (92:8:1) as
eluant giving crude material which was further purified by HPCL (phenomonex Lunac Cs and
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The title compound of preparation 136 (700mg, 1.35mmol), cyanuric chloride (125mg,

15 0.67mmol) and triethylamine (0.23ml, 1.35mmol) were stirred together at room temperature

for 1 hour in acetone (30ml). The solvent was evaporated under reduced pressure and the

residue dissolved in tetrahydrofuran (10ml) and 0.88 ammonia (10ml) added. The solvents

were evaporated under reduced pressure and the residue purified by column chromatography

on silica gel using dichloromethane:methanol:0.88 ammonia (95:5:0.5) as eluant to afford a

20 solid, 280mg. The solid (280mg, 0.54mmol) was stirred for 2 hours at room temperature in a

10m! mixture of trifluoroacetic acid:dichloromethane (1:1). The soivents were evaporated

under reduced pressure and the residue basified with saturated aqueous sodium carbonate

solution and extracted with dichloromethane (x6).The combined organic layers were dried

(MgS0,), filtered and evaporated under reduced pressure. The residue (70mg, 0.17mmol),

25 3,3, 3-trifluoropropanoic  acid (21mg, 0.17mmol), 1-(3-dimethylaminopropyl)-3-ethyl-

carbodiimide hydrochlioride (35mg, 0.18mmol) and triethylamine (28ul, 0.20mmol) were stirred

together for 16 hours at room temperature in dichioromethane (5mil). The solvent was

MH,0% & () -

evaporated under reduced pressureand the residue dissolved in ethyl acetate and washed
with saturated aqueous sodium carbonate solution, then water. The organic layer was dried
30 (MgSO,), fitered and evaporated under reduced pressure. The residue was recrystaliized
from ethyl acetate/hexane to afford the title compound as a crystalline solid, 21mg.
Found C, 60.14; H, 6.07; N, 15.44%
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1-(3-Dimethylaminopropyl)-3-ethyl-carbodiimide hydrochloride (59mg, 0.31mmol) was

added to a stirred solution of the title compound of preparation 17 (40mg, 0.31mmol) and the

titte compound of preparation 142 (100mg, 0.25mmol) in dichloromethane (10ml). After 1 hour

15 the reaction mixture was loaded directly onto a column of silica and eluted with

dichloromethane:methanol:0.88 ammonia (95:5.0.5) to afford the titie compound as a white
foam, 98mg.

Found C, 69.01; H, 7.63; N, 13.27%
CagHagNsO,;1.1H,0 requires C, 69.10; H, 7.96; N, 13.43%
20 ‘H NMR (300 MHz, CDCl,): & [ppm] 1.76-2.08 (13H, m), 2.10-2.51 (6H, m), 2.99 (1H,

d), 3.20 (1H, d), 3.49 (2H, m), 3.82-4.17 (5H, m), 5.18 (1H, dd), 7.12-7.36 (9H, m), 8.20 (1H,
d) '
LRMS: m/z 503 (MH")

25
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dichloromethane:methanol:0.88 ammonia (95:5:0.5) to afford the title compound as a white

foam, 107mg.

Found C, 67.51; H, 7.44; N, 13.40%
CaeH37NsO2; 1H20:0.15CH,Cl; requires C, 67.54; H, 7.64; N, 13.51%
10 'H NMR (300 MHz, CDCly): & [ppm] 1.80-1.98 (3H, m), 2.00-2.41 (14H, m), 3.00 (2H,

m), 3.18 (1H, m), 3.80 (1H, m), 3.98 (5H, m), 5.17 (1H, m), 7.18-7.35 (9H, m), 8.82 (1H, d)
LRMS: m/z 488 (MH")

15

L O~

1-(3-Dimethylaminopropyl)-3-ethyi-carbodiimide hydrochloride (118mg, 0.62mmot)

was added to a stirred solution of the titte compound of preparation 15 (141mg, 0.62mmol)

20 and the title compound of preparation 142 (200mg, 0.50mmol) in dichloromethane (20ml).
After 1 hour trifluoroacetic acid (5ml) was added and the reaction stirred for 12 hours. The

solvent was evaporated under reduced pressure and the resulting oil was loaded directly onto
a column of silica and eluted with dichloromethane:methanol:0.88 ammonia (95:5:0.5) to
afford the title compound as a white foam, 170mg.

25 Found C, 70.24; H, 8.05; N, 16.35%
CaoHoNs0;0.6H,0 requires C, 70.45; H, 8.12; N, 16.43%
'H NMR (300 MHz, CDCly): & [ppm] 1.40 (4H, m), 1.62-2.09 (10H, m), 2.15-2.41 (9H,

m), 2.98 (1H, d), 3.10 (1H, d), 3.98 (3H, m), 5.10 (1H, dd), 7.06-7.38 (10H, m), 8.95 (1H, d)
LRMS: m/z 501 (MH")
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109% & () - "MA""édniedSdrganic layers were dried (MgSOQ,), filtered and evaporated under reduced
pressure. The residue (2.3g, 4.83mmol) was stired for 16 hours in a mixture of
dichloromethane:trifluoroacetic acid (30ml, 5:1). The solvents were evaporated under reduced
pressure and the residue basified with saturated aqueous sodium carbonate solution solution
156 and extracted with dichloromethane (3x). The combined organic layers were dried (MgSO,),
filtered and evaporated under reduced pressure. A portion of the residue (200mg, 0.53mmol),
tetrahydro-3-furancarboxylic acid (65mg, 0.53mmol) and 1-(3-dimethylaminopropyl)-3-ethyi-
carbodiimide hydrochloride (125mg, 0.65mmol) were stirred together for 1 hour at room
temperature in dichloromethane (5mi). The solvent was evaporated under reduced pressure.
20 The residue was dissolved in ethyl acetate and washed with saturated aqueous sodium
carbonate solution, then water. The organic layer was dried (MgSOy,), filtered and evaporated
under reduced pressure. The residue was purified by column chromatography on silica gel
using dichloromethane:methanol:0.88 ammonia (95:5:0.5) as eluant to afford the ftitle
compound as a gum, 183mg.
25 Found C, 69.42; H, 7.53; N, 14.46%
CaeHiasNs0,;0.6H,0 requires C, 69.36; H, 7.55; N, 14.49%
'H NMR (400 MHz, CDCls): & [ppm] 1.84-1.94 (1H, m), 2.00-2.23 (9H, m), 2.23-2.32
(1H, m), 2.32-2.44 (1H, m), 2.89-3.02 (2H, m), 3.02-3.11 (1H, m), 3.74-3.82 (1H, m), 3.90-
3.97 (3H, m), 4.06 (2H, s), 4.06-4.16 (1H, m), 5.08-5.16 (1H, m), 7.16-7.37 (10H, m), 7.37-
30 7.48 (1H, m), 7.97-8.00 (1H, m)
LRMS: m/z 475 (MK")
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The title compound was obtained using a method similar to that described for
example 74 from title compounds of preparations 134, 7 and 17 in 67% yield.

Found C, 69.72; H, 7.67; N, 14.11%

C2oHayNs02;0.6H20 requires C, 69.88; H, 7.72; N, 14.05%

'H NMR (400 MHz, CDCly): & [ppm] 1.78-1.92 (5H, m), 2.00-2.21 (7H, m), 2.24-2.32
(1H, m), 2.32-2.45 (2H, m), 2.95-3.06 (1H, m), 3.06-3.16 (1H, m), 3.39-3.48 (2H, m), 4.00-
4.06 (44, m), 4.06-4.19 (1H, m), 5.10-5.18 (1H, m), 7.16-7.35 (10H, m), 7.55-7.61 (1H, m),
8.00 (1H, s).

LRMS: m/z 388.4 (MH")
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The title compound of preparation 134 (1.17g, 4.83mmol), the titie compound of
preparation 7 (1.20g, 4.83mmol) and sodium triacetoxyborohydride (1.53g, 7.24mmol) were
stirred together for 30 minutes at room temperature in dichloromethane:acetic acid (30m|,

10%). The solvents were evaporated under reduced pressure and the residue basified with
saturated aqueous sodium carbonate solution and extracted with dichloromethane (3x). The
combined organic layers were dried (MgSO,), filtered and evaporated under reduced
pressure. The residue (2.3g, 4.83mmol) was stimred for 16 hours in a mixture of
dichloromethane:trifluoroacetic acid (30ml, 5:1). The solvents were evaporated under reduced
pressure and the residue basified with saturated aqueous sodium carbonate solution and
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30  8.00 (1H, 5)
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extracted with dichloromethane (3x). The combined organic layers were dried (MgSO,),

15 filtered and evaporated under reduced pressure. A portion of the residue (200mg, 0.53mmol),

the title compound of preparation 13 (106mg, 0.53mmol) and 1-(3-dimethylaminopropyl)-3-

ethyl-carbodiimide hydrochloride (125mg, 0.65mmol) were stirred together for 1 hour at room

temperature in dichicromethane (5ml) and then trifluoroacetic acid (5ml) was added and the

reaction stirred for 12 hours. The solvent was evaporated under reduced pressure. The

20 residue was dissolved in ethyl acetate and washed with saturated aqueous sodium carbonate

solution, then water. The organic layer was dried (MgSOQ,), filtered and evaporated under

reduced pressure to furnish an oil. To a solution of this oil (100mg, 0.22mmol) and

triethylamine (36, 0.26mmol) was added propionyl chloride (20u!, 0.24mmol) with stirring at

room temperature. The solvent was evaporated under reduced pressure. The residue was

25 dissolved in ethyl acetate and washed with saturated aqueous sodium carbonate solution,

then water. The organics were dried (MgSOQ,), filtered and evaporated under reduced

>A  K) YGZ()*+ -.10123456789:
gt | kl mopqr st uvwxyz{ | } ~

pressure. The residue was purified by column chromatography on silica gel using
dichloromethane:methanol:0.88 ammonia (98:2:0.25) as eluant to afford the title compound as
agum, 41mg.
30 Found C, 66.89; H, 7.66; N, 15.75%
CaoHasNgO,; 1H,0;0.086CH,Cl, requires C, 67.14; H, 7.52; N, 15.63%
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10 1-(3-Dimethylaminopropyl)-3-ethyl-carbodiimide hydrochloride (86mg, 0.50mmol) was
added to a stirred solution acetic acid (28u!, 0.50mmol) and the title compound of preparation
143 (200mg, 0.42mmol) in dichloromethane (10mil). After 1 hour the reaction mixture was
loaded directly onte a column of silica with dichloromethane:methanol:0.88 ammonia
(95:5:0.5) as eluant to afford the title compound as a white foam, 102mg.

15 Found C, 67.74; H, 7.44; N, 16.03%
CaoHasNeO2: 1H.0 requires C, 67.64; H, 7.57; N, 15.78%
M NMR (300 MHz, CDCly): & [ppm] 1.76-2.50 (18H, m), 3.00 (1H, m), 3.18 (1H, dd),

3.30 (1H, ddd), 3.98 (3H, m), 4.18 (2H, m), 4.38 (1H, m), 5.16 (1H, dd), 7.08-7.40 (8H, m),
8.26 (0.5H, d), 8.44 (0.5H, dd)
20 LRMS: m/z 515 (MH")

The foliowing compounds have been prepared using methods similar to those
described above:

25
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Claims

1. A compound of the formula
[Region a]-[Region f]-[Region y]-{Region &] (I)

or a pharmaceutically acceptable salt thereof, wherein [Region a] is a moiety of

the formula
RG
L
N *
RZT/KO

wherein the symbol ™ indicates the point of attachment of the molety of the
formula (2.0.0) to Region f;

(2.0.0)

R*is H or C4-C; alkyl;
R®is H, C4-C2 alkyl, C4-C> alkoxy, -CN, -OH, or -CONH;

A is phenyl optionally substituted by up to 4 substituents independently selected
from fluoro, chloro, -COzR?, -OH, -CN, -CONR*;R*,, -NR*R*,, -NR*;.COR*,,
NR*CO2R*,, -NR*S(0);R%, -S(0)NR*R*,, C1-C4 alkyl, C4-C alkoxy, C1-C
"alkoxycarbonyl, C4-C alkylcarbonyl and C4-C; alkylcarbonyloxy, said C4-C, alkyl
and C4-C4 alkoxy being optionally substituted by up to 3 substituents
independently selected from fluoro and chloro;

pis0,1o0r2;

R%, and R%, are each independently H or C+-C; alkyl;
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R% is (i) C4-Cs alkyl, C2-Cg alkenyl or C2-Cg alkynyl, each optionally substituted
by up to 3 substituents R%; or
(ii) «(CH2)y~(Cs-C7 cycloalkyl) wherein
(a) said C3-C7 cycloalkyl is optionally substituted by up to 3
substituents R%,
(b)nis0,10r2,
(c) in the event that n is 0, the a-carbon of said C3-C7 cycloalkyl is
optionally substituted by one substituent selected from C4-C4 alkyl
and phenyl whereln said C4-C,4 alkyl and phenyl! are optionally
substituted by 1 or 2 substituents chosen from -CHjs, -OCHjs, -OH
and -NH,, and
(d) in the event that n is 1 or 2, the resulting methylene or ethylene
is optionally substituted by 1 substituent selected from fluoro, -NHa,
-N(CH3)2, -OH, -OCHas, C4-C4 alkyl and phenyl, said C4-C4 alkyl and
phenyl being optionally substituted by 1 or 2 substituents selected
from -CHj3, -OCHjs, -OH and -NHg; or
(iii) phenyl, furyl, tetrahydrofuranyl, tetrahydropyranyl, oxetanyl, thienyl,
pyrrolyl, pyrrolidinyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, imidazolyl,
pyrazolyl, oxadiazolyl, thiadiazolyl, triazolyl, pyridyl, pyrazinyl, pyridazinyl,
piperazinyl, pyrimidinyl, pyranyl, azetidinyl, morpholinyl, parathiazinyl,
indolyl, indolinyl, benzo[b]furanyl, 2,3-dihydrobenzofuranyl, benzothienyl,
1H-indazolyl, benzimidazolyl, benzoxazolyl, benzisoxazolyl, benzthiazolyi,
quinolinyl, isoquinolinyl, phthalazinyl, quinazolinyl or quinoxalinyl, each
optionally substituted
(a) on any one or more carbon atoms by up to 3 substituents R%, or
(b) on any one or more nitrogen atoms that is not a point of
attachment of said heterocyclic moiety by up to 3 substituents R*®,,
or
(c) on any sulphur atom that is not a point of attachment of said
heterocyclic moiety by up to 2 oxygen atoms;
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R®8is phenyl, fluoro, chioro, oxo, -OH, C;-C; alkyl, C4-C3 alkoxy, -COR%,
-CO(C1-Cy)alkyl, -SO5(C4-Cs)alkyl, -CONR®R®, -NRZR*, -NR*COR®,
-NR®CO.R¥, -NR?*S(0),R* or -SO,NR*R¥;

R® and R¥ are each independently H or C1-C alkyl optionally substituted by up
to 3 substituents selected from fluoro and chloro;

R, is H, C4-C4 alkyl, C,-C4 alkenyl, C4-C: alkoxy, Cs-C7 cycloalkyl, -CO(Cq-
Cas)alkyl, -SO2(C+-C4)alkyl or phenyl wherein said C1-C4 alkyl, C2-C4 alkenyl, Cq-
C. alkoxy, C3-Cy cycloalkyl and phenyl are optionally substituted by up to 2
substituents R'!:

R is fluoro, chioro, -COzR*, -OH, -CN, -CONR*,R*;, -NR*:R*;, -NR*;COR*,
-NR*,COzR?, -NR*:S(0)R*,, -S(0),NR*:R*,, C1-C4 alkyl including dimethyl, C+-
C4 alkoxy, C4-C, alkoxycarbonyl, C-C; alkylcarbonyl or C+-C> alkylcarbonyloxy,
said C4-C,4 alkyl and C+-C, alkoxy being each optionally substituted by up to 3
substituents independently selected from fluoro and chioro;

[Region ] is an alkyl bridging element of partial formula

)\‘/ (3.0.0)

wherein the symbol "' indicates the point of attachment of the moiety of the
partial formula (3.0.0) to Region o and the symbol '-' indicates the point of
attachment of the moiety of the partial formula (3.0.0) to Region v;

R* and R*' are both H, C1-C; alky! including dimethyl, -OH or C4-Cj alkoxy;
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[Region y] Is azetidine, pyrrolidine, piperidine or azepine, each belng linked to
Region p through the ring nitrogen atom and each being linked to Reglon &
through any ring carbon atom, said azetidine, pyrrolidine, piperidine or azepine
each being optionally substituted on a ring carbon atom by one substituent
selected from C4-C4 alkyl including dimethyl, Cs-Cs cycloalkyl, C4-C4 alkoxy, (C1-
Cz)alkoxy(C1-C2)alkyl, ~CFs3, -COzR*, ox0, -OH, -CN, -CONR*R*,, -NR*:R%,
NR*COR%, -NR%CO2R*,, -NR*%S(0),R*, -S(0),NR*R* (C+-
C.)alkoxycarbonyl, (C4-Cz)alkylcarbonyl, (C1-Cz)alkylcarbonyloxy and (C¢-
C,)alkoxy(C+-C2)alkyl and optionally substituted on the ring nitrogen atom by
substituent R*;

R* s H, C-Cq alkyl or O, sald C4-C4 alkyl being optionally substituted by 1

substituent selected from C4-C, alkoxy and -CO,R*;

[Region 8]  Is & (substituted)-heterocyciyl moiety selected from the group consisting of:
-1.  aheterocyclyl molety of partial Formula (6.3.0):

” 0

T .
N

- s
Q

(6.3.0)

~wherein: the symbol: “** indicates the point of attachment of partial Formula (6.3.0) to

Ragint; Qis N, O or S and

~partial Formula (5.3.0) represents:
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—~a. a monoeyclic heterocyclic group containing a total of 5- members of which one said

5 memberis nitrogen and a second sald member Is selected from O and § where sald § may

" optionally be in the sulfonate form, wherein sald heterocyclic group is selected from the group
consisting of oxazolyl; isoxazolyt; thiazolyl; and iso-thiazolyl; or

—b. a monocyclic heterocyclic group containing & total of 5- members of which two sald
members are nitrogen and a third or fourth sald member Is independently selected from N, O,

10 and S where sald S may optionally be In the sulfonate form, -S(=0),; wherein sald heterocyclic
group Is independently selected from the group conslsting of triazolyl; triazinyl; tetrazolyl;
oxadiazolyl; and thiadiazolyl; and

—R¥, and R%, are each a member independently selected from the group consisting of

" hydrogen, -(Cy.Cz)alkylcarhonyl; -(C: Cilalkyl; ~(CHy)n(Ca.Crloyoloalkyl; (C;.Ca)alkenyl;

156  ~{CHy)n{phenyl); and {CH,),(HET;), where n is an integer independently selected from 0, 1,

and 2; whereln sald (C;.Cialkyl, alkenyl, cycloalkyl, phenyl, and HET, groups are
independently substituted with 0 to 3 substituents R*', where:

jis0,10r2;

20 —HET, 1isa heferocyclyl group selected from the group consisting of thienyl; oxazolyl;
isoxazolyl; thiazolyl; Isothiazolyl; pyrazolyl; oxadiazolyl, thiadiazolyl; triazolyl; pyridyl; pyrezinyl;
pyridazinyl; pyrimidinyl; parathiazinyl; and morpholinyl; where:

—R¥ is selected from the group consisting of -F; -Cl; -CORY; -oxo; -OH; -CN;
-CONR™R™; -NR¥R™; C(=0)(C1-Coalkyt; -NR®C(=O)RY; -NR®C(=0)OR™; -NR¥S(=0)R™;

25 -S(=OINR®R®™, (C;.Cyalkyl, and (C;.Ca)alkoxy wherein said alkyl and alkoxy are each
independently substituted with 0 to 3 substituents independentiy selected from F and Cf;
(C4 .Cy)alkoxycarbonyl; (Cy .C;)alkylcarbonyl; and (C4 .C,)alkylcarbonyloxy, wherein:

—R® andR™*  are each a member independently selected.from the group consisting of
hydrogen; and (C; .C,)alkyl; and

30 2. a heterocyclyl molely of partial Formula (5.4.0):

(R%),

=N (RW.))

\a
(5.4.0)

wherein R%,, R%, and | have the same meanings as set out above and Qis N, O
or S.
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2. A compound of the formula (1), as claimed in claim 1, wherein R%is H.

3. A compound of the formula (1), as claimed in claim 1, wherein A is phenyl.

4. A compound of the formula (1), as claimed in claim 1, wherein R is
methyl, ethyl, isopropyl, tert-butyl or allyl, each optionally substituted by one
substituent selected from fluoro, chloro, -OH, -CF3, methyl, methoxy, -CN, -NH_,
-NH(CHj3), -N(CH3)2, -NHCOCH;3, and -N(CH3)COCHs.

5. A compound of the formula (1), as claimed in claim 1, wherein R¥ is
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cyclopropylmethyl,

cyclobutylethyl, cyclopentylpropmethyl or cyclopentylmethyl, each optionally
substituted as defined in claim 1.

6. A compound of the formula (1), as claimed in claim 1, wherein R¥ is
tetrahydropyranyl, oxetanyl, azetidinyl or tetrahydrofuranyl, each optionally
substituted by up to three substituents R%,

7. A compound of the formula (1), as claimed in claim 1, wherein [Region p] is
unsubstituted ethylene.

8. A compound of the formula (1), as claimed in claim 1, wherein R* is
absent.
9. A compound of the formula (1), as claimed in claim 1, wherein the

heterocycle constituting Region y is unsubstituted on any ring carbon atom.

10. A compound of the formula (1), as claimed in claim 1, wherein [Region 3] is
selected from

- OCH,
N~ CHs N N ~
*—</ T t‘—</ | t'—'</ l *'—</N bl‘
o"N O—N F ovN N%N
(6.3.15) (5.3.16) (5.3.17) (5.3.18)



<=>7? @QABCDEFGHI JKLMNOPQRSTUVWXYZ%\]
6 May 200

-183-
NHSO,CH,
—0
N~ N’
— N
—-(N"K/O NI =
(5.3.19) (5 3.20) (5.3.21) (5.3.22)
o
CH .
oo/ _gooy <O
‘( —<\ /
(5.3.23)° (5.3.24) (5.3.25) (5.3.26)

wherein the symbol ™' indicates the point of attachment to Region y.

11. A compound of the formula (1), as claimed in claim 1, wherein [Region &} is

selected from

__c)\ N NS
‘ NY =N TN
NN

H,C
3
(5.4.10) (5.4.11) (54.12) - (5.4.13)
HSS\ lNaN N‘N
t“‘N‘ —
(5.4.14) (5.4.15) (5.4 16) (6.4.17)

wherein the symbol "™ indicates the point of attachment to Region y.
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N-{(15)-3-{4-(3-Benzyl-1,2,4-oxadiazol-5-yl)-1-piperidinyl}-1-
phenylpropyl}cyclobutanecarboxamide

N-{1-Phenyl-3-{4-(4H-1,2,4-triazol-4-yl)-1-plperidinylj-1-
phenylpropyijcyclobutanecarboxamide

N-{3-[4-(1-Methyl-1H-1,2 4-trlazol-5-yl)-1-piperidinyl]

propylicyclobutanecarboxamide

N-{3-{4-(1-Mathyl-1+-1,2 4-trlazol-3-yl)-1-piperidiny]-1-
phenylpropyljcyclobutanecarboxamide

N-{3-[4-(3,5-Dimethyl-4H-1,2 4-triazol-4-y!)-1-plperidinyl]-1-
phenyipropyljcyclobutanecarboxamide

N-{1-Phenyl-3-[4~(3-methyl-1,2 4-oxadiazol-5-yl}-1-
piperidinyl]propyl}cyclobutanecarboxamide

N-{1-Phenyl-3-[4-(3-phenyl-1,2,4-oxadiazol-5-yl)-1-
piperidinyl]propyl}oyclobutanecarboxamide

N-{3-[4~(3-Benzyl-1,2 4-oxadlazol-5-yl)-1-piperidinyf]-1-
phenyipropyl}eyclobutanecarboxamide

N-(3-{4-[3-(4-Methoxyphenyl)-1,2,4-oxadiazol-5-yl]-1-piperidinyl}-1-
phenylpropyl)cyclobutanecarboxamide

N-{3-[4-(5-Methyl-1,2,4-oxadiazol-3-yl)-1-piperidinyl]-1-
phenyipropyl}cyclobutanecarboxamide

N-{1-Phenyl-3-{4-(5-phenyl-1,2,4-oxadiazol-3-yl)-1-
piperidinyl]propyl}cyclobutanecarboxamide

N-{3-[4-(5-Benzyl-1,2 4-oxadlazol-3-yl)-1-piperidinyl]-1-
phenylpropyljcyclobutanecarboxamide .

N-{3-[4-(5-Methyl-1,3,4-oxadiazol-2-yl)-1-plperidinyl]-1-
phenylpropyl}cyclobutanecarboxamide

6 rlaagf 2003
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N-{1-Phenyl-3-[4-(5-phenyl-1,3,4-oxadlazol-2-yl)-1-
piperidinyijpropyl}cyclobutanecarboxamide

N-{3-[4-(5-Benzyl-1,3 4-oxadlazol-2-yl)-1-piperidinyi]-1-
phenylpropyl}cyclobutanecarboxamide

N-[(18)-3{4-(3-Benzyl-1,2,4-oxadlazol-5-yl)-1-piperidinyl]-1-(3-flucrophenyi)propyl]-2-
cyclopropylacetamide

N~{((1S)-3-{4-{3-(4-Methylbenzyl)-1,2,4-oxadiazol-5-yl]-1-piperidinyl}-1-
phenyipropyl)cyclobutanecarboxamide

N-((18)-3-{4-]3-(4-Trifluoromethylbenzyl)-1,2,4-oxadiazol-5-yi}-1-piperidinyl}-1-
phenylpropyl)cyclobutanecarboxamide

N-({1S)-3-{4-[3-(1,3-Benzodioxol-5-yimethyt)-1,2,4-oxadiazol-5-yi}-1-piperidinyl}-1-
phenylpropyl)cyclobutanecarboxamide

N-((18)-3-{4-[3-(3,6-Difluarobenzyl)-1,2,4-oxadiazol-5-yl]-1-plperidinyl}-1-
phenyipropyl)cyclobutanecarboxamide

N-[(1 S)-3-[4-(3-Benzyl-1 ,2,4-oxadiazol-5-yl)-1-piperidinyl}-1-(3-
fiuorophenyl)propylicyclobutanecarboxamide

N-{(1 S)-3-{4~(3-{4-{(Methylsulfonyl)aminolbenzyl}-1,2,4-oxadlazol-5-yi)-1-piperidinyl}-1-
phenylpropyl}cyclobutanecarboxamide

4-{[5-(1-{(3S)-3-[(Cyclobutylcarbonyl)amino]-3-phenyipropyi}-4-piperidinyl)-1,2,4-
oxadlazol-3-yljmethyi}benzamide

N-((18)-3-{4-{3-(2,5-Difluorobenzyl)-1,2,4-oxadiazol-6-yl]-1-piperidinyl}-1-
phenylpropyljcyclobutanecarboxamide

N-{(15)-3-{4-[3-(2,6-Difluorobenzyl)-1,2,4-oxadiazol-5-yl}-1-piperidinyl}-1-
phenyipropyl)cyclobutanecarboxamide

N-((1S)-1-Phenyl-3-{4-[3-(3-pyridinylmethy!)-1,2,4-oxadiazol-5-yl]-1-
piperidinyl}propyl)cyclobutanecarboxamide

N-((1S)-1-Phenyt-3-{4-[3-(4-pyridinytmethyl)-1 .2.4-oxadiazol-5-yl]-1 -
piperidinyl}propyl)cyclobutanecarboxamide

N-{(1S5)-3-{4- (3—(2-[(MethylsuIfonyl)ammo]benzyl} -1,2,4-oxadiazol-5-yl)-1-piperidinyl]-1-
phenylpropyl}cyclobutanecarboxamide

N-((18)-1-Phenyl-3-{4-[3-(2-pyridinyimethyl)-1,2,4-oxadiazol-5-yl]-1-
piperidinyl}propyljcyclobutanecarboxamide

N-{(18)-3-{4-(3-Isobutyl-1,2,4-oxadiazol-5-yI)-1-plperidinyl]-1-
phenylpropyl}cyclobutanecarboxamide

N-~((15)-3-{4-[3-(3-Chlorobenzyl)-1,2,4-oxadiazol-5-yl]-1-piperidinyl}-1-
phenylpropyl)cyclobutanecarboxamide
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N-((18)-3-{4-{3-(1-Benzofuran-5-yimethyl)-1,2,4-oxadiazol-5-yl]-1-piperidinyl}-1-
phenylpropyl)cyclobutanecarboxamide

N-{(1S)-1-Phenyl-3-(4-{3-[4-(triflucromethoxy)benzyl}-1,2,4-oxadiazol-5-yl}-1-
plperidinyl)propyllcyclobutanecarhoxamide

N-{(1S)-3-[4-(3-{3-[(Methylsulfonyl)aminolhenzyl}-1,2,4-oxadiazol-5-yl)-1-piperidinyl}-1-
phenylpropyl}cyclobutanecarboxamide

3,3,3-Trifluoro-N-{(1S)-3-{4-(3-{4-{(methylsulfonyl)amino]benzyl}-1,2,4-oxadiazol-5-yi)-
1-piperidinyl]l-1-phenylpropyljpropanamide

2-Cyciopropyl-N-{(1S)-3{4-(3-{4-{(methylsulfonyl)aminc]benzyl}-1,2,4-oxadiazol-5-yl)-
1-piperidinyl}-1-phenylpropyl}acetamide

N-{(15)-3-]4-(3-{4-[(Methylsulfonyl)amino]benzyl}-1,2 4-oxadiazol-5-yi)-1-piperidinyl)-1-
phenylpropyli}tetrahydro-2H-pyran-4-carhoxamide

1-Acetyl-N-{(185)-3-[4-(3-{4-{(methylsulfonyl)amino]benzyl}-1,2,4-oxadlazol-5-yl)-1-
piperidinyl]-1-phenylpropyl}-3-azetidinecarboxamide

N-{(15)-3-[4-(3-Benzyl-1,2,4-0xadiazol-5-yl)-1-piperidinyl]-1-phenylpropyljtetrahydro-
2H-pyran-4-carboxamide

1-Acetyl-N-{(1S5)-3-{4-(3-benzyl-1,2,4-oxadlazol-5-yl)-1-piperidinyl]-1-phenylpropyi}-3-
azetidinecarboxamide

1-(Acetylamino)-N-{(1S)-3-[4-(3-benzyl-1,2,4-oxadiazol-5-yl)-1-piperidinyl)-1-
phenylpropyl}cyclopentanecarboxamide

N-{(1S)-3-]4-(3-Benzyl-1,2 4-oxadiazol-5-yl)-1-piperidinyl]-1-phenylpropyl}-1-
methoxycyclobutanecarboxamide

3-{[5-(1~{{3S)-3-{(Cyclobutyicarbonyl)amino]-3-phenylpropyl}-4-plperidinyl)-1,2,4-
oxadiazol-3-ylimethyl}benzamide

Ethyl 4-(3-benzyl-1,2,4-oxadiazol-5-yl)-1{(3S)-3{(cyclobutylcarbonyl)amino]-3-
phenylpropyl}-4-piperidinacarboxylate

N-{(15)-344-(3-Benzyl-1,2 4-oxadiazol-5-yl)-4-cyano-1-piparidinyl]-1-
phenylpropyljcyclobutanecarboxamide

N-[(185)-3-(4-{3-{3-(Aminosulfonyi)benzyl}-1,2,4-oxadiazol-5-yl}-1-piperidinyl)-1-
phenylpropyijcyclobutanecarboxamide

1-{(35)-3-[(Cyclobutylcarbonyl)amino]-3-phenylpropyl}-4-{3-(4-fluorobenzyl)-1,2,4-
oxadiazol-5-yl]-N-methyl-4-piperidinecarboxamide

N-((1S)-3-{4-[3-(4-Fluorobenzyl)-1,2 4-oxadiazol-5-yl}- 1-piparidinyl}-1-
phenylpropyl)tetrahydro-2H-pyran-4-carboxamide

3,3,3-Trifluoro-N-((15)-3-{4-[3-(4-fluorobenzyl)-1,2,4-oxadiazol-5-yl}-1-piperidinyl}-1-
phenylpropyl)propanamide
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N-((18)-3-{4-]3-(4-Morpholinylmethyl)-1,2,4-oxadiazol-5-yl}-1-piperidinyl}-1-
phenylpropyl)cyclobutanecarboxamide
N-((18)-34{4-Cyano-4-{3-(4-fluorobenzyl)-1,2,4-oxadiazol-6-yl}-1-piperidiny}-1-
phenylpropyi)tetrahydro-2H-pyran-4-carboxamide
N-((18)-3-{4-Cyano-4-{3-(4-fluorabenzyl)-1,2,4-oxadiazol-5-yl]-1-piperidinyl}-1-
phenyipropyl)-2-cyclopropylacetamide
1-Acetyl-N-((1S)-3-{4-cyano-4-{3-(4-fluorobenzyl)-1,2,4-oxadlazol-5-yl}-1-piperidinyt}-
1-phenylpropyt)-3-azetidinecarboxamide
N-((18)-34{4-Cyano-4-{3-(4-fluorobenzyl)-1,2,4-oxadiazol-5-yl]-1-piperidinyl}-1-
phenylpropyl)-3,3,3-trifluoropropanamide
N-{(18)-3-{4~{3-[4-(Aminosulfonyl)benzyl}-1,2,4-oxadlazol-5-y}-1-piperidinyl)-1-
phenylpropyllcyclobutanecarboxamide
N-{(18)-3-{3-Benzyl-1,2,4-oxadiazol-5-yl)-1-azetidinyl]-1-phenyipropyljtetrahydro-3-
furancarboxamide
N-[(18)-3-(4-{3-{(4-Acetyl-1-piperazinyl)methyl]-1,2,4-oxadlazol-5-yi}-1-piperidinyl}-1-
phenyipropyljcyclobutanecarboxamide
N-{(18)-3-{3-Benzy!-1,2,4-0xadiazol-5-yl)-1-azetidinyl]-1-phenyipropyifetrahydro-3-
furancarboxamide
N-{(1S)-3-[4-{3-(4-Fluorobenzyl)-1,2,4-oxed!azol-6-yl]-4-(methoxymethyl)-1-
piperidinyl}-1-phenyipropyl}acetamide
N-{3-{4-(3-Mathyl-5-phenyl-4H-1,2 4-triazol-4-yl)-1-piperidinyl}-1-
phenylpropyljcyclobutanecarboxamide
N-{(18)-3-{4-(3-Benzyi-5-methyl-4H-1,2,4-triazol-4-yl)-1-piperidinyl}-1-
phenylpropyljcyclobutanecarhoxamide
N-4{(18)-3-{4-(5-Benzyl-4-methyl-4H-1,2,4-triazol-3-y!)-1-piperidinyi]-1-
phenylpropyl}cyclobutanecarboxamide
N-{(18)-3-{4-(3-Benzyl-1H-1,2 4-trlazol-1-yl)-1-piperidiny!l-1-phenylpropyl}-
cyclobutanecarboxamide
N-{(1S)-3-[4~(5-Benzyl-1-methyl-1H-1,2,4-trlazol-3-yl)-1-piperidinyl]-1-
phenylpropyl}cyclobutanecarboxamide
N-{3-[4-(5-Benzyl-1H-1,2,4-triazol-3-yl)-1-piperidinyl}-1-
phenylpropyljcyciobutanecarboxamide
N-{(18)-3-{4-(3-{4-{(methylsulfonyl)amino}benzyl}-1H-1,2,4-triazol-1-yi)-1-piperidinyl}-
1-phenylpropyl}tetrahydro-2H-pyran-4-carboxamide
2-Cyclopropyl-N-{(18)-3-{4-(3-{4-[(methylsutfonyl)amino]benzyl}-1H-1,2 4-triazol-1-y)-
1-piperidinyl]-1-phenylpropyl}acetamide
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1-Aminec-N-{(1S)-3-{4-(3-benzyl-5-methyl-1H-1,2 4-triazol-1-yl)-1-piperidinyl]-1-
phenylpropyl}cyclopentanecarboxamide
N-{(18)-3-[4-(3-Benzyl-1H-1,2,4-trlazol-1-yl)-1-piperidinyl]-1-phenylpropyi}tetrahydro-3-
furancarboxamide
15 N-{(1S)-3-{4-(3-Benzyl-1H-1,2 4-triazol-1-yl)-1-piperidinyl]-1-phenylpropyl}tetrahydro-
2H-pyran-4-carboxamide
1-Amina-N-{(1S5)-3-{4-(3-benzyl-1H-1,2 4-triazol-1-yl)-1-piperidinyi]-1-
phenylpropyl}cyclopentanecarboxamide
1-Acetyl-N-{(1S)-3-{4-(3-benzyl-1H-1,2,4-trazol-1-yl)-1-piperidinyl}-1-phenylpropyl}-3-
20 azefidinecarboxamide
N-{(18)-3-[4-(3-Benzyl-1H-1,2,4-tdazol-1-yl)-1-piperidinyl}-1-phenylpropy!}-1-propionyl-
3-azetidinecarboxamide
1-Acetyl-N-{(18)-3-[4~(3-benzyl-5-methyl-1H-1,2 4-trlazol-1-yi)-1-piperidinyl}-1-
phenylpropyl}-3-azetidinecarboxamide
25 N-{(1S)-3-{4~(3-(4-Flucrobanzyl)-1H-1,2 4-triazol-1-yi)-1-piperidinyl]-1-phenylpropyl}-1-
propionyl-3-azetidinecarboxamide
1-Acetyl-N-{(1S5)-3-{4-(3-(4-fluorobenzyl)-1H-1,2 4-triazol-1-yl)-1-piperidinyl}-1-
phenylpropyl}-3-azetidinecarboxamide
2-Methoxy-N-{(1 5)-3-[4-(3-(4-fluorobenzyl)-1H-1,2,4-trlazol-1-yl)-1-piperidinyl}-1-
30 phenylpropyljacetamide
3-Methoxy-N-{(18)-3-[4-(3-(4-fluorobenzyl)-1H-1,2 4-triazol-1-y)-1-piperidinyi]-1-
phenylpropyl}propanamide

and the pharmaceutically acceptable salts thereof.
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13. A pharmaceutical composition including a compound of the formula (I) or a
pharmaceutically acceptable salt thereof, as defined in any one of the preceding
claims, together with a pharmaceutically acceptable excipient, diluent or carrier.

14. A pharmaceutical composition, as claimed in claim 13, further comprising
an HIV protease inhibitor or an HIV reverse transcriptase inhibitor.

15. A pharmaceutical composition, as claimed in claim 14, wherein the HIV
protease inhibitor is indinavir, ritonavir, saquinavir, nelfinavir or amprenavir and
the HIV reverse transcriptase inhibitor Is nevirapine, delavirdine, efavirenz,
zidovudine, didanosine, zalcitabine, stavudine, lamivudine, abacavir or adefovir
dipivoxil.

16. A pharmaceutical composition, as claimed in claim 13, further comprising
a proliferation inhibitor, an immunomodulator, interferon, an interferon derivative,
a fusion inhibitor, an integrase inhibitor, an RNAaseH inhibitor an inhibitor of viral
transcription or an inhibitor of RNA replication.

17. A composition as claimed in claim 16 wherein the proliferation inhibitor is
hydroxyurea, the immunomodulator is sargramostim, the fusion inhibitor is
AMD3100, T-20, PRO-542, AD-349 or BB-10010 and the integrase inhibitor is
AR177.

18. A compound of the formula (I) or a pharmaceutically acceptable salt or
composition thereof, as defined in any one of claims 1 to 12 and 13 to 17,
respectively, for use as a medicament.

19. A compound of the formulla () or a pharmaceutically acceptable salt or
composition thereof, as defined in any one of claims 1 to 12 and 13, respectively,
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for use in the prevention or treatment of a disease or condition mediated by or
associated with modulation of CCR5 chemokine receptor activity.

20. A compound of the formula (I) or a pharmaceutically acceptable salt or
composition thereof, as defined in any one of claims 1 to 12 and 13 to 17,
respectively, for use in the prevention or treatment of infection by human
immunodeficiency virus (HIV), including prevention or treatment of acquired
immunodeficiency syndrome (AIDS) arising therefrom.

21. A compound of the formula (I) or a pharmaceutically acceptable salt or
composition thereof, as defined in any one of claims 1 to 12 and 13, respectively,
for use in the prevention or treatment of a respiratory disease.

22. The use of a compound of the formula (I) or a pharmaceutically
acceptable salt or composition thereof, as defined in any one of claims 1 to 12
and 13, respectively, for the manufacture of a medicament for the prevention or

treatment of a disease or condition mediated by or associated with modulation of
CCRS5 chemokine receptor activity.

23. The use of a compound of the formula (I) or a pharmaceutically
acceptable salt or composition thereof, as defined in any one of claims 1 to 12
and 13 to 17, respectively, for the manufacture of a medicament for the
prevention or treatment of infection by human immunodeficiency virus (HIV)

including prevention or treatment of acquired immunodeficiency syndrome
(AIDS) resulting therefrom.

24. The use of a compound of the formula (1) or a pharmaceutically
acceptable salt or composition thereof, as defined in any one of claims 1 to 12
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and 13, respectively, for the manufacture of a medicament for the prevention or
treatment of a respiratory disease.

25. A method of evaluating a putative HIV retrovirus for resistance to anti-HIV
therapeutic agents comprising isolating said putative mutant virus from an in vitro
culture thereof, an in vitro animal infection model thereof or from patient samples
where said patent is undergoing optimal or sub-optimal treatment comprising
administration of a compound as defined in claim 1, alone or together in any
combination thereof with one or more therapeutic agents for treating or
preventing HIV infection.

26. A mutant HIV virus or component part thereof, prepared in accordance
with the procedures of claim 25.

27. A mutant HIV virus of component thereof according to claim 25, wherein

said component is the complete envelope protein thereof, or infectious fragment
thereof.

28. A method of discovering the presence of and/or confirming the activity of a
chemokine modulator having activity against a mutant HIV virus, comprising
using as a probe for effecting said discovery and/or confirmation a mutant HIV
virus or component thereof according to claim 25.

29. A diagnostic agent for use in choosing a therapeutic regimen and/or
predicting the outcome for a patient being treated for infection by a mutant HIV

virus, wherein said diagnostic agent comprises a mutant HIV virus or component
thereof according to claim 25.



