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WD 2006/ 067589 PCT/ | B2005/ 003829 MACROLI DES FI ELD AND

BACKGROUND This invention relates to nmacrolide
w@oipoeTsés and their use, e.g., as antibact erikCT/EB005/003829

anti protozoal 5 agents in animals, including humans.

The invention al so rel at @ACROWBESOdS of preparing

conpounds, internedi ates useful in preparing

compounds, and pharnaceutlcal COﬁBOSItlonS cont ai ni ng

conmpounds. The pres her incl udes

”%B%/%nt@ﬁ rd |46 Init@roRdetbo@ poupiie Hdtheingsedé. g&mnba&tegal and antiprotozoal
agents ﬁh?fg"rafﬂ? ldp]cgudd ing @Jma% ﬁgé?n%lentfoﬁlfa?s tﬂe{%{&? tcg Qnrethoeg oPEnJaSénng compounds,
intermatiibies esefllen Esdpsringoconpagtds | @chmarmaqeytlcalr w@ml@ﬁ)contgymg compounds.

The p?é; &rHvér‘itﬁﬁ kP BeCRARRY %ﬁo&g onI‘éBﬁ?@SdnHﬂop@‘év&%ngﬁéjagé;teSQ ibActerial and/or
such treat nent.

protozepldpqutﬁp%m {9r 9ther indigtiops. I?hgo\ﬁﬁ d%@ﬁ”@g@ %erl%geross or gastric motility
reducdny, bl samisterndmepduria or @hipdstions rapbiecisin nhed/e sbadrpatment.
pr&‘?ﬁﬁ\foﬁ\%m gnc?clarltmgm#(cm &0 %Eﬁ; kR Sib&at diRd er@romycin-based macrolide

various mycin or clarjithr
compeings haedop Proped, S 1HUILRS modFAlopga! VrRlsyPasnesd grromyein or
clarithkémyRinD8.3, 398: USS, 331 B8F UBBA474788; BS @ 357,485 USUEH23,399; US 5,527,780; US

s 1 D Bt s KBl 4518 BB AR 1

6,24867129 US66891,685; 6V 30.4A%151; US 647287857 VS @§5%52§55U%22902/0052328 us
2002/b51860 20§ 05RBR861858 LB 2ORAPRHESAE Ad6/@987)06 82002/0156027; US

o L e s b H9030 e SRR LR8P o

WO 086D 0RY 95/3515MOERY/ T1165BE:; anvily. 99902 CA@B; 46, DS (093)g cAriditional relevant
pubhc%g %rg’%ﬂr%yherglﬁbé}ovq-l%hgs?&an@aﬁj ddeurhRed. cifeh @idtein 4R fully Meorporated by

tional relevant catj.ons are c
clereon AT 5 BUPUORES & A K 1 R FRITIEN. Ry B oy ¢ modving he
subjettupdsjtiohsn e rmantaitie dingy in vafoes erabinkiianei nThusr dafvatives can include, e.g.,

clugli eclgaghin AtdiPBss q
s 83T R I LRI et o
corresRgadicg ng@eﬁeﬁ\@qusn vari ous conbi nations. Thus,

detHevlsl ¥ RsifAfor indGl meldolides th respdsmdltf)ltbeaﬁricmasngitentel'gence of resistant

C2,. C3 C C9 .C - -

crseny s OB o e TR gpl eelfr e A g rerdone
azalide derivatives. There is a desire for new
macrolides in reSpOWMdeJBTHBN\EENSﬂIm ener gence of

r esl st ant Or
oq;%segtcl?\{e\r) %B% & rtﬁqu;g xge § %?Pe[rjydrs gggeh'ih%lr é)éeparatlon and useful
mterni‘ddldd&thaﬂ%cé'lhﬁaIlOWMbmhqfh@f ancradhas PHUgElng AR PrYPRINgg. nfections
there\tlvﬁ’n Cef E%Werﬁ@ﬂnﬁ’én‘tsd%ec&%%ﬂbgsar@%ﬁtwé%ndte'ﬁ@dtlf/e against organisms that are

paration and useful nt er medi at es, pharmaceuti ca
res'“é"éiﬁ‘b@%?rtaf‘mwst Keludipg Oth%{r‘m‘c 9%%0ds of treating and
Pr Bhwaiédentdnventiop.included e tangrogndstdh e @amerdl formuanany
enbodi nents, the conpounds are aciivyg and effective
agai nst organisns that are 30 rgsistant to other
antibiotics, including other magkolides. The present
i nvention includes the conpounzig{of the general
formula: 2-R2 /N Z A OlyAl/4'y eC wherein Cl11 and
Cl2 represent carbons a itions C11 and C 12 of
eryt hronyci n-based macr gl jde>@ng C by conventiona
macr ol i de nunbering, ard T oter vari abl es shown are
defined herein; their p aratio -1 WO 2006/ 067589
PCT/ 1 B2005/ 003829 and i pt er neédi atjes; conpositions; and
use thereof to treat, e\g., bactgrial infection. The
structure of Rng Cis t Ii fted. G oup 2-R2 is a
"headpi ece" attached to Ring A In sone aspects,
whergin £4 & aed C1R/Iepepesth carbens a&#ﬁfé&'P‘F% Al pyd edP st %WPB‘V‘E'% Based magrolide Ring

C by%&%%ﬁg $nafolideOumbeangl and tie othddlarlabldé sRovih are défin@d hdxkiRlheir preparation
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O"11lie/0 ORLI3 RS $ N(CH3)2 O- O4 5 wherein
diradical 1 can be absent (absent neaning that Ring A
w0 g00dioss82 | y attached to Ring by a single covedBm2005/003829

bond), >CH2, >C(CH3)H, or other al kyl or substituted

and u‘ﬁ’érrlﬁé’dlatéiF écfﬁ@lioﬁlﬁbns( &rhl&:se hereditotredt, é.gl;:ﬁr?eta:ﬁail Ingpctici. My etructure of Ring C is

t he same neani ng as

not Ilng roupt% Egﬁl Cgeadale%e gﬁ%h%ﬁéé%) m, -S(0)2(CH2)m
EB(DQN(e%pects ir@(p@sent@wpm@yl frore speqlﬁg(am'fletﬁqyo)the comjounds of Formula I:
C(ON(R6)-, wherein mis anlnteger from0O to 3. 10
Di r adi cal 3 represents car n\OL f\z’ne macrol i de
ring, directly borR 2\\\\a -4, and which can
be substitut ed, . |ra‘|can 3 can be >((O),
(>CH(OC(O) R14) t hy : idiell cating single bonds
to C2 and C 4, niafi %C- 3 is substituted by
_OC( O R14), >CH( O ©) N(R14) R15§, >CH( OC(O) OR14) ,
>CH( OC( O) CH( N( R14) RIBY,( ClRaBy " 2ag ,  O°°
>CH( OC( O CH( N( R14§5R15) R14)
>CH( OC( O) C( =NOR14) ( )-3Ar),
>CH( 00( O) O =NOR14) RT4) , /5CH( OO O) JERaRb) Ar),
>CH( OC( O) ( CRaRb) nN( RL4Y( CFRp) Ar) | or: >CH 0 O 15

O%ahggamvm Hl@élq Qinibs aBEknt @B@éﬂ?he&rﬁmg Fﬁr@; Dis d@béﬂ?@h&‘(ﬂhbd fb Ring B by a

can f er abl rov

singla gevglengpendy PQEP >%((,)Ig3 I-}“g{ othl or Xléqsptgtag @Eﬁdl di|c§, @ﬁ > symbol indicating
singldBoh@db Rins & ansMBj -Chiy-inas the Bdeelmbmu@afs >&hlg). C- 10 of the

Lk 98 h iR/ @t CABYB@HRZY,-, -(CRYR ), or -
C(o@@? ff(aﬁ))% B Ebc‘f@ “&) Ry,

)= NTErel KL By 'rﬁﬁgeﬁf As an addition to this
Or Gik4Bical 3déprraééhe@hrb5n canf hk mcnbﬁide?ﬁ(; =INEAY pondai teaCli2@adl C@, and which

can bP arbgptutaﬁi ( %@gé d%?i carl b%"&é) %ﬁ %@gj? tﬁ@gegﬁﬁbo\‘ |ﬁ&]£ﬁtlgg single bonds to

can
C-2 apsiCidnmeaging tiat 6r@ 1§ substitgted by Qc‘é@)fb (%WO@M@“M B3 SHOCI0)0R™,

>CH(bb@S)oMﬂRR‘S)W’ﬁ)@fRa 'JCI—@O@ Cﬁ(N(a“)‘Ffﬁmﬁ)Lamo@(O)cGl\mjﬁ )(CRR®),-Ar),

AR R e Sl SRRty o

Group R2 can be H or Ar. | R gdhe enmbodi nents, R2 or

2-R2 is a protecting grouﬁD e.g., H Bn, Bzh, CBZ

benzyl oxynet hyl, or BOC, o a \\\ot her swtable gr oup.

G oup R3 can be (C1-C6)al - C6) al kenyl, or

(C2-C6) al kynyl, any of whi c n Ye substitut ed,

e.g., by Ar. 30 Group R4 can b‘éq‘H or F, preferably
Wher&hﬁhahhﬁeg@fmetbﬁ hat when diradical 3 is not >C(O),

R4 @ﬁgéﬁnﬁ%{aﬁ %8218@@2 eo %?ral?ﬂ/ trk @%Opg%/sgﬁ% l%\ﬁ’men aré?tbgﬁg is not >C(0O),

diradcai&ISbveD substituted, e.g. by 1to3of the Goup S
S UBRddichIUe Whigh usﬁﬁﬁbed% Cﬁmﬁthi 16 8MNth® Ghabraldie piag dedtdnybedubstituted, can be

>C Osre?@%%) 3\’ hﬁ(omm%%gﬁy k(g(Pf\ém)ﬁrg or > é'ﬁ(‘é@ﬁr %g, an agdmon to this group,

dwad&albs:hm alsn ck;C(eNg). by 1 to 3 of the Group S

?&%fgléﬁf&[z% andﬂﬁ?ﬁ ﬁéﬁ&?g?%edﬁtlnté(gem 81ds; Sidddibal 7 can be -(C(R%)(R%)),-
whetg v ﬁemnsarefﬁ?@h?j@rﬁ pigferad b F%‘g)"“ ab‘ne S 8U15V*P26 andZisfrom1to3.
di Gadp Bats bean,dOH, mappeaTiCedddllyl, preféradhowit tREpRVIsEtaalwhen 1 is absent, R’
together with the carbon to which they are attached,
can forma 3 to 8 nmenbered preferablg]étcarboc clic

ri @pup Br edncedth PRAmin somergabodimgits 4 of IS RProteTtiag g Lm e4.. H, Bn, Bzh,
CthHéh@Io%etﬁmr BOC! SranféhatBGiaBé gfsupuUps are ot her than H,

E?:%@J? and yg?ﬁy{f'?alkyé ((%%i? n ent(lz%é alk%ﬁya'%gf%fﬁ%lca” be substituted,

e.g.hAch, except H, can be substltut ed e.g., by 1to 3
of Gldig RQ&% @oﬁﬂ El%?éréb‘ﬁ\ﬁth%e R 6\@0@?‘5@@‘1% dlraﬂigal 3is not >C(O), R*is H.
espema - C1- C6) al kyl or
S(02)(C1 CG)aI kyI RO is H or (C1-C6)al kyl which,
except H, can be substi t ut ed, e.g., by 1 to 3 of the
G oup S substituents. Goup REcan be H or
(Cl C6) al kyl , vvhi ch can be substituted, e.g., by 1 to

o " ~

N(CHg),

is H.
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substituents. 15 Each R11 and R12 is independently (a)

H (Cl-Cl12)al kyl, (C2-C12)al kenyl, (C2-C12)al kynyl,
waryeob758mhi ch, except H, can have one carbon PEPIB0EH03829

by, e.g., -NH, -N(CH3)-, -N(4-10 nenbered

hGF&JbQQf’ﬁhdl R%,can mBlédén&éi\tIVfBér‘((e,F@s)iqulawhdcym‘l hecyupstit@ed, e.g., by 1 to 3 of

or -S(0O 2-, wherein the foregoi ng R11 and
theGr?&fZGSl{bgglé‘%"ﬁer with the atomto which they ar
aEaec REcgndc Bh chorhe adgpendendy tbniSefellkyh r(&z Ce}a"‘(e@)' ¢. 4§ membered

he’tero%r@D glpgrgm%g% @Fv@%ﬁcexb@pt H, &mlde sﬁfBéfb@Heéig CBy DGy tieGroup-Bsubstituents;

and ingdppepesntly yﬁye@#e%@a(;‘) é@)agyl a(ng)(g ge g@fﬂy %\/Qq XQ éa‘fbons independently
replacédIbg teld, WGreup D diradizalg. andlindeperBientfy: upfo o R /Iﬁi-palr together with the carbon to

| which 2%% a%%ﬁ%c{é&?(ycaﬂ (ﬂﬁ)‘n aC§)t@|8lﬂ‘9éWbe('<Q1(' @@'ﬁilﬁé&?b’ocych@)xmwg preferably with the

substifuted %
provisg that regnep H@WI‘(‘@P“@SPHPR {[ andd &%Pﬁgs B 8?%3“#&6 can be
' @d&pﬁﬁmq d4n e indEReRMErEE HOBC a0 sJalkil) -ODI(CHCHalry!, BRO:)(Ci-Co)alkyl, any of
which Se%? SpE:lIIt eliek P%@d’b‘é o] 0P¥1 ‘ISlto( ® Qfe[ﬁ‘é’ér)o&&é s%ﬁ ulébftg) Breferab I_yaland especially

rot cting rou S.
when a‘iﬁds F@@)(ﬁ‘aﬂe}ﬁﬂﬂw cprd@w(@eﬁe)a@ FoR el 16y>a'rwwh'°hwﬁ¥088t H, can be

substifd e&)’égcﬂﬂ 898 oﬂﬁ@@rdublgéﬁﬁstltu%n@ by 1 25 to 3 of the

Oﬂg’ng‘ SUbﬁﬁe]-ﬁ '@,SCG mldwllglrc]: Qﬁggggé |t¥|te\3hgr e'b? 11tot19012the Group S

substlfﬁe@fsradl cal s; and i ndependent |y wherein each R14/ R15
p%aEh ﬁagmd P“Q@h&%&nd@hﬁﬁaiﬁﬁcﬁégﬁw QC.-Bhjjafdany,ieyCayrynyl, any of

whlchtﬂycwgcan r@(?%ﬁrrr{e%frb%remaﬁ%y g rg:,:" i—& %?‘iljpg S\HE 151 ngeggd heterocyclic), -

N(4- 1@ﬂléhﬁere@barh@i§/ﬁlbp€£yp i, €3(0)-eort- B@)o-, whereintiheciaregeing BE and R', together with

the at%m ES\%/IJ) (%h%%ijare %?%he& upa)ﬁ ermtePS t% S%erﬁﬂ%f‘aed g% 9-10 membered heterocyclic,

9-10 mNEBreUBaBIoRYA, 4(640%%?9@6@0223&&%6% e %r?s Y] yheyein any of @)

or (b) AxcdpfH 1din bER IR bE a(d1a-to 8 bf: AETIED ¢ LCi)ahoxy, aaycmlkoxy (Cs-Ca)alkoxy,

t t b 1
ox0, ( {9’2&%&]@? ﬁ%ﬁbs@ﬁﬁed‘é&sc%mg%ﬂ[ F?tﬁwézgé cgsaﬁagﬂ e.g., by
( Cro@s) Bi® mﬂﬁ qache @99%”RQ§W¥/H( €1Q) )C&@M)(yyhlcrb% be substltuted -C(O)Ar,
s;(ph@félx e%l iyl -siBataa ggp;aua&imetr plodiing Ghoug) al kyl , or

gr'%ﬁff %ge ai'gﬁ R (ﬁ'de'éy)" or ‘(@bﬁ%@w %fcﬁ%g(ylcgaaﬁ@b]ﬁbgtltuted e.g. by 1
to 3 f e Grpup "HUbst'*lN(lt@F@)i 'ndepﬂd‘#ntﬂloﬂ’h?@mbbtoegc%%ﬁfﬁ(pf theralkyl can be replaced,

#h RY/R'5 p&it 03rR tdgefhachith the atom to
e.g., IEEE%BWR% agg%]ls an@lmﬁepeeﬁfderglé/ﬁ%h@)e'lnl_'e or s &3 )( a? ky<|)ge ith the atom
ity EHe SRS, B 2500 SUBCPTEUIE, e g\ by 3 to 3 of

t heroGp RUzadbs OB} iOXOHGS alla/h,cbrv\ﬁ@b(éﬂﬂ mentbereg cadppes hgterocyclic), either
of whgg catlr!}?e s%k%n”{dteoc g@ Qf {o fg%%jrou;ﬁs ijstlttke\ﬁtser oup T

alr to
c apieum Rt ocawdqed-h (@h@a}a“@(b g Capg g[l;(wé@ 1 8Fe\$: cgq? o1 heieéocycllc) or (4-10
membERER&IRA of lhéﬁ@‘ocyél& Eﬁ;ﬁbf vRichgyraupp, exaEpt lb,ecan rbﬂ@plaﬂutﬂltﬁdt $.9., by 110 3 of the

Grou;b P@H%?“?‘SW(W Y %Cﬁ r(%\/@é&'l(o 23/(01 é#kogrq’ @&l d‘a%%xyg @ko, Q@!’»Cg,)alkyl halo-

dira
substitged qceﬁp)glkvloor?& G}bﬁlkprWe OCpelkylk: gi}9 1carPop éf WRIFEGrOYPs 8‘?{‘ be eplaced, 2.,
by Grogh Y@r2R8E/( G559, REZH) BINR6 ARHB&Ed Ehlsd oRabternd/cig, -O-, -S-, -S(O)-, or -
2\%rroup is H except that up to one Rd group toget her
th one Re group can forma bridging single

c aEmbIR aad Bboamntmﬂependbmtlyd-ganr(@ -C4EikyCohigh RYY! cen Peygpstityted, e.g., by 1to
3 of ﬁ&%p@@&u@}nﬂ& ﬁahéwpér&){ql th & cafEREdof e SR cBEbe replaced e.g., by Group T

nden ere clic,

t
diradigeipiiRndeagcle ﬁ/éoeeﬁf:top%fher(w R S ragéﬁbf?ef’ gartform a3 10 10

memBéred fihg. 4- 6 menbered carbocyclic, wherein (c) or (d)

SRR RD SPEh 0 cBtnabuy 3 BTG IELPALEIHBNEL | @ halkon, or ON.
prefeabtvsmth ttnm@namtmaﬁ wnert@fslr@cetéals §°r§ 6&5‘5? W%ﬁ@ﬂ% B gwp %%Hae other than H.

R2, however, are not limted to the ring sizes noted

above and can include, e.g., larger ring systens and

can be substituted by or fused to additional ring

systems. The Group S substitughts include: nitro,

hal o, hydroxy CFS OCF3 OCHF2, CHF2 CN CHO, (Ct-

~A ~\ L T Y 1
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The G oup T diradicals include: -0-, -S-, -S(O-,

-S(0)2-, -N((C1-¢CB)al kyl)-, -NH, -C(0)- OCC(O-, - 20
W@E@)067589 N( &) -, and -OC(0)0-. Each Formul a | Rer/1B2005003829

definition includes any subset of that definition, and

t rRclrt A &S Peuped H, éﬁ@érﬂ”‘tﬂa@ué toloi6 RSP wgythsmmldnanﬁ gfdup can form a

bl e defini
oridor S AT Fer TGP PED (e uRlda sebehign FRDo &isBoyole
pEapadi ¢y be diprandersly ¢) Ot I9enembared metemeycliaile) 9-10 membered carbocyclic, (c)

4-6 mérﬁlge%d"ﬁ‘tgér@éy@& orgé) 4-8 nﬁ%@fed %&9&%&% Rherdih @c) 'oF‘W Bdn ¥ substituted by 4-6

ere are provi ar rmceutl ONPOSi
momBiSHAISHHOTRI 0L AR GPERENS AR S SP1 P Bl win 1103
Groupa® pebstitaertd. Adead IH%VlmmbvanaremhtdlnﬁiethoGhep riggy$izks choted tahaugsand can include,
e.g., Ia(?%er'ﬁﬂgg% eﬂx@ aﬁ&’pdn%%tsﬁbétlgjtéa%?@r fb&%rtggédltlo%l‘% Ry SRIERRU nds

I ons acco he Invention, 1nclu

£ Ghe Greli Srabeiiemts agdsr NP fbi‘l‘?d%(ﬁ’foxy friot 886w OCHF:, HE"&, cro, (o
Cro)altdrf @:Sbtld)r&ﬂ';ssubatﬂlﬂed%)egﬁ)’lw&@ alkdky- @Eﬁéhlkﬁ@ OESORKEXYI(CPCHFKy, oxo, (Ci-

C1o)a|lﬁll_1|§)0: &/%\gﬂ@/l ﬁé&a enﬂWI 15%%}/% dlo%gr%g«%rgn{ 'ﬁgtgrocychc or carbocylic,
including &1 janth ,5-6 mﬁmbd'iedg hyﬂ@@ﬁ@p%ﬁtltupﬂ dﬁaﬁa)?ikﬂnsc O¥hd -C(O)4-10 membered

heterc® | @;(5% @ﬂ‘-mt %nib@l‘é@ nl:alr@cﬂ:yché’)5 @(U)R@-HO dgeMBerd IRWEEGSlc), -C(0).(4-10
e nve

meEfeh SR R et PRSP B UL T MGaeTed hepeyciy “COIOR", -
OC(OR & FCEO)NR'&RI”, occQa)NBHFﬁit SRR PYNRERY aartle 8(QeR T wbereip p is 0 to 2, and
in cas% rvdrr?@%' t'h@(‘dr&}ab) slg %ﬁtu@:‘a(tcédbgtlt@é‘g Dok Bloﬂﬂtlﬁ)zarbdw ik dup S Ban also be =N-

ece 0
NR“F%(Dm';N ﬁ’st%é‘?%”befeﬁeh‘i’t?ﬂ?@/ﬁw ol ‘hgl dﬁ%%beir?fje Cgr(%"ﬁ‘ﬁﬁégj nas R‘B‘P(O)R N-
NHC(EWRTHR -NR"'I30,REesrmdER"; iHeesir any ehthie diteraegdlic dedscariveyclic groups can be
substlﬂ'ga% &3 %‘,nf;)jaugll %'@ﬁgﬂ(g@,p&glﬁémo (enbodl mant s)

nclu nt's enconP
FJmmsarwpl dlreﬁ@alwplﬁge @ pRir BIQuSP)r i (Cf%q)ql"&w Y+ 1G(O)- -OC(O)- -
C(0) c;aamg;asdaﬁc@@ay(b the invention, diradical 1 can be

SRS oL ¥ LT Erof BT LELS 1 S AR IR cormon o
FormuROTindIugiee 8%/ ©OBB2BN obyarialle d%ﬂn't'@ ¢apets-n some aspects be

(I%ﬁ@) GERELS B (tlf%slﬁﬁ‘&h@{ ltiere G Fr&Vided mEHEAIsTor preparing compounds of the

)(CH2)m or -S(O2(CH2)m, wherein m
inventjog, %?dt“?(ﬁer d'a%? diradical 2 can be nore specifically

>@f Cther 28§eQ)s20f therinve@idhRlere hna movidedepiaotiaasetials comp@sitions containing

Comp&ﬂesmhé_'n\%rntm( Cl1- C5) al kyl which, except H, can be
substituted

s Idlé gtfllfoitl‘@é@qpycts qghq:la\ﬁn%qg ‘qe@rar%g\mﬁegtmqﬂ%@% gfqé}ééing%{xbjgc}?sr iﬁ need thereof
with cofpound} ahd gbmpdsifionzadiccbrding ao the ihventionSinntedilyy for irBitmertiaof &bcterial and/or
i cts be >C(O). In other enbodi nents,
pmtozg?'rq'ﬁgclt'é%’ grgcﬁ%%\%ﬁt@bg cladi nosyl. In other enbodinents,

diradical 3 can be >CHOC(O) R14, >CHOC(O) NR14R15,
>CHOC( O) OR15, Mmmémmﬂmmnw )

%ll&@%%ﬁﬁr@o@%%%& Q&Qﬂ%@_‘ "Nesergon including

generdlrepREGorisnarsierempled dednveatisbh R14 and R15 can
i ndependently be H or (Cl-C6)al kyl of which 1 to 3

% Iene units can be replaced by -0-, -S-, -S(O)-
ﬁ;ﬂﬁsed \%ﬁ?\% tp%%re%%ngﬁ/?ngo%clucﬁas tep(faro a){,%i’lnscbagﬁlgacrohdes contalnlng aC-
11/C-t2 ¢yslicheeh orcarbafmetertRing B) 8ttasherhidirastly o1 lm@ectla(h@ asqyrlig agurg (Ring A), which

in turﬁ%ﬁp%’eegrtacﬁ&igto &ﬁ@asokﬁfecé l{?ﬁ{ub tzbﬁzﬁd In @ofle asbé’ctsArtheO lhvéiiord. includes the
u substi uen

compwﬁmdg @ﬁgo%ﬁettg rrg%%ct{n?lu&vgpqog} ||3c@debqfe H ggnus%s %régﬁdlf;%osed species
(embmmtg,sm@mm referrdd éhbonimen( endoRbESsed by Fepeidd F, inclatling jn particular the
follow g( In sone enbodi ments, R19 can be H or

TlOB)aIkyI whi ch can belnterrutedb 1to Iy%e

atlpeemasapests of irpisyantion sladise! 1 54pbere @rdmetaY'%ﬂ? o some preferred
emboflRleRtE @RMdidart is BbdchicklG absefit. can i n sone aspects be

-(CH2),(- and diradical 7 can be -(CH2)v , wherein x

and y are 20 independently iftegers fromO to 4, and

wherein the sumof x+y is from2 to 4; or nore

1l
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can be integers fromO to 3 (or 1 to 2) for a sumof 2

to 3; or nore specifically, diradicals 6 and 7 can
whaok/0b%89 met hyl ene. I n sonme aspects, Rl can bRCH[B2®4/003829

or nethyl; or Rl can be specifically H In sone

asmearca 2 &38 .ﬁ%ﬁmbesﬁéaﬂs @Gle(hR)W))m(@é?peaau;aimmﬁo) -C@)0-, -C(O)N(R®-,

C(O)(g_; , b% %(BM%;T W@% %m o peC| ). 8 ﬂg@%%zc%n BY Eré}é ép‘é&ﬁ&uy >C(0), >S(O),

or >Cbl(%DJblstspmeteedodmerﬁ§4|R cambesume(cé dyyswhighgexsapt Hp&an be substituted, e.g.,
by OH! Brsdw@-d)at)éﬂoﬁ? By speéxﬂ%alf’}oﬁﬁ%aﬁ"b’@@ﬁér”ﬁ%&ﬂut&ﬂ&@@d]kﬁlﬁ particular, H or

when present) can both be H In sone aspects, Ar or
ring(s) are as above and can be substituted, e.g.
byDitadical 3xanin somietaspgctsBre, >C(C(Z)L ln &heﬂgmj:odmynts diradical 3can be cladinosyl. In

other(%in'b@ Bk Y| gira &R 30‘9:‘3 Substlt R Qb'Ho3 R“R'™ >CHOC(O)OR'™,
>CHQQ§@)% 1LII 1@ 14 y

meth

5{ Ro}@/? @Mgg;]; >CHOC%I?C(—NOR”)((CR€‘R )eAr),
>CHC§@®)@3&I©RW>C|@3€@WH¥%_E) @XO0, (Cl C6) al kanoyl ,

(C2-Co6) al kenyl, (C2 C6)al kynydy, hydroxy-substituted

(Cl-C6)al kyl, -C(OR11l, -@OR11, -C(OOCR',

-C(O NR11R12, - OC(O NR11 = sNHC(O R11, -NR11R12,

-NR11S02R12, -S02NR11R12, & O NRL1, wherein nis

0Oto 2. In sonme enbodi nent ea&h R11 and R12 can

i ndependently be H, (Cl- C&jal .(C3-C6) al kenyl, or

(C3- C6)al kynyl exc

su'lﬂs"tof‘rieu?stgﬁé/ aﬁ*ﬁ?o?” agdB%‘?pe?%Ehﬁ E'é I_For (pece)alkyl of which 1 to 3
methylerdapisnche e rqpméd meoe,ct;e@(@r o8-, -CrO)-, @HNH “and each R/A'® pair, together

with t‘né:%t @i anI‘PTﬁXy ?llfeggafhgﬁ%) bk QXY fo‘n@la ﬁ%%wéd/rmgom said 3-8 membered ring

al o-su stltute

can b@@‘_{bS@S' 4 %o&)’féeflbyds‘t)’él"kt {) Group S §B‘?§é’t“8’|‘%od| ment s
C aDirddtal 4%ail th soRilaepeet beapeifioalycOl c, (b) 9-10 rrenber ed

Caépa%%\éngk | Gin n( %2>me %s@ecfgeﬂg) nggg &e;%LZéﬁwi o? sch,rlflcélgl >C(0). In some

ered carbo
embasiimesisi Bt @ l{e),H4Qrgc1 ﬁéﬁﬁém@@h 1ran degdpierynted tayr 1 40 @ oxygen atoms and/or

substﬁ@@&)@hﬁﬁbrﬁaﬁm&mo‘:orrﬁﬁmcylbe R2 ring(s) described

OB SEF ol 5 0570 P R ARHONERED v y
indeplegadantikiptegerd §em toue édar(d@me@gl)tae Ry of )(4@1& f@y) §F%|or mere, spegcifically x and y

can tetifitgels frof 0 to%r(or 1 thQFfopé(ébm &fGko &:0r alokedspicifically; Eirirbik @%yid 7 can both be
ox0, (Cl-C3)al kanoy (C2- C6) al kenyl , (C2-C6)al kynyl,

methy ?ne( Cl-C3) al koxy (optionally substituted by CN). In
ad bhi sbine aspetta et 'ean beiHbeH,ousthylt ortR’ ¢an bysperifielly, H.CF3,

omgg's'Egcts & ShiBé-(c,- é‘?’all@?f(d)ﬁ@é?all@ﬁg e @-@@ﬁﬁ%yl any of which can be

herel e foregoin i nc yl s and
subst{pd e Py Ag or 'ﬁﬂ'ﬁﬁ@e"g%ﬂ@r% agbg H”S%%teéjr%%ry[ ments, R2
carm same aegectS- A ambahesubdituteeitetiyb dy soreemigdin(ebls, B™ @nd R' (when present)
can b&ﬁ‘ ed het erocyclic or 5-6 nenbered car bocycl ic,
erei'n (b) is substituted by 5-6 menbe L
hetnesomeyerdcts, &k Oy rss(s)ermwé&n%a%w?fﬁt%ed §ide P&l fo 2 of: nitro, Br,
c, FRZyd?oW (beCyalRs tar, UOEE,, DEZHFE OHiF,, ON, tGHC?, (oa‘ Ce)eoR{R(optionally substituted by

CN), \éfdrgxh(wggs Ul e%% Ik@) E;}' 5%%—@ & %@Qn CP& Coalkenyl, (Co-
oy ]

Colalkyygll; 0Rydroxy-S1bstisted] KExGaaliybptCENE 0&9@2& bt o @épry -C(ONR"'R™,
OC(CS;N)R" Cly b?r'lkaNM“ﬁClNﬁBS@LFK@XSOZ R, and S(O),,R11 whereinnis 0to 2. In
no

=R A W o T e

Co)alkyeiyie amcyfomhucms exuept Hetaprooaaupstituted by soener meﬁbobﬁtlwemts .9 mdependently
selecEé% f&)ﬁ’\nClble Gh.3¢ bé%élﬁdﬁ& 6(6 OfaB5 %tbSé el ex Q1 X, Eﬁ&bﬁ‘a&gubsntuted (Ci-

a rogen atons, or
Cs)a'QSdPO P’é’dCIrTQE)é'I‘ cycll In some enbodi ments, R2

Carh %&e@nﬁo@mﬁrﬁﬂb’éh@rﬁi aag yd> membied astedtyglic, whDah mesbered carbocyclic, (c)
stit u
bb@&etdl *&‘? ocy(g X,tc?a%‘ é 48 margr veJn gaﬁbqo%kéﬂf: e\@{er%e{%f&%‘)r ééjn be substituted by 4-6
mempa’ed mmwohmm@ﬁ neem@eredmarb%c aandbdnes & ¢igEd dﬁ%md above can be
any of the heterocyclic radicals listed in the
non-linmiting general definiti®ns section set forth in
thls speC|f|cat|on the clalns the exanples _or

o o o s o g, o o .
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t hi adi azol yl, 5-phenyl oxazol yl,
2- phenyl - 1, 3, 4- oxadi azol yl ,

Wo2aeesBe 1, 2, 4- oxadi azol yl, 3-phenyl -1, 2, 4- PCT/IB2005/003829
oxadi azolyl, 1 -phenyl-1 H-pyrazolyl

subsnf’cnéaha@yby 4hb b, o2, o Rt ﬁgaedxy%ubsﬁtutepmemg)akm (Ci-Ca)alkyl, CN, CHO, F, Cl, Br,/

hydroiqi, %%%d]alkfxyg/@‘)z ?y%lkaxyh d; )fﬁ(ﬁpoa??%z 63?alkin)g/|( I@)alléynpql ?r (C4-Cg)alkoxy
(optiodalig setistityigd bb &M om;_adgu% tﬁ'ﬁ@[‘@]‘ A ﬁ@?ﬂwm by nitro, g?é OCF;, OCHFQ or CHF..
As deﬁrﬁa@%ﬁt{l Gﬂ;&u@se@] h@?ém( me%reg%lnbhlhﬁﬁﬁﬂbdeﬁﬁ%@sﬁd |h51@ﬂﬁryls among others.

phenoxyphe

be'ﬂ ZOFRi %{Hkl’%jﬂﬁnﬁ F% ?.)r(lgg%gé é 8lo$er§bé{ed) Hf} oXychc or (b?’ 5-6 membered
heteraydjié bk 56 efhbbred aarbboydicywhepaim (bilisrsybstitusd b SRANgPRaIgshetasagyclic or by 5-
6 merpﬁ%é&@ﬁ)tob# i, GhleRfh R%bﬁﬁé‘%@ﬁutg@BF 'e%; Y- oﬁ‘S@Fﬂi"’ @wdroxy-substituted (C;-

Ca)allm,.@ (I‘ggalf:(tyy;%rl]\b%grg [~ (.9(/9 Fa, rQOQV QC% a&l CF3 ydroxy, (C;-Cg)alkoxy

(optioh4l) -sGoirtdaanogh), (CE2a4lkdkeGedydikoxy, ©Re,(B)-Gh)liiampll, (@rCo)alkenyl, or (Co-
Ce)ali&@é d(%) %lmléoxl?éferr% G%rbgé]%@é Z@¥9%rlegf1ngc ﬂgt % ﬁ:ﬁ’c33§rebﬁeteroaryls In some

embogiges (X577 89 a(sgb%ww ensupsiiachy 10 AT eéef?%i)/'l"}?'“dmg 110 3 nitrogen
atomé GP&H&P@H@Trr%@thhédmetﬁa@b@me her ei n. Any orientation

ng ﬁ%? em ?qjsagi&tg%ct?eig gﬁﬁn%@g ag)ﬁ or @terggr}ﬂ%lcﬁn |§ ghbsututed by a 5-6

U se even
membqrmbdrsﬂ pdmltéryarviﬁmeqﬂmredth ah iesvening hElateigMms dn $ratediariculpigmbodiments, R®

can b@)éélgzﬁéoefron;ar% of ﬂ%ﬂ@emé{/dlléi Pa@hébls liStedin Fﬂ{eﬂfoﬁihmﬁﬁg gérEHD definitions section set

I n sone enbodj nen

forth ip hizswpeificgtien. hR §lams 1A estb‘g egﬁ@éet"? PmeeSBGC‘fPSW”ex anpl e
at Intsbree @nipmithdnits) R® ¢anibe poertyb pyridayipeephihalenyl, gfinelinylsis¢ayisplinyl, 4H-

quino é?rﬁl‘ Hﬁn%ﬁ-\'{ypbun‘#&)a ngﬂps \aﬁkéh?hyn@nil '1r65r§apﬁt\’|ff?ﬂfnﬂu§7—‘1éahtﬂy‘ﬁdl®l 1,8-

ei.n diradica

naphtjgmq@yl anr]ogrwl ®hthalagigyl, que[ﬁéjb]pyr@(ne) [d[’ldO[S Byfﬁﬁ"r‘-% yndo[z% -d]pyrimidine,
pyrido[£:8-Sb{ride2nepyridar3, 2y neHhamjdawndiyriedolyl, rmﬂamly{)ﬂ-l(melzgotnazolyl 1H-

pyrroﬁfg ﬁggya?m%?ﬁ I-L@(roﬁg%%yngg\fl g Jﬁ/ﬁ'lalfﬁéa c?pg/?cﬂzyl qu@%IG{Q l3-byridinyl, 1H-

imidaggié p-8lpwidiny, gHﬂnldamz@g@qyndlgylvw Q@@@qu;ely[gég)]pyndmyl "1H-[1,2,3]triazolo[4,5-
c]pyn@ﬁ%@g%%&@ﬁ%%ﬁ&ﬂyl fihigapof2, tt6thibizolgl] 3HRiEhida2d[4,5-bj-8yridinyl, imidazo[1,5-

a]pyrwﬁ zq[hgh E)Mrlld rHTL gxgrﬁgﬁ')ﬁafa]ip)?ntdﬁ?l ;E/rr? o[1?a?;&h&n&lo w‘ho @‘%]pynmldmyl
pyrrolo[1, 2Apyrigdzinye pyrreldRiLS- a]pﬂmidlmzmﬁ@zomﬁd@m@mmt imjjcigol 1 ,2-alpyrimidinyl,

benz&[%ta@@}l%éﬁ%[c][ﬂz(am&@iﬂykﬁ%ﬁdh%gxa{z@% bdrBo[al kajdinolyl, BHzoldloxazolyl,

benz@pllsotﬁlaz@l{ 5 k@iﬁ\é@}%\fl %&hﬁny‘? 51 %o[gggyﬁgny&hlazoly?4 ?)Fenyl 1,2,3-
thiadiafaly, Gdhahhaozolyl, @aheny- G3.4©33didzRlyl, 5-phetlybl4rbxadiagelylcdiphenyi-1,2,4-

oxad%l,@n%*%ﬂé—;py%%ﬁl@, gf\) @Hh%ﬁ'léﬁiy‘f q:%}\&lykyfli 1 zajtl?kaﬂo@l i'-|(1H1 2,4~

can
vinzo T Yhp AfobPHEERE YA Bt SUSE PR SRR RS
benzﬂﬁm&@dleﬁﬂﬂ Pdenyb(EhEduBsrRE yrehbxyphebsic i+ (2Aixodszolidin-3-yl)phenyl, 2,1,3-

benzcrz}e%ggzo g df E%,o |dé %}' 12 ?4H1p% Egcﬁ ﬁ%ﬂ%ﬂ@ﬁw?egﬁﬁcﬁz' ?oupg EQn b% silxt%tltuted as

car et er oC

discugsed(heieing Fer ﬁ@mﬁ@r %@st@aprbemb@lbiyd to dAFePaRlINE N HPd?' F, CFs, nitro,
hydréx@bx8) QCﬁ@J?éiRdnbylt(@gCQMkeﬁyIG OyERaR{eT ohEl-eHaRyg) Othediietatediclics can also

be usrrgﬁ.gge% ﬁgt’ @%537?193/4% colg Zﬁzgl Y)?Sé&i/& PZ@Z éérgtfpeﬂofhgr%m) Whlch are fully
lncormatéwmedfetﬁncqmrelo én;yg:memtgt)on(\flgm rlb@atgmlgg@thqjtoéiga@g,al 3o 8 with respect

to di %%?J tfe é‘te\/é/r? f ¥t s Ogé):lfl&f&:H@htfoH&j abBle ortherwise H@Véih’ G6Yexample, 1,8-

naph yq#]nggyre{%@p |9E9HBI"Yh§Ph §1ﬁ9§le| glgpe% |Sé%\cl:heg'1%e£ posmon and which
may b&3ubSiR)ted, kapxyaniil at@@)3ddkitiary (ortho to the position of attachment to the macrolide).

(gh@ far tll:s% gﬁn ’@glg?@%dfﬂg of Pﬁﬂwﬁ(l erel%}é}tsﬁq@ébsent or >CHpy; diradical

2is WRGQ};Q)@ Ry G (O} (Ctl)@(.-oyrRS O);(Cl@r@)vmeln m is O to 2; diradical 3 is
>C(0)LlirediddRd BLD; dirddical@ iNRC RS 3r »C(=NDIRT Phikdidical- 8\ (B 3,-, wherein x is an integer
“NR11S02R12, - SO2NR'R12, or - S(OpR', wherein pis O
to 2. Alternatively, R13 can be - CXC»(C& C6 alkyl) in
t he above. |ndependently, 15 dradical 3 can
alternatively be >CHOC( O R14 >CHOC(O) NR14R15

o 1NN S\ NN A N I~ ~\ ~I 1/ P —
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30 diradical 1 is absent; R2 is (a) 9-10 nenbered
heterocyclic or carbocyclic or (b) 4-6 nenbered

whedoeioarsyel i ¢ or carbocyclic, wherein (b) canP@BIB2005/003829
substituted by 4-6 nmenbered heterocyclic or

from 0GGML; RFENIEH T &:-(ORD),-CaibrdiRy issliiddet ortirel day 4;lant vh@redfitte sum of x-+y is from

oy e gl S L LT S ol bbb,

Co)alkjmylampaf WhieTEx@BY Hl ko kg subsifiuted il 1oy okt PHulGaEBIOgNE;-Caalkoxy-
(Cs- iﬁ%x@)}@ké Q?%)éﬂk{/l%o %)stﬁutlé@?@ Cg)QPR jor Q@lcgﬁﬂaoﬁi' {apkyl; R'is H; R is

Hor (G S PSSO S ST B a6 fralfuea by 10
membtrae E&bé-,or R2erosyci; sach gt istindepehdently () Stlidsnambgteddhe@rotlic, (b) 9-10

memb%%g@grﬁgcgcl{gs(%ﬁl é’fﬂ[e%l)er f@tﬂ' clﬂ:%or](d ) A @mSmbarbd &Qﬁﬁycﬁé Qf&rein (c) or (d)

e sub genus |1 ncor

can bg gybstityted BYAA-§ BagbYed Qﬁtqroqypr(ogf -6 n(eg)bered 3?{80‘(3’8)0 arﬁ Fr)egpﬂtge foregoing
Ar inyRERE US., 6iRgle Mg, fusd s, ok ndrusad bioyaliy systeme) caaby suiktituted by 1 to 2

RS DBl TR o 2o 5 Dot el -
Co)alkXyTpntiB20p SuBHIges by @N)s EudhiatkostGgErnalsoxy AL -Ealkey W ) alkyl, oxo,

CG)aIk\hArE)yﬁ(G’é@ﬁ‘k@hW ©fcai nﬂfhyﬁn‘akylwbamdteda(mﬁgoargﬁne(@mﬂ OC(®R", -

2raoycl Le,
CO)8t 6 q@mﬁr%d (ﬁgb cF)‘/cr [ aW?@CI'\lﬂ% ﬁ\ﬁher eSB Fiq:;
S(O)R'S, whetelsd is Durt 2 dAltoynatie, Iﬁ@narebee@ P&t dTselsylkin the appve. Independently,

diraciGPS %%Cams %ﬁw @@9%%@(@% ﬁao‘@o)wpevb@nobm)@wby 1to

>CHOC(ICHEYR] F&y)s(CRa\pn_rm@H‘é@,(B%ﬁ W R (Sl Kihary ot an,

>CHOODIELNTR'HRY, >CHOT(OJ(ORIR")AGDr:C3) al koxy (optionally
substituted by CN), (Cl-C3) aLdﬂoxy (C1- C3) al koxy, oxo,
(C1-C3) al kanoyl, (C2-Cé) aKenyl , or (C2-C8)al kynyl .

The i nvention aI so i nclude Q\subgenus conbi ni ng all
of the imtations of bot® (@wcand (7). A eighth
subgenus (8) of Formula I I sNbgroup of any of

Fornula | or Subgenera 1 td 7%"fherein R2 is 9-10
mendresierbubgdnes (25 yiclorayla | (mepaing Fambial infite besagest gense herein) is a subgroup
of For%%[ét ladr% EQorg%anﬁ %gé\%ﬁm%rrgaééi’ﬁﬁs Ly ?Fr‘-?risdﬁleﬁn |yR5lQ ethyl: and R is H or (Cy-

terna
Cs)a"‘B'-VG“Q'?FmB be sebsiiiipt by PHRs (Ger(cRgkery- IR FeRe g@feér 6B §?He?‘ﬁ %SW' diradical 2 in
this sibgentd can Be SEMBG(Subgariugl2apsr aherhativelpcan be >BD. (Subgdnes 20b).

% ti t éﬁ% (|§)t08 tF‘éﬂ%( Iéita% % qf W@% &7131 l ?(ry ?ubgenera 1 to 2, wherein

diradig@HDis agpent pr meymiene; R tis i ang (\153@9 presen ) is H or (Ci-Cg)alkyl, e.g., methyl.
( Glold) ol @ﬁﬁé'(é( CLESmlRl koxsubg¥P of dniCdf Fdudiall kasubgénera 1 to 3, wherein

s R it 2 P R v g RACPASE gy . e

from @ foe3; Mrmﬂas sigpefoi+ is@ab By Th invshiipneedporipoiugdphthe mbgpws incorporating all
ofthe%@ﬂﬁ,oﬁ@gf%ofﬁqg aEHgI) ar enbodi nents, diradical 1 is

i A gf@ suggq:rys %(obformglads%a §ab(%r%lggésozg&é§nlﬁﬂor%u9%fneﬁ31 to 4, wherein
diradites 1 needaynt; RRd (d) 9-16ime@mbEred RBteiosyali¢ rydarboeystic RIB) 4- &,membered heterocyclic

or ca#b@ 05} ne%er%‘[?\d(tbﬁEJﬁR% o SHRAGEES ?t4 mBAb&Ed h&@roéﬁ;h@@rt &fbocyclic; R? can be

roups of the exa

es ar
substiigece by 4 tOh%roéﬁ@stu Brerary SP*P%%‘@%@S@ﬁgg\éd(ca%)a%'ls&&d“'tm CFs, OCFs,
ocH@bewue,, ca)imtdy @Uh@myS((x-@);)alk&yé(omluhngly euipstinfedPyr@N)) 6C41Cs)alkoxy-(Ci-

Ca) all%g%%%f? g@’ Bs)algéno\ﬁh %G{élkgréyl aoq ée% a‘i a%%)n? an(a(cj(@ whe@%sent) is H. In some

prefemast dnydodinebtsitheresf, Ry ||s a g.ﬂpgtltmgd prounppisfituted MOW;@? heteroaryl containing 1
to 3 MiYGEn atSRECTHd ifRhlidh aidodidies BB eUKyendd ifddeiofelihg the Mdatibies of all of (3), (4),

abSent or nethyl; diradical 6 can be (CH2)X wher ei n
and(®-js from0 to 3; diradical 7 can be -(CH2)y-, wherein

y A sixthrsobgebug¢ (8) &; Foamnuala Wser ibgrouie asyind En‘rmxlay of Subgenetr 1 to 5, wherein
. or methyl. Also, R2 in the above
d'rad'gﬂ%ég'%@f%@?fg%ﬁeﬁ%ered het erocyclic or carbocyclic,

or (b) 4-6 nenbered heterocyclic or carbocyclic,

wherein (b) can be substitut ed- by 4-6 nenbered

heterocycl | c or 25 car bocycl i C; and R2 can be

L T Y 1
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azetidin-3-yl)-imino)-erythronycin A. (Ex. 1.16)

3-descl adi nosyl - 11, 12- di deoxy- 6- 0- net hyl - 3- oxo-12, 11-(
woycasisenyl - (1- ( (1, 8- napht hyridin-4-yl)- PCT/IB2005/003829

met hyl ) -azetidin-3-yl)-imno)-erythronycin A (Ex.

1A%Q\)enﬁ‘1Q,ubgenus 7) of Formula lisa subgroup of any of Formula | or Subgenera 1 to 6, wherein
3- descl adi nos

? is (3)(95 grmﬁfred(%te(acyglc( ?r @9 %a%%? %%edgﬁﬁe%c CF‘} or carb]f)%yc?k;L \rghereln (b) is

subsﬂtﬁbdnw 5-6 azedtbientd merogldlic ontanmwpyads, yndh wberylth can bg gyestituted by 1 to 2 of: -
sozFa”lhgc?foe/lsugsmuted JPrgeai (G, “CoJalkyl, CN, GHO, Br, Gl F, GFy OCFy, CHFy, OCHF, i

hydroxmxgg‘@-gp)gﬂgw (QQt@nQIb/Wpfst%szbgcglj 399 ggg'llfpxg g%g 9a)1<oxy oX0, (C(1 -Ca)alkanoyl,
(Co- CGWEW o} {@ZSalkgihyn - Bheyihyention i) incudgs heaygeinns gambfnibg.all of the limitations

of b°ﬂ§ (75d| nosyl - 11, 12- di deoxy- 6- 0- net hyl - 3- oxo- 12 S,
okw@athb‘ohgelnus( @®) ¢f foRnL(la_]_I 82 psTPUmOTany pfd:o,gfmg}lpj or Sgggenera 110 7, wherein
R%is QBIQ)WJrr)be%‘?\EﬂeQ)b%hé” iyparticudt droy, oRtaiaRY ¢ itd13 Keterbdtams independently

selectegl. f@@%l&sd g5 Qnglgt;rnai?lylE 8%”&8 &&6 rgerabere({ ?WI or geteroaryl Elcli is S(Jbstltuted by
a 5-6 metyteeadoyl pi hefetoafy(l. 1R%cangbp Isttsiitied ag..Lyyity 2 of: SOZRq hydroxy -substituted

(Cy- Ca%ﬁgp oA EIcHS Or IR, cEMhBe &b (O, @Mkbky-(6-CHdiRkoxy, oxo, (Cr-

CrlalkanofleSeiCadikenyk ﬁz %h_allq@yl ¥ &%&e&?'kexyﬁPH%FP}gﬁUb%m%‘%?&yﬁ" 1F§_ cen also be
any of eyHeaddmeey spetifically disdosadpéreihyri di n- 4-yl ) -

s o s
>C(O) K igefch g@ﬁ(@squmd]rlarg potf |>Qg@ |ﬁgteﬁ'9/| R3|s &5 F{@ |s_ﬁth)(l andR"is
H. In B3CAE BPRYImdodimeh8 IR w2 8k Bélecﬁedydoh?amebhyé JR2 groups of the examples or other

A (Ex. 1 28
mater et Pk o o AT by aff MR ABOET T D oxe 1o, 1
oXyriralr $ipgerus (9 is( $qbgrgg[@)pf Fgl:rgqla) I qﬁﬁptpg)ep s_l whereln dlradlcal 2is >C(0), -
C(0) t 6rdC @ Mll'a)drcblrﬁ i8 Qob(cgr BRI BAYLC s Ayl (@Bd R° i HAP YC/ECs)alkyl. More

specﬁlsggvgg 9,\1e %dlf? t_ézsla B? ﬁ%ﬂ%@lweth}? J}rrgdlf%ﬂe % A B fbl—q‘? ;]Ivil\el(em x is from O

to 3; dinactidal Ticam-ke- YCTHo)t, mhere-yas fyqnhp m-a/gnq'wbaqrelr( Eg sum of3@y is 2 to 3; and R® can
be H oF nfégﬁlp |2l BPQS b abdvekdn Bé Q)W m@mf:ér@@ﬁéier@cy@ld”ﬂ?biluécyarc@f (b) 4-6

membﬁlgﬂ ﬁp’qqsppyq(ﬁé( q%grrb?q?y?:ycewﬁvp 2@} k?eoquﬁstlguti;il By 4- qﬁn%tjered heteﬁocycllc or

carbodyoneCaral FR.caf Bexsubdtit®ag by 1 to 2 of: SO,, hydroxy-substituted (C-Cs)alkyl, (C1 Ca)alkyl, CN,

CHO, %r %‘S%C}iﬁ‘dbf}? bbgﬂsl cﬂ-ﬁr (Hm%eﬂka%x@(é L&ﬁa’ll&x@(ogldﬁﬁty@éﬂ)snﬁné@by CN), (C:-
Cs)a|k4XYy(F3) Cﬁ@kwwo a@e@ﬂamog &P)’-’s)?‘h‘?”m'o?r <é¢ -8 ﬂF\@i]/?yc. n A

( Epre w@en&%ﬁ also includes compounds described by any subgroup of the variable definitions set

.&desg nos %] %% d 6- Orreth | - 3

forth 'Q)W@é{ t58'ﬁ T:‘:’ %bg(ei Ri'ezol erX)é b] pyrid y ono 12I11 E) y
A m =S YrHeR ?1 ?@?ﬁ* i o et

azetld.rn 33‘5);1 ?n esrzthro%ymlm %rp (Ex. 1 ?ej J gp-téd WC( “Hawpolipgsy)-m v)-

- %é ? -di r%mgyéi thyk oxg 161 Ilré%;{%rb%wyw &(ﬂi £e|12f nzldazol -7-yl)-
thya E 1n 'y aﬂ}g g g)&%? q é&yéar%rkl’ (%Xmoxalln -8- yI) -methyl)-
azetld h h@m A (E}.x d 'Té)

s |- 11 12 dldeox -6-O-methyl-3-oxo-12,11-(oxycarbonyl-(1-((quinolin- -4- -yl)-methyl)-
azetld?h éjﬁ)slﬁnrf'% LXyciA - figjeoxy- 6- O met hyl - 3- oxo0- 12, 11-(
O XY/ EeREIRGMS —16 12—61’550)(\136 S-nfesyhd-brortizgiit rexgrearbgnyl-(1-((1,8-naphthyridin-4-yl)-
methy®taaytldin-Byeining)-erytBropy¥in iAniB0) 2@ yt hr omyci n A, gEx
1.3B®xcladinosyl-11,12-dideoxy-6-O-methyl-3-ox0-12,11 (oxycarbonyl ( 15-(1,8-naphthyridin-4-yl)-
ethyl)Bzetidined- wdmmg)sgrvthmmmAdKEi@bR - 6- O et hyl - 0-12, [11,3 é ,
0X3ydraeladingpyl=1( f2d p.eewtﬁ thqﬂ'wl Q)Spr1)2 16r(@ty9qryonyl (pyrldo 2,3-b]pyrazin-8-yl)-

i sgeidn mw’ e SO on (R SR g apprpmran 1

PeERdy P I
rr::: 6?{ g?—%yl 1 %Yt O%g g‘r %t L g]%,él 1)2 1 A%go%pﬁ é(z 5- naphthyrldln -4-yl)-

951 d?dleo n?’e@m‘y 0)@1'1@1 bR¥rbetyPot e b%a&ﬂthfndln -4-yl)-
methﬂz%&%noﬁﬂya erythranfiginROl(EN 1 47)y | ) - gtqh)t)}, s
azetidin-3-yl)-1mno)- erythrorryC|nA (Ex 1.63)
3-descl adi nosyl - 11, 12- di deoxy86- O net hyl - 3- oxo- 12, 11-(
oxyc_arl_bonyl -(1-( 1-(qui nol i n-4-yl)-butyl) -

A ~ AN\ ~ -
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napht hyri di ne- 4-net hyl ) -azeti din-3-yi)-imno)-erythrom
ycin AL (Ex. 1.72) 35
wQ2@eseisadi nosyl - 11, 12- di deoxy- 6- O net hyl - 3- oxpeW/PB20d5/{03829

oxycar bonyl - (1- (qui nol i ne-3-carbonitriie-4-

metdaydianinasiet 1, th-tdebxy-60-inathytajoxe 3,1 hitcayapdonyl-A.-(((Ubexalin-6-yl)-methyl)-
azetidid-3%BJimino)-erythromycin A. (Ex. 1.28)

Saaﬂesmadgdsyhg)‘sya d'qu’((j"eg QiinetbyhRyexe:1 1 Hrioysbony-gix@ndazol Srymethyl)-
azetldloesyw)amlb repithromydin7A.bES e & i

paingR B Froe ;%@W‘Pﬁ&@ﬂ%ﬂ (e -Er iR t-v-methyl)-

azetldlﬁ 3yh)-i | cm
5@ ‘% SV 6%1 -di %)x fI gﬁrg m xo 1@; (o§ycarbon¥l_ é1 TH (8
di
naphtt’g %ry §1 y l? IZ oro-6 yI 3 oxo 12 11- (oxycarbonyl %(1 ,8-naphthyridin-
4-yl)- %‘Eh L émﬁo C,,a;e -imno)-erythrom
y din 11,4-2 oxy 6 O- methyl 3 oxo 12 11 (oxycarbonyl (1 -((thiazolof4,5-b]pyridin-7-

1)-merySLesetibia dlyH-asiv rdydH Ale@xy-3y O met hyl - 3- oxo- 12, 11- (
yh-me V%M%WQ)G%&WG& metbylB-oxo-12,11-(oxycarbonyl-(1-(1A-(1, 5- naphthyrldln -4-yl)-

thyl)-azguibih 3y -intihe) eryihrory Eaz6t7) di n- 3-yl m no
oy y??daaswaycli?n@@k-?1 12-7igy O)((i;,ryé Cg -methyl-3-oxo-12,11 )(/ox)ycarbonyl (? -(15- (¥ 5- naphthyrldm -4-yl)-

ethy) azaﬁéns@tyamm@se;{xghrlarem c1nzA e f%)%g 12 TROxarBony 0T - idinan-aly-propy-
azetid ﬁ %ﬂﬂosy |deo 20 -me hVIOJ)-oxg B4k (Wa%oﬂyl% (1 Glfinolin-4-yl)-ethyl)-
azetidip-3 hrom %é?% @[hdﬁlWSVox@"@‘l W&@Uérboayl‘@?ipl Gdindiib-4kyl)-ethyi)-
azetud% )QFn R4OT 6BYT i di ne- 4- et hyl ) -

ds éonToSyl )ﬂl 2Jdﬂb<5}@)6 @ Hgihliraarsain 11Qoxy¢dﬂ>onyl 11-{8{guinolin-4-yi)-butyi)-
azend?m Sjﬂﬁlﬁinapérﬁ%yiycﬁl B tbgeoxy- 6- O met hyl - 3- ox0- 12, 11-(
0X3/dR¢liniroyyi-1 § 12-@le®dy+Gdb-opy|ylr&j¢)qqé24.1 -(oxycarbonyl-(1-(1- (qumolln -4-yl)-butyl)-
tidingd-y)imjnoperghiodiyein 8- (B 1 B no thro
e 1. Wwycl;dmosyl 11,12- d|deoxy O -methyl- oxo 1% 11-(ox rTgarbonyl -(1-( p(henyl -(pyridin-4-yl)-

methy}: aae@@rfia)@r"ﬁtﬂg fytﬂrfmy - QTR Il 5 3519% 52t ddyigfinoline-5-
ZTieSeag :
? ycm ﬁ%ﬂ%?

Mot (Zﬁ xy%Z@ o)1t L SlyBRBenL YA meme/giinoline-4-
rythrom cm A Ex. 1.7

meth@ 3 %(;L QE“ ( |>!3£o>@ 12 1rgbyydrbcdylax-(B-th2thdd- 18-
naphtﬁ%haﬁmem a&étrdm(d?)lyuﬂm&s) Sapoinkgin AdERE-72R) ( 2-

egd- Jmmy@td@yh 1 h2ysidpPpxyeaz@niethyiB-Geoyi2) H Heiyombongir(J{dHinshnecs-earbonitrile-4-
methy®)-azétidin-3-W)-idihp)-erythromycin A. (Ex. 1.73)

3- me@cla@rmswdsyedmom @m@wk O @HdPWWb%‘W'dJ( §L-fromeRyrigols.2-
blpyr @an%hnﬁ;ﬂzetqlim?( WHMNS

:i:g ( yl{(1-(3-promo-1,8-
naphth yr thy azetldln 3- yI no eryt ycm%(‘@ 8:%95? PW A ?EX
0 yﬁ %m thyl-3- o 11 (?}(é%arbonyl (1 (3 <]:_hzlor§)_ ]1_ 8(
naphtgygyhneztg &22‘% 5 | g Eé In Qf% t(bﬂ)cﬂsonyl ~(1 (3 br(OnEw)c(prndlne4
l)'| A

meth éE@ i (Eleﬂ m) erythronycin

ﬁ) @&scladmosyl 11,12- dldeoxy -6- O methyl-3-oxo0-12,11-(oxycarbonyl-(1-(3-fluoropyridine-4-methyl)-

azetidin- Q@ﬁﬁdm&em&wy‘:ﬁﬂa (E- drgleoxy- 6- O met hyl - 3- oxo- 12, 11- (
ox§-deschdimslyi-1(1 H2(clemat-G10xmethyi-Brokd- 1L 14(oxycarbonyl-(1-(3- -chloropyridine-4-

methyledzeaijdin-3-gientriodterythBonpicn-A. tixnb 9l)er thro
%dggc?;dmosyl 11,12-dideoxy- 21 O-methyl- oxo 2,11 (O)r(]%arbony&1 ({Sl?% 8-naphthyridine-4-(2-

methgugery gaﬁégﬁ%gy d_'];e‘;?(@ 'ﬂ%ﬁ?ﬁ%@f (I;% hﬁ &)@égrbgnyp()ﬁ Q(F\%% 8]1'?apF1thynd|ne 4~(2-
mefn s)g: |§ - r,é?- I ﬁ ¥ 11-"I (A(Qcar’omyp@)(ﬂfﬁfqbllhafz@ 4-one-1-
met @eés(:élc &I 50 anlen . rﬁ@lﬂgﬁy ofo-2, W(fombl_arb&\wm qHAratdie[d ,5-alpyridine-

i
i o
4-me91>§lz G ﬁlﬁ)ﬂ Anki L)(#WHF&E n@phsbal ene- |

Ly, cPad1ﬁé’s<9l—1 1ch 2dido)y- Ol-n‘iétmyl)iB-om y2, hir-ERrycabonyA(1-(BMethoxyquinoline-4-

methill)-&fidin-S-yB )86 dETEBA. FE3T1.842005/ 003829

3- gelsxlagidosytly12-dideot26-Ot ok §-080- 12, h’e(omﬁlamglybwi'ﬂgorﬁ (
methoy/permeirahy emylka4e1d|®3dl)ﬁmlu®ream?mw $EX. 1.85) -

meBH ¢c)edla<z%H fl 2riciRoyy-§-Or rneth%g 0x-J3-hir @ﬁxﬁefbﬂnyk“ -(ggthoxynaphihalene-
methyl)-gzgfidin-3-yl)-imino)-erythrorycin A. (Ex. 1

3-descl adi nosyl - 11, 12- di deoxy- 6- O net hyl - 3- oxo-12, 11-(

oxycar bonyl - (1- ( 2-

(trifluoromethoxy)benzene- 1- m§thy|) azetidin-3-yl)-im

no) -eryt hrorry0| n A (Ex 1 88) 5

A A A~ I T 1 ~ o A PN A A
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rlretgggll )-azetidin-3-yl)-imno)-erythronycin A (Ex.
W 2006961584 nosyl - 11, 12- di deoxy- 6- O et hyl - 3- oxPe/BB20d5/(03829
oxycar bonyl - (i -(quinoline-8-carbonitrile-5- 20
MB1yBatlalin8R/R 1, fH-Bdebxy-b10:rhéthyia)ox €1 3, 1 {oryeydbmyi-i-(1(3Edifluorobenzene-2-
methyl%a%am -3-yl)-imino)-erythromycin A. (Ex. 1.87)

sdieshkindiyn 08 yi-diddox-B-Catn ety 8yox 61 2 trésixyeqiboru-6x@= 12, 11- (
(trifluo@xgthaxyiienydne({1imétByeazhitsinghpimineaeryiveamycin A. (Ex. 1.88)

métdagdapinasyet 1, tR-Aidgxy- b yox - -(2opeglopropyl-3H-
|m|dazg[4g=,t?jgyﬁdme 7-methyl)- azetl\é/;n 3- yﬁﬁﬂg eﬁrgri%ﬁéﬁgpw '3 (%

3 d -digeox Xe-12,1 bony!l- hoxyquinoline-4-
- die%caﬁéu;ﬁwgby% 490115 @ﬁﬁfi BB Ao i RN

¥1

|n X
azetldlil m| eﬂp é
gcl syl 11 1 dldeox O methyl -3-0x0- 12 11-( ox¥]carbonyl (1-(2-methylnaphthalene-1-
methy a J!ﬂ|ﬁ§)y rytArém e axyy 6- G net hyl - 3- oxo- 12, 11- (
%@&ﬂ PO 1( 1o Glaediﬁ%@hetﬂxyl&-oxo 12,11-(oxycarbonyl-(1-(3-methyl-3H-imidazo[4,5-

blpyridiPirh &y méfymm@ymwnm (Ex3+.93)) - i mi no) - er yt hr om

y Gidasofedinp&yt-11,12-8i@igoxy-6-O-methyl-3-oxo-12,11- (oxycarbonyl (1-(1H-inden-2(3H)-sulfone-5-
methyB-agicin-Batlimioeyniremicn Ai(@e a2 6- O met hy| - e

Mggiemmyyl 1( 12+ gge@qyﬂ%} @etgylr_ q¥p11aé1 &xnca@onyl (1 &umollne -carbonitrile-4-

methy[)-]a |¢|p%rnyﬁénm9mﬁ%g‘%°'6% metha 3-0X0- 1¥ 1)I oxyca %)WI A }’Juﬁ. MO darbonitrile-5-
methyg a gng(g day z %g t%n @ ln%x é’%?gx@ 1% 1 TRSXPA Ry IQK @-diRoxddaphthalene-1-

ALV Ho%ﬁg dk‘&@& ;e d m@%ﬂtg &bﬂ?Q‘l-}(éx)/cakHﬂle) {@rmyth}iquinaline-4-
methy%%héhd sc‘w%b mo Jnycin A. (Ex. 1.98)
osyb dﬂ:léo)d@-@imdmgﬂ)ejeﬁ 1051 rEdearboBY e k(B-rhethyll,&
naphtﬁvt“yhﬁau-b@m)yl -atctidinS-yiemnopeygurompdin AdES-1.99)
me-degdiddirsz @il A P1alid8oxyt6)0- rnﬁihml axgr gﬂﬁﬁ@mqqylﬁ (Q ghjoro-3H-imidazo{4,5-
b]pyrlq_ne];'()m)ethyl) -azetidin-3-yl)-imino) erythromycm A. (Ex

go r ]-
namtgg %ﬁ*mﬂiéﬁﬁ dg ygﬁ % %& Jaik bogyl{§ G sthey-1°
- A (ﬁl(

!)x%c}:/arbonyl (1 (6 methoxyqumohne -5-

5 xb QE 1 ox carbonyl XI (n?%r;thalene -1-methyl)-

methyﬁ Zetidi

i s i-11, 1§ dldeox 6 O- methyl -3- oxo 12 11-(oxycarbonyi-(1 (2 4- dlchlorobenzene -1-
ﬂomi QO3 - - O net hyl - 3- oxo0-12, 11-(
Oxiyé‘éélmméyl 1(1 ]12 cﬁt@ﬁ@cdd- ethyR3-ohoatenl1gexgearbonyl-(1-(benzo{d][1.3]dioxole-5-
methyledzEdIn)3- ﬁ)Zlﬁﬁinob,‘ienyt-hamwblh Al (@x.o)o4er yt hr onycin A é
1. 3. @s83ladinosyl-11,12-dideoxy-6-O-methyl-3-oxo-12,11-(oxycarbonyl-(1-( methoxyquinoxaline-8-
methyB)-aitetislintaayl- nmybrymwrrwgm d; @édx B o met h
Xarbonyl 8( ?3 %roho% 5(

hox @eaclmw ﬂz o!sieﬁm %r
na \no r
p th*g[dm ) gxo? oxy %cﬂwyﬁ‘l (é Eﬁoroqumolme 4-

hé} adlnosyl -11,12- dlcai3 O methy
met x. 1,107
° E:Q:%T oS I&ﬁ%g TaRRY o512, 1RbR ¥ roohyPH Q3-bRod/lt4-

a(zg'nd{ viRromfyEln A, (Ex. 1.108)
M d)nmtca k1t 2311y(balycarBonyR)1 -( @ytirerBsutfonyl)-
azetldfr% 9) rﬁ&m Ex 3.01)
@é‘sﬁlb@iﬁbs@@ﬂyﬂz-cﬂdbpﬂ.ﬁe -Ginskeryk§-ofo- 2, tiebtygarb @bl dnaihaieng-1-sulfonyl)-
azetldhxy-ylahbm)}yim&n)(cﬁ -~cHEoB®gui nol i ne- 4-
nmes-tesklpdiagsgit 1 1d12|=ﬂ4®ow g- Ompﬁthy@ ogq-i,q Hr(@W@'P?PYN1 (gt@plme -8-sulfonyl)-

azetidin- aﬁlyymno) erythromycin A. (Ex. 3.0
S A LI 12%90 BRSOk 13: KPR B Inphng S sufonr

azetigin dl%i ;39 ?9
3-gx0-1 11 ife) 1-(benzo[1,2,5}thiadiazole-4-
sulforp@é etig n}"% % o>)<yca OnTYOS (e?yz rom ®
escladi

127 -methyl- 3 oxo 12 11- &oxycarbonyl (1-(8-cyanobenzenesulfonyl)-
azeh(ﬁn gggk IS dhy % @1@LOXY - 6- 3-'0x0-12, 11-(
OXY¥. &R r{11T2(d|£é6k Oﬁﬁetl%rl s.akd- Uz!ll’i ()nycarbonyl -(1 (4 -cyanobenzenesulfonyl)-
azetlé’rﬁ-giyf) %ﬁb)%rywc\myom MQEx.8ry) hronycin A (Ex. 3.01)
3- daselaaiflbgyp sy 2-didsotyR6-Otnoketiopk §-o8e-02, retokyghrbGryb a4 1oxazd-5¢Yl)-

benzenegdianearglidin-3-ylij-imaphretyiranenl|A. (BuBfidhyl ) -

az etesdladinGsyly1 1, 12-ditlaony-6-Ornye tiy-8oyei A1 Nox;c:gj@onyg(1o(t|)|m|dazo[1 ,2-a]pyridine-
3-suldnyleazeticid-w mwfwlhloznyalndeé@yﬁéﬂo met hyl - 3- oxo0- 12, 11- (

oxycar bonyl - (1- (qui nol i ne-8-sul fonyl)- 50

azetidin-3-yl)-imno)-erythronycin A (Ex. 3.03)

3-descl adi nosyl - 11, 12- di deoxy1®- O net hyl - 3- oxo- 12, 11-(

oxycarbonyl (}-(isoquinoIine-5-squonyI)-

oy

"~ N AN
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yl') pyridi ne-3-sul fonyl)-azetidin-3-yl)-imno)-erythrom
ycin A (Ex. 3.16)
wQ2@eseisadi nosyl - 11, 12- di deoxy- 6- O net hyl - 3- oxpeW/PB20d5/{03829
oxycar bonyl - (1- (i m dazo[ 1, 2-a] pyri mi di ne-
33-a8cfaainpiy)-1 AZLEIldbkyI6-- l’yfétbnyl-Bmxﬂ-wa 1 Rfoyyicaromy-Ci-(@-(Ad-pyrizol-1-
ypyridhel3Zdulibnyl)-azetidin-3-yl)-imino)-erythromycin A. (Ex. 3.16)

33-desEdmdsyhos y2-didebxt@-Ocdneteyd-Byox &1 2t h@t(m[bo(yl-@k@mggzom P-glpyrimidine-
3- sulfooyi)yaza’tldjro&-yl)mmrl(}ée hegramsdife i 8Ll f ony c)

a3-descidinosyl ﬁqopm@,—p '@?t9¥|'ﬁr°6ﬁ’ﬂ%1h(°)5}’ a(bERyl (13(2fg§mobenzenesulfonyl)-

aze’udl|3»31’j'g§;ﬁlP%)ditrffl‘1 VQ'W_ ¥r% Qa’EA%F‘é oéYC\érbo%%w L itfadot §-alpyridine-
advgic& é

1-sulfol 3
£ xy 6 Mét)\yl s'UxH é 1P(o¥§JAFb‘3H91 ¢i--A3,4(56¥rahydro-3,5-
dloxog $jaz 6 l)benze es lfo tldln 3-yl)- |m|no -erythromycin A. (Ex. 3.20)
géo ﬂn {A36Yox6-1)1 TRk aHooRy| Q¥ 2; Sldihydib-2
oxobe%bﬁ?cﬁ y ul e&et(d 3'3yl)41m5m§ @@rﬂwﬁbhwdﬁ a- E53.29)
dB@¥&iabindsyh11, |12 aaeday -6-OpinptheiBzaxnas, in -foaypalbonyZ 3, fdimetByl4t H-pyrazole-
4-sulfdny)-dzstidire3-yipmindregimooiyain A. (BES.298. 20)
3 3diesatdcindbyto $.y2-dididoxy-8-Qdinelib v>dyoxe-18)1 h'@t(ﬁ cargopk(R42, 11- (
dlmetm)w)eazebgsm{fpn g]_aze(hgm:; y@jrlmpg)rqjyt romycin A. (EX: 3 31)

2- sulfq?@;;%e@gﬁdﬂgéa mg?:p:is ssqjmpragmsgw 164}::533 2: gj;gl 3yhthiophene-
S e

er
|3£ RYX ri§onyl-(1- (3 (1H razol 3-
yI)ben en el%qne A Wn'?w ar h ot th'AOXE)@B S@)%QOWC' n fl%x

|
i))ai)syl 11,12-dideoxy-6-O-methyl-3-ox0-12,11-(oxycarbonyl-(1- (4 (1H pyrazol-5-
yl)ben@eneaﬁra AizBREYE-yilininbRedinebenxy A6 (K. aBohy| - 3- 0xo- 12, 11- (
1 3(de¥olsidawny 1 2-ddeaky-6-O-methyl-3-oxo0-12,11-(oxycarbonyl- 1(-(3-(3- methyhsoxazol -5-

yl)benderﬁﬁllfﬂmﬂ)yézem&wﬁmlrfob hjomazinth. @340y | ) -i mi n 3
Beladiosy Iﬂ>‘( 12- gld -methyl-3-oxo-12,11- (oxycarbonyl (1-(3-(1, 24y oxadlazol 3-

yl)bezaerﬁ@égnﬂkﬁzﬁ $ %’%@mf?féinh&ggfgovﬂ?1 ﬁ‘%%%%aé?]oé\yl%-?z-o%lngigliné-s-sulfonyl)-
czetdp I jgé 5D Maiyl S0 ﬁf(éé&kﬁr@dmﬂh o Satinfeeke-

| os d|d

oxobegzo o|e5 sulfonél) ;adftl x:y%s 1)-imino)- erythromycm A (Ex.3

Koo 101 ¥rbchrylorQs-t B pliazdl-1-
ben%ﬁég@fo Q)U et’cflrls iR oig/cmZ!O (Ex. m’)a FO?TY'Q @4-{1Bphlazd

RBOZENRGILY 1f1amwbbwmzemed1ym Bxoyl2)141 i(oyceahongk (i il 1RBbiagiazol-4-
beréeneé@bnylﬁaz%ﬁdm 3-yl)-imino)-erythromycin A. (Ex. 3.45)
3 Bekmsdhmbswdswﬂ-dmwz»@méwk o&@%wwb@vb&df» gyangnepithalene-1-

fongly-gzetidibSry)iming)-qrah
i T 1 PR e

|3}<!9é?l§‘é’ﬁﬂ?¥'u1l1f18
yl ben5 é&;% "&%&g&; 1@éﬂ>§¥c?rb%pyl (I (4- &2 metI]_yl ?H -tetrazol-5-
% 2idite sz? 2,11-(oxycarbonyl-(1 (4 (1H-1,2,4-triazol-1-
H
Iadl

yI)ben%e lp_iggnyl a |n3 ythromycmA ]E
yl)be la fw@ lnd?-%l%ﬁHr Ve, Y(E. 3i52) o) - eér yt hr onyci n
|deo -6-O-methyl-3-oxo0-12,11 (oxycarbonyl (1-(4-(6-
methﬁaeﬁmih@eumqﬂwénz&%s fzmyd) ahe oy §h-Bimpetyihrontcméo (ER 354)- (
0x3/ @ tladingdyk TH( 12(dieb3-81@inieityi-8-oxat2ol1- (gxycarbonyl (1-(4-(2H-1,2, 3 iriazol-2-
y)benzbrdseifungrastitin-6ry)ininazethireysircA. yEX.-3i59 no thro
A. 3-deBgladiBosyh1,12- dideoxy-6-O- methyl 3 oxo 1 11-( oxycar onyI eq -(4-(1,3, oxadlazol 2-

bergerd@sltqnalajamgl =Yi-iming)= gdf

|86| 1 dgd )iy s(oxy)éarbony?zgl (3|Jr%eri'z%[df{1 ,2,3ltriazole-
" S”Ifg’"xg §‘€ b’é& AEr nf % 32)11 L BlyRbo AL B AT

berg_e Mﬂl édh omycin A, (EX. 3.
hrbén 312mdthyl(1,3,4-
oxadigZbY. eSL(lfjan )?az&gﬂ%iﬂi ﬂhllrﬁ?e@thﬁ)ﬁiyélﬁ)%kﬂx 3)@80( iy

Z@ é laBm yi4) 12 dldeexqbe ewéﬂliw QBN & 1 A1 1A oxycEtoonyB(14(3)5-methyl-1,3,4-

oxad|3zdﬂ2-§l¢deaQéﬁé@lﬂmhyl)ia&eﬁhﬁrsiyl)jlmye@thfbmyehH (EX33.6%0- 12, 11- (

0x3L6éachoinydy-( 1112-Adedxydé-Byraietinp-3-oxo-12,11-(oxycarbonyl-(1-(3-(1, 3,4-oxadiazol-2-
y)berzendsaiiangl)-diatisiaBol) dmibe)smtiiron ydin AaEst3 @) n- 3- v )t

r y3-Hesolagiopsyl- i, 12-¢igeox36-@anethyl- 3 -ox0-12,11 (oxycarbonylz 8 rH 2,3‘thiadiazol-4-
y)beronrsyirabiprryigipt3: yﬂim'm@%w @‘6)@"‘6 Gt Ryl - 3- oxo- 12, 11-(

oxycar bonyl - (1-(4-(1 H pyrazol -

yl ) benzenesul fonyl ) -azeti di n- 3 yI )-imno)-erythromnmycin

A (Ex. 3.44) 35

3- desc! adi Inog,yl 11 12-di deoxy 6 Orret hyl - 3- oxo- 12, 11-(
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50
yl ) benzenesul fonyl )-azetidin-3-yl)-imno)-erythronycin
WGE\2006/8%758B. 56) PCT/IB2005/003829
3- descl adi nosyl - 11, 12- di deoxy- 6- O net hyl - 3- oxo- 12, 11- (
oxyiesatdampyl-1{, 12-didddxpemeadit)3bx@13] t(okgadioryl-(1-(3-(oxazol-2-
y)benZenesulibromakzgtidmziat)tidinp)-GytironyeimA.nEx-285t hr omyci n A ( Ex.
338@cladinosyl-11,12-dideoxy-6-O-methyl-3-oxo-12,11 (oxycarbonyl (1-(3-(pyridazin-3-
ylbenZBnefifenlyhdizetigis w)immm)zeruhre@ase@/é\ 6%%@ N
Oﬁ}ﬁl@%ﬁ‘e@!ﬁ‘ﬁw -11,42-di :5516 11 (oxy arbonyl ?1 81( 4-thiadiazol-2-
met oxo

benzgﬁp?%il’f%/?ﬁg i % yéapn)onﬁ Yy QRE! n
ﬂ“°r°b§“7(gg %@,}f rif AY)-i g%je h)rf?mym A. gEX d»% looRyi ¥ @edzbiakAiadole-6-

sulfon@ l‘?cﬁr Y-l L. 3%9)3
X ALL RAMosy ﬂ'hé Q&é&ﬁ@@#\btﬁﬂ@)ﬂxa 123,iﬁ¢os<szt1arboay|y1 (i moyra;)on
ypyridikey3-Buife {zBtichh-3-{IFMinoBei§@)omycin A. (Ex. 3.80)
3 3dlesadcadiyno s y2-diddoxil-B-CrlinetiagiByox 61 D)1 TreskypatboByl @k (3-flugro#4(1 i-imidazol-1-
yhbenzeayaLitonyd)ragetid(n13-{m(né)-engthiegiycin A3(E4. 3.81)
o galdéciadiios\2-1 ﬁy 3 wmwﬁ&mpﬁmwﬁwxyJ%\ibqumafposylgﬂ -{A-(1 kg zol-1-
ben@nyqqlfpr@/ﬁﬁgt yI uggo ycmA (Ex. 3.82)
33¢leedadiwrvid & q.’dlgiL ﬁ g)apx%J@}Tg{xWSﬁbogyl (S;(ngad’aiT_e-?—sulfonyl)-
no%r K

azetldla gérpIB Ythr
y%n 94 x)SEO éﬁc%pcsong (1 3hflru8rr?iflé(_1 H-pyrazol-1-

ben
Eﬁ% r&} dldeox -B- O methyl -3- oxo 12 11- (ox%carbonyl (1-(1H-indazole-5-sulfonyl)-
azetldﬁ's SfAing; %Bh geoxy- 6 yl - 3-0x0-12, 11-(

OX\eadidmapyi-1 § 12- Glaec(xilt-ﬁb Bleihbﬂ(@cﬁtbaz o1-¢akycarbonyl-(1-(4- fluoro-3- -(oxazol-5-
yl)benzﬁn)sbﬁarzwmswwf - Bylyinnopargthiothynin 3- YHx) 8.88)i no) - er yt hr omyci n
A3-deboladirdsB3) ,12- Medxm'@msmswsgz mvmﬂf(m@sz@e -6-sulfonyl)-

azetIdIB-Bd,@sm|na)ﬂ$rvtbr9y\b/c"1& (EX- 38Yeoxy- 6- O-net h 1L (
yl- 1 12+ glge%ﬁ&@pthgl Sy -0XO0- 12 11- (oxyglarbonyl ?2 methy en o[d]thlazole-

aglasiney
5- SU"%W' B@Q&?ﬁg’%wﬂ?ﬂxtg r%)%&mef#% oxoifk )11 (oxycaqgon% (”r@{)ﬁ}@f&erk -sulfonyl)-
azet'd'g 5 gg%f%ﬁ?r gi ym%(}?(g %191éﬁ,?|>@1%(§ 154 pré/alrbo’ﬁyl%@ph%%laﬂlﬂé §-sulfonyl)-

azehdﬂ%g@ wa
%Méaxy%mmemym oY b) 14 %y e on@F(Y{duinoxayies-Brsulfonyl)-
azetldrﬁ- Eﬁﬁlnoﬁer Bﬁorn%m A. (Ex.3.93)

Shditbisy1as y L-ditidoxyB-QlHmethgh3/ex6-121 mmgdrbqglyldxal methyi-1H(indazole-5-
squony!)(grzeﬂduh}e{w-hm|(|d)-e(yl1'wo§mycgl A-(Eki%ed) azol -

|3ydpeciadimrs gl {1 SdigpgxyHA&methy 1 @nyersnyir nzo-2,2-
d'OXO[%lth sne-Bsujfenyl)- aze’tldln 3- yl) |m|ntg; le?yt%ﬁ%&cm }XW g T W‘h? @W&bﬁ

suffony ggﬁ%tgg}ﬂn(ﬂé ?e @@9@13}1 %Q)W%rbqg\ylo(;( {2 mgihyprindazole-5-
b]thlazok% %N?,% s % oxo 1@_11 %)%carbong é chIoronmlr?;zo[21

eoxy-2-fluoro-6- O methyl -3-ox0-12,11-(oxycarbonyl-(1-(quinoxaline-5-
sulfon%) i@d Adflerydnk ni, Q)SYQB 2O met hyl - 3-oxo0-12, 11- (

0’8)’(!‘3@@5!5&566!4 =1 32(dfd€d5}@®[-@-}rte iyBE6doe 28 4-(dcarbonyl-(1-(3-cyano-4-

ethoxybehfeneyi lsuangiphietltina33hyrhihe)iengtmahycerA/ t(Br.@B2Ei n A ( EX.
3.37@xcladinosyl-11,12-dideoxy-6-O-methyl-3-oxo-12,11- (oxycarbonyl (1 (qumohne -5-sulfonyl)-

azetldlsr-?elxé)s'mllr@ﬁerwrﬂ)@mycnJA 1I'QL a“iﬁﬂéox hyl - 3- ox S
¢I@erm£yl1 112 5ie rg&%pxo]jZ 11- (oxycarbonyl (1 (8 met‘noxyq inoline-5-

[fonyl 0

> ony;'zﬁgwgcﬁre -é{lnﬁ )%q)\fﬂ? fEhé}% oxo)r]I2%1 chargc])nyp - §-5t¥8@5uﬁﬁﬂnne-5-
lfonyl Ex. 3.1

s @?Sﬂlf‘ﬁ ygw £ % %{ ﬁg@m%tﬁ% (QX)E}éé’rBorﬂyeﬁ%é-cxfanM

th

° OX ?E\é&h}% Il 1@@)6@ W@ﬁ@;ns 39(0}‘12 1‘11((Gﬂy6é}h)orﬁr(yt(lbh"n@dMEbtnlazole 6-

adlin-334) ho)ldpythromycin A. (Ex. 3.104)

sulforyh-a

ngl) Fgsehd s@l%}dh-dibéo@%-@m@%&e)ﬁa 1O OYgdrb @bt ef4-8RoxyB-
methaxytysagrizoingulifer(yl-aetidi BHH)Himindeerghroysin A. (Ex. 3.105)

y | 3 deeniadinesgl1f 18rdidepxyefr@metiivh3-groyl2)1 {enyary O%’I’Qt(ﬁﬁ*d?f?'& n
methoXybehBane-13sufionyl)-azetidin-3-yl)-imino)-erythromycin A. (Ex. 63 lﬁ % ”

3-Zeeselndimsosyl2-dleony i Qimeliky oxs- B en ?fb%%@? giorqhengene-
SU'fonMD(?@P'B@n\Qr'mm e(fﬂhrPr-"Vci‘fa’é *é’ Sul fony?) ¢

azetidin-3-yl)-imino)- erythrorrym n A (Ex. 3.85)

3- descl adi nosyl - 11, 12-di deoxy 6 O net hyl - 3 oxo-12, 11-(

oxycar bonyl - (1- ( 3-f | uor o- 4- (11 H—pyrazol - 20

yI ) benzenesul fonyl)-azetidin-3-yl)-im no) eryt hronycin

N NS\
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azetidin-3-yl)-imino)-erythromycin A. (Ex. 3.93) 35
3-descl adi nosyl - 11, 12- di deoxy- 6- O net hyl - 3- oxo-12, 11-(
woyca61senyl - (1- (1- met hyl - 1H i ndazol e- 5- PCT/IB2005/003829
sul fonyl)-azetidin-3-yl)-imno)-erythromycin A (Ex.
3 3Q#3cladinosyl-11,12-dideoxy-6-O-methyl-3-oxo-12,11-(oxycarbonyl-(1-(4- acetamldobenzene -1-
sulfon\B)-ake tidtirl-3:f)- mw}*leﬁyﬂﬂloanﬁ deoRy0B- Omet hyl - 3- 0x0-12, &
oRydesdiasinogyl-11,12- @sl_eogy@TngpatMﬁ@es%Z 11 a%g éﬁ Pﬁcvanomet OXY)-4-

methom@pp%jad? leI Y‘X’ 2-di gxy 690 me(tﬁyl xon% 211 (oxycar onyl- (y&f‘monym n

ﬂuoropohe

” 0) .3.110)
Sulfon@§¥j Syﬁ? 5 dg'%%k 33'}%%3’0)(5 @Qrbo G OK@-rhnylhiroline-5-

XB )nethﬂlsﬂﬂb 18R ytd&y&moﬁwm B-métfokyquinoxaline-5-
sulfon ) dln 3 yI) imino)-erythromycin A. (Ex. 3.112)
GRHOEO5,Y2- dl&léoxgt-z-@métﬁﬂé&{)x&mh dxipoarboBylees- 12, 11- (
(duﬂuomkbwuneeasmﬁnmkzaIzeumml)dmmo{ &ythromycin A. (Ex. 3.113)
batdebaatiiosyl-51,$2+Hiflenxy6)0-mebylidcixa-131 {gxysakondy 1-Sripethrgrinpxaline-5-
sulfong)-azeiklin- §-&&-1mn3))9|7y)hromycm A. (Ex. 3.114)
3 sdesdaanpiti Ly asanys: areeiRe A 11 Qo {(rigroxopxgzplicin-s-

yl)benéenf21 s_y[o gﬁé :%g g)rpm? ergglq
o) carbon 1-(1- ethyl-2,1,3-
benzog-n [oxide0-5-su fonyl )I;]js(lﬁ'l M I’g 3?1?63
-11,1 0X th I3 -0XQ-12 11 (ox carbonyl (1 -(3-ethyl-1- methyl 1H-
mdazo%e ﬁ E z?@?\y %gjn rivferq’lh it AL '(Ig - 0X0- 12/
114,32

APnird thyl-3-oxo0-12,11- (oxycarbonyl (1 (benzhydryl) (azetldln -3-yl)-
methyﬁllrhlﬁéf)y&ﬁm&ﬁmrﬂ @&uldonpyl ) -azetidin-3-yl)-im
i rIdes@sdiidayi-amy 2-didedky-6(Exneth@-398p-12,11-(oxycarbonyl-(1- ((qumolm 6 -yl)-methyl)-
(?:lze’fléBﬁ dgB-oletogl)-imos)eryhitoriy2indh. dBo Ay 46- O- et hyl - 3- oxo- é
clitinopyl-11.12-0iged iyt Pmethy- 3sqaq°f18ﬁ91(<yxycarbonyl (1 ((1H pyrrolo[ 3-b]pyridin-

Sy W@‘*)f(@”*d"fg‘**vb ef clj'éiwa)@ qus 0
benz ; %QF% Hd dt{ji >%)?;allr]o 1 |n?y|$é<g; £%“W
3; gg@ (f deo 1 ( 1H- %rokz‘[Z 3-bjpyridin-3-yl)-
et yei

methy§ "E/l BX (Ex. 5.03)
dings I 11,1 dldeo 6 O methyl 12 11 (oxycarbonyl (1 (qumolm -8-yl)- methyl) (azetidin-
3-yl)- rﬁetﬁgﬁ)ﬁﬁ ng ﬁ % ndli1 deduy)rfthremydny. ey 12, 11-
OW&@EIQ&W I‘1(l Yol e@ty@@mthlylmal‘llmexyﬁarbonyl (1 ((1H pyrrolo[2 3-b]pyridin-3-yl)-
methygt(i%eg?y (BB iyl)-thhio)-3-(§2- (3-Hiamshen ) gysrolidine i cariponpl)-eryEsomycin A. (Ex.
5.05
3-Fdascladintisid 3y R-diteoxys-@imeduixie. 11=(PrvaRPenyBH Al ey g pl2.8-bjpyridin-3-yl)-
e g Lo A e a7: Plff%'tdfﬁ‘skifﬁaéﬁ"z‘&ﬁ yfpfomycin A (Ex.

509 @SUl ! nai sylall% gl dg eQxy36 éslrr?ethymzrllq)(oxycgrgg}{ypm t:""'rbyf’a\flk-’[é Bhipyricin-a-y)-
meth %‘“ % 5%“% b ko §'° T e Ao 0 metn 7

pyrrol az of
é%BM os9| th o@oﬁré‘b%dtH?l@%ﬂMt(biy@mmym&ﬁH(d;z_btolo[23 blpyridin-
3-yl)- n?vet -pyrrolidin-3-yl)-imino)-erythromycin A. (Ex. 9.03)

- 3lesscladinbspog mlz-dhbpwzs-dmnbmyb@f@@-a1ns(p*yyarb@myb(m¢1 Bnaphthyridin-4-yi)-
methﬁ»%éﬂwpﬁwﬂy%ggﬁ%emwmeﬁ ‘lfrl?t ﬁ@&ﬁenzene - imidazob-
stidsolagingsyl epx y imidazo
yl)- mghyl)dg) pyrroli ?dmaS yl) |Tm|no) eryth%mycm A. ?)g() 9.0 )y@WF@HW b@@@

sMI g dfifmi O%- B_Hépﬁ&g?rb@ybq é(ls_fﬂuuioj_mé yl)-methyl)-

(H)-mg B g%%

Ao )?F E %g #I 122/‘ r{gn e0 yfgjb(sn 9){0 1(? ,11- (gxyc? gnony rr(i1 rg(c])H mdazol 3 -yi)-methyl)-
I(1 fluoro 6 O methyl -3-0x0-12,11-(oxycarbonyl-(1 (1H
benz&d]ﬂﬁ&&al@- 1c r‘Bﬁ I)( |Iglh SH¥etHIH- Shind)teRtrorycinn-(ER, 1027

OXy.gecR@RYsy (1] 12 QMWZ@B&Q +1-(oxycarbonyl-(1-((quinoxalin-8-yl)-methyl)-

(S)- @nbmmrwn)mamtlmmib)nerﬁhny;hm}/em Al (Ee) He2yt hr omycin A

Ex.
3. 4-065cladinésyMiD), 126080 0/66-0 88t CF MY BIOUIS(RGI8oY/!-(1- ((1H(loyrr0|0[2 3-b]pyridin-
3-yl)-Betigh ¢ Hairolidisyd-y)imeth-inindeaskijromyan AetExy118) oxo- 12 5
ox§-deacladingdy rz;SﬂZ di,deg@e(ﬁ ormstybbrexe hel- (|oxycarbonyl (1 ((qumolln -4-yl)-methyl)-
(8)- FEY[IP'ﬂtE‘r%N‘))m%i tinEPhergbiemyen Aq ) Vel t hr onycin A (Ex.

3. Q@g%qn:‘%o@mgtﬁ pnc!ﬁe eé?naoée&)a(/ereg\ a@d rtrl%et%)nﬁpO@ds wuthultge ?I.Opf of this
docui@ntC af adatk egripduBd leyinp amatvivo\IC 4 about 8 ug/mL orless (preferably 4 pg/mL

met hoxybenzene- 1- sul f onyl ) - az1e3t| din-3-yl)-imno)-eryth

ronycin A. (Ex. 3.109) 5

3- desc! adi Inog,yl - 11, 12- di deoxy- 6- O net hyl - 3- oxo- 12, 11- (
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benzot hi adi azoi e- 2, 2- di oxi de0-5-sul fonyl)-azetidin-3-y
[)-imno)-erythronycin A (Ex. 3.116)
wQ2@eseisadi nosyl - 11, 12- di deoxy- 6- O net hyl - 3- oxpeW/PB20d5/{03829
oxycar bonyl - (1-(3-ethyl -l -methyl- 1 H 20
or lesd) BEAEOE.@yS s Isfreuitdnt toaiihiattiyoin By,yd.g. -dnrerm B)neeharis @y, . pyogenes

n A (Ex. 3. 11 . o . .
1079) S b PN A Mt 95 90 5195 99 PR s B e fo oo
by, e.g))@p@ﬁhbmpgdaniem.- Ekanpids ek grp\)ide(daz etidin-3-yl)-

nﬁh@éﬁ)@&ér\ MR arels Yidh iR RBECoNthé enfifimycth Rddifications referred to above. For

3- eca.alnosy?-ll 12-dj deoxy-6- O net hyl - 3- _}371'1
examiie A PBBIICTE 1P oS AORRIPYS dpdy P 1 U842y, column 1)
US 6, (/2 (dld. rcoBimyii 2);-Wee6,044,226 i(evg.neunar 4)t dnddB/2008/0N 562 Efe.g., page 1) can be
used; ?-%Lr"r?odl‘ﬁcgtaons referreci 10 lf US, 2003/0100518 C&e.g., page 4) can be used; C-6 modifications

-descladinosyl -11, 12-di deoxy- 6- O- net hyl - 3- 0xo- ])Z’U]sl_ 8
eferrasiipoa o EBIONA0THE H0p PRI Do LS, Z0GGIRETR (0. page 4 US 675,133 (eg.
columas Yil7);- et ey I2bod/@z 862 10{ely:, Jagb )2) reah gl gsed;nC-B apedificytidnr refegred to in US
2000/G105{84p P ) Fop 58 G MRUPeETB Senieplg I YS 474788 US 4517.959; ang
US 2ang{peenshd (s/d.- e (1) gambe ksed: €-12 rpedificatjon} %rlqiq‘rred to in US’2003/ 013665 (e.g.,
pages fzﬁlrzztg,'ahg WO Da/05Is0Y barr eadeli ¢l 8 mduiitaionsabaiéd tol imMUB@DO80100518 (e.g.,

page g)_; a’@é&w %JIQE/H@@S(}&EX ﬁg.,iﬁgé%%)d:g%;& l_J%epIOTH%ftoh%g?igg documents also refer to methods
of prepaing anelayxy Tlaesb dogumefit-ate(fdlly incorporated by reference herein.

Ir-rl-e.lﬁ,% rpr Q(I:,an? Eggeérﬁﬁf)@?ng@dg%sq}t Fn?rg%@e%l' Fob @xample, thg invention includes compounds
herait-Te Hey & BoiSASIRHP SIS o PSR 1 32 QI 8 ety onc-
12,1 ﬁo)@&?sdnadém&wewlm-_lm h@-calitrdanycin 6 oiG-destiadinosyl A 1 12-d(desuyce@-methyl-3-

ponyl - (1-((auln i di C .
oxo-1 g?gk%xyc%ébtoﬁ@ ?(;1' -bfﬁnth%}Y'?é%H"bmWH}ﬁ) F?Wgrfql}cgimﬁ érh? irlvgrglrog glﬁo includes
precu;slops.oég-{]'lf $Hchay éj[hS]m@ptr(y@r_ly —5—yl(p4r)anol or 1-[1,8]napthyridinyl-4-yl ethanone.

3- descl adi nosyl - 11, 12- di deoxy-6- O net hyl - 12, 11- (oxycar
Geneb lyI ” tn%_ tkpyrrol o[ 2, 3-b] pyridin-3-yl)

in-3-yl)-nmethyl)-imno)-3-((2-(3-fluoro

p hBwrydonpqds ofl thel preegnt mVQI‘éW'b@ﬁM% prepaye 89 1o the d%ﬂptlons, schemes,
and egénﬁes%)ein, which are non-limiting, in combination with the knowledge of the skilled artisan.

boﬁge;qsw%(ﬁgrlc %3 ﬁl%@l’%@%ﬁ:@ éo%%%xﬁ(%g ?n?a&w?ﬁcgf g\yfilﬁ'h)l gzrbllgh'ogvﬂxix GRS art and are
comnigedidlly yailide, etm de pui&byls)artimgtrﬂay&ryalsifm AtePRKi®; qofpoyrBisfof thgrigyention. See,
eg. @é‘ g,g?é,gg'gpﬁéiﬁob?énﬁql),mq-,B@rm@w&c)wrﬁédﬁ S iy Bédipdiated BXreference herein.
3~ e empriaispIathods SRS 2 BRSNS §3 PRSfigsfomua | KD,
For ek@fyd, U6 bodd/d1 0bb mByesaibed the Brepdrptioniotisuth Seriojirds/ pages 22-27 and refers to,
e.g. @Egﬁgg%é %ﬁ& te\llrlgH;éZS’%ﬁ ¥) S%%E% llg(S b%‘?%g%f &~ doRinE Asiadi NIt of the above

0 cln
docurBerdeare fullinesrgrated by %mw%%s}-- 6- O- et hyl - 3- oxo0- 12, 11-(
OXknAEdds (chn (el Ussaab iimroBudd Yariamdnhat! the (O position (Formula 1, R%).  For

o AN 3D i i ;
o U143 D 08) SEET BOKRAR 44 S 3D epumens are ity
incorpotgtedinyreliesened I]_ergi(l.1Apprgyiatp(ﬁqlng[i@,aggrgqp‘gr@tp@ipmand deprotection can be required
forcei.,émié@gg@%g%g; (R -pyrrolidin-3-yl)-inno)-erythronycin

. . 9.03) 45 i 1 _ s

3. BRIl Ta €91 D342o02 PRGSO ETYR b 5.2, fopoporetn of 7
and BR yeapen ye-dodoniidhed-ty agsetidnyofiadiompdung of Formula Il (Scheme ) where R'™ and
R'® aE%ya%bg%@ﬁ)én%hraﬂhiﬂh@ér%biﬁ | hrofid8 d3RinAE ¥h RPQPB(BIiMa Selvent such as DCM,

THF 3 tplusne BdfiersespoaLdf, aases ab ax JEA 208l RdiaRypeence gn 2givgipr gr catalyst such
as DAY GBEJRQ fof dbduf 4 tod4le nzoédl ot anhiyahaiz of ackd chioride are used, an R'® group will
be in%t?ﬁe@n?lgo%h%_éé@) ahd \’:1"6(%&;14%'_ rI]f'13éc¥ s Jslegf]on@)gfo%ﬁ KifiPHY Rbtiled. A group R'™
can Berdbs iptaldi iy ) I a sgbsaueaionse. Grue-difterenatinRG,rpm B "1 Vafious protecting
grouft’ B lcak be Lbdd QI BAhdsB-dResdtbid MEEBAHe)et ablinfra, including known acyl,

(R -pyrrolidin-3-yl)-imno)-erythronmycin A (Ex. 9.07)

3- descl adi nosyl - 11, 12- di deoxy- 6- O net hyl - 3- ox0-12, 11-(

oxycar bonyl - (1- ((1 Hindazol 3%yl )-nethyl)-

E‘R)E)yrrol |d[n3yl 2;i m po) -erythronycin A (Ex. 9.09)
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1079) and/or an in vitro MC of about 0.5 g/nL or |ess
against S. pneuno. that is resistant to clarithronycin
wbdpo6me§89 an ef fl ux nmechani sm Exanpl es are prPOWIBMOER/003829
The present invention is not limted to the
carbanﬁfyb{tam SVROECAP Giolibss aid 1Be ke, @hiel tathe inrcdb@deby kRown mBthods. In some

preferrg%e%?@mélgu (pégaftllngc raetal e%nfzfcg{jsgrgﬁ%?g %H%r %@mples of hydroxy-protecting

groupsc iblugen mejhylthidn®tig/), 1‘I2MS 4'F,Bj)M TBDPS dqtrm% S@p aeugnethoxymethyl and esters
mcludlﬁg Q@%zzgrﬁi e llﬂe E)FaQI'pIéB'Bf doroticodoflehtS |r%ﬁb9e2b0ﬂ1ll5l@&ibfo(rﬁ, [MF, THF, NMP,

DMSOU@> tﬂj 7)’8%(%4@ Ntf\g(? raétm/%)cgba@ r% Ll%)éﬁ\tebolphos I'Ig &[’—1@1 et 9 mp&hre of any of
the foraguihgl withadr imdinaut anyedfestiieedTHFO 1|,2r=dlrnlShQ®eﬁ3¢r@1Mg¢MzEtpéc,gacetone or the like.

Other ﬁga&a%s arLe!Skng\QrQ R i@%@aﬁﬂrg aﬁ@toghe orBAHY ilied dkeah, 075, 133

002/01 5621
zpoasawn@%cqmst@durtfer gogiisg; ¢ pe a% AeRicteddp apfieatss (13 10 giay f compounds
of FormRQ83WOMI0RE Ldhd(e/Igie., coraginds wisaein bieadigslegds >CLOY, 4 is -O-, and 5 is -C(O)-.
nodi fications referred to ikp $#,474,768; US
4,517,359 and US 2003/01§8§¥§L(e g., pag 1) canghbe
ﬂmdhfhﬁﬁtlons referra to in RN

pages 12- ; ang
X ~J ., |f|cat|ons [\ to i MHUS
2003‘} 100518 |(*e. g. age 5Ja and Eg(zo 3/ 0013665
(e, page used-?hE'forego&nQDdo'unenPs 0
af%o rejer Lo met h8 s¥ of preparing aha

N/

15 The prese i nvention includes internediates:
i qventi on i ncl udes conpounds ereiln
r,otecting group such asmBzhy
3- descl adi nos | -?1, 12- di deoxy- 6- O- et hyl - 3- oxog &Q|11
- (oxycar bonyl ﬁ etldln 3-yl)-imno)- erythronyC|n A or
3- descl adi nosyl - 11, 12- di deoxy- 6- O net hyl -
0x0- 12, 11- (oxycar bonyl - ((1- benzhydryl ) - azetldln 3-yl)-
i mno)-erythromycin A The | on al so includes
precursors of 2 R such as 1-34, 8] napt hyri di nyl -4-yPp
et hanol or 1- [1-J\6napthyr| i -4-yl et hanone. Z;GfN
Gener al Prequagkdh Met adds The conpounds of t he!
present i Qv i onRtan be prepared according to//‘e

dQ§cri LoYS, . sehaes, and exanpl es herel///whlch are
HENNg, of n fonbynat i oACwi t h thmﬂ

sk|I@ artisdn. O.Eryfhronycin and cRar
conpbu ds, ma y7of fwhiNech are known i nmo%
25 cp cl ' l e, can be suit

mat®ri al r prepaPiny conpounds ofst'hedi nv ntidn

See, 0. 2,653,899; 2,823, 203; an 803.
These doc are fully incorporatedcby efé?%nce
herei . Kn ernent ati on net hods can be used to

i ntroduce wC- 13 nodifications (Forpgula I, R).
For exanple S. 2003/ 0100518 descri bes the preparation
of such conp09ﬁ65|at pages 22-27 and refers to, e.g.
US 6,437,151 and WD 99/ 35157. See also US 6,472,371 at
colums 25-32. Al of the above 30 docunents are
fully incorporated by reference herein. Known nethods
can be used to introduce variation at the C-6 position
(Formula I, R). For exanple, US 6,075, 133, col umms
55-58, describes al kylations at C-6. The above
docunents are fully incorporated by reference herein.
Appropriate functional group protection and
deprotection can be required for certain
transformati ons. 35 Known net hods can be used to
protect at 2' and 4" (Formula I, R13 and R16).

I ncorporation of RI3 and R16 groups can be
acconpl i shed by reaction of a conpound of Fornula I
(Schenme 1) where R13 and R16 are hydrogen with an
aci d anhydride or acid chlori" contai ning an R13
group in a solvent such as DCM  THF, or toluene in

a1 o o . s 1 o —— — ___l T - o
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30

the foregoing with or without any of: ether, THF,

1, 2-di net hoxyet hane, MeCN, Et QAc, acetone or the like.
w@xdveneTsBdi fi cati ons are known in the |iteratuP€r/mBrdoy@3829

the ordinarily skilled artisan. Conmpounds can be

furthegrmomdi fied, e.g., as depicted in Schenmes 1 to 3

to obtaipn the conmpounds of Fornmulas IV-VII, XVI, and
XV, 1id. ., conmpounds wherein diradical 3 is >C(O,, 4
is -0-"9and 5 is -@O-. OScheme 1 0 RI3 ~ \N- /*
RI3\ NR3/ RBMANOO C 0 HOO Y CHII

o 000 RB"%OR5 ¥O"00O0 OO0 0 10 OR16 |

b P 7"N A T/Q\TANO--G 1\ C I/",RB ¢

ng (]\I-%%QL “,R RV., RI3 OO 1 \ 011",
0 9310 TV 11 0 V J(g?16-Q§V\D

032903%0 aVid,P R7
O 1~0v76 O \RI[*RL™) AR3 R13 O . ~~(r

Vi Vil

Scheme 1 illustrates preparation of compounds of Formulas II-Vil. Formula lil can be prepared as
in Step 1a by reaction of Formula Ii (wherein R' and R™ are not hydrogen and the R™ and R'® groups
contain no unprotected primary alcohols or primary or secondary amines) with about 3 to 5 eq. of CDI. See,
e.g., J. Org. Chem., 53, 2340 (1988), which is incorporated herein by reference in its entirety. The reaction
can be carried out in an aprotic solvent such as MeCN, THF, IPE, DMF, or a mixiure thereof in the presence
of about 2 to 5 eq. of a base such as DBU at about 25 to 40°C for about 2 to 12 h.

A compound of Formula IV can be prepared as in Step 1b from the corresponding compound of
Formuta Ill by reaction with the primary amine of a desired N-11 side chain in a solvent such as MeCN or
DMF in the presence of a base such as TEA or DBU at about 40 to 80°C for about 12 to 72 h. Group P in
Formula IV represents a suitable protecting group or can be represent a headpiece 2-R? as defined herein
for Formula . )

The cladinose moiety of Formula IV can then be removed as in Step 1c by reaction with an acid
such as HCI, e.g., in a binary solvent mixture containing water and an alcohol such as EtOH at about RT to
45°C, preferably about RT to 40°C, for about 6 to 24 h, thus affording Formula V. Representative acids
include dilute HCI, sulfuric acid, perchloric acid, chioroacetic acid, dichloroacetic acid, or trifluoroacetic acid.
Suitable solvents for the reaction include MeOH, EtOH, IPA, butanol, or the like, and mixtures.

Step 1d illustrates oxidation of the C-3 hydroxyl group to an oxo group to obtain Formula VI. This
can be accomplished using, e.g., a modified Swern oxidation. For example, a compound of Formula VI can
be reacted with EDC and pyridinium trifluoroacetate in a solvent such as DCM at about RT to 50°C for about
6to24h.

When P is a protecting group, deprotection of Formula VI and introduction of a desired substituent
can be accomplished by hydrogenation. For a compound of Formula VI wherein group P represents a
protecting group such as Bzh, Bn, or CBZ, this group can be removed by reaction with hydrogen gas at -
about 1 to 4 atmospheres of pressure in the presence of a catalyst such as palladium on carbon or
palladium hydroxide on carbon in a solvent such as MeOH, EtOH, EtOAc, or THF at about 25 to 60°C for
about 4 to 24 h. In the case where group P is a protecting group such as BOG, this group can be removed
by reaction with TFA in a solvent such as DCM at about 0 io 25°C for about 0.5 h, or can be removed by
reaction with an acid such as HCl in, e.g., a solvent mixture containing water with MeOH, EtOH, or THF at
about 25 to 50°C for about 1 to 6 h.

-16-
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35

RS\\"" 01110 ORO0O O OO0 OF VI VIl Schenme 1
illustrates preparation of conpounds of Fornul as

WO 406671589 Formul a 111 can be prepared as in StPQI/IE0@3003829
reaction of Formula Il (wherein RL3 and R 16 are not

hyseog Sl@te@ﬂ@ gre® iKiehored] aRéh ggsupLp the stantira24R? ean be incorporated into a

compogﬁg r?gk nwfat Wogﬁlbcgﬁ“{]yq?gl 09 (%Iée oﬁov? {1& Wéﬁmaﬁ élhgrre (ﬁ%ﬁf&é\d@rsy -C(O)(CH)n-,
carbOM@c'd@mmnmg BIYouR 3R ggege reqgigctin thesor%ﬁwr%arca&befa'm'de such as EDC

in the Eﬁgééﬁﬁ'c@ofw ERERF SRAGs H@B‘Ttaﬁd/@rrﬁMAFeﬁw)é SOVEP& sudhaiétDcmm DOGH) THF or MeCN

at aboqq.aﬁctg Hglﬁeodr B%i}t 2'(59 Z%n rﬁﬂ@{n‘é{;v&& ?pechjg@ onﬁ (ioHtalnmlg & s“e%@ R? can be coupled

in a soilerdlBaitas2DCM, BHE@r MeENan besmesnchois b@B@ualn ag &t DiEA, NaHCO;, or
potassﬁ&n é"agb%ngtgrat Q&ﬁtﬁ to%O‘tCPfonl%oJﬂ 1|t§‘8ﬁ°£m%lféchlr5€|cai:@fsn§b HY,- or -SO.N(R%-

h
& sulforyhgiHe ob PUleeY FHIOECS fqnt%y‘gr%a@ir’nétﬁ Wt {“ﬁé&gﬁ?%n*?@feac‘ed in the

preser®i@longbadk s@cl’d&STEAedHEﬂ- ldHGOHer miakiomi carbanaoih \aesalverst godh as DCM, DMF,

f 6\ /o7
THF, errEM'\@Iﬁj\lb%@ug%Q é {: fﬁr ét{?ﬁt &%ﬁf@&ﬁ rgsbﬂmé?g%ﬁaoﬁé&w i@CR) R, an
aldehy@e capaifng aglup b Hetone epaiyect sC@)Mﬁt)ﬁb»re B B8 é'E‘f"‘Frh{deaCted in the

preseﬂ:reQ)‘fJQ b&¥e ifALolRAt §u@ﬁ’é§ﬁ@®l¢l EiOhﬂBdWoEEIQF I fRheaasadabduiiag the addition of
a4A mqlqepruglége\{eggeﬁ aggutggﬁ%gé 8 far eblo“t %1?)' %C}ht% fg%l tﬁé Xor SBJ): %Mﬂe which can

then @8 aehal reacieth with HClredueing. agenh sachbi a$a|59dugr@)| Qy@mborohydrlde or sodium
trlacetm(%tmldﬁﬁn&é)é’[taﬁbﬂ B¢ MRE fr al?d"u@4 ﬁi’bﬁ Q@Wﬁére §||:b@||&a@8|s HC@H(R")),-, a halide

or sulopsto SEAIG2 CHURACHT NEHUET SP1 B (RS0 PHAI Ao O & Base at about 25 o
150 d?ﬁarsaeeanmh lay OCAL THB, or MeCNgfer abiolitft BtoHEh; 5)wlre diradical 2 is C(OIN(R®), an

lsocyaéla thntE S Ri ltg%u) % dA (ga'rba%& 9:? ﬁ'@l‘é SF e sifchb CIC(O)N(RZ)(RG) can be reacted in

oroa uor oacet 1 c

the prawANE | acbasBISVRYASST B DI BaHEQe OF BPtasSH “R}ﬁdﬂrﬁ splyggisuch as DCM,
DMF, |T|P-l%; rtmécawad aboQf 28 0&s0a toe abdund Bt Endes). whsteegiratiidal 2 is C(O)O(CHz)n, @

chloroégzrgata r°8 L r%ﬁ%g )éBoggt(éIQ feah BE \ﬁ%céq_nyﬂ[a Q&éncg P4 BadeQudias TEA, DIEA,

or mul a .
NaHCéhc@mpﬂaas%meqarbmann agolgent sieh 7 AG, i FESIAHaT b3 1At 251 fo 40°C for sbout
30 mhOko &R o lemgmeumdr Rhvdréisnud groMl 2GAN (PRParktion of the reagents for

: ed wth r|d niumtrifluoroacetate.in a
'“"Od%”%'ﬁtt°§ﬁé’l’*fa°5?£§:%&rﬁ]ﬁ5§{g ¥)RT to 50C for about

6t Frdddia VIbeTheRbrérmrea apnro‘itgctq tng‘lrgj engsatinglapenienignelasat §ye C-2 carbon by
reac'ugr%fr()‘lI lfth ¥ Bas%nglcﬁ Q§ §63Q1Hm R, Rhiud dﬁ&)‘bl'obﬁeﬁm&élkaﬁthhmeﬁkamethyldlsuazde

R e e A ——
with 0V0ibip oSélédt’roﬁtﬂleBmhludlﬁjWan ejectrQBEruve fucsinging ag;entawh@@ Selectﬂuor (marketed
by Aujﬁ'g@\étg gnnﬁéﬁhé’n’ﬁ@aﬁ, 'In‘?;{1 lmoh;&ram{rgéf%hgﬁ pGHSh Ak m%ﬁneﬁl l@éWEe darrie@ out before or

esence of

after ’gt\gtlrngr};zgqveg‘;@@wf Q@UB&H sasiPRon Sé%ﬁioﬁower B‘@h B%jl rﬁ'}ﬁd In some cases to
the c&ﬁﬁﬁtn@imy @fﬁgl@[]p Qe Nhd ébnaltld'fsl of Aftinsalationgest MeSidpedtt Bb, this chemistry to

proceleér glrcwg g@n%%byéaa ogq% In%%nél%tegoé:nctnq{é/dro ?r%uﬁ for glﬂﬁeh\ﬂ or VIl can be

such
remoasl (medtuyﬂ'gdrggem ps [grmwn lrethe @rdy é@c’nqwn @ é Y’qn; gﬁ:ﬁ\ﬁ? MgOH at about 25 to

60°C y:ébdupﬁ l% 2@‘?1' ¥ fiovs H@yh oPEBAPGMTAE farlemult Groupt RI° BI5C° Eabe similarly removed
about [ £1TD ved by reaction with an

from apy; f'aa'g%FPPUHQOfI—’éﬁ prf“'ﬂa” 'B"eé‘ M- 2 sol vent mixture
contai ning water with I\/b(]—| EtOH, or THE at 30 about
25 to 50C for about 1 to 6 h. -16 WO 2006/ 067589
PCT/ 1 B2005/ 003829 Once a protecting group is renoved,
a new group of the structure 2-R2 can be incorporated
into a conmpound of Fornmula VI, e.g., in one of the
follow ng ways: 1) where diradical 2 is -C(O (CH2)n-,
a carboxylic acid containing a group (CH2)nR2 can be
reacted in the presence of a carbodiimde such as EDC
in the presence of an activator such as HOBT and/ or
DMAP in a solvent such as DCM DMF, THF or MeCN 5 at
about 25 to 40C for about 2 to 20 h. Alternatively, an
acid chloride containing a grbup R2 can be coupled in
a sol vent such as DCM THF or I\/ECN | n the presence of

oy



4A nol ecul ar sieves, at about 25 to 60C for about 2 to

18 h to formthe corresponding imne, which can then
wheoobstsker reacted with a reduci ng agent suchP@EIB2005/003829

sodi um cyanobor ohydri de or sodi um 15

triacet oxyborohydri de atscab@el 25 to 40C for about 4

to 24 h; 4) where diradical 2 is -(C(R6)(R7))", a

halide or sul fonate containing & §

R2 can be reacted in the presence

25 to 150C in a sol vgnt such as A

for about 0.1 to 12 h7"5)where dlradl

C(O) RemeYall am—TsoCcyanat e cont a ni_gg" a '

car banoyl chl ori de of the structure Cl NUR2) (R6) ©

be reacted in the presence of a baseOsuc

DI EA, NaHCO3, or potassium carbonaye in

as bCM 20 DMF, THF, or MeCN at

about 2 to 8 h; and 5) vvher? di

C(OQCH)n, a chloroform R €ont ai ni ng a gr%ﬁ

(CH2)n R2 can be reacted inAhe presence of e a.L,e

such as TEA, DI EA, Na or potassium carbonate in

a solvent such as DCM TMF, or MeCN at about 25 to 40C

for about 30 min. to h, thus conpleting the

i nter-conversion of group 2-R2. (Preparation of the

reagents fap introducing 2-R2 to the rolide is

di ggussgd bel ow. ) 25 Formul a VI 10gan epaged ”S in

3 1

r herating an a llaté at/thé\
C-2 cegb O(Beagél oaqgf Vigwi t hOs ch aQ
sodi um'fiydri de,|"4i t hi I"am

hexangt: bdf'&l a sol veng(sx‘SU

about -507to |30 out 10 to 30 . _This ani
eggyed Wi a variety @ ophi | es
el ectropositive fluorjnating agent Xuch
as Selectfluor(r) (marketed by r Products and
Chemcals, Inc). Incorporatidd df a group R4 in this
manner can be carried out befgre or 30 after the

i nter-conversion of group 2. described in Step 1d,
however, mght be limted #n sonme cases to the
conpatibility o group 2 to the conditions of R4
i nstal l ation_j ugt des rlbed For this chemstry to

procegd, grou nndlt13 dr ogen In a final

ste elther VI or Vil
can be ved (re 1~ac<—:vd b kpawy in the
art by Peact' b sol ent such as I\/b at about 25

to 60C fg* aljout[6 (@
THF for sil yW= R13 Qr 6 can be simlarly

renoved x135 frofp any final conpound of the present

invention. -17 WD 2006/ 067589 PCT/ | B2005/ 003829

ScAllermeti@N0 aGoRPoRER0!, Formula &l @herginn. is 24(Q). 40 Far il @ i rC(0)- can be

prep%r as Oel;ltll%d m%chéfn@?vhé In SRR EomfAlli canBGercbnVddedRib3he Eyelic carbonate VIII
by treatrpgat @@r@nhy@@tﬁ COQ%"[IOI’IS W|t9 aQahosgene equweQent sggn CBI d@uccmylcarbona’te or
ethylenecarbonate in a solvent such as DCM, MeCN, benzene, toluene, or a mixture thereof in the presence
of a base such as TEA, DIEA, NaHCOj, or potassium carbonate at about 25 to 50°C for about 2 to 20 h.

The cladinose moiety can be removed as in Step 2b, either by mild aqueous acid hydrolysis or by

o renmove acyl, or TBAF in

enzymatic hydrolysis, as described in Step 1c, to afford Formula IX.

Step 2c illustrates oxidation of Formula IX to the ketone X using a modified Swern oxidation
procedure, as discussed above for Scheme 1. Alternatively, this reaction can be affected by reaction of IX
with the complex formed between N-chlorosuccinamide with dimethylsulfide in a solvent such as DCM at
about —20 to 0°C for about 1 h, followed by reaction with at least about 2 eq. of a base such as TEA at about
—20 1o 0°C for about 1 h followed by an additional reaction time of about 1 h at about 25°C.

-18-
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15

OcR13 NOI OO0/ \ N~ 2e Forrula M OO0ORs" '"OO
OO X Aternatively, a conpound of Fornula Vi
woL@emsTs88 is >C(O, 4 is -0-, and 5 is -C(O -PCHIB20&5/003829
prepared as outlined in Schene 2. As in Step 2a,
Fpérfﬂdla@(l kén l?eéb’ﬂedéﬁedea@ MVSe 2dlbyt@atneat mget anbywaustzomdittoas by reaction with
CDlin gﬁ &§%}98ﬂ%e i aﬁﬁﬁf aﬁu‘ré}‘ Ulé%l.g a%[\%rq L?éﬁsas%MjFll[bl\anét a‘%J’( 55 fb 40°C for about

I succl nyl carbonate or 5
24 to 48thh JThie nevarsieo 19ait @sd e dens sieRwPa bYSR: Hedisd PERNPIYBER] Formula X with about

1103 Qf BZEBRe shé éém in @&olPerilbuch WE BerizBiRS @ @dludns at dBuII0as 80TC gor about 4 to
24 h. ngrr% 935 gllygtijgl%gl?@n g‘éﬁ PR ‘rgﬁ@ %%Su SHe rhzﬁtstbglarglhﬂdpdﬁ_w a solvent such

as THE baDiIR assbonDi4etiy 0°Cafor dbeutr @rfo 3 thinasTherann @ppdpged can thae pe reacted with
CDI geﬁX@mc fle %%@%ﬁlaggdnqpom(dj&f%bfﬁhasﬂor by enzyrrat ic

scrib in S

! Ror"!yiae\ﬁ cgbg PhiRadIRINERIeR 2T BLeR nbw't'r%i’?ﬁj?cgpfl"}@“t%“ 1%, the genera
mannef & SBRmS USIWQenaP if50al bifotethgSyveupn it @an datrépdaved W@h a desired substituent, as
Jpr.ocedur e, o me 1.
cescrt g STE o P AT ORGP iBSapaRURIE o sigoysped above for Sche
reacti on of IX with the conpl ex fornmed between
N- chl orosucci nanmide with dinmethylsulfide in a sol vent
such as DCM at about -20 to OC for about 1 h
followed by reaction with at | east about 2 eq. of a
base such as TEA at about -20 to OC for about 1 h
foll owed by an additional reaction tinme of about 1 h
at about 25C. -18 WD 2006/ 067589 PCT/ |1 B2005/ 003829
Formula XI can be prep m in Step 2d by treat nent
under anhydrous conditions by reaction with CDI in the
presence of a base such as DBU in a solvenp such as
DCM or DMF at about 25 to 40C for about 24 tQ 4@ Ris
Thi s conversion can algp be done stepmﬁs “Fi B st/ N\
trea%_l N9, fx COWDOUnd of Formiula X witheabout toQ3
P %ase such as DBU in a sol R uch asl“benze
or toluene at about 40 to 80C for about @ t-o_5-24 h
The resulting allylic al cohol can t hé treatedow
a base such as sodium hydride in a_solven Xﬂ?
THE or DMF at about -40 to QC f about 1 to 30 i n.
The ani on produced can then reacted wth CDI
generating the correspondi conpound of Formula Xl.
Formula VI can be obtaim€d as in Step 2e by treatnent
with a desired primary amne, in the general manner
of Schene 1. Wien P is a protecting group, it can be
replaced with a desired substituent, as 10 descri bed
in Schene 1. Moreover, Formula VI can be hal ogenat ed,
etc., as discussed above for Scheme 1. 15 Schenme 3 0
R3 RI3 3a & N~ Formula X 50 RO00 Xl 3b-19 W
2006/ 067589 PCT/1B2005/ 003829 3b o | ~~0>R3 R13
~(, R3 R13

N/
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+ NN 3c 2ZNI \ N sO R5\",. 0 '~~ ~~~ O00O0O0O

O Xl XIv 3d /PN 01iCA 6 0R1~~\R1 0  ~/ R3
wW@e006/0§758N ~O' R3 R13 ' R13 0 N-- i N N~ 10N~, , PGI/IBR005/003829

RS\~, 0 0,00000XVI R4 XV Conmpounds of the

present invention wherein diradical is >C(O, 4is a

group N-R10, and 5is - C(O be prepared as in

Schenme 3, starting from For a XI. Simlar nethods

are referred to in US 20 0013665 (pages 7-14) and

US 2002/ 0052328 (page 7 which are fully incorporated

herei n by 'referencé. Ketene acetal XI @ can be

prepared n.Stgp 3a by treating Xl :
suyHNgs , & dRdzapi cycl o[ 4.3.0]n ege
TEAF | N tan®t hyl ¢NSi | azi de HoW Jum O,

of a KNS Ive t, such agev
prefé?ﬁ tion canbe stirted
20 tg '

{93 hd 10 Azide Xi11 can b pr epar
3b vvlth about 3 eq. of an azid
trinmethylsilylazide, sodiu
azide, preferably trinethyl
of a Lewws acid, such as
titani un{IV)chlorjBe, boron trifluoride diethyl N
etherate, or aliiil numfichloride, preferably 1 \
tin-tetrachlori 5 and an aprotic solvent. Suita e
sol vents PngludeNDCM di chl or oet hane, c&lﬁ/gu r m Ror

ch{ @ﬁl de, preferaBéy DCMO The 1 oR° Cafg
oaboyps - 80C and 15 vvar%d—!"\'a 258
ly ancfﬁd/for about 4

‘tv Step 3¢ of For mul B'XI 1 1,

ved by treat méht

inc in an acid

ORT for Oabdut 30 nmin. to 2
can fe corverted to the corresponding isocyanate by
treatnment wth phosgene or triphosgene in the _
pr@wenvoedsafl the dyessat invangien weeramEdirasicahg isi 1 (AL 4 inAProup N-R and 5 is -

C(O)- "JH% %E'p?epﬁr%ﬁ‘é@ﬂ* SchiekieB, atartifdiord Forndfla Ki. OSiANe mefods are referred to in US

2003/8916’3@@&} Z%ggsagﬂéh@n éré ?gc}z?o%@g{a (%bggeu%)o W:{]E:R 9 q:ully incorporated herein by
refergpecef er abl y about 30 min. -20 WO 2006/067589

PC{I&%’(&%&Q@( 2P3825% E@Sarb@ QQM@@B 8a R frekifg GO MR hiase, tsOch as DBU, 1,5-

IcC urea XV as In

dlazagggzio{de'ﬁO]mq qﬁﬂeyDlE&ﬂTﬁé Ift jurg H@(aé\eg@'gﬁ@'d&f orgﬁggsb%p?)@methyldlsuamde
prefef@bly DB, in tifatrésease OfdFolad epratizrselverorsubMEs MeCR.AIMI, ar Tiin eaaferably MeCN.

The r%ﬁ;g% ca-rl;rﬁg tlrFeg %FéﬂoﬁgboctQQ%(g% p‘?&?érﬁﬂ)l? gchlVéO l@teo@%%bcﬂt 40%nin. to 3 h.

erab

pr Afider é'lﬁloﬁn bamrtare@' 36, inTHiep B Wi PoHy 3p‘|"°0(%6'? aegqpatl%lﬁagent such as
tnmethﬂs:f?ﬁﬁ&@ dodilin L@ RR@BGNA QzZIOd, pRidamclrisaidlisigiazifs thabs prasence of a Lewis

acid, sa/cgn as tln ge?rachlorlde titanium(IV)chloride, boron trifluoride diethyl etherate, or alumlnum trichloride,
preferably tin-tetrachloride, and an aprotic solvent. ~Suitable solvents include DCM, dlchloroethane,
chloroform, or carbontetrachloride, preferably DCM. The reaction can be started at about -80°C and

as in Step

ation reagent such as

Ide or tributyltin

|yl azi de, in the presence
i n-tetrachl ori de,

N\

warmed to about 25°C and subsequentily reacted for about 4 to 24 h.

Reduction as in Step 3¢ of Formula XIII to obtain Formula XIV can be achieved by treatment with a
reducing metal such as zinc in an acid such as acetic acid at about RT for about 30 min. to 2 h.

Amine XIV can be converted to the corresponding isocyanate by treatment with phosgene or
triphosgene in the presence of a base, such as TEA or pyridine, and an aprotic solvent, such as THF or
dioxane. The reaction can be carried out at about 0 to 50°C, preferably about 0°C, for about 0.5 to 12 h,

preferably about 30 min.
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15

5 in a solvent such as toluene at about 60 to 80C for
about 10 to 30 mn. to formthe correspondi ng cyclic
wWoe@a/ 089 The reacti on can be carried out at abOLTB2865/003829
to 100C, preferably about 80C, for about 0.5 to 12 h,
prmé Rb&khale ednstcorveited Mitgtlie ulRA(XM = it Steb@&d by teectiot it a ldesired primary
9 n The
amlnekrﬁ%ﬁspr%ﬁéé gloa&tae[br(?g s%l(/@nggggw i ‘thad@@aEQVbG dﬂﬁst% f&H’PQ In?e%r urea.

such THF
reactidnoranigcatied opigat fbeutiontor1AE’ Cp pr@geéq,weab@pt ZseC dor abgHt 0% p&iz h, preferably
about @rh thé bélsultlnéQrdﬁi@ét'cﬂ@the@bé}heateah}%é pRbericeatd babe eaph asbotassium hydroxide

tabl I i
in a Sﬂ‘éﬁ”{)@"&’ﬂ as gqluenglai' al?ng?? \%H%O (j? E)r %bmﬁqg (llecpgor &[ oféﬁf)l’ﬁfiﬁg ca'?espondlng cyclic
urea XVh €The irevetionroen b@cqymdanuw@b@{b Agliot 1|0@r€>s preéaraily 6&9@\8@ C, taf émsﬂ 0.5t012h,

preferg’ ygbo@§pmound of Forrmula XV is a protecting group,
% r-conversion o

ad&fi@ﬂﬁ%ﬁﬁé‘sﬁ%ae pther than g,ai cq%qw—gfz agg %gﬁtggn\g%a st?[rong base such as KHMDS

at abduh T tp Q5°GL h(‘a”soﬁ'fent&ug’r auTHR%r @hsutitrio Sthap t@@)eserrefabra., ap akyl or allyl
halide” %?)Oalﬂ&q &£ Ieas? y 'le gfeﬁv 1, ﬁrﬁﬂelhq_ %aé rsbféﬁleQH&wdgngr@udTﬁJ%HQis halogen, or

I’ogous to that scribe .
alternmgy,',mqqylpte Poiosyipte, atth\e tigpe ang tﬂgperatare(ygndltlolqs &eq;%
FCGrH&H Iaof\ﬂ coﬁfpo&ﬁ\d o FOrmMIaP5y is-a protdd:tifg dkap, Be XlriconvétsioR of e 2-R? group

can b?&%;:omﬂgh%dﬂv m s&\emnﬁ\l_aé géglr_rl%hl ]Ir%\oﬁ)]oia,tlgn é@’gréhg F\M(Qaln Step 3e) to form

a compgufiridiof Bor(Ma X¥Ecandoe camied gup |W§U‘@6¢r@5)gglggo that descnbed in Scheme 1.

PCT/ | B2005/ 003829 4c !4ggsRds O ~—~N 7/NA 1111 C -6
RBRO 7 RI9I"IN1/ \ 13/ -cV VRLNRL 0 R3 R13 /
R O1oN P

Formula VI or XV

4c

de
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TN4 O N4 NOORI3 0. 7- RB\~% OO R\\\% O' OO
OO0 XIX O XXI Conpounds of the present invention
wob@cecssr adical 3 is >C(O, 4 is -0- or - N RIRQF/IB2074003829
5is other than -C(O) -, can be prepared as in Schene
4. A starting conmpound of Fornmula VI or XV can be
treated wijth a hydroxyl am ne of structure R19-|O NH2
as a free-bage or hydrochloride salt in the pregepce
of a base|such 5 as TEA in a solvent such as or
THE at about RT for about 4 to 24 h, thus providing
Formula XVI1 as J;Pn Step 4a. Were R19 is H a conmpoundp
of Forgrul a XVIT Nwherein R19 is other than hydrogenﬁa\h
be prqgmed % eaction of the correspondi cﬂ%p%u_nd
wherre® ils hygdrogen with an al kyl halide or e
lkyl ,; halide in a solvent such a R1

f?he resence of a bas®gsuc EAR® SN
oat pbout 25 to 60C for 3abo BA13
/ Il is H a conpound. "

pared as in Step 4b h rgact.j o

g agent such as vl 3Q 07 0

r Et OH at about f t 4
to 24 h.l A conpdhd of Fornula X X can be Predaret agxi
in Step 4c by reaction of XVIII, e.g., as described

| NCddpodR4f Hid pldddf, invedtion whbre cﬁradild:ey3 0P dinQedr tNR')-, and 5 is other
than - )ercenb rgbear Lin EReHEN WidnftG BhERE Sﬁ:o%ulg ﬁﬁ)r@@/d:an be treated with
i

n acy a15| n agent contal nin
a g apino Al SRR EION: PO PGP 2550, GURIODIS s Sy B PREonpRof 2 base such
as TEALE R séhbnbatch a8 ot TMF ahabdul RTUHGE Abagt Aigenh, huscirovidisg Formula XVl as in

Step ?q_ q}é{%eé‘f % %oqgr?ag‘{?&h gngg)gF?{'%LlaégﬁVMem R ot other t\;\\gr% hydrogen can be prepared
by reddi@Hp! tEt @Htesrandiag compeund wherp & elehymgea%ty@n Pﬂwlff@Pde or substituted alkyl

halldc?ip%létalvéhgsﬁcﬁ a%dm MBCR OSFRANENA 112f prés@RdELYf @ bl suerass TEA, DIEA, or NaHCO,
4e by reductive am nation using an

at ab%2§°(§8 fﬂreabt?%&tﬁggrng an R8 group as described in J.
Mewher€tmdhof, X\8Bis HB0:86n{pbe@D Y, Faniile XMilk cgnihery be prepared as in Step 4b by

reac’uérq BPJZ\HP\Knﬁ.kae ﬁedu@lyg rheduenes T'@‘%ﬁﬁ b RkoivéMt ehNRtNacR ¥s EtOH at about RT for
tion can be enployed. In the case where

abougglogh RO are both non-hydrogen, sequential reductive
amA Bérhpodns of oMM lile XXeoah be mmbamd aa incyepéniydeastionrofir XMl 2.9., as described

in Ug%ou@llﬂg 8 QJhQ:ﬁ h‘i/ﬁ!]gfm%ccor fb)}"%féﬂé'n‘aé‘ RereiRGin D4l Bglhe gr&ence of TEA and

to ordinary skill in the
with @r&cylatlnﬁﬁwrﬂp@”&%'n'mde&!ed@ 99HR-radical 5 in Formula I)

ar & caRRhdbt KontlA &X@:@rﬂﬁ@pﬁ’ﬁﬂae@és in@tepddaby IreacTimewitl ss@ducing agent such

o s PRy AT 61 15 oo 0 r
mixtuRCGTére@20aBLI0RBRPgouSHedEN S Pe 7 T_6 H O1 ~RlL N

O R comp®ints iFofduidkxi 8, b prebéded 1 ifOSte 49 BYXdekuctive amination using an
aldehiyz/f:i)er %{amm)é\én R I;roulp\| as described in J. Med. Chem., 33, 3086 (1990), which is fully incorporated
by reference herein. Alternatively, direct alkylation can be employed. In the case where R® and R® are both
non-hydrogen, sequential reductive aminations can be performed on a compound of Formula XX using
aldehydes containing groups R® and R®. XXI can be fluorinated. According to ordinary skill in the ar,
modifications at C-9 (diradical 5 in Formula 1) are general to the compounds of Formula |. See also, EP

0345627 and WO 02/57286, which are also fully incorporated by reference herein.
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XXI'l'l Conpounds of the present invention wherein
waleoadsssd 3 is >C(O), 4 is -0- or -N(R10)-, arpdI/B2065/003829

C(ONR19- or -N(R19)C(O - can be prepared as in Schene

5 and referred to in, eseemebS 6,262,030, which ps

fully incorporated by reference herein. 5 qup&Unds

wherein diradical 3 is other than >C(O can @e,e

prepared according to Schenme 6. Sq$lla? 1~

transformati ons are known, e.dg., ‘ 2001- 7§669

which is fully incorporated by e ﬁereln A

conmpound of Forrmula V or corre NQ lnfer@bdnate

being nodified, e.g. C9 (diradia ,

herein or known in the art, can b react d” wi t

desired carboxylic acid in the ofqa 10
carbodi i nmi de such as EP& h of "ano
activating agent s as HOBT or I nQGa sol vent

such as DCM at about 25 to 40C for abbut eight to 48
h, thus form ng Formula XXIV (wherein }radical 3is
other than >C(O)- or >CHOC(O N(R14) ; as in Step
6a. Thiegmuleafbl or mati on can only be carried ou on a
conpound of Fornula V wherein group R13 is noy
hydrogen. In the cases where group Pis a h%oQ@ctlng
group, the inter- verghi on of group ZFFZ
acconplished in tﬁSHEEWB\QgQEer as eZcrﬁbed in
15 Schene 1. At this point e pro e V/g g@ﬁup R13
can then be renoved in a siml ag™ \
described in Schene 1. A conpou 8XV Nan
be formed as in Step 6b by reactivo mnth bout 1, 3
eq. of bis- succininmdyl carbonateNn a, selyent /[suc
as MeCN, in the presence of. a RtSe sPch fas T EA
at about RT for about 2 to 8 h. Tht f or mati on
can only be carried out on a conmpound erein group

R13 is not 20 hydrogen. -23 WO 2006/ 067589
PCT/ | B2005/ 003829 Schene 6 ,P 7.N C_ @(XII(D/ Rl ©6a

gﬁq%spoﬁﬁﬂ%rgﬁgq\nyrlpﬁae?t |N/ent|or6wf%r%n d@%% ﬂ 4 is -O- orbN (R")-, and 5 is -

C(O)NR™- or -N(R™)C(O)- can be prepared as in Scheme 5 and referred to in, e.g., US 6,262,030, which is

fully incorporated by reference herein.

Compounds wherein diradical 3 is other than >C(O) can be prepared according to Scheme 6.
Similar transformations are known, e.g., as in JP2001-72669, which is fully incorporated by reference
herein.

A compound of Formula V or corresponding intermediate being modified, e.g. C-9 (diradical 5) as
disclosed herein or known in the art, can be reacted with a desired carboxylic acid in the presence of a
carbodiimide such as EDC in the presence of an activating agent such as HOBT or DMAP in a solvent such
as DCM at about 25 to 40°C for about eight to 48 h, thus forming Formula XXIV (wherein diradical 3 is other
than >C(O)- or >CHOC(O)N(R')R™) as in Step 6a. This transformation can only be carried out on a
compound of Formula V wherein group R™ is not hydrogen. In the cases where group P is a protecting
group, the inter-conversion of group 2-R? can be accomplished in the same manner as that described in
Scheme 1. At this point the protecting group R'® can then be removed in a similar manner to that described
in Scheme 1.

A compound of Formula XXV can be formed as in Step 6b by reaction with about 1 to 3 eq. of bis-
succinimidyl carbonate in a solvent such as MeCN, in the presence of a base such as TEA or DIEA at about
RT for about 2 to 8 h. This transformation can only be carried out on a compound wherein group R' is not

hydrogen.
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Ot",RBR3 RI3 RI36c ONGs\ N oN R5~" O0O
/OO0 "10 R14 OON OO N xxv XXVI R15 A conmpound of
Wo-orabESKXVI can then be prepared as in Step BCI/DB2005/003829
reaction with an amine of the structure HNRLI4R15 in a
sol vent such as DCM THF, Dbfhemets MeCN in the presence
of a base such as TEA or DI EA at about RT for about

30 min. to 4 h. In the cases where group Pis a

protecting group, the inter 5 conversion of the.R-R2
group can be acconplished in the sane nanner.ag{that
described in Schene 1. At this point the p —e8ting

group R13 can be renoved as described i@ 11. See
al so US 2003/ 0100518 e.g., page 1)g ag 371
(e.g., colum 1) Us 64140, 479% 2) R® us

6, 043, 22&o(lllV  —corum 4); an 562 N~

(e.g., page 1), which are fully incdrporatef.by =,

reference herein. A group L-(Rin f or., bri,dgi

N-11 to grolup 2-R2 of Formula I 3%5? Obe eri'\'ﬂg

any 10 differentially protected di @%ﬁi,/gand can be
i ncor porate 6mto a nacrolide as illustiated xxv

i n, Schenes - 6. For illustration, preparations of
some differentially protected tethering groups are
described in Schenes 7 - 9. Alternatively, the tet her

and headpi ege groyp 2-R2 can be prepared as a single,f

uni t and i ncor pbrt ted as such into the macroli de7§IN\so

as in Schemes le$:€ - 24 WO 2006/ 067589

PCT/ 1 B20053 0 82§R1 Scheme 71 ~NO02 Rl 7a 7;/1\| \\ R~
/

\' N HQN @ HZScherre8NN 3a
HE : '\A 14 5 8¢ %I
7589' ), PCT 182005700382 603829

Z

XXVI

A compound of Formula XXVI can then be prepared as in Step 6¢ by reaction with an amine of the
structure HNR™R'® in a solvent such as DCM, THF, DMF, or MeCN in the presence of a base such as TEA
or DIEA at about RT for about 30 min. to 4 h. In the cases where group P is a protecting group, the inter-
conversion of the 2-R? group can be accomplished in the same manner as that described in Scheme 1. At
this point the protecting group R'® can be removed as described in Scheme 1. See also US 2003/0100518
(e.g., page 1); US 6,472,371 (e.g., column 1); US 6,140,479 (e.g., column 2); US 6,043,226 (e.g., column 4);
and US 2002/0115621 (e.g., page 1), which are fully incorporated by reference herein.

A group [1-(Ring A)] for bridging N-11 to group 2-R? of Formula | can be derived from any
differentially protected diamine, and can be incorporated into a macrolide as illustrated in. Schemes 1 - 6.
For illustration, preparations of some differentially protected tethering groups are described in Schemes 7 -
9. Alternatively, the tether and headpiece group g—R2 can be prepared as a single unit and incorporated as

such into the macrolide also as in Schemes 1-6.
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O~-NPn ( NGt n HO9a 9b 10 NH2 9 11 9c ~ ~0 ~-
NOT~0( n HZN (r-)-N, HOnn 9d N 9e F 12 13 14

w®ehene7589 i | | ustrates the preparation of cert aP@T/ABDOI03829
groups contai ning an azetidine noiety, wherein RL is H
or al kyl. Methanesul f oni Gchgmel7
1- benzhydryl -azetidin-3-yl ester (Conpound 1 of Schene
7, wherein RLis H) is kng®wm in the art and can be
pur chased from Cakwood Pr0 ‘s.1Conpound 1 can be 5
converted as in Step 7a to Tthe correspondi ng azi de by
di ssolving in an appropri at e/ pQ organi ¢ sol vent,
preferably DWF, adding sofiim agige in excess and
heating the resulting e to about 60-100 C
preferably about 80C, f&#. ddout 12 to 24 h. After
aqueous wor kup, _t he cruﬁe azi de product gan then be
treated with ex¢d tri phenyl phosph e and refl -a

[ Fwent suck as THE for about 3 1 Thi s

an be hydrol yzed by addi ng NH4OH “and heatl

50 to 70C for about 12-24 h, yleldlng 10

mesy| Wi t cyanlde followed by lithium 2Un1ﬁﬂm
hyeiN.de reduction, e.g., using the nethod of Frigol a3
J., %t af., J. Med. Chem, 36(7), 801 (1993), which
is fully incorporated by reference herein. Schenme 8
illustrates preparation of ggthad n other tether groups
contai ning an azetidine noiety, 15 wherein Rl is.Q

Step 8a with potassilumrsyanide in the presg
hi sulfite in a —sol such as.di oxang)

a8 conboAati on Thereof ggt abotf?

2 or about 24 'to 48 h,| See also, WD 04/9440

which,is fully incorporated ky reference here|ﬁ9 As in

Step éb reduction of Conpound 5 to am ne 6 can be

carried out by reaction mﬁtF an excess of 20 about 2

eq. |ithiumalum num hydride®fn a solvent such as THE
‘at about O to 25C for abouty4 to 6 h. Conmpound 7 can
be prepared as in Step 8c by reaction of Conpound 5
wi th DAST by the nethod of el zer et al., Tetrahe\y
Asymmetry, 4, 161 (1993), whych is fully |ncorporatev
by reference herein. Reduction=ef Conpound 7 to anj
8 can be conducted as in G

manner to that describ
of tether internediates 1} and 14 can be conducted as
outlined in Schenme 9. Fro Conpound 9, wherein nig 1
to 3, epoxidation to forn1th€'correspond|ng Conpound
10 can be achieved by -26 WO 2006/ 067589

PCT/ 1 B2005/ 003829 reaction with
trimethyl sul fonium odide in the presence of a strong
base such as sodium hydride in a solvent such as DV,
DCM or DMSO, preferably DMF, at about RT for about 8
tol 8 h. Correspondi ng Conmpound 11 can be prepared by
reaction with NHAOH at about 25 to 80C for about 1 to
6 h, as in Step 9b. Conpound 15 can be prepared from?9
as in Steps 9c-e in an anal ogous 5 nanner to Schene
8. The headpi ece reagents (i.e., reagents for formng
Formula I, 2-R2 or Schenme 1, group P) to be reacted
wth the cyclic amne (Formula |, Ring A) nitrogen of
the macrolide tenplate for the exanples are
commercially available, known in the art, within the
ordinary skill in the art in view of this
specification, or described or enabled herein by
Scheme 10 and Preparations 9 58 26.
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10 Sul fonylchlorides used to prepare sul fonam des can
be prepared in different ways. Aromatic or

whedoengEBoMat i ¢ systens can be reacted w th exe€BEB2005/003829
chl orosul fonic acid in a solvent such as chl orof orm at
about 50 to 80C for about 13cteme4B h. After
concentration, the internediate sulfonic acid can be
converted to the corresponding sul fonyl chloride by (
treat ment mngh phosphor ous QXyigiefide at reflux f?;_

about 12 h. Schene 10 02N H2N Cl =5/
§T{% het

het er ocy erocyclicq erocyclic 1Qa 10b
Al ter vely, sul fonyl ghllonjp)des can be prep F m
aro or het efbar omat Ve Yitro- or%anine- co tai ni ng

conpounds as illustrated i Schene 10. A NH,

ni tro-c8npound can be converted to the correspqnding

am no donpound as in Step 10a by a variety of k

nethodg,ggncluding i ndiumreduction, or catalytic

hydr oggnati on usi ng pal | adi um or pl ati num based

catal ySts. The correspondi ng aromatic or 20

het er oar ona c sul fonyl chloride can then be prepared

fromthg as in Step 10b /by reaction with sodjfum

nitrite n1xture of gbaci acetic acid andcoic:
utOtoSCfor t5t015m'nA§\‘§t

solu of sulfur dlox N and_QXQESS, H,N (N '
|)chlorid us acetic acid ®Ren be
adde /an st?qred at b ut FIT fof about 12to 36 h

fol | ¥wed by basic aqueous work-up. 25 Conpound
Exanpl @ The conpounds l43sted in Tables lto 1é4mere
prepared and characteri zed. S

[ rﬁ(‘é?% di st gte% tﬂéﬁrﬁfeaf‘ré@of‘ %e? alartgﬁggrr gragpisf cbqnfabn M9y an azetldlne moiety,
wherdiPRDIb Hogalkfl. Mathangsnliont: saidi tFeengfydryhadetidin-3-yi Rs’qqg(()!g)*npound 1 of Scheme 7,

wherein o h{ 89!2 ﬁgwﬁ MQhé Waﬁ Tbte%uutcn@seg %M&%J&b%&d@d&%e dofﬁhpound 1 can be

Descri bed

CO”V%tﬁ@ af tﬁ‘rﬁ'@ﬁ [ t°| th@ CW&?P@WI”Q &zife hp Idﬁfcév"i?r'% A% FBWP‘HW? po?ar organic solvent,
prefet%@l? dMFmaHdhﬁlﬂ shfael Bkl@& @1 é)@é’@eiﬁd atRAhatrésalisy miwae o about 60-100 °C,

ounds .acco
preferlahlé apqw, éqlpr @ﬁ abrg.F é%}:ﬁ %ﬁ Ii1 oﬁﬁ]e_[ aq%eogg gv@[kg% tl?,]e Ocicl:uc{ éﬂ)% ptng)duct can then be
treatelll/athChxﬁbsQXUphémmemphlyé afd cefloxetidn Blsolvent such as THF for about 3-10 h. This

mlxtu X\ﬁc %rc%%\?fvel(d f&aaéﬁ% glllilrblsl)’ %ﬁ; heeftlna fb‘c%wglg%o% %"@f@%umz-% h, vielding

was a
Cmnﬂmbehzhydryl azetidine-3-ylamne (9.0 g, 37.8 mmuol)

. 38orflloaRPB ViRsbréin FNG ydsrodny! debe pbPhtedrty inaSteRTb blodisplacement of the
mesy%eh@ﬂ%%r@ef%l%&v?&_ ﬁﬁtum alumlnumehQ/)éydezredlﬁ:tlonde 908&9@ thgf %e%d of Frigola, J.,

et al. K- Mad. Caarol, 36(7)y BO 1 (1993 orrinjch Js-fallydraemoralad by refarence ig€inn - A
( 3§ch§|ag '8 iﬁé‘tr&e@ﬁ?é_yﬁraﬁ&d oft clf@taln r&@ﬂ't&th&%réﬂp&bﬂﬁtﬁmlﬂ@&n azetidine moiety,

whergt FgE, O, iy  SP AP 4(HRE i oraely plpIebis! Cofabund s can be
prepdréd by @hdtiom of 2’hs @y SHP.8a withojassiTtheydriidet in merrmgce of sodium bisulfite in a

solveﬁ\ﬁug}gg%(ﬁ %gg élg#p?#ﬁtk%ﬁé %F?Jm%gd%lgﬁ ?S%@%t‘f’goui‘g:t@ E5°g qf3r7about 2410 48 h.

See lpaOPHI41QT: Wbish s3dly incyrPoraigd PRIEeeICe Gt he resul ti ng
m x§ Hrsﬁap\&bt BdkEdA ¢ Tdmpbind 5Tb emineBgan becdredent wasaction with an excess of

abouﬁ%gﬁum gﬁfaunéjghllygﬂfl % ? I\g\}f%cﬁ % 3%’-‘ gtrhbmﬂ 5't<§§’5°@\{& bout 4to6h.
MSCoiRiBlung 7 Cay benprepBadag |MS,*._ep|-$):.by regclign ¢ Compauing ,sdlatlI]CQAST by the method

of St IE&er %FL Strdn iR Qyﬁﬁ@{ry ed 16N 15@%6@!@@ fily)incarpdrated tyCleference herein.

ot koL o e 9Kt P e By R mamer o
descspad® Stepdbed under vacuum nmaintaining the bath at

28%%3%r5t%naop(f’éﬂjier | rfne&gteé h‘? ar‘H 'Iﬂbé?'\%e é’o%dé{@ as HRtih&Ein Scheme 9. From

Compasini Guieherey ecirie BusposHIoD I AT e oIt rb*ws o 50biie 10 can be achieved by
carbonate to basify the aqueogﬁ | ayer (to pH 10). The
organi c | ayer was separ at ed, id t he aqueous | ayer was
re- extracted mnth DCM (3 X 100 nL) The conblned

o s 1. /AN PSNPI~NA o oy T |
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solution (30 nm.), water (30 nL). The reaction mxture
was placed in a separatory funnel and the |ayers 15
w@bkdoone$se o separate for several hours. The agRPEDUBR005/003829
| ayer was re-extracted with DCM (3 x 75 nlL) and the
reactidh QYR 'trlﬁ%y%ﬁﬂﬁﬂhﬁodid@)ﬁﬁtﬁé pidBérte 0bs Beflg vaselsurmbesod{uithydride in a solvent

h
sueh &3 ROV DM st ARE? S R oo bR ETRA V0, | o
f GamnspNBhr(gBS‘;bmgouﬁd)m pdry BB OreparRgHpY- reagtogp/vn@ NI—pﬁ)él ?ébpg\,gs to 80°C for

f 3 c¥RSoun€19i §|$ 21N redh frdfe QHhs( id Bdepsi 9c)e in an analogous
zmomﬁ%éahe§9gg§%§ggcp %? 24 © Egﬁaconcentrgted under

mannej e RAATE 8- dr yness. This SO|Id material was rinsed wth
hexanesbatetdagbntelibereagdts {oRfoling Frewtacld 2v3° toh Skkems - 3epup P) to be
reacte?“ th ﬁ'r%dqg&l&earr“r?esgl)nﬂuﬁq ﬁhg ) Xrtrg e cﬁ%e%c?olr@é Ea?rfﬁak@fohthbl Rxamples are

The res

[t
Commﬂmlﬁlyea@ldﬂbled k%ﬁ-‘i‘@ i fhetady é’@""hﬁ’ﬁ otﬂﬁi'naéﬂsﬂlrfag}e LB % ”’ds 3& cification, or
descriSed of SnddlgdRRtein @@&em{é B shdPvepardionsro ise@ps) . M5 (ESI +)

7%2110%"%'0%8 gJ 02 t?}_%%oar 15'1”%1&%%@ gelpgr('?ﬁ]m merefjit éﬁS Aromatic or

heterdg®matlc ﬂ)sterr@,togp bg reatige Wikl px(‘@ss\;@jﬂqr@ﬁuﬁqn@rﬁcgt B3 sglvg\pa@uch as chloroform at
about gb ﬁ)sébb(\f %# ab&rt e (agan d\ﬂbf Attt e Qﬂd’nﬁedraq sultdBic a¢id c4h be converted

to the 6%{{95'?%{“9 @HH’PY' &E}'Prﬁﬁ%ﬁ ja?tgrﬁr\ﬁﬁ éth pgﬁp orou%%%)(gr%ﬁdes at reflux fOé about 12 to 24

h. g) and the slurry was subjected to hydrogen gas (40
to 50 psi) in a Parr shakegnwaiibe heating (35C) for up
to 2 h. The Parr flask was cooled to RT, S/pged Wi th
nitrogen, aongh the solids weke filtered oﬂﬂ—
filtrate wag'tréated wth

and
pound

hydrochl ori de—salt of TEA ( ( €g.) as a fr: | owi ng
Créﬁ?r%aﬁ/%hpgﬂf()rés‘}ch%n&égtd% be%ep%%qro@&%lmb Mﬂieﬂi?éardirﬁlﬂrc nitro- or amine-

contaRiyR c(ogggggf g Alusirpieg gQScl%eILHe io i mtro4(§s1tp8}.mc{_|)car1 tﬁ) converted to the
corres‘bo%g(admnd—cdﬂ)pourﬂd a57n Gdp 10a b a vdrje];ﬁof kiywnt mettiods)) inclqehing indium reduction,
or ca{) %H d%oeq%nf;r\tﬂr.(?%ﬁéggl%glﬂml%%ﬁﬁﬁmgﬁ%afa@s&_herHEBébFr@idoﬁ’&ng aromatic or

reparation 2a b b i ith
heterq_arormetsylfongl qiNoside 83 ﬁ%‘%?? _pg_e_pared from the amine as in Step 10b by reaction wi

sodluﬂazﬂtmb GEQ¥ixtlre Qf Gadidyidetid cid and cony.claCi o aydut ¢ (d60blenatovids to 15 min. A
satd. é{llgl n $f5 su%ec} AL %Qs'é%%é%c%roh&@ iR QYcBlY LKL TG Edh then be added and

stlrred_atautmbiiy i@ apdut 18 fosabdhiigllowedby basigiageaeyy kP O ((1H-i mi d
azol -1-yl)-carbonyl )-6-0Onethyl - erythronycin A (18.8
g, 20.7 mml) were added anhydrous MeCN (25 nlL), TEA
Compoued BXampies 4 1mpl ), and C
( IFreaomyutidy n.sm iptTiable B> 18 Werawrdpgied achehagaiarizegl. Sppcifically, macrolide
interme Le)s (te‘llrg)%tég}( RS, Rl by Qfpling’ &rthd C§C|IB ;anfiriet (Fehula |1, Ring A)
con enser

t hen _concentrat
nivoaqD Y bg SPNE 64T VoL (EBHRHIBSTBIEP RIS B GaT £ GH Mg, Descrved below
are rgh-frhifing ﬁa@cralld%Ctbmﬁlatﬁ’aﬁ@araWS( ESi- Hn)rtrrfgdreaﬂjlqcelr@wn( Repgrations, and non-

imiBs58ies o e SRR B AL e as

stirred at RT for 2.5 days. Due to inconplete
Prep&r@Rt1| RlesclabifiodVi- BiR66-0ardiia e 3-0301@) 1 1f (oxycaBory|-(azetRB
VWO 20067 067589 PCT/ 1 B2005/ 003829 then the tenperature
< sed slightly (to 40C) for an additional 24
beStop ¢: OBOI (1MgLt &7 rRTonyas atded ieet -besgydwhazeligize-$- é'afu@%é@ 0g, 37.8 mmol)

dissohvEdl ﬁileénh @%%Cl@)ﬁ 087e) Bekt. ‘T‘@’tﬂlsesdmbrnﬁ/é’d fddag 123eoxyPhe-diacetyl-10,11-

BOREGMY eI SRR ey TR T S

resulmtrﬁiﬁtur(e%sn‘ieéited (HO)EC f@qLBcta tisen| adigneedsio sti-ogernightrad &T. drihite precipitate was
collec‘s%qetf}ﬂlltra\{\@ra}] l'géup rrg)\ fﬁge %lﬁ%{%\/ Qlaﬁﬂgc?nggrﬁr%feq to 8but PBUIAEGBIore adding water

aqueous | ayer was
extracted with EtOQAc (4 x 100 ni). The conbi ned
organic |ayers were dried (NgQSO4) filtered, and
concentrated under vacuunrto glve t he t|tIe conpound

M~ O e~ .

-3-y)-imino)-
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20 give 6.4 g (7.55 mmol ) internmediate. M5 (ESI+) for
m z425 (M 2+H) +. Step 2: Internediate fromstep 1 (6.2
wW@2008/08758001 ) was di ssolved in MeOH (100 nL) aPdI/IR2005/003829
this was added Pearl man's catal yst (palladi um
(20 mhy datdxaod BHEOYsaMtib (30 iy, ardl axjracingithe iesultiegs mixturgggith DCM (50 mL). The

organ%I 1Met Was 'O\%Eﬁéa withnGel aBYGARESNsRLSS %Héda olPNLSSY %ﬁ(? Bdncentrated under

t h t
WmmﬁﬁgaéﬂHEﬂ“(%S(@Wfﬁhd%?gg)@&%%plon contlgggg ?gral%sh
bgtepmRNThepriotigt {rarCBEBp tSwagydissoveld IMEI@H 4109 rolorand 2Bl HGH (100 mL), heated
(40%8\)2)2 bggxﬁeerﬁ é%oﬁégqg %ggcr aergu'%il?‘rgg UedHhi {)ﬁf Rhé! ?esuﬁlggepmre ?v%sf Bag%entrated under

I'on conti nued ore
vacuug iainfabyingl thebaizgt28in g aboutalf eOh% igbabieluNss Te &ﬁj’p%{ti@g concentrate was
addedDEM$1 Oﬂ)rnﬁIY) temwell Beearéil adaitiehtof tsBlidperRBsien térBorad tb Hasifathd aqueous layer

o ot s P o VR 56 g e gt e A Rl oty DCM (3 x 100
mL). e Coﬂmdfomanamtsgvegeﬂradawerdﬂaas@&n@Egpceptrqtgj tor whitg fpam. MS (ESH+)
form&M(?(lWﬁ ' H NMR ( DVBO- d6) STﬁ 59 ((tjw ? %L ED 4.23

T %%W@@dﬁdf@@%? Brs G Belr e grpis AR L and to whicn

were &idep anlajidrons DMSD (30 ohe s292anh ol pyridiniifn, tfifluoroacetate (15 g, 77.7 mmol), and finally

EDC %gqj q@@%% L!re ;'N%S stirred at RT for 3 h ang then treated with satd. aq. NaHCO;
é\oxvcar nvI aze Id FS yl)
solutignn{3A §)L)- 3V qRER B1L fwetezct@arn%wmas @Pﬁ%%@ﬁ?ﬁﬁtw fyppep! and the layers

allowedtt6 €65draél fon @svekai &aursl 2ridi atheeoue 1dyeQvasatleytiactsd with-DCM (3 x 75 mL) and the
comb% 3‘ Vf:gamg DA% V {rg%v%rieﬁ'vﬂthgwé{ér) (RH%@.‘)]WA}@H %iﬂé’)(ﬁegér&%gt&vgr Na,SQ, the

solverz wa;a\mqypd @1 @se@wmﬁoww yellqw foamg MBSy for myaae )1 2,

118té;94<yﬂﬁef Qé@dwﬂoarﬁ trdm (%’Bz\hé‘ﬂééds}olveﬁ in MeOH (200 mL) and heated (50°C) for 24
rQ cin

n e o (el IECRun IR o hR S AL R ERy 1iEe! i nSanepietny etver
(21), TEdted Wit M¢DH (30 migharid) the Bisylfing slurycheatedioyd s)teafrab@ib A faethe-boiling point,
then c(o])fea% R‘5 m@gultlﬂéﬁhléds%ﬁ‘@wﬁé"ﬂtééa%n@ Qliddt inQ8r vasliurd (168 of 9.6 mmol, 35%

yeld ey %tew) s Médﬁﬁhh{%ggﬂa‘%gg%ﬁ ! “M‘ é‘@%'gkr%% @%5 d-21 (m. 4 H),

7.16 (@rld el 4dbid)e Hy,e®0ld,am)sti rred for an addi tional 24 h.

Adéiﬁﬁ O'Pl?el wl'{\{g g@‘d(ﬁ%r% §?%p)4 \)ogs’cflssélgeo"’}r‘:ri %8Haaﬂg trteé}gd WIth conc. ag. HCI (2.4 mL,

res solutio
28 mr(ugh eTp)ghlg wag pdped [Ij’)earlngn@ﬁa’@yst (p3ladivp Jhmq'o% F(.’(p"/e We@ht Rdy,gbout 6 g) and the
slurrySa8 @ij&ﬁﬂdbtb hWﬂodeh @48 @b @s0lps) 2fta Fhn) shaRer vihile AdaRifly (8540) for up to 2 h. The

Parr f%%lf Yv?s (&Oe? e@g?r&t]r epufrq?P %]Iﬁ g%o%]‘?e gﬂde%e gqlas QNQ) eeTclite}’%% b’czl% jlirate was treated

with TiA (69 701963 ming) WH zmmtmswepwwszgowmmstﬂlg compound along with
dlpheEM&ﬁéﬁl)em ed. s‘hﬁj tﬁ@hMchﬁIBnd@Bs%It GDTFQJ@(QUeQ 1) @6l a $rBE fdwivPG L Bblid (14 g total;

e B2 et S by B Y B0 4745

(m, 2 Hha.48eh] 1 19), k.osverl1 By 4pand, fikyad.igprt, {IHEC usi ng

4 | '
USSRl e 1 o3
(h42+kb+ 5 Step 2b: The mnor portion of the stock
Prea?iéliohlba-@aéé& RBdSEcRRiInds - 61, TH-didR§ 6-OFR@hy@d2 1M -{dy byt

L, I and mgnitored as in Step 2a above.

H)+. The 2'-acetyl protecting
grtem1 wae 1nemxvéd4 "gliadetylHO, 1! reidehyeescli 25@-€(1dtimidazok tyixearhonyl)-6-O-methyl-
erythr?{v\nicﬁn A 89@% 7(:1%802:\/% ARled ahIous MECN (é%$h|_2 TéAJ(fzo MLZME8nmol), and C-

a: The product from P
(1- be@qhg@ﬂfa;@t@lq %ylﬁ;@gﬂnylw Srﬁ_g 2hBadnéhe rgef urq yrqs I'teeteg {p°C) for 7.5 h, fitted
with d¥bflux c@)ﬁheﬁse?ﬁhé’ﬁ'ﬁbhbentra’@d tiktieBa V\HSgeatéiﬂ@ﬂl wrgadohtivald Beating overnight to yield

roxi de, 20% wei ght Pd, 3.0
aso“%’ﬁ'gss ﬁ%@s % qusjrbgéé 1ﬁ-le)d to hydrogen S(;’40 psi) wit %)
heStep Bg To mumpldefroghaﬂeeﬁ v(er%@dde@ RO bt andgeMNHCI (100 mL) and the
mlxtuéfv!}a%rstlrréoew& f qdybepsolol u%%m'blé% r@dchc;nr e was heated (30°C) for 16 h,
concentrated under 'vacuumto yield
3- descl adi nosyl - 11, 12- di deoxy- g O net hyl -
12, 11- (oxycar bonyl - ((azet|d|n2 yl)-nmethyl)-imno)-3-(
pyrrolidine I carbonyl) erythronyC|n A as a

I N e - - o NN

i
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PrepaPBRbid: B-deSdiddMbsyR ¥, 1 51 6i00k -6 /D-rheth

2c, Steps 1, 2a, and 3a, substituting
2-(3-fluorophenyl)-pyrrolidine for pyrrolidine in Step
WQ006M5ESI +) for mlz 439 (M 2+H)+. The pr odeCT/IR2005/003829
Preparation 2e corresponds to a tenplate of Table 5.
then tﬁ@teﬁfp@@ﬁf@hbr@éhea ‘slightiyl @5 aba@ylkdn @A \ekidifidhal 24 h before cooling to RT again. The

solveni m/a? gg%gge&fy (Hla)qe{/ yacwrgi/tll%?qeyhalf é@& Tnaﬂ?mgmg EI‘S)C The resulting concentrate was

extracted twi| BtOAG {20 Yetemizt HFrensapibined\orgerics Werehagipwashed Wit water (20 mL), the
queoggﬁge%g galr@)ﬁbg@@ 'aﬂﬁthE‘BHEl’\fag QBVV@H&Q tc]-1 @\th'nséa'tci 4. 'N&BC@ édlutlon whereupon

azetid
the (now é@ﬁzqwgwps azeéwaa PY{Eacigd Wt%\ﬁ’i% (4 K/SOQ Eé ﬁ“ef°8i"b'ﬁ?<£°’9a"'° layers were
dried (&é&d‘;}\ﬂ’nﬁe\% #nd doneenprated usder adculitn pgiveathe titte cdmpaunde MSARSIE) for m/z 447
M2+ Q the tenplate of Table 6. 35 Preparation
(M2+)°3_ descl adi nosvl - 11 12- di deoxv- 6- O- met hyl -12, 11
- (oxvcar bonyl - ((3-hydroxl Lazeti di n-3-vl) -

-dR6-121 &€boh
ana ogous fashron to Preparation 1 substituting 3-

meth MY Benzhydryl - azeti di n-3-ol for

1-chenhy erAdetyteadestiadimsyI3- IR diteery-6-MRetEis] 2r) 1-(PyearagnyBE(benzhydryl)-

azetldEﬂl\g %ﬁﬁ%ﬁ(l) i) ?’[ﬂﬂl@”&&ln Rf1d7 %?pﬂﬁﬂdl)%s ﬂilsgtﬂ\Feﬁﬁi*SlD@\W% rhlQ at RT. To this

Prepar a
sirocERciigR Mags 9684 P95 SO IA T IORED G- Pl Fierorcsige 76 6,99
mmol) 68T BDO Y25 §,(38)mmy)t ITak redttionJrixtlry was sirred overnightlat Bhnfitandreated with satd.

aq. N%—IC&“ (g@?ﬁb 9e9§3 @ ?n%%gretsﬁtmlarn%ﬂafe%e{s%tréotedﬁlﬁQﬁ)l\ﬂr(dft)@30 mL). The

comblpgg orpape fey§ns -Weye fir@d, (Npg$O3) yl?eéeﬁ gencepirated under vacuum, then re-dissolved in

MeOI—iI-U@%B QM% Bé(eltéoe(l@’b) tHr D& h3 TR QZﬂnD)ewasg:hddeﬁl @ the reaction and heating continued
descl adi n osy

for anp@er/ @%@m}sbr@§8@élete d%acety‘l?’a?lom he me6t(1anoFc so?utlon was then concentrated under

vacuueh engoldeh-feamuhibly va8pwitied (SECltﬂr@dB@MMe@bhpiH@m glyiant inp3a7:0.4 ratio) to
give 624@ (7%}4%@@& Q&lﬁf%eﬁ.aﬁé' Ms _I(EBM’%r RIYibE (n@/@ym n A M5 (ESI+)

roduct
di $eRPy dtermadiate ir%‘fsc’iﬁprﬁ ©2%ei ¢ ’T"H°‘k/éféfg—|d ‘t‘}dnﬂﬁ SHYR mL) and to ths
was ddo&npPedimah’s Ratpigdt |(@etladium bi/cm@dde( M3 0eight Pdh@ o} Bng Wledesﬂlmg slurry shaken

unde ﬁp(groger]t ?reshsygt bg}gsést 9{.:)50 P;r g\ﬂw C}Qhe(ét ﬁé §40“\%)5 Arlet § ﬁﬁ\%@\ ca@d'yé!t was added (8

VVaS ne
g) and e neactioh coniguedi frt 18r fe bitaronieing ddiMSit %xag%f?gévodsra{ﬁamvﬁﬁ'on to desired
produ@pds@a%ﬁlﬁeﬁﬁ)ﬁgon(ﬂad( Hd @\%L W_EB%dﬁéHTthdﬁmd redcen cehtihudy esssbefore for an

addltl%ﬂ“gﬁyst l@t"gtﬁ%,gony?{gg'i 1'es %onbog)eﬁep O'me Cfﬂx(rg(\:/v%g %ffrﬂ ﬁt@r&&{é r&ﬂ%rthe solids and
the filf&ESkercehicatednb ihe 3l cqmdolnrd-hsta dinydrigchintie BHEEE 9,828 rrm_ol) which could be

used é)q gnalgq, g(gsnerago SZ\/Ié B+ éfc!?')m/z ?Xﬁl\/@# UOH NMR gl\ﬁﬁ%ﬂﬁs 4®0 (br d, 1 H), 4.23

stot tenpl ate Tabl e

(d, Hﬁ%éﬁﬁfratafd)n 5b:
3- ARsddei df PR aratich Bcoirabp oty tdthéma@blivlterdplatec of- ThRIg #- ( 0x
vearbonvl - ((R)-pyrrolidin-3-yl)- imno)-erythronycin A
can be prepared in anal ogous fashl on to Prepar atl on3

iminof--?pv(rd‘ln%ﬁb(%%bf\l'l)'-é?Mﬁrbﬁlk/éiﬁjA Bnd3s- Qéﬁtilﬁ@s I ylsn | lei@o hyl-12,11-

u

(oxycb@rptj)"@Z?ggée%d@:ﬁsé{):éjgmm -1- %9073(%(:3' 4hrgfnx£c%A g d§8

t hetep enpl2anestyh8-ddaizdipog)-1 1l BR-dRieopas-gxmethyl-da,1 1-(oxycarbonyl- ((1 -(benzhydryl)-
azetqrés gﬁﬁtoxvﬁ%ﬁ%\%%}@cﬂﬁﬁﬂsﬂl OXOIO& f24 TTO? was glaSrSOh(/)ed in a;hgdrous MeCN (15 mL)
and TR/ flot My H Q'W' FIWT'“]'M ﬁg?or@te/? o IEMErp ) @ %182! pnd the solution
stirred & 2ar O&ERT, ewherembaf aeitiondl T EAR( . 4breL premaol dindl iis(N-succinimidyl) carbonate
(1 29a€aI Ocﬂous ];g‘d%g '.'::19(5]thtec?ea{:> (l(%o&ﬁrg& oP Bn ‘Jaddll%tngl% hl AddRiofbl MeCN (15 mL) was

added S)d the eawlwmﬁ@hy@'ut}@p splis Infeciive Barfione 43tBRRGEA A€ 2Bk d
t e&lep DU Yhe BE6Qortib@bf the S6EKZBMEbNHomASIES i (Emﬂ_ was treated with pyrrolidine (1

mL, @dﬁ#%ga%rgﬁ\ﬁ?rg w[_)(flﬁs gg(tgg%rgan}age ff)f)muagdu ! elrdgcmgggtgpl\l/l% (ESl+) for m/z 496
di chl oroet hane at RT for 3 h,_foll owed by

concentration to dryness undé®vacuumto give the
t|tIe conpound ~as a trlfl uor oacet at e salt I\/S (ESI +)

e — e~ Y 4 ~ s o
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nmet hyl )-i m no)-erythronycin A can be prepared in
anal ogous fashion to Preparation 6b substituting

W@ 3)06B867589 nonet hyl - pyrrol i di ne-1-carboxylic arCTIB2005/003829
tert-butyl ester for

(M2+H)R) - i’hlﬁﬁblﬁtmﬁﬁidéydonmn[ratedi uskien @aduuma rdadissplved inalde@H 480 mL), and heated

(60°C)pfplb%(b E;{l ! E/ﬁ'noyﬁ QB a%’ g{:\/%b %)%%c): %; o(_irg&eos nli-lgmgil%?of (tlli\%]laé'lﬁpl #olloiwc? by purification

(SGC oingTa®WB1eDB;NH,QH e\@NDI0 95#: @@msmeel«!@murﬂ@mmm@sts@ 2 g). MS (ESl+) for
mkﬁ%@,@qutl on 8: 2 -acetyl 3- descl adi nosvl - 11

blsa%l(_.’q%e%):é\e/ |m(?rt9r ﬁ%&%fh tl@)e v?n%lﬁ@t?qﬁ}?ar R%F \rﬂS ‘néfw?snta eated Wlth azetidine (1
mL, 18 neas!) bel madierddnasain a$tey 0z sbdvas hM8(ESs) Mfevp(aﬂ&@ |(M/ﬁ+H)éa The 2"-acetyl
protecgruggﬁlg ncf \Héé @&oneéj_ and th% Jnterm?dlite punfle? ﬁs in Step 2a above (0.32 g obtained). MS

aza-bi cyc exane- 3- car boxylic
(ES|+H@"|'G/214@3@W ester for (S)-2-

arstéwaetrhybmm& fr6rh iSekpr2a whs Gisgolved jH MOk (100 mLpartd-dood. wlt. HCI (o 331 mL,
3.85 r@molg < I %5 Sl ? Pgl L %%Ms%‘a‘ﬂadtum%f AroRRETRbd ABgR-PY, 3.0 g). The

nosvl
slurry W2s dilgestedo Bycmegeet(#@/ psiXLgith hegiing@SCh while shekpi (Barr sytasm)for 18 h. After

removil o ther%ﬁ géythg fitfr ¥ VRS c@r{c\ér‘itﬁfe@ WGérWaé\uﬁrﬁlﬁ yheﬁi 1@ Badifbsyl-11,12-dideoxy-6-

O- me@y,lﬁﬁd%éqm%rb%ylgég?tmnf?éyl)lrﬁ Iy)wasgg @Sﬂé@ glae 1 é:?r#oryﬁ%w%romycm A as a
dihydreaii@ide B (2.¢05y): MS(ESh) foe trvg/A85 IRrid)"i di ne- | - car boxyl i c

a%t%} 3t Sl &H&% frc%ﬁ“ tSgtarp dsz% (hgéjog nofy%d 1 a6k $MsHletd 3-descladinosyl-

epar at’r on svl -
11, 12:piplepnycfedypingl- 19 teergrba(fazetsinye-dy- el ok SRz ey groonyr
erythrB@YdirtA Bs 4 diMld)ochiardealt 10- 151). A% (ESIy)tibr mages (M+A)’can be

ety ”ﬂ%%%rat*%n bSO nlCo BRERALAL fBie®a. Step 1,

am nonet hyl - 4- hydr oxy- pi peri di ne-| -car boxyl ic acid
Prea#a%ubﬁz&l@tdékc&% 1-1§.95-diddx 8ﬁaﬁrbtnm21hd> 1ad¢tiﬂiﬁ-d

1, 2a, Hhd B@@hbsamnr@p roethylwrrglmhne fqr@mxéldme mt&‘é@p %md@iﬁﬁh&@mﬁ&?g <M/2+H)
4 8iof S s@eksshak b LEMPI& ofttable 2and treated with

The p@%@?ﬁ%&A ?1 m) f ] g(?\ 4 ha at RT.0 After concentrating

under vacuum the residue was used for derivatization

Prepatiof 2é:|3ydesdidBlinoEbH 4.1 2-Hideoxyab:0-mMBMvI¢ IRIAM) exyeaPpanpi fazetidinB-vi)-methy)-
lmlnog% ﬁ#?g E&ofbgﬁéﬁpﬂé% Ldi albézlqlafbon\w | RGBRGRER H/Lcl;f. ﬂ@b(a{reocat&&ﬂlhﬁlﬁ) Preparation

0 sulTton Zc,
26, Sipp 1.@009 SHisLIFIMING-CIEPPIEEH PRICa %F?.J@@a 8. MS (ESl+) for
m/z 499 ?W H)1 The phdadet ofIreparatidl 2e datrésgidids (ok&%plate‘ﬂhTabfe 5s
l'y incorporated by reference herein. Step 1.
5 Amno 2 [1,2, 4]tr|azol

1y|

benzo1n|tr| | e O 40

g ‘ k (1 qazetldm 3-yI)-
meth ﬁl% Qr Wan n?ﬂ@&n b<,31§’repeH§(?JI in ér%ldb5u§'ﬂ’ashlc51 tm?tbbératamd subituting C-(1-

benztygfyhB mg{%ll ‘?Hdl’i'u%ﬁ %th\(qe niesfar gberﬁmic%yl a%ﬁfi»&g %Iamgghg (ESI+) for m/z
349 (BiradH} hEhespreruciyof Staperatich F erresplonds to I@ template pTaBiedp 2. |1 n
a separate flask, copper(ll) chloride dihydrate (1.8
106mm|) vvastreated ' aid J”—
ion\din3-gdescladinosylith12-d f -azetidin-3-yl)-

methﬂ HWOE étyth i’cbmgug A cbiobé b\eaai il araa‘lous fastiort to Pteparatiarisyubstituting 3-
aminomeﬁlﬁ}h bV\@n}Lﬁ? 1K EGRINo td & béﬁ%ﬁgo‘?ﬂ]a\fﬁldlneg%ﬁhtrﬂlrleai\/%j(EfSﬁﬂbem/z 350

YEare fromthrs g? used
(M/Z%véfmaprori@%@ft'?f@ﬁ?éatpn stcerrﬁssondw% terplate et TRRI9 7-of t he
m xture fromStep 2 was added to the slurry from Step
t
=

-pyrrolidin-3-yl)-

lmlnoTIaltvthmmvblu re Amaswaldgh@wprdccehuree@mpmtl%t @rtepaﬁ d° éxW@Saf@H%d substituting
1ol I-WH oppahRgl Yor TR LBGHIRL D@athike,| }WRIgS dIsBladinosyl-11,12-

) %Sﬁe W t § ﬁsatd cgq A , dried §ijlsl\}lhaZS 1),

filtered, and concentrat ed under vacuumto yield the

title conpound (0.20 g) whi cPP-was used wit hout

further purlflcatlon 1H NI\/R (CDCIS) 5 9. 06 (s 1 H),

~ N
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Prepathtloh &;2 Hgds0E@hodyi-

WD 2006/ 067589 PCT/ | B2005/ 003829 Step 2. The product
fromStep 1 (0.10 g, 0.5 mmpl) was treated with
w@b@spbmssus oxychloride (3 nlL) and heated to PET/IBEN05/003829
overni ght. The reaction m xture was cooled to RT and
d.deoiyree@%dyw &xa-1BGN (&BBartsBnys ((S)p ashBtpyriotidn-8-gipimiad)-erythfd@in  A.  MS

(ESI+)JP Q{H/ﬁ g’j I\ng-p Sej,‘\%ls ar%&ucgl %r&%%faé dlésoya? Narﬂ-zi% {rﬂﬁ acid in MeOH (360

mL), tfelalet! evitie palladiom biok ma?@tg) ane allmeg fefrdyneitsheghnged0Ehe limmixiyre was filtered

and tl%J %t? %W? Hata edﬁNlﬁ:\OsﬁHOH@q\le(l-R)dao 'ﬂ‘)e re%ﬂmb'Wxt(n@'\@&&ﬁbentrated under
oS )gng Fg é filiered, and
vacuumndle)qtqyctednl(%g;aﬁtgf\e hflcoanlﬂea aOZQﬁnI'C layers were dried (Nag O,), filt

concedtraléd (hder vEcelinh & g?veCtﬁdS tiriel cdmipouhel (aryol4.4 mintkz MJSL(ESH) for m/z 342 (M/2+H)".

H NW&%@%}{%%&]&?, b ﬁ?f {P ?3' I-ﬂegxg groduct gf Péepara’u?n 5a corresponds to the template

of Takk &sol ved i n anhydr ous DI\/F (10. O m.) and added to a

preformed sol uti on of phosphorous oxychloride (0. 26
[ \ O

m_, 28rrr
Pre ipn 3

mmo%Tvthr&h&nrsalcam Ibe lprepa&d Urhmlqgolw feducprnuod’rmtaeﬂn §ﬂz@(9b$?'£l§m9 (R)-1-benzyl-

pyrrol@ %Iaﬁgs_lled%r?_{wsgnggﬁ%*-ﬁromté g\grjhﬁg W‘i NRARd('C@ts(fml ) ?Eé"@f SQ-I?? 1.17 (d, 3 H),

eous portion
1.07 (cmwem& &3l Toe prpwé@%rqpﬁ@a@n g q‘wrﬁr@g‘éﬂo o e teunpigte ¢ Table 0.
yield a m xture of crude imdazo[1, 2-a]-pyrimdine-3-

gyrroltdmtzayl))metm@flmms ma@dm mAt he subsequent r eddct ive
f n’? f?dtéao?ed’\httam%ﬁtefcﬂﬁ bd Sr"epeﬂé'd infah88dou® fashidSto(Frsplartion 1, Steps 1
or

to 4, sybstityding( %T%%’?'n%'g‘%w pyﬁrgllder}e 1-carboxyllc ac% ter? bu%ﬁ Pegel'attoF g bg&hydryl azetidine-

3-yladnglescl adi nosyl - 11, 12- di deoxy- 6- O net hyl - 3- oxo- 12, 11-
(oétXF? ar b'ﬂ%yl:ru&é %Fo%hétquoﬂ\ §fe¥|1) céﬂebgﬂrapafem W) exRE34t fAifieIAcetic acid in

cchicociians T Pr b IoISHPB b BFRTEIEPP GEISSP EVST Mo 9 tte compound
as a {nﬂhomc@ate 2alb MBRESI+VesmALiaze (W/eeid) . Miheprhgudt of Rsef@hdEion 6a corresponds to

1 d added 20 to a preforned sol ution of
thete?ﬂ‘?% ?-%us ‘oxychloride (0.26 nL, 2.8 mml) in

anhydrous DMF (10.0 ni). The solution was allowed to
11012

meth o,ur ok r rto Wat er Preg@?e% (agalggo S ng@r@ﬂ)a(faction 1 Steps 1 to 4,

substiging dA)2- pmnomethylmrgohdlc@he@rh@wm aeld ttgrt- )gh?éE% fQI nb‘B‘?“ZBVdW' -azetidine-3-

ylamlﬁ}stfdllE\giﬁﬂ& ré&@éﬁoﬁ @_;ﬁ;?géj M6 e=$ 1k i bemeaaw aupeH)(. OTH oduipt. of Preparation
6- ca

+. 25 Preparation 13:
6b°°ﬁ§$9°6ﬂ’56f eie"é?'at?ﬁf rbal dehvde Step 1.
Pyrrolo[12a]pyra2|ne(1 92 g, 16.3 nmmol) was

6'909( -@—b%étﬁ -310%112/\41*- xycBBBRYI- rrolidin-3-yl)-
gan bPI‘P('—‘F@@Fd'P ?Bﬂo%’d% yaswgrh}oé%e;?aéatgb 1,sgqstituting (R)-3-

1
—

Pre

methylki

ammémé’thyl—@i'r}oﬁdl@1 @& acid GerFiuty edertfbe(ﬂpaaalmﬁjomemqbymjndmeﬂ -carboxylic acid

tert- bg&?e%ﬁ eﬁ%g"?ﬁ %)r fe?n/E 5??5: {; /9+ 8§ g)ver % %fkgﬁrg 7Q1f)>rresponds o the

templaterd dale Hit ed t o dryness under vacuum The organic
resi due was purified (SGC using DCM I\/b(]—| NH40H el uant

cm'lmedlee;(avednn an@iogpumfﬂsylon m@eg@ﬁqw,%reubstltutmg (5)-3-
amin &Eéﬁ[%?’;o(ﬁgné P. cg’rﬁ&yﬁcoidd%grpbﬁyl eé@ldfoF (5:8- aﬁﬂldoﬁﬁ\éﬁﬁl dyﬁ’olﬁltnbﬁ carboxylic acid

[ ut]

trebup aiterh NSAFSH I WO ISIBVEGTIE 1198 R06h Ty YRR R g Coresponds to the
tempﬁﬁgdfaﬁﬁl@ﬂa 35 with EtOAc (4 x 30 nL). The organic

fracti ons were conbined, dried over Na2SO»4, and

concentrated to dryness under vacuum The product was

purified (SGC using DCM MeOH: NHAOH el uant in 95:4:1

ratio) vyielding the title cofpound (0.46 g). M

(ESI+) for mz 149 (I\/H—|)+ 1H NI\/R (CDCIS) 6 8.46 (s,

PR —— 7
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| evel s. Ethane thiol (2.0 m, 27 mmol) was added, and
the solution allowed to stir overnight. The nmateri al
woR®6joersB al |y converted, so TEA (2.0 ni, 14 nPoi/JB2a0r003829
et hyl chloroformate (7.8 nL 82 nmol ) vvere added 10
Preparaiish 8ab'laost@lcl-descladinosyl i 011 2-Hleoryr6-Ofne

blcycloi%ﬂ(l)lnéxgﬁe -8 &Ig mé{hﬁ? ﬁﬁrﬁggﬁgh?dﬁ\@n A&H bmﬂadé-m Ln&(@édﬁs tafh6h to Preparation
6a, supSHUENGCE-Fpnerpetin 3 ara-Rels. b‘&hexmmxﬁ'ﬁé‘c'f’i‘ifgl?“t@?sl{?ﬁ%{ﬂ(s)'z‘
aminoMBiByl-pjreITEBINS thecadidiid fer tartbay estep 1S (ESH) X tvzatS0 €+ -t h

EtOCAc (4 x 70 nmL). The conbi ned organic fractions were

dr| ed over Na2804 flltered and concentrat ed under
a8 - desdliadin e ePXVHO et I-((piperidin-4-yi)-

methy%’fnﬁnﬁ @@r%&@@cag 'bé‘ﬁia@é‘h aﬂblUQdu@ lfasﬁlb@mPﬁ'éﬁaraﬂsn 6, sddsttuting 4-
aminomgth enc@cﬁld %rttxg(elgtagg ?e(tzt;u y:ri_eﬁl_ﬁnrtf&[}%r%n%u]é& nﬁy %}_BmelH:arboxyhc acid
tert-buB/l &fer( IS (2$#y) fodmBZ1qM+H3H) . Step 2. The thioester from

Step 1 (0.11 g, 0.53 mml) was dissolved in acetone
(1 om-) and,10%1allad| %_

methvmmhd)aerv'lﬂﬂ@nmnm tdnEbe e lmblhamgeds tashlmtp rPrefparath_n G\a m 1, substituting 4-

amlnowﬁﬁyl Q%\&BJ%Q%%&@InQ Afc%rrbb)%]i %y%__flds 'térla:fﬂjﬂ/l (egtep $<9’ [‘9}*2 di r"i_b"r_’r%thyl yrrolidine-1-

reacti on was
carbonir AR S (511t O (-G S R o Subested o excess
MeOI—ﬁé’t@iTO&)%rn|dﬁ€>éaﬁbéﬁtrﬁdaﬁidsmaca@n & dryneas) ré-tiesah@d IV DCM (3 1vil), and treated

with e%q§s q'lieg( I\W—I.\'S-I)fﬁ’-r Bfﬂ_at%ﬂgpg\b%%ngét%g%&r'@c&ﬁ@é FJS%[IG was used for

derlva(lza,tlorﬂdll‘ebtly TSABSKAfor 24727 WHEBZ.7. 60 (m 2H). Prepar at| on

15: 1-pyridin-2-yl-1 H pyrazol e-4-carbal dehvde A

mxture of 2-br ne (3 )l de
Prepargtion 9: 3=cyano-A4:1 2 4litlazalzl-yl-hen T ;g)——and potassi um 25

c alhb Gma/emoﬁ Df 4nitines It() sullfnnﬁ m:hiymjeg tellomed:- wits Moy mgalification, the procedures
given E_ljafwgrg 5h9mé£€p i ok (1?9%6’1 whﬂ?| & £l %Br‘p@rﬁted\@)‘ﬁre%cé Herbif.

)Step-rhé @pl@gﬁﬂbz ﬂ]ﬁ?@? é y{/\gqrr]'léorgtal%(? %C egaﬁn n&ﬂj) |ré§aAC|al gacetlc acid (2.16 mL)
was tkh@@&@l@ncf ad. tH®1 @5 NG bl end thatnexdure Thaed fotbeveen 0-5 °C with an ice-

T

3C5téRr 2 paraeparate sk, foppa(Ih giperidedinyerpiaél- ﬁgc@r%@me'éww ated with acetic
acid (és Vet hal wdtdr (SbRaphshine Uﬂklﬂ@géﬁmgs“t?x& bubblé® tHiBORh o tha Saturation point (to

ssolved in di oxane
constgé |rr@ﬁ§)uwn BI l@;ﬁ)l%thtz fysjé{n é\/em%fgﬁaﬂq%v&he Wreelgl.gltgg d'mél?]re fro t{‘uﬁ step could be
used Posevtralopadiars.)heat ed to 80C for 1h. Subsequently nore

S% %ﬂ'ﬁ um ﬁlltlgﬁ( gagrﬁ%)(o@)thg%q)%gve fl%mS@teWWa% a@eﬂe@ t@ﬂlﬂ%ﬂxrry'frhﬁ Step 1, and the

t
ORI SR UMM R N VRl He mixure ws
then dumlea @lth Watel MERMEcEA Witd DCMaapkatmilyr dtle @Bnhinet organis tiyers wetg washed with

satd. ag @m%sdne%a(hg SO@q flltw chrcerttatdOthabildacudi € GiEIBAY e compound

epar at emal ni
(0.20 exwmdmwasdsz wtmomw(ez purifigaion. rr{_") NMHdC?gls)ﬁ%;@ﬁﬂ H)rfg0 (s, 1H). 8.39 (d,
J_gg&g%l §2§(sapﬂ'-|j 818 (gL @ HPARI ned, dried over Na2SO4,
I'ltered, and concentrated under vacuum The product
was purlfled (SGC wusing MeCN: hexanes in 1:1 ratio) to
Prepatatidh dio:tirhigadof 1t.2-a-pediinecisutfofyettRidg) . M5 (ESI+) for m z

15&3‘%%@'1&03%% g% (éb iy gsgégnn% ey dls%ol{TQd m %h@%foﬂn 3¥ mL) and this

S°|Ut'ﬂfOW¥9r a9 dropwise pzmldgzq[:‘l 28} %B‘%? FRIWOQ Plsﬁ "\WOI)éT g‘?i?{éf"’m (4 mL) over 10
min. -4 rdMRic?0RRLROFEIRaBETY tBR0DLHA3B&Dallowed to cool to RT and concentrated to

dryna[ﬁégn%f g%@{x%éé’hg biGe ?ny)%?%dﬁgtl vﬂa?még d S/ﬁh a8 (ﬁtrﬂer 20 i rﬁ?‘éha ethanol (5 mL)

resuliimig-in) a auhite prebipithtes ke ek wqq)cqlllggted %fétr@g, \wephad ‘W@E‘ tOH and dried to yield
lmlda%[‘Pb%]jpylr@in@-@s@lﬂﬂlcqa& @28 n@Si(ESh) i@ rmFidemH). 62 L of
I'n THE/ tol uene) was added slowy and the solution
stlrred 1 hwile allowing to,_ warmto RT. Satd. aq.
ammoni um chl ori de was added G#til the sol ution reached
a br| ght yeI I ow coI or and 5 preC| p| tate was apparent

— o
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(ESI+) for mz 173 (MH)+. ' H NWMR (CDCI 3) 5 9.13 (d,
1 H, 9.03 (dd, 1 H, 885 (dd, 1 H, 7.70 (d, 1 H),
wQ@2eb6/06758d, 1 H), 2.64 (s, 3H). Preparation 19rPCT/IB2005/003829
5-nitro-2-[1 2,41triazol-1 -yl-benzonitrile 20
Zsiap@fﬂmﬁ)fmubtrfmﬂbsmﬁ ano10igl @5 (ind) wps AR rvwith IPhosplaggus oxychloride (3
mL) a r[dll %ﬂ\{oe %ﬂufov"&]ﬂ@x r&ﬂ%geaQM: é’(z gtum'voa]s &l ko tHTEHIdatedMvitNDCM (50 mL),

cesium ca

poureq mtoglcgwa@r g‘lOﬁTf@j.I))ande{qu H)@@pi@g V\th GUERP @'H‘t) E%onig@?m layers were
combiffROhAd 8riddO (NBJSO,, et X tubld %orwaﬁtrdterdeat &rdness tumdevateeuunana give the title

ool ey A ST S

20: 2-nethyl -5-(4-nitro-phenyl)-[1,3, 4loxad|azole
Prepar%tl&lf {1 I&Q%Q'a?pvnﬂ io‘?n - ge[rl?affdeq e(a%d Qm%zo .26 idindM@ 8arbaldehyde
te

utore or oaet%b d added
(i dazol apyrEsiei (0 6P RmmoD es HESeNER & el (gL and adde
to a piélofried HBXABGES pheghdrile dxiydhictide @mBnL) d.8cwhdles beitydioys DMF (10.0 mL). The

solutiopr\néasif?%v#e%qﬂ gtﬁfg %émier A\{%QE E Fﬁz 'ﬁ%rsom[ 5r12\9§s %M’ b'gu?Led g water (100 mL)

and rebidugli grgaiics| GWBCTQ%W%HM"M plae x 30 mL). The remaining aqueous portion was
conceﬁtrzﬁ’@ot ﬁ)QTrﬁeEsl urdleth ﬁwﬁnb@&pétre&mylb'ymwmé bl &udelimldhza]l,2-al-pyrimidine-3-

carbalgﬁ”nyd%ﬁ% %ﬁ%ﬁb%—ﬁﬁgyﬁw\éﬁf I'.%‘_c? ﬁygdg f(% r% 8 togga)) thgﬂpas él§§:t 151 the subsequent

reductivevmi&’Iatl()rS stép mghouQ&rtzerrmlhgatlorTrh MSHESHYfas Miad48 {Wrdh". The isomers were
separ%t&%K U\}(eﬁP e—ﬁHL 3 Rer C&Qg)lfﬁg 4o B-Eescﬁlﬂﬂoéyhﬂ BOdidddsy-6-O-methyl-3-oxo-12,11-

The filtrate was diluted with
(OXVC%ﬁinélr((azﬁté’éﬂ ¥ Y‘HHetW')f'W'”f) W?éq) and extracted with

Et OAc. The organic | ayer was dried (Na2SO»4), 35
Preparatlor!i%ﬁrqdazgﬂ% a9 aarligéengQQéﬁU&jeer vacuumto yield the

V5 (ESI +
( Wiq;zoLﬁngg%ge\%ge KQﬁp g, g2)5 m:ngl wasb dlsgolved in an’{wdrousesDMF (10.0 mL) and added

toa p»%?onaemdmh oﬁrhés‘bhmsn&kyahﬂrdy k0.2 rilL., 2, s4foaipid iaatzydtogs DMF (10.0 mL). The

solutl wgf {]ﬁwe‘qﬁx&% elglgo t HL @%%h@ﬁﬂeﬁ p&Qeog ?n% water (100 mL)

and rasi«mu otariop ekaster umhoﬂefbﬂr%?ﬁ "(ee0BLly) TaRGePAENgRHs porion was

conceMPREER dWHISS uaKCH MBSTRNREESS b Bold BB ik tompoBad (0.050 g). MS (ESI+) for m/z
aratus) until the reaction was conplete (LCMS
148 I\‘*Jtol'nl??ltored) The solids were filtered off and rinsed
35 WO 2006/ 067589 PCT/ 1 B2005/ 003829 with MeOH. The

Prepardtio § X p,greagaeglog gdi ve the title conpound

2§tem1 ( ' r]edég?_ N 136 %/mTOIb&%Sh@gSgW‘?CE in v%?er a%lmq_ and treated with
conc. /ehq (HC144 L546Temmaletdyi% iadie@]sdormatibide (B6 M. §7 mmelhethp solution was

heatetj Soné({lg &% lgoagcg\%d & Ffozl)’ JHPLAd 8 ﬁ “adfkEd ko?{ P pWe' s@@ﬁdnnﬁas extracted with

sodfum car bonat 85
EtOAeni® k)50 ral.:»dandttbq ﬁqkbl@e@tfchm,ﬁylp%ﬁbegrj‘fﬁz% ﬁﬁg pogaeqmteg))to dryness under
vacuuﬁvp 68 6} arfb %@um‘s)pu\ﬁﬁéde IBX @6indg MCM:MeOH:NH,OH eluant in 96:3:1 ratio).

oo UL PSSUE] Ryl ) BT e W 0 o an

formak2hjtie (Z o] @aimblp TRE, solfidruwascheatsfl tBOBE fon @20 fa@dd é\glp pllgwee tp stir at RT for
240 h I@E §@1%ch1 vp'a{é%eﬂgﬂmgﬂﬁg AR Bdun] RYRSKRle \éaﬁtﬁ)n%d"/?ﬂlv aq) and extracted

ere concentrated under

with Et@Aa (K @@@LQOITPQJORSHN% Fraciiqes were<combiaer idreceyar & ﬁ@%c "and concentrated to
drynegé(blﬁcféﬂ/&ﬂuﬂnnﬁﬁe brobidét ik p(mﬂé)i (SGT hieindOPM:Mg@H:NiAglH eluant in 95:4:1 ratio)

s 10, PASELS L F TR R e b .

(dd, 1IHY7eT9 (deist),cdii2dd] 1HNSBS@,)1H).f4.83(arBH 4.781. dncent r at ed
ug%?f) ova %%1@3&8%} %ﬁi&l%éthén’o? (0. décﬁwnrqmﬁ@ i3 8&08dd iMVBOAC (3 mL),

Pr epar ation 24.
treateg itk gﬁ)@(O.S} g/nZqu)(ﬁnﬁ heateq 90l g The solution was allowed to cool to RT and

futereé m(nt% PYrihgH M) X AEOESutioR Wwad ommht}awua&nd@oammadsmeam to yield the title
he correspondi ng N-oxide with m chl oroperbenzoic
aC|d (46.9 mmol) in chloroform (40 nm) at RT (3 h). To
the reaction m xture were added cal ci um hydroxi de
(109 mol ) and DCM (250 nl), “&%id this was all owed to
stlr for 45 mn before f||ter|ng off the solids. The

. T 1
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purification (SGC using MeOH:DCMin 1:10 ratio). Step

3. 5-(N-Oxide-5-nitro-3-pyridine)-oxazole (0.159g,
wW@2006/06m589 ) from Step 2 were treated with MQPCT/BER0ON)03829

and Raney ni ckel 2800 suspension (2 nL) and the

compcmwéq((ﬂ@@g ShakeRasnde rwllt{‘k){lﬂ rm@frpugfglanc{as; H Nmrle) éﬁ%mi)ﬁ dB870@, 1H), 9.34 (d
u [ Ite | e e e
1H), 910?1(51 é%%ﬁ%&ﬁﬂ@ ;'r\"/éa( $§é?@1'4>m z 162 %/M+H) +.

Preparation 25: guinolin-5-yl-carbamc acid phenyl
5‘ % i@’nb-@%a!(bgldén e 3.5 mmol) WaS treated

e SRR st o i oyt TR el Ysplee n anhyerus
DCM @d mLWle@t’b(b"wE&iyL chivhadorinkie (TBnLLr #8.6vamol) 88 TEA (4.31 mL, 30.8 mmol)

were @@gﬂzﬂ Im%nr:? ov(\:/ﬁ e 05%(3@2%%& ?Jnﬁ)%rgter 3 y gﬁoﬁrg%& @arm to ambient
levels.c BfhernthioaRddnlu 2@ s idech angl the selution @jiqeg tq:%iﬁﬁvﬁmeht The material

was pQrftlEI@ oméﬁéof b&@EA o MBS Mﬁbl?%d@tl@ﬁ@l’\lé‘reﬁémﬁ 80113 @2 enmibol) were added
and almgpi)tql_stlr Hr)rén%g\fna ‘il@qﬁe% tl!;e add%oR of more %E§ne ?mof @6 mm 1 %ﬁo% The solution

was alloviz@ra sirdoryd h ame thiedippurdd intcaarsalgion ©f #aid.HegnNeitPonihe layer of DCM was
removad Iﬂq Wg gé)r Nbri et @b Boxé (4‘3)5'?(1%%4( Irfe 8on§b|neﬁz)rgamc fractions were

crisd A NGO feredd, SEaTEioa G GRks HEEANGLH R0 (S0 using

acetorZhestends Yrddliedt el(tdB fimmDlajios oFHet to st tyieldingvees thivesierdate1@di@je (0.2 g). 'H

o o R g 9. 267 Raffbah MR D g o (2

PGYéd Bzv@amlw%zgn(sm hi0)11 gThES meslives ASIES inAceionRE -0 ML) and 10%
pauaolg]ﬁqt L&k (W()ﬁ@%@gvhéd@d XolRelby trigigl kiR (00ERAL,D.458Yemol). The mixture
rre over

v S S0l 0 s BBl B S5 v s
1.5 h,ttheabeibn was hassed thodugin vl syriige $ie iane pyrifisd (KGGFsingrasetpne: hexanes gradlent
elutlorﬁr&ﬁ I3 1%ttb 5&1 ﬂgdlﬁé ’[h%-l{ltlé %Qnﬁguﬂd 04549 %V MsUESANfoR R WYIWHH) 'H NMR

mxture was heated to reflux (6
(CDCIa))599Q1Q§n“'6@cﬁ6é§ 16‘&c7k70d6'v€|"1")t7c§6ﬁ1606@f%?‘e addi ng NHAOH (7
m.) and 5 refl uxing agaln (5 h). After cooling to RT,
the solvent ‘enpved, residue treated with
Pre 0 i1 in-2-yk1 raz @4&r Id wde T esul ti ng aci di ¢ |
s oA wtiitaa oh@dromoepyriginec@ 4vinmpl, SEvrazalesartpralgehyde, (RP ol and potassium

carboﬂ%{cg 359}1 ﬁwn{oﬁ)ﬁed'nﬁydr%r[ﬁ\/ﬂd{éﬁ@r\nﬁgQeatgm 120MSBILSL H. a8 lreddfich was cooled to

basi S ydr oxi de to
RT, dijwgd ﬁnﬁg,y\/ateé)&npa%(fr@aedagm ﬁ a(a xbc:ahe sorg{anuféayﬁ{_ werl hcgmglned and dried
(Nazsa]qyemel‘éd | g edonseaBatedne IThs ttlel .compdund sra{smbtamgdm;pnm purification (SGC using
lorid % A QDCM(3x75m_) The
EtOAEE 5" e aaéﬂrﬁg%{g}%éf@g?éﬁgqgmdg/r Eﬂo‘éﬂ ed over Na2S04,
flltered and 10 concentrated to yield crude

Pre aifattbﬁné y g ahtredAdhd-Stabddepb@n ne (9. Io g, 37.8 mol). M
hgls[?ﬁ p?p@ﬁ}yf%?e_lzot?ﬁ%g 33?165 %ﬂﬂg (N%g df?s Iy |E gﬁgﬁn%a(tsé 9"]_? and water (4

mL). Taélbnilsm TiokiBe (1.14¢) A n@ohg@épng@q; aglgljm pcp{@mmaﬁd@gted to 80°C for 1h.
Subsécﬂ%ht gy\ﬁ&g séfec‘rﬁgn dl%)’édé:’ f0f28 24 BORmH wabxadEal Be doldidh heated for 30 min, and

adi nosvl
inn il o2y 67 T8 SIYIon 3155,$3E565 i 3P 1 orpve i and poured
into &3 sOlaAAL dI Watedli: Batd:- yidy.) NGy )t @neni)du The3erganjc- layer rvgls-sepgrated and the

rema{n?‘n{]o ch é?(‘g%ch &4 fmltﬁ‘ ?ng ééjgeﬁ 0 nolé) ?H‘dr qr@( ?b@?g;gﬁé anﬁhc fractions were

commeuhgrledswerm&@« fitlergch e ar?rwe'ﬁwed(%%’twaavw 3IRA fo qugt Y purified (SGC
usmg IREON: Héx@ﬂaé% 1 Adtio)VRSyidid B8 tiCbopblind0.By gy, aus (EBHE f¢r k/z 159 (M+H)". H

MRIG6I0H) & T8 £ 00 Sms 2B15 (& S B (G BrchiBong

20 1.6 nmol ), powdered 4 angstrom nol ecul ar si eves (3
, d with stirring for 4 h at
.naH' - ré aBh nw'd' £ r(#Olmtrl acet oxybor ohydri de

(0.33 g, 1.6 mmol) vvas added and heating was continued

for another 30-60 mn before renoving the heat source

and all owing the reaction fla%k to come to RT

over ni ght Wi t h cont| ‘nuous. Stl rr| ng. The reacti on

o "

o ' M 1
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erythromycin A (Exanple 1.25); 35 The final crude
solid fromPreparation 1 (4.21 g, 3.72 mol
wQ2eesneisadi nosyl - 11, 12- di deoxy- 6- O PCT/IB2005/003829
met hyl - 3- oxo- 12, 11- (oxycar bonyl - (azeti di n-3-yl)-i nm no)
Né’ﬁhﬂm(dihdM é’érbéﬂ@mydld @&bogj 1vgot thmal sl disscived HIE a (rBiBure of anhydrous

toluenﬁ_ﬁiﬂ 91&) %{éee? ﬂﬁﬁf @%ggL) e §0@P§%\”v‘3$5) co(:%%io ?"’C é%cp Zmethyl magnesium
bromide (152 ]nL]ofan )1 TI-Ethuep’@M@ atiled slanlysnd e setstiascsiirrag 1 h while allowing to

warm ?d Is']"??ar’]té Aaanranzmﬂ'ﬂ th&rb% \A%E létﬁ&%ﬂhllymlsth% §<ﬂ{tl€ﬁi ratchdd a bright yellow color and

preciotate a’@%ﬁmr o) a?'vtt% W@z P%fi?ea thf‘il@hrﬁﬂ”?g%@sf %rbd“ata Walgfyywhere 1t was
extracf@adith IFIOABS 480 et THewetibihed ogardt frastiotsouare beddogver NaZSO4 filtered, and

concepiy eago q(ur}dgr vgc%urq %%&Héﬁﬁwgygwﬂgé %\%@gusﬁ ReCRHekAMRE eluant in 1:1 ratio

cont i nuous

initialls thien sivitehing RHECHBIAQHNGEFONERUR 87191 GBI 1T N fampaHneiglton veking
the titlb cbﬁm&o@ﬁ&g\WEa@) asdsi@tnm&r%/zm(mmmmmlooop)a ansl(m, 1H), 8.64 (d, 1H),

5.3 @iLE Pal) b1 80, B a1 85 2e Gt ) LBt 87500

PCT/IBZOOS/ 003829 Wi th DCM (5 x 40 nL). The solid

Pregaratllgﬁ {@?31#@%h{4¥%¢g Plll éﬂa‘ﬂor% separ at gr é’of Unﬂ::j and
| alyidSBlapfthysidiprd- @GthEM@S@@) 8. 2§ mnf%)r"&f disgolyed n, ﬁ@féﬁ??@ 'Blc? treated with
IBX (ﬂ@é% g\RRSILARd Hea@t YE8HHC fd) 60f TheGbIUGR Wik XbakscetodRT and the solids removed

o s R SIS M G BERGH oBAT SRR ot 12201 s

(ESI+Bronmer1 73 BH)". nimwMRTaﬁ:@qm @1:@@1 H), g@@wd(ma@,aa(sq(pd dHYt7@ (d, 1H), 7.46
n (1.1 g collected) and the | ess pol ar peak
(dd1%£2%4%ﬁfﬂgjust after at 4.38 min (1.0 g collected).
Peak 1 can be recrystallized from Et CAc, MeOH,
PrepaMaiohi 9V8trtfor2-[1 Bl AthzoEt-Mienwahieile | PA, or water/water.
(L)JE% Hﬁo{g 9]@?% be on}frﬁé ald &ieéﬁtn‘.r%b \N?éé'oﬁs@al/ﬁ% |§5%§&|@L§DM? {€fmL), then treated

ctroscopi ¢ anal ysi s and
with [$,24lid420led 046 @nb. 7g|qu]); pgplqn*d@a;ﬁl@qnﬁieéa 945 8. 9 mmol), and heated (50°C) overnight.

After gooﬂﬁgﬂi)'Fﬁd'tr{é%&{urel@asltzéa@d%ﬁm&cﬁ'and the solid title compound collected by filtration

oxycar bonyl - (1- (R) - (1, 8- napht hyr
(. 14|9?j|'\4r3@5é§/*1) °r€f/‘ﬁ§/1IG)%Méé)st| din-3-yl)-imno)-erythromycin A
10 (Exanple 1. 25) Peak 2 was identified as

LAlHAeANNMailzdie Met hyl - 3- oxo- 12, 11-

-ziéer (Q{OI’QV Bﬁma)s Wﬂg@ﬁﬁrgﬁ% |r2{§1¥1 %} FRoacetate for 4

fro-geRaoip i

days. it RBIHG. to ATE ey AixiuenwaOrilukanpirehekad8)and the title compound collected by

f"trat'i'éfbf?a&}soxvﬂ%ﬁ%lf%%rgr/gz%q%Jr%t hyl - 3-oxo-12, 11- 15

(oxvcar bonvl - (1 ((1

iw@get i din-3-vi)-imno)-ery
The

b
Plp'lié birzzo%f ri &e@qdr a%g Inoll)] w[as glssolved 15 eT]a_nol (23 mL) and

satd. aqyanamdnmnyctmc(rlme (5.3 mL) before addmg indium powder (3.25 g, 28.2 mmol). The mixiure was
then (éﬂi!rxeﬁ ﬁ&@#téa&@a & AT, 4an\ﬁ|tﬂg S lereuaRRDH RNy The fiFhta @Jas diuted with

di I
Waterar*?ﬁ?ftffj Rl 1rbbNﬁ?T <8q nE'jdg e*ffé?ie% mﬁt? wBA M“P’% Médd”ed (NazSO),
fntereal;: atd conagrmgtdei wheer GreQun® taryield ohelﬁtlenmmhp):urwb@e% AdddY (BPld) for m/z 186
he reaction allowed to sit overnight. To the m xture
\k/as added satd. ag. NaHCO3 and water 20 (1:1) and the
organi c | ayer separated. The aqueous |ayer was

‘Prepérﬁtid?n)ﬂﬂ@tﬁétﬁﬁ W%ﬁlr@@%l‘@ [KS Zloidd)azaéd t he conbi ned

%@éﬁroﬁp&e)ﬂ xadl zo lrﬁn%l)%s o?s'ggved in MeOH. To this

| I'nt er me
was s«mp m% pﬁh@lunmpepﬁfbm @tog 9‘) ratisqahnt relpsturl? snalsenmnégfdry\?@eefi erssure (35 psi,
Parr & 9F‘rﬁ|l {AMFedcBorvas) coﬁi}!@tea(ﬂbMérn%hﬁore& )OITHE Betidé Berliltered off and rinsed
and coo in adry ice/acetone bath while keeping
under nitrogen positive pressure. Solid 25 potassium
bis(trinmethylsilyl)am de (0.042 g, 0.21 nmol) was
wei ghed under nitrogen and qufekly added to the cool ed
solutlon mhlch was subsequently allomed to stir while

.



10

15

20

25

30

35

40

40 conpound. -38 WD 2006/ 067589 PCT/ | B2005/ 003829
Preparation 31 (Exanple 3.15): 3-descladi nosvl-11
wQ 260di06s8x V- 6- O et hyl - 3- oxo- 12114o0xvcar bonvl - PQF/1B2005/003829
(i m dazofl
with MeGH. pVitd ilirate wa lchaneytatedatp egiviecthe 1B gdmpound (@G6-®Br Y (Efity) for m/z 176
(M+ Hgl n A The final crude solid from Preparation 1 (0.20
0.18 nmol) was treated with anhydrous MeCN (5 nl),
foll owed by TEA (0.076 nL, 0.54 mmol), and

Prepardlibel2e al(d-crloraloyitiabih diviehéhwmmineony| chl or| de (0.039 g,

. (g reﬂ‘{f‘éa?ewﬁﬂgzg{o%sa o?a'n %@ '_%%w 5dBT orz%i mmol),  3,6-

dlchlaﬂp)lﬂdaamm éx340acy, e @3 tmeD:MSQdJUBa FabRngte ‘1@16260 o%rbi Gy mmol), and

tetrak%(tl%éhyﬁ')hbéb}’xﬁfe)%awé@fu% (@Y10.658 o DlosSHhbol) whrelntirsaa! 1 2<’tl'iﬁfethoxyethane (11 mL)
concentrated under vacuum Purific 0

and ms@;eé(S@éaL)tlﬁgerﬂnqop@ dﬁﬁ%?ﬁ‘i‘?& nc@ur@g@sgeatefp QZ%CW{F%D h, cooled to RT, diluted

with HPihe et adxitrgute 3wt ExCaep| e AoBibined Srgdeis tdyerd i weps dltiedl (Na,SO.), fitered, and

conce(xﬁﬂe 9 d rvacgurg t E’:IDJX% c?l’d %%hgu% %%sdlf@d‘(r?ﬁéﬁ%lexﬁe(ded itd 1N HCI (aq).

-azet
The DGM IWQTWWI discardsg, ea@d Ihe TYYPAHSI layee was g:‘,lfB@WIp |1E| l\(lﬁqr-a(aq and re-extracted
with Hi8AcL 8he B0Ac B5er (2B bidiediRS,SO,)S fidkadp hd dancehtiateld ander WM B give the title

comea i P o (i B o ol on -

di chl oronet hane, 1.05 mmol), which was allowed to stir

Prepar@ion 32 5MxB-oRb-yiBlridih-8lapied by TEA (0 550 m— 3.9
B 1 R anﬂ—ﬁ‘ﬁ@‘_[—_ >§i¥

Theer é'aét(?'BYf'c%ﬁéo ole ?2@ & ?‘B‘Pl‘? glﬁg garall é)edQR éhe %reﬁ?ondk\% gl -oxide with m-
chlordgamenzoic ke eb. vimintol)Wathdaroférir0(4eriniL) asRT (3.h).adjo thearbi@ten (ikire were added

calciﬂ‘h&%ro%@g 1t05 'ﬁﬂ’no%)gnfj WSML erCtMsGA%s énm?de i fo-rrﬁ'@mln before filtering off

organic ers were dried 04(% |Itere
the sclifl B AEERMRA COFeREIaH AR 5o Nrrdp & nedat (o 1o mna)-

angwysip. O%trﬁdﬁrlaﬁﬂndﬂﬂu)n wirete (54 d, @1B50molLin B\ (QmmL)) wdsocooled in an ice-
water%eawgs er n gn Str8 %{Is %g]véﬁ Jggéqadc‘gg t@l@r&c@tufﬂh%ﬁde% 5PnL221 .6 mmol), and

the re;swyrqgarn|p§tgrw\|va3( qtgg@{qr ap ﬁur’gbgfq)rf _addmg the product of Step 1 (in 90 mL %CM) and the
resulmétsmM tirfed lmth)e n% \Nét&]'r@fﬁMﬁitleﬂly Ahéﬁ Apdedovaanitd 8TIel 2 h The mixture was

ten besteh (0019 O CROFRE STowR ST Eh oy caMEACOR St Fgure wes ter

extractbbwith DEMNE3) x abalma), lapuviied ¢cambined ctrgahisriaye® were dhied ma£04) filtered, and
conc%h %tgd anh&e@%duﬂgu 0 tgt\‘/eV‘@fhﬁ&xndelésnl%hapyrﬂﬁ%ﬂoxa%le (bbh@@ss mmol) after

subsequent [y extractl ng wth
purifigtign (SGpiveing MoBiHHach BrigQitte)-| ayers were dri ed (Na2804)
angepar bi(N@kide SHEroS pyniginE)XaubdEOid. 16bg) ATy nimolPirdn Swpi2oyere treated with

MeOIt-I %gq'q_lss %Pd E(g ng%}/ ni%gl 2% Eé}gloh Wﬁfﬁld trQa rgr?ctﬁ e@g@@n unty® hydrogen (45 psi)

for6t40n a Paly appgragss. (Fﬁtfatlpn O_ellte.])ylel@d(y?t(tlgpor@pouq_d MS (E—ﬁl-l?)éor 162 (M+H)".
d 1 H, 7.64 (t 1 H) 7.56 (m 1 H) 25 Preparation
| adj nosvl

i L11- (oxvcar bonvl - ((0 (1-(
py6- Amm\bqﬁlrhollne (0.59,3.5 mmol) was treated with phenylchloroformate (0.597 g 3.81 mmol) and

TEA 1(51' rﬁL)F?rYbel' eﬁ]ﬁTQforC@h b@@hhks)wér&dd%\d lsbi@l A NBHEOY hnd-wiaérharld)the mixture was

exrap) WHOPOY, e pyPRPREYS PUs BB VTEe LS, g (eSO, feres, and
concdntrdtbd romodr) vackHDE t6 GivéSthe difle 208Boumdoafipr purliGBon (BGG2@ing, EtOAc:hexanes

i HEFB " ios). 265 (M+H)
gradn%nt_%gge y+‘)233tgzgc§?‘5’8)| r%ssg[/zlslqgﬁr Téz |5degxy 6- O et hyl -
xo-12,11- 30

Pregér@ﬂb)’m@éﬁbwwhﬂfﬂ £B)idipgyaMinedi n-2-yl ) -methyl)-im no)-ery
K/IothCI nl(%lrc Il q ue%rzl’(l)y%rya%zﬁ it Tn- gg} éﬁﬁ?@ﬁ’ n%pr%Fn%F B%r(\mﬁﬂ Products) was

dlssqbtee mmnwwousm&ﬁl(ﬁﬂm @dd (Mwe)solat@n s e@@eﬁ soctnwe agige, (&Q g 138 mmol). The
mixtuf %Lé‘lﬁe%t g@&) b?}ﬁﬁ"‘t@q Woleh tcrc'fﬁ' Aherfifbatd N WRier (R BI), and BEkd. aq. NaHCO;
extracte DCM r epeat edl’y. The conbined organic
| ayers were dried (Na2SO4) and concentrated
under, vacuumt o dryness. Step362. The crude product
from Step 1 was re- di ssolved in I\/b(]—| and heat ed (4OC)

o T ~1 o



10

15

20

25

30

35

40

5 Step 2) was taken to dryness under a nitrogen stream
and re-dissolved in MeOH, then heated (60C) for 1.5
wWh200R067589 cati on (RP-HPLC) gave the title conpPCmhTB2005/003829
(0.006 g). Preparation 35 (Exanple 1.107):
(20 mBy. dEECleadingoanturelwas extracted with DCM (4 x 60 mL) and the organic layer dried over

Nagsq1 g' §0H/ﬁr9$gl%gvap e%&{&e:} Q%de ((Hrfrg)t tﬁ éjaé réo‘?s)é}.{lg@d' |hG\"?-bFI (8§ FnL) and freated with

["oro azeti1di n- 3-
tripher)yt @'pymmned@ @i 57 nanalp P@p@:ﬁwrmg aBREFH0Smiy -gas ﬁ)é)gqi,lw én meleﬁgherm noted),
the mik@relPasOnedtbdd® r&MRI6 h)BtHeh .coSeE badkhvitto BU@eel 2ddry8dH,0H (7 mL) and

refluxx%apagme%%bﬁﬁeﬁ 8?03% ta g‘ch{gn 5en?wé rfg@\gedganp 4?1e]r§8| n{eated with 3N HCI (35
mL) ggiag BoH 1. tTee rmhmmamowmwmtrwdlwﬂh @C%@I)@?P k) sed e organic layers

were @&9&8&% %ugous%e?ﬁ/aé ?heﬁ‘b)amﬁ@&mlﬂ@@ﬁﬂp&&@luhh@dﬂﬁﬂé lttCﬁH 10 and then

extra

extacig g0t MDGVES *a28d PR AIHR ag 1455 HE SRt a0 a5t i corde and re-
exiraciedevithPOM (Bfx TheL). elimd conmtnesiodrgahici I wereddrietl owersNaSO;, filtered, and

conceﬁlpa%dq)cg mg{gﬁitﬁ?ucﬁé 1?]\30 ﬁgwélrglad‘%ﬁrﬁﬁ Bafhe B EHIH rSQnrﬂolﬂ-ﬁ\/IS (ESI+) for m/z (M+H)*

e starting materi al
239. (ESI +) for rri2257 (M+H) +. Step 2: This crude product
( Ghd4ollsWily) Prepdidioh IER@hpIEY Wderagoihk GréparatiorPoietharextinples &f Tables 1-16,

087 nL, 0.67 mol) in 2
'”C'Udﬁﬁhﬁ@&b%@gm&n@#thatVgébr\?n&%erd owave reactor at 90 C for

6 mn. The reaction m xture was concentrated and the
Prepafdiionh SHExNRSe RY6Y: -hediabi R&VHHL@dlde@X\EB wendtive3lokd-I £11-(oxycarbonyl-(1-

conpound 0. .0, 0 I 20 Preparation 36:
((1.8-npplthidinzgeyl .S‘,’.tgg) S5y dine Step 1:

3, The Einbir counte- dbhdm’oquzppratldm e £0 Q0 1.8 )N S-debdadingsyl 1,42-dideoxy-6-O-
meth;ﬁk 8%(9\’?‘}’16(0 Bony- Qzétfd\?ﬁﬁylﬂ%m@}%ry’(hh%y&ﬂ-Aﬁﬂa@ treaf‘e%S\htH Bhhydrous THF (10

onat e e h I
mi), § %nemlﬁhvmﬂ‘* CoTPRAA SR R bR 4 PEGOETYB) et acid 0008 mL
1.6 mkBHl Powtiered @\wAystroinmickdulat diees (3de)earﬁetaacdluw:yrhemelzltwuh etirsvgdor 4 h at 47°C.

S R BB ASE4E 23 D B0 s o

anothaR0eAOrTeid ibafos rwasvnrmtlm heebsaicerpad iAo Abeispdipn fiaskde grme to RT overnight
with (Banhdds%th% P ebdabOnsdrewad®sn dilulds vﬁtEﬁCk/) aﬁcﬂ‘ﬂteﬂéﬂ o rafldve solids. To

e et Sy e GOV AR S BB Y @i e s

extradtddagith D@ (Ghx BRAGLBUThE $olldiditjjant \,Bls[\mq&d(lmo gegharatpey yrnplang extracted as the
flltratény?a s29R4 Eomlﬁ?k‘d oRfnE yes Wehﬁﬁl@@ @\5329‘)@4) Giﬂ&é’d ahdcdn@érivafe8 udder vacuum.

p d?wlfqutlgh@ji(b;%fr%glgﬁht/l\pé%gﬂ.c %&E eluajm %ébg}b\é@§o 5 ratios) yielded
the tifleBaoRipodid @E5Rd ateetonMadSOw. thérldefovmatedsautm We©Howithi éXcesg formic acid and
conce?.%at%ﬁgn&%ﬂ/ E/n? Hexane) affording 5-nethoxy-4-nethyl - N

di phenyl e ene) pyri di ne- 3-ani ne. I\/S (ESI+) for niz
302 [M+ H +. Step 3: To

eel 531) aa?mlﬁe d\é@&admosvl 11,12-
resul rrng
-y}sethvi)a etidin-3-yl)-imino)-

ar h@ﬁ,é,,ﬁﬁ\ a\‘H Iehlzl-‘; N NaC]—| to pH9 extr act ed vvlth
e, fingl sride S0l rgpdl?rﬁ@argt%nce&tzﬁ 8923 0mbi%- YRR y-11,12-dideoxy-6-O-

meth{B-3romo-h2yx 1-(okyaaetohyH(azptidin-8tylinBro)yeatiamycin M waEBpatgd witgranhydrous THF (35

mL), ?[ﬁéﬂrﬁ%ﬂ{ Mﬂﬁ" m’zl%"fhano%t gﬁng ?1 ?ﬁ mmol), : ﬁc(;eetlc aC|d (0 33 mL 58 mmol), TEA (1.55

o

mL11.h "‘!‘F&Db@h’t RowEeres) |4 @FQSH@"‘ (ngylerﬁjba swgg eand tﬂg slurry was heal%d with stirring

for 4 Namgi"@oﬁﬂﬂélpﬁln%%m( HiadRekybasrydiRNZ 85 b, eannal) das added, and heating was

oy D5 bRl s P B S35 g B oo

overrligh/eith ¢dnémuods btiihgoVEne shkid23@te then filtgregeofitane tq jhe ffilrate were added satd. ag.
N dledd ek 3 tracted
o BB Rl ) BRLE RIFRG el int Blobhs off was roxract
37. 8- net hoxygw noxal i ne- 5- sul fonyl chloride -40 WO
2006/ 067589 PCT/ | B2005/ 003829%&t ep 1:
2 3 D|am nophenol (2 g) |n 10 m acetlc aC|d and 20 m

o o, a o - o
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Step 3: 5- Methoxyqui noxal ine was converted to the
title conpound by the nmethod of Preparation 10. M
W@ BEiBbey7580r m z259 [M + H +. Preparation 38: PCT/IB2005/003829
7- brono-pyridof 2 3-bl pyrazi ne- 8- car bal dehvde 15
with DZMAWE X UD- ﬁLbrmmmtemhy/hs Brsed intop pepathtery fynbelgBd gxiragted as the filtrate

was. 'H:%?é?m nﬁgm}rﬁaﬁ: ggéfsf S@ kiverdl, 85t E&htraled uM%%cuum {o give 4

and to this was ad
gofa@tl‘l!?zm%%t'feaﬂfy'@ﬁtef(e%erﬁg) before subJ ecting it to H2 (45

PShe divétérBorhdia vk gegiratélpdrmnwibe [(RP-NPLE usiag gragist frovas to 30% A in B over

10 ming.gﬂ?ee? rpér% gf)lg%}eﬁ@[l}’%?lg?/)gerlu?%ﬁ%\%?pﬂ rf(1 q%{ﬁo‘lléﬁ‘t’e%g arﬁcgrre Ie?srbolar peak (Peak 2)
just affef lat #.88 imom (1.0 b esoliected) alfeakiagancRenieenistalized drofoEPAe| MpOH, MeOH/water,
EtOH, HioMdRafer, |rbA %Waté’r/w?atéﬂl a5hg etk hidhRillizaon btufaﬁléyzfystdls Were obtained for X-

ray spgﬂ@gg%z?ea}qglp@s Qrﬁjl tE%) ﬁt\)'@ utreeana{rﬁ) g&rﬂ%w{j_%qtr%ed a2 dé@@l%dmosyl -11,12-dideoxy-6-
O-methy3loxwdi Bg 1 -eapdadgayiké - (R4 h@rdaphihwridir-&pixetayl)- @qetrd;ry-s-si) ispinc}-erythromycin A
(Exam f&d 1F2>r5f3paf’9§k' gn wad- |den%%d( %§| 3-HesbRAinSdy7Z1123%iddWtyB-0-methyl-3-oxo-12,11-

aration
(oxyceghamu i PRV SRR Gylgnigo)-erythromycin A (Example 1.23) by
infererfeeMet hyl - pyri di n-2-yl am ne (30 g, 0.28 nol) was
di ssolved in DCM (300 nL) and treated 25 with TEA (41
rrL) foI I ovved by_ tri rrlet hyl acetyl chl or| de

ox cater ItHf 1‘8\41% fith rhrh-4 )- nﬁfhyl)tdzaldrn@mnmd\o} érmroanyaegar at or y

mL_%tep hi’h% egem%sg 0 gége,cl nésyZEf 1r Za%?et gy 6@mﬁth@m 1£ 7 15(oxycarbonyl -(1-
((1,8-rephttlyridiept- ylmemmzetw@ :mL)—rmrrm er@ﬂjrorryygr@rA {atPsE0- 12amgpol) was dissolved in
anhydg&rg%gﬁu (135 rﬁg) tT@AQb \?569 |§Q| d.6b mmol) and acetic anhydride (0.015 mL, 0.16 mmol) were

added(qu tae re@ct?% all(ﬁb{ﬂ%)to sripy l . y([EE)%i &%Xal \)lﬁgad@%d 0%5‘ m dﬁaHCO;; and water
(1:1) ahdBe 6iganis layek skfaratéd. 8’Bﬁe(aque<1us|+gyer Ras3@-qxtsact@Hyith IZ]_CI\QQB x 2 mL) and the

combréec’c& %E“rc Ieﬁfg ssxrlfg dged (Naz Q,), filtered, and concentrated under vacuum to give crude
4- rreth -pyridin- 2-yl) - propi onan de

'”term@gf'ﬁteg 0. 22 nol) from Step 1 was placed in a 3-neck 3
L démsk The trit@feddté romrstay & rwes aitbsalvadr in enhydiaus tOMFS (3wals and anhydrous

toluen]eg{ii rn(ﬁ)i'\)ri/emﬁa ggole%%?/? %%e'/actelaﬁ@ WMRHQ@&.&J §nogr nr@og@ﬁ pH@clV@ pressure. Solid

tirred

nd
potasemlbedrlmﬂhréﬁﬂyl)aﬁ@eria%? 8.6 210D 1Re NOIGRACOINCRTEN gRskuickly added to
the cddléBRbRgbnS A Wad JubSudgEntiR afidhet gestif white. codling foreiate t Satie[ vieigoromethyl)-4-

fluorogoﬂﬁ?zgprgggyfc%é&zj'?gﬁtaﬁf Oﬁe{wgﬁxr%go“?%te)i rqi‘r)ez %gfeargﬁg) %%r @@n added and
the regtion alipwes tewarta R iy 1@V (8- are pddeddellowqahy saishiab HgHCOs (5 mL)

and vJa?eY ?5 m‘ﬂ@§nd’ tﬁe %&ré @%a?éied’v' the m&u(s?ayér JJ@Qre%dractMth DCM (2 x 10 mL).

The C@BHE%‘W%{M efsd”eée ‘E’Pﬂ 8&9@\%?%' @F%@mﬁd’% V\Wrcemﬁated ynder vacuumn.
r Stéplst arHer arad préducinirdne Stepea wae digsatted it IMeQbU(100 inddl and heated (82°C)

overnﬁ;hﬁ,I c?{\fgntéh%ggrj va&%/r{n% ql’ﬁjf m%t&m\%s%uﬁﬁédwlsﬁfﬂml@ give the title

CompH)nd(@Oaiizg @@28![1"1419 7.94 (br s, 1 H, 2.35 (s, 3H),
1.29 (s, 9H). Step 3:

\ : dzetipli inink YokAf i tted vvlth an
egﬁérdchéog s()ﬁoefrm H’@ﬁ&étroﬂlrt (b @%ﬁ' o 067 nﬁrmr)swasaryated wmatrEA (1.0 mL) and

rous di et et her é t he re
qumom-wlrcetpamrﬁ e EhO30pheld GﬁB’HO' rn ’r}ré‘éfdf%soMné af) heated (50°C)
overnfyhfl I dhe irGeRfichG k0N &vab &lkbn fo@Fyns umbier vaautr anyl plidfiecnéRP-HPLIR) to give the title
Cornthe resulting slurry was dropped in tert-butyl -41 WO
P98/ 067589 PCT/ | B2005/ 003829 |ithium (1.7 Min
pentane, 100 nlL) via cannula over an 8 mn period. The
flask was renmoved fromthe cooling bath and all owed

to stir until it reached AT, at which time
3- di met hyl am no- propenal (10 , 0.10 nol) was added
neat. The resulting m xture waS stirred overni ght at

RT under a nltrogen stream by rrornl ing a dry povvder

— 1 .
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filter cake wwth DCM After separating the aqueous and

organi c | ayers, the agueous phase was re-extracted
WOwRak/03ERY (4 x 80 nl) and the conbi ned or gani CBCTHMB2605/003829

dried (Na2804) and concentrat ed The crude product

(|m|da,z[td]{,%-§|;%g[§1ﬁ : . 28 ia- 7' - I “

mb@_inaémud@sqli@ from éigep-g%@tiérb? [qg%t%,y ’O.e1,8t ' )S‘gésc}%ﬁéd %Elépnﬁydrous MeCN (5
mL), fc%md:ﬁ\p'r@m@ d?@ mPOB4 o) CAnd imidd ZopIca-4] goddling-3-$uiferl chécribie (0.039 g, 0.18
mmol). q‘ﬁf\'ﬁﬁct ﬁlrregtaigT% SMSth(eﬁ 'lfgd \&msg'fg é%]f\%?‘ng;; M’SWL? water (15 mL),

and eXtected WH)1 DGM 14x G8dnL)1 qu)e combla ?rggmc J’_ayﬂ)s werqurée'ga(f\lgﬁoa)m filtered, and

conceﬁ‘t%tedam@é/r(i)a&@ﬁp PYilificafidni bYIRPe CAielded the title compound (0.055 g, 0.065 mmol).
bl pvri di ne- 7- car bal dehvde 25

2 Cyclopropyl 7- nethyl 3H—|n1dazo[4 5 b]pyrldlne (100
8 (BERanmpnd. 34)f 3-dasc!BEQeERIO? Q-m - i1t(exycarbonyl-((1-

owave
nGHoRa: %‘B%F%%ﬁ%%ﬁw%tacfs(e@ 3B fﬁﬁ ”?%@éPWVY%S DCM (3 L)
with IfWIE (01028 UHI9 ARiSd. sub@elqslemré )addie“deat(a?y.‘l chiaritle (85260 mLagf 2M solution in

d|chl0|i,o ane, (1E2J0% rﬁ%%l)[. aReh Wal S Ehéﬂ or 5}5‘% A BB by B‘W"I@\ (0.550 mL, 3.9

ratlon I‘OU rrnsin

mOIOMN-TYSEoHFsLeile (G0 Qa%tzﬁé'ﬁ‘?@d T\Nth?éCmMSf“%e%f@f 7 gdditional 30 min,
then t@Bdd mlewsten(@o Fhe;i s&ag@n NEHEOL(1@BL) akideihen ehttiaetdd 86h DCM (2 x 30 mL). The

combl§)c||a\<£l %%%4%] @y%rp dv& e riletdI %g:ﬁ)p ?I?e?%it ﬁ%%?rg%ﬁ %(ljedy @%ﬁﬁfgsoind re-dissolved in

anhyd¢duis FIHF (8 AL egnel TEAI(@PE041L, 3-9resnailip b pegdias @#agk olution for Step 2 below.
5- SQe;Pé”d géé&ﬁdﬂos‘ﬁaﬁb@dﬁcﬁi&)@@oﬁeﬁﬂll 4.ox0-12,11-(oxycarbonyl-((azetidin-3-yl)-

e A Ao B o SR p 0 s ot

directlly @fth the sfook sabutibn prépared in §¢np|1|ahgvet(5 mATand dleweddp tgarider Twargn at RT before
treatin Qlfhﬁ %g}; @I‘S‘?ﬂ LEé)%\/Ie%QE RalEd] g@ ﬁlﬂ) ahd SRBRERTY efiBactind, with DM (3 x 30 mL).

The cgraplp@sorgafw%{aygﬁmgpd](lﬂ%ﬁ ?ar?drm?%l ned @Causgg%;@i Mg&-l eluant in 9:1 ratio)
to glvé?fhe(ﬁﬁeﬂéohibb@@ (@02bgl e2exnmdie NS (BBl torartrz 420MiEFHED fré&NMBY(CD;0D) &

oo 5 Dok oL By Pl dae b S SPTPH T (0 By

2. 44 mmol ). M5 (GCMV5) for mz 133 (M+. Step 2
Pre a?atlwﬁbﬁ‘ xarable h 60 £127-8dstia@indtl/ip b i GXﬁG"-OQn 1-4-bx 1}(oxycarbonyl-((1-

raz I I SSO A l)n toneId 620 1gthv% lrrmo) ervtwo%% /Q wi th

uropw sc

adstep i oerﬁzolb[O@GﬂMIﬁlae’ré-cgm@(ylm a):ld ((A,Qi&;g mo mmﬁl)nED@ (455 g, 2.38 mmol),
HOBT e@%b o\%arﬂ g qﬁlﬁoly\’aﬁnyoﬂfagé{lyl%f&i%ébla?ﬁfogyl 1882-dideIRED-fhéfhyl-3-oxo-12,11-

rroRp S ) Tl S P EEG P g e 2 YBR Provarsn o2
(0.80 wOhixeliiid dnBy@6ls BNIFI(7061) GERT 6vetraght, thend@al(45°C) for 2 days. The reaction
mixtu§agv9g6§/ ggagegﬁ\gfhps%({, ;anélqg—%dg O%glérg aﬁgsgxl(fegggl M%I\W%géleay. The combined
organ®; I@yeds waze Hyad(184SOmiade sarjcantsted Lpdar vague to dryeess.g) . 1H
N'\@eégDCflh%)cru%e é‘so%f}ct G®m Step N wad rSdsdofbed I MROH Gnd Bediéy (48°C) for 3 h to

Oxj.d t th
femo@e"@%?@*d‘&%"laﬂel“"? fhe weefﬁgﬂpetwﬂéﬁerfg’ovﬁ'e? a%,r'tHC ﬂr'éotn i ¥“| e

compound. MS (ESI+) for mz 162 (MH—I)+ 5 Preparation
Prep%@z!é)g 3% r%x%Fn%le%'Z_l' 1 '1)”33 ggszc%h‘r,ﬁos@f Pll ﬁyd'lde%k\?@ Ol SAYI-BRKE IWE@xycarbonyl-((1-

-

: i uli ondi et hyl - propi o
naﬁie?ﬁa‘ szmﬁnr@ 5- &a?oo%ynmeuh)(o cSJQDrmstfﬁmdawaé pladed FDarBydrpus2MeCN (1.5 mL)
and traaipd d’;ﬂfe](a;[t owgég]e_ {))Q(%: et tuﬁ;?%ds él{orsgcc?\gr%ﬁ){l) l\?‘ﬁl\ﬂh tetramethyluronlum
tetrafiuci@bovate €0.046ad, D.18HmImel weceme DixLEGlaved et forg - um ng r ed

nitric acid (0.67 m) over a 10 10 m n period. The

reaction m xture was heated (35C) overnight, then

diluted with water (40 m) ang extracted with DCM (6

x 50 m). The DCM was renoved Yinder vacuum and t he

resi due was re-dissol ved |n conc. HO (20 m) and

T AN AN 1 o A NN~
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then poured into ice (200g) and the pH adjusted with

30% (W v) agq. NaOH until solids fornmed. The solids
wowrre/06meoved via filtration and rinsed w th WaCEIB2003®3829

filtrate (aqueous) was concentrated to dryness and 25

estpart edesulddmobyot 1,E2-GitoxepEamettyiyp-oxaa. 1 Efogysamrnyl-&ERpyrrolidin-2-yl)-

methy@ﬁnplﬁoa %degg @Mg%o%yg&&@ tsﬁl?ﬁcﬁﬁj P"'e%ar%%ri &30 6‘3&9@ 0. OBThﬁnol) in anhydrous

MeCNynsigridrsdo e anxteg frera Steg 1\aed g*eé?ﬁs‘i“é@mt f%ﬁ“”ﬁ‘i?la"e' | ds
p fs%lao iTo @hﬁﬁe thd BleaRige 6fi pi Lisdeeited eter idliring ISeh 2, Belreactign mixture (from

| trate was.concentrat C 0
Step 2’/‘”?;%?E‘§P| to grpgp?smua%ez g[nﬁm@nbsfrsw ac? (JTS BIV@éE’Ie?H hedied (60°C) for 1.5
h. PulficSlom \RF-0PLCN gavd B8 tifle\eidpeund .96 @): The product from
Step 3 (0.278 g) was subjected to SeQ2 oxidation as in
Prepgratl on 160 30 yi gl d||n the tit

fE xanaiet S : phpsideoxy-p-O-me
((3- ch%r@uﬁlﬁmﬁeilﬂm ﬂ@z@ﬁdm Brel)-Briroke mmyglnI&

D 15¥ 818%' ngl fh@%uﬁduﬁ@(gqeg 8,58 hfhok B*D/P Boc BH&HTBor&%%gea 127, 29),

cor di ng roced
N- brorugwdcmlmldpﬂb%@rgai 1PmMMEB ansperjzou per,gsd? @59499 0#5? Mg '"231@'— carbon
tetrackiOAEE Were hd3gted l’n%é@ﬂ kBB aBh C for 2.5 h. Water (3 mL) was added and the product was

b
extracgeddﬁtfu g&hfl (%)l(I L T[F]e &ﬁaﬁa ap/ Q VP %%}ééajare I@%’ Sé Tnd the dsolvz—:at was evaporated.
The LGYYS otéts rsrymmh@snhsz indicated it wmnpmlma(@i %@ﬁ@ mw@@ of gl ﬁﬁ° -4

brom&%ﬁlquﬁhgme AdPthe @t@ﬁmé’h&%ﬁﬁl Vlﬂg (E$I+)-ﬁ‘b|5n/(zé5ml\/)+l-k’)l*l.’ld treated

sodl um bor de
i S SHRPPRAL B e e S PR repHRfiir 0220, 004
mmol)giTEAIosus7 wilt BieTvatret) jn it MaGh edret Heated indOmiciowaee raRatey atRNC for 6 min.
The réjacﬁo%qn |>9¥ & (Na%%ratefd'am frk ?ééld%@ daSy@ned @iPQ‘HDL@z dﬁj‘we the title compound
O provi crude al coho
005({912[9@5%5“"9')8 12 (d, 1I—|) 797(d 1 H, 765(m 1I—|)
7.57 (m 1 H, 516 (s, 2H), 2.62 {s, 3H. LOV
& 450 50 £OB oM th ﬁé* -43 WO
20006 .'o 2: A mxture q
rrgS’te}f 1D BISHORS YA €90 "9 /a8 P@C%’B@)mw@wa‘fﬂ_"u?ﬁ followed by Cul
(0.01 % SIQm %&bﬂﬁat@fz eqT)Eeﬁ\d (12.0pherEpkthrolide @0.020&y. )nfg 201l MEOHY The mixture was

heatefi i y@fgr ? E P'&%@ Wyc?ct\elga](/e ng'&%{‘hﬁ{@e%&%rp% &{& rp:ég ticgﬁea between aqueous
satd. ualdKQ®3 and Eirn, arkribe E@¥glayprriijied evr @@@%ghwgc{el interg)edigte was 3-bromo-5-

meth@@ﬁ%ﬂ@ﬁ@ﬁurﬁ&ﬁby W/E@AG/M@@I\M Mbr(m+)nmnﬁz POIRISH HY'.

was
f i PIERE SPrYRY® WH}%Y ylgncfn?o(g:]% \95;‘95%? Lpﬁgcgd in ar%géle d’néeclirfgnd bottom flask
with NS (114b@), BINKP&0.8a)jiuk(dizh)s (0. Zwmd@mgylld@@mm ({es) ingoluene 20 ml,

and r{%xeosaﬂ &gor 4&1 Hhe r&}t_:gbﬁ wak gartlt:lon@i betfiedhiwdidhand E@Ac 5nd5l€e EtOAc layer

dried pyer Nz 4( W@qq))roppcéﬂ\g,séxyrlf@ﬂ bXBSC-SCc’ (Etg'A_g/ Hex%\égs a{for§ ing me?hoxy 4-methyl-N-
dlph&ymH?@Kébﬁ}mUiﬂQJSLeﬁmGB MSAEBE) the méoko2 Bl e (i) 1 :

di étg%%\r,gxyﬁgﬁwdr %g‘h (ngﬁ%\y%rg/legﬁpﬁ%mmmemg) in a single neck

roundplastiiesfiesHy wa@asdq@éﬁatrré of 1N HETHR 6+ hhapd hefr%%UIt'mAJ@&‘%%/heated at 55°C for 1 b.
The r@&ttlay\lvaé Béglhéiﬁm{hzl NONEDH 10GHE, ekiradtd WDDGM, dFibeover KbuBCa, and concentrated

ti ‘ . ; .

0 oS eBir SR TaRhEE 8 v seiomy Pt R, BRESE Vb too
Thétep rig fin iBendttzoxeA-nedy-tis-nephtiytidine (B2BSDAissoiag in carbontetrachloride (6 mi)

was &&@ﬁ Wr&%sﬁgtiﬂnﬁldg' ¥, .@eq? ahd Qerrzoyh)béfo?m 3&?4)/ bncBheated at 80°C for 4 h. The

reactqqy wag P@'H %I(]gd belitvr\}%)n s;atd4§|g%|%)3 M E)C@ I%er t?’ngr(n 8gedlover Na S0, to
give 168 title c3irbound (129 nfgs aftd khncerttiGt eyiS ESI+) for m/z252 [M + HI*.
5- Hydr oxynet hyl - 8- met hoxyqui noline (6.5 g, 34 nmol)
fromStep 1 was d| ssol ved |n 250 mL of DCM and
Prepargiioai3Z B-methexyg PeHPAMICBIONA] oxi de. After stirring
for 24 h, the n1xture was treated with an additiona
6g of manganese dioxide and stirred for 24 h. The
m xture was filtered through a pad of Celite, and the
filtrate was concentrated undet vacuun1to afford 6g of
t he t|tIe conpound as a bromn SO|Id "H NWR (CDCI 3) 8

AN N ~ NN ~ NA




10

15

20

25

30

35

40

30 Step 2: Methyl 3-nethoxycinchoninate (427 ng, 1.96

mol) in toluene (3.9 M) cooled to -78C under
WoRas0em89 at nosphere. Di BAL-H 1M in tol uene (5rCI/m2005/003829

5.9 mvol ) added dropwi se over 5 min. Reaction

qeRp qh@Q—Dﬂnﬁ%pN@bﬁ(Q of i3.19 nrbcetio deidanidaadnit4M $&88ium acetate and a solution of

oxa|a|o§h¥]c§3£‘§l9§jg% Radn 'a b a\% eé@?%&%ﬁﬁ? HEB &t Sty tﬁ@Fe@gﬁ}@gmxtNg 'V&QQ?-\eated at 60°C

for 1.5t Aiter codlion todinwatert (1 G rabl wgodded pig '@P W@qrgteétraa‘qee ALY EtOAC The organic
layer mfa@%ﬁed@)&r Na. le\l%% &dnb¥akrdibd toyive- qﬁﬁo{a‘ﬁn 5-bl. HIS (B34 @r ez 147 (M + HJ'.

sty Blioated ol St Baftburiodh i edihng o mon o2

0q.). Th tHIOmixtund Yaswoen adidedGbpesk ipdonDERNG (1. Beqr )Tham@wtlmgeramtﬁ then heated to
50°C o\gl#nlbg ; e\% r&é@ﬁdﬁ'nﬂx’tﬁr@%’a@@h%%nﬁﬂ itiBBed phiwen @&E"I\)al—@os and EtOAc, the

I co I on m Xt ure |Iutedvv|
A A AT S O O R iR ® Bness under
vacuuth NG Re BlubE BhaeN:e vadNm2SRrifiat Hy 80 (deDIH:RCH) afforiibg &-mietiloxygaisoxaline. MS
ESI)Lylj NPM48GC (0-100% Et OAc: hexanes over 45 n1nutes)
NP Vell'ow solid (264 ng). M5 40 (ESI+) for
1§ep(av|5+methoxyqumowﬂ@ wmreyﬂe@fe t@oﬂﬂescommoqibﬂ by @edzetb?ﬂ of Preparation
10. M%@SH)&Q%/ZQS@ mlehf, 7.65 (m 2H), 4.21 (s, 3H). -44
2006/ 067589 PCT/ 1 B2005/ 003829 Preparati on 47:
3- net hoxy [1 81 napht hyrl d| ne 4 car bal dehyde. Step 1:
igrb3 2 gzinef§-epraldehyde?  2- di met hyl - propri o
n@mrﬂﬁ‘o é%ﬂ%ﬁ%ﬁ%ﬁ nftépﬁﬁﬂe 126‘_3995 0 rﬂ?ﬁ@' Corflhi-BREksy ®ek pattially dissolved

IR R G S A T
H, (450hsi) 3@h Sakimgat RT fan 1wathare dalydt wamadded (fdmdrang Wwdsegenglysis continued for
an adé Fcﬁalsf {1 %Efo%qerﬁg\%f ofztﬁe g&h@s R)T hﬁ’at%ﬁ’l THS fineE ‘i‘Na@ Qbrlcemtafd tBX/leld crude 5-

ion an ie
promorgsi- G TG PEPREANS {5 )30k (ko al: S (¥ abii Fasubseauenty
convefdd to@Remle cémRiuhd Billoviiy &RGgonsanatigihin Prépdration(37 Giep 1 and Preparation 16.
ve wacuun1and the crude material dissolved
MS(E%EgEfE%iagﬂg{méshed wi th NaHCO3 sol uti on. The organics
were dried over Na2SO4 and concentrated after

Pre afaitll)ﬁ ﬁéibjcﬁlﬁro 1T ﬁa hﬂ{vﬂdnﬁ@ﬂba’ib@dm purified by SGC and
f Lﬁt?ﬂ h{%@e yI Egld 2 ylamlﬂg ’(é’b”e% 2% rﬁ&) \%gso/ Q6 /ed T’)hOD@ﬂ/I %ﬁoeﬁiL) and treated

with TIRA( @4 mit)ﬁ@ln\yedélbmmy\ylaggiyl ichlipriple (3§ ImL) iaga dropping funnel over 30 min. The
mlxtug'\nfégtancxlxl/ed% R ro\/émlgma@ﬁT IW§1 dud dHhto fadeparbtory( IMne) withAdater (100 mL) and

satd. gq. NleC@s g2 "ﬂ% Thgquganf Iag/ﬁr \(I%S ngfx_?;ed wa%mid a.'vgln'_gm %a{lcg% (75 mL), dried
over NepSOQ bfid cobtedpatdd togive sniict 22-distleth§ib(#rrBeteyh-paridineasyl)- proplonamlde (42g,0.22

mol). tlﬁﬂl\(ﬁ{#@% ks dz?s & (gftzh %ygsﬁ(bféeggl)’ g8 sEs}mgi H?E g K%élll)di B sbéHb)

t
8.9 ed2. prlrpgthyl - (S%egr& éy?_uglp.ff -yl) groggn:eralde 143_63 22 rQ@ fsrom Step 1 was
placed 1A & 3eck 315fibk Gited Hith overRedadstitrsr, Bdrlihis ﬁhseadc@d wEkee (650 mL), then

Naﬁ@&@% HSCL@ST r[@ n@w&%ﬁyﬁ%ﬁ@ﬁﬁ FM{ 4 T?;g?rg&l]ﬂg é" S atlrre% and cooled in an ice-bath to

0°C, thvert kididrinengaPrvep doubltlech plowig through aNRRrgecic) 3he @aqt@n sws (rgomtored by TLC
(EtOAé[P ane?’lfll dnfl fouhd HPpe %on%gl(at% aftdr &0 mird. P feaktiod niffture vas poured into a

separgtpwefymﬂl ap e)g@ﬁtgﬁht%rq}%e%q%yew@/gg;g E%%Q gE\BNIJ]th ?CI\{I éz X 100 mL). The
combinad lag@rn weretdest dver Ma,864 and cofndantﬁ@teratpmmgde|sgﬂpdmodg@mmch \Aﬁg recrystallized
from ﬁexRFe@qw&eldqﬁe B.ﬂﬂéd ‘43%1 oo 4%’[@ p\E%Uinlzhyl)lzgi émet%ﬁ prob?:ﬁé&rde 41 g, 0.18

enzene sod sul f onat

mol). WeiNgARETIG) $8.48 L1 ). Bd2 ke dl H |769§Kbresqm Hg g8 WHW 3?% s, 6.
ovgehead Ssct,hloH £net [B%diulilﬁ yﬁhé%étmﬁﬁﬁoﬁlaﬁbnhlde @8.3 g, 0.081 mol) from Step

2 wasrrplgce\glgnﬁ gzﬂgtpg rl{]dltggeeﬁﬁa ﬁg@afp |on|ﬁ1 anscl)J\/lth%gcll (s:tlrr%Fluqdér%ﬁ%gen To this

solid ad@idby brhysmougdieth\2 eipba(ty o Ldnd (tl@(rmgt,ur%gedrmyl 9 soludipry whereupon it was

o 1 U A0 3, G 5 s sy L 3
slurry. Sodi um hydroxide (20 N aq) was added slowy

with cooling (such that the “tlenperature did not
exceed 4OC3 unt|I pH apprOX|nated 10. The respltlng

M 1 -, o .
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was cooled to RT, diluted with satd. ag. NaHCG3,
extracted 3x with Et OAc, and the conbi ned organic
w@b@soe758er e dri ed over Na2SO4, filtered and PCT/IB2005/003829
concentrated under vacuum Filtration through a pad of
||th|um-°(‘l |7'I\ﬂ3@1 ptiaes) 10©|th)l\A'EGCathilﬁl ovgr @A® lgmvr&rlﬂd Tthegflask wabeemoved from the

coollng]_t(:?tra5 Encf %In:ﬁ%u ﬁ)stl rﬁ?g Phe%v\é_{ls% nggh igﬁwéih |@prc§)enal (10 mL, 0.10

mol) wae ,added)eat. 7 TBG r¢stitiing mixpre mzaa§tllm NSO @Wg'ggmder a nltrogen stream; by

ornlnﬁ%r%ﬁ%%ﬁ%%ﬁ%?ﬁﬂ) thlE"W%@ addRb water B0 mLY fdﬂ@ﬁddwybw addition of conc. HCI (40
I.N

) wb(cpoIBg RN AN e RGBT & FOB 555 251 Wae fgroved and e
flask whad h&atetmo 800 C4Sr IMEo)ed irkanGed/wrtidrdath@nd {réat@buithiNaOHXsdlig pellets) until basic.

The b?siz,l? ?tiug?ug naDgMﬁg% %@f&%? @J \ﬁlgﬂ IW?I\?’I I?4 L ﬁ(bd?ﬁl(_))hé’ﬁalilraﬁc\éltand brine were
requireRToohelsr bregihthe IREVlingr &N EiaNgt & eV IPIERAREARE WELE L fiVerNezSOs and
concerﬁ@ﬁéili unbEHEERm o ﬁ@@b@ae grot@t] WhicAvess iiaBeMifiedtdy SGC (EtOAc eluant) to

o S S S g0 e b ALY g v st 1
found (MBS effjcadiapis tMQm@ﬂ@lt(nM#mhons gttleMSZathqréha@ Wy beiESi-o fer gvz 179 (M+H)".
"H NMF?E&%?*)’%Q??U# 1(@459 11 thy, 884 {HT\DH? 791rem'\49r@"b6:_7(523m) in

an'ice bor on uorid

diStapty Béhiver 4inetiyd! Qh?epfmyf'd"ie 0 9l Mg I Sipes was dissolved in 4:1
d|oxar|@'\l\(aie‘rt($d mpérﬂyiﬁdniwﬂwbmelﬁ Vg, '5pl4) mndl) Bies rdqeidt Hihei réaatien mixture was

heateq\/ga)l C?%areﬁ 5]}@&8 %%%_BLB pr%urefi ll,lnrtoe 3%’% & '&\Ag]aﬁbgu({gb @r@%ﬂ& wgtfer (10 mL). The

mixturewes sibgéueritydretiae ity DEMdBEHLIENE thesolidsdilteted-giiBroggiyCelite and rinsing the
filter c%l aﬁﬁw%l\/\m A{flﬁ é’@&%ﬁng the SGlREBRNAE B%a%&y&étth@&du@&s\/bhhd% was re-extracted

B U S T TR
produaomenthfcmmj;retphemnbyorme(MBCN elad) nig) yieldhiheh title compound 3-chloro-

[1 8]na§:%ﬁl§/ d?rffz{j a?:{alo%hgde?’ﬁ Orﬂ %E%tﬁolpf N&é %’vﬁdgr‘tg WEBE BViadtivit rItdwas found more
efficaciagis pp g@alfoapplérﬁngrfctlons w1th MS r(ather than U?/r as in gtep 3( I\ﬂ*/l- ESI+) for m/z 193
(M+H)’5 tP'I'NW@@M%ﬂGUDK@HHﬁQQ@(d&&fl—D@M(SJ1H‘:) Stagpd, 1H), 7.63 (dd. 1H).
Br ono- 2- et hyl benzenam ne (J. Fluorine Chem 2002,
116 173) (8. 9 g, 48 mml) vvas treated with water (27
21epaptaoal 3kHimidar 6.5 ibipyrigined/-¢aprldehyde g ycer ol
@yc|o§r%§y|ﬁ%tﬁy| 3|31m18ézb[4%b@§ymﬁ@(s1l@bfn@ Iocsem& tRome EROB20237 A1) was

treateg M’éfh Sg%g (1@@%1f46rrnm%p |ﬂ6 WV@SW%V{FS%' (%fNi) ané 816 jec ae% to %ﬁﬁbwave irradiation
(300 lmamcdn@diomartcb) atcigp°Cofatthiee @6 njn inavalbi Eioe wmixiute vess silebequently treated with

satd. %gll H]EQ{] é? ng Fafd &g%@e ldftt{eeé'oﬁﬂ Mrirén%%d & flmﬁ{'@%rough Celite, rinsing

evvas ex

with Dﬁi\gaﬁm@lltta@f@ssexamtgﬁwwM MQ@_;@Q,) angipe Wﬂpfg@pl@ &xtracts were dried

(Na,SBYY, fifeh&idbridenésntrScEtd &pidas fol yisdihe 2rudid Yidtodpouriie X ¢ES1+) for m/z 188
Qver 40 m nutes) gave 5.33 g of

(M+H)5 nmet hyl - 8- br omoqui noline. 1H NVR (CDClI 3) 8 9. 05 (d,
1H), 8.34 (d, 1H), 7.94 (d, 1H), 7.49 (dd, 1 H), 7.24
Qio 31-Dmetrf-82-irkiSazoRA bip\AbiRE7-8arbaldehyde

t r‘%tﬁl? &t thﬁ pyr,ﬂg&%&g@ﬂf @1 %@&.1@%@0 jl gwitmgrmic écid (15 mL) and
heated itfefunfbr 0 Aiter cmliey toGTethe s¢I@ion 52s goncent@&dvngdra nitigerg stream over 48
h, the%y(g]gfeg (?Nlt6 %CV gﬁ)’ dmggbe?org"ﬁ'ﬁ’)él\r/'ﬁ_g oﬁlutﬂé %Hlﬁis |9‘A'ﬂ1@chnépflﬁ§é} The filtrate was

concatraied g@ihepgerp@ﬁ prp@xcﬁ%gmqtqgraghg&w %%Q g/lg U}%—LBH 90:10:1 as eluant) to
yield mrﬁué@ﬂﬁem -BRemidaXd]4/5-8]pWahe @325y 2140 rr&m) ONBEEEMGhtor m/z 133 (M)*.

ter ﬁ.rﬁc))lﬁ hﬂnglc-lhﬁn d?zdécléé D]ﬁ}[mry 1595 ﬁy)gsargu g%g@%o%e in ac%toﬂe (60 ml) and

"ea"e(dg'mﬂfbeﬁhhemlumlﬁ@ld (821 g} follewed BAEropwisel a{icht@n of @ﬂ?ﬂ‘@ha"e (10 ml). After 10
min, %@V@écﬁonldrﬂkﬁ% \Qé(seﬁodwlﬁ@dsatdaﬁtﬂ NEPIOOS 5 @b @C0watd(@5 ml) and extracted with

DOV 50l e OB el 50 e 6 gt e ey ket & concentratec:
5- met hyl qui nol i ne- 8- carbonltrlle 1H NMR (CDCI 3) b
9.10 (d, 1 H, 8.39 (d, 1 H%*8.01 (d, 1 H, 7.58 (m
1 H)’-7.'4§ (mnl H)’,. 2'76.(3 3H) . Step 3 The

T

st
NE
S
.
-y
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T 1 T
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bronmoqui noline (2.3 g). "HNW (CDCI3) 8 8.92 (d, 1
H, 8.08 (d,1 H, 801 (d,1 H, 7.45 (t,1 H), 7.32
W(Q @god/069589 2. 71 (s, 3H). Step 2: PCT/IB2005/003829
4- Met hyl - 8- bronmoqui noline (0.1 g, 0.47 mmol) was ;
(DORBNIETH:NHIOH PaBgdba)shiabi)) yiokied §,7-dBndd73H-immidsizp[4,5-blpyridine (1.05 g). 'H

e 0 e 4 ), zinc
NMR &?@E L6 1 LR RTE Hialdan 20 S5 b oo
g,SteP.30Qxidation |w)th 860, ataigsnsibestin Prapatatiors! Grfieldeg Gﬁeg’é'ﬂ cqppynd. MS (ESH)
[ prior to use) in a Schlenk flask under
form/91gér@%§2 The m xture was heated to 80 C for 2 h.

After cooling to RT, the mxture was diluted with
Prepavsfibrer?; 6-eoroaetiaddiadRa, swbipidae@Aarbalebkde he or gani c | ayers

dféte%d 0 %lcmg%s%ethﬂ'ﬂg'dﬁofgf éﬁﬂ{eﬁﬂﬂ 5r6blﬁ1gﬁ1%d(g7§b , N13.2 mmol) from

Prepagatign3q gtep 2 \H;s tr@tqglzpmpcponq_en}tﬂtgé tgLElfIGQc ecad (1:? ry’hgvgn allpyve aﬂ gir for 30 min
beforelcobling in ah idelwhtd} bath ©B)oetwder’ 610 anald)jdlnd.ﬂmﬁibeed ﬁtrlc Bbie (0.67 mi) over a 10

min p%td teTg‘le ?4?@,3 {n?r{l?rtggegv%ﬁﬁs nes % ssQuver t e ( %\%f rZ% %Lepnl) and extracted
with DO (6 x80 4). (THe DEM, weld.r@8Bovédl undbk&acu@n 2add t(wdreﬁldug was7regmssolved in conc. HCI

(20 mgdgﬁlw%P 80 i(?’&férAg I’%h‘peh 1(5)({ ?ﬁ’ﬁ Q@flré@/ 502@ Td?i 1§)ﬁo'ﬂ?le mixture was cooled

enzo Rene- 5-car bal d
to RT Sfilafed with Watgrdlsgml)oand(ﬁxtr@p@qdw]h D M (5 x 40 ml). The aqueous Iayer was treated with

30% /\@EIP (an Q’Hﬁ)fﬁ@t{“ﬁ/l ) DemsaaairaciddOGith DOV (8x 80 niOThese fitter extracts were

combiggy piﬁ'?l <§/8r %23@ Be{gcﬂ&‘é&&qngev{tretﬁgtgnﬂ% g Iilgrgqlt rﬁ%py\/%%cﬂro pyridin-2-ylamine
(1.0 gR OHWMFTDEA$S 818 & de), 5.88 (oes, 12t 248r(s,2Hh wi th rapi d

t t
40 DL P 180 S OBt SRS g o 0 ) v

addodhEreqTi S NRECPUBIACBIENA (ISIPOFR §E0 PRl §IPGVrS§)aK%£° Fr3 § dpiered irvougr
Celite?Hnd toltheKiltFedd Wik adtas . I-V@l(hmadéfbrtelcomhtrdﬂ)@/lo yiBitE5-chloro-4-methyl-pyridine-

2. agpe B ELPe (A KRR 708 (a7 Fhea fettyl
2, Stepd: e rrodseniar aomusmqueﬁeg)suas@mbm intrbogpberic #gif) (244Nl then added to
formié;S%dlﬁ ?V gﬁ)‘ Afd }#E{eﬁl@g(&%’ﬁ) and el cbol&Pro R § @ TREkeaction mixture was

L N s S N T
were f’én%cﬁh@mtrdtloﬁ 2Rd rifgRd with QthemTDIhe) filtrate (2Ghdo(§Avasi cpnceltabd to dryness and

extragted \gl[ﬂ I'Lo % éepeatgﬁly ( 1!@:—;3@“4 &X@r?cte R/\%gat (%ﬂwgmre(g gg@eﬁﬁgntrated to solids (3g).
The slidsmwetscexiract@rwitholyod Mepgm X 8q-ﬁ'@ e ggrntpu@d\M%Cl\{ frgcts were cooled to RT and

solids ;5re3ipﬁ£t§<§j Tﬂerﬁ?é’cﬂhat@s pad fitdred@elite Landaimdiitiafewgasnventrhiedito yield 6-chloro-

ol SRR o Il e

DCBibf 2 TheZfodutt) fromTBiep 250.8Thdi ws@csubne@}emio@e@x prigatiog ag iy Rreparation 16,
yleldlﬁi%t'hgﬁ*le%)ﬁﬁ omm%) fahd (215 ¢br rndsL@negent rat ed under

cuum T e resulting crude residue was purified by
SGC (gradient 80:20 to 50:50 hexanes/EtQAc) to afford
Prepzﬁf@ﬁoh% 42hré@mehe-g@ndine-3-carbonitrile

?mmﬁ]) t%gmélﬁwltety ﬁ%ﬁﬁﬁ\g g@w&m’ Hé‘éQe 362 %$8r@sl_l§§mﬂ£led according to the

proce(dyre ugedHyy Preparation 3§, Step f)MS (ESk) fC(fd"/Z 2113 ('V' Y94 (s, 3H).
M5 (ESI+) for mz 227 [M+ H +. Step 3: A sol ution of

ester frog Srteg !2 nggalﬂ& gd- 27 mmol) in DCM (10 ni)
nitrogen and treated with
Li Blepid: @LHoroyBinethybsuineins; 4- qartsmylmhlorlsne RIORPY) Yas) EBfRiged as reported

(B/odé% ®eq. ECHEJ‘ 200-5h o, 7‘7@)))%5' Hi@sdl\’iéa lrt ﬁﬂﬂ (4Sfﬁ )} érfd&nd:at@tl witid 86&giifn® borohydride (189
hen wa

mg, 50 mrqop blﬂ%ﬂr nijrogen. \}{glgéeacro]} m|ﬁtr.1 e WSSUF fﬂr I t&. CFé'g"ed W|th water, extracted three
tlmeS/WE]D[D(cM,Sdr@asnveNthSOh Jitteredhand b\wpm@d undérevagiugt ter @'0\(/\%174 mg of crude

oS4 iy o0 0 P e 20, 202 .00,

LCMBi(E&Itrer m@ 208 (VY 230 (M@ ™30 min, diluted with Et OAc
(50 M) and dried over Na2SO4. Subsequent filtration
and concentration of the filtf3ite 35 under vacuum
afforded the desired al cohol |nterrred| ate (310 rTg)
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1 H, 846 (s, 1 H, 7.98 (d, J =88 Hz, 1 H, 7.91

(dd, J =8.8, 2.5 Hz, 1 H; 13C NWMR (DVMBO d6) 8 161. 2,
wQa4@69¢75886. 6, 134.0, 120.6, 119.8, 116.7. StepCRIB2A05/003829

solution of formam de from Step 1 (5.83 g, 23.8 nmol)

astbps dimirtueudf fiT@ieg nbthe higdrchfrem Step 1((9.869 mgoh33 BL ehBIOH, 0.35 mL of

TEA (. ?mﬁw g]é‘ﬂé ‘?‘&ﬂnggbf)m\"\@ﬁd/b%g 8RaKeR uh gt héib'sl 5Hydrdgén fdlnﬂﬁﬁln flltered through

trogen he re

Celite pith MREH apd aYaparajedUaies et o7 fef@trns f?ﬁ'fj“e Wﬁ?é’a'?@%‘ﬁg P?‘Wae" water and
DCM, 8Qtadtell Giicenasretimes aith DOMamashedwitraltrine,ainied ovgee NeiSQ.ifkered and evaporated
under g%ﬁuHmft%Progg? :(?4_0 % of tTJ] ﬁle anE&dngn 1%@1&%?8[’)% é Bo %nﬂji)%fw (d, 1H), 8.04

(d, THp7 €8 (i it 7656 (o, htddl>- 137tsi 2H)sR51 @ %ﬁsl-q?M%K'%ﬁl’édOWZ 174 M+H) ™.
filtration and dried under vacuumto afford 5-
ni trobenzot hi azol e as an orange solid (2.28 g). The

Preparaiion 45: 8 mefhoxyquingline-5.catbaldeivde i 1 Et OAc (3 x 200 ),

1 5tepd 5t(Hedrexymiethpie quitigel 6. ¢ ge3@& maol) wasldisssived e PMF (38 mL) and treated
with pé\?%éggcar h%’&e al Gechj fé}gmafﬁmtd o hithyUaRN 2 ﬁﬂﬁ_uﬁ gt 48 mmol) The mixture

trobenzot hi azol e Qe; glj as 4 3 DCM.
was alipwge frestis evqrraghtm}fféf 3198 Poyred g SRPPEtaHR WE‘HW?" Eid k%tfar‘fte X
The &QQ’HBS I@}fer prd Weéd Verere Nagkdyt | anal corichreraedmin rybe woliel d-hydroxymethyl-8-

metho;vqumgnngés ay ﬁ%(&ﬁf@gﬁd wfzogs &S g@rﬂ% (wéﬁgg (oL 1H), 5.05 (s,

2H), 4087s,3H).153. 1, 147.0, 140.2, 122.5, 120.1, 119 3. |\/B
( %?Ag’z) 5] Eiro%n?etl%:&é-n{e%fthmdme &8s §*t3@ Fhmdl) fﬁnﬁ@ébﬂ WSsndlﬁi)lved in 250 mL

of DCMﬁ;d lrtflﬁé}cleq,\)&éhogr?@%f S ngaagseél%%lo% fgtg&%@%\'}%{ %4 k\ I}H? [nll ure was treated with an
additishall 8y ¢f deandarleye dibzitieean@4id&d igr 2418.. Zhemizlule wamidtersditireugl a pad of Celite,
and ﬂ%tflltl;atf'é @aé ?&HBE& Hrﬁdgr%c% 13 dBrord %nﬁ tﬁeelﬁfétdo%‘ﬂo%sasté"'&[?wn solid. *H

0 sat gueous
NMR essamaéﬂaa (i1t E@smw H3 %@11@01 HpBP1 (drid), %&ﬁtﬁ%éw 7.16 (d, 1H), 4.19 (s,
3H). Organi c extracts was dried over Na2SO4, filtered, and
concentrat ed under vacuum The resulting crude
reS|due was purlfled by SGC (gradient 75:25 to 0:100
‘ A ‘ arfal 0. 214 g) 25 as an orange

S%ltépm ‘ ﬂfﬂé&hNNBhgoQ;%}é é’&wo:%ma‘%e . Org. G, 195H%U4 d552} 71835, 7.54 mmol),

potasgur@ cgjig?)naj_e (,_1')15 94859‘111'&5:5) |r§ aceﬁ_rbe]( )] (Wé%?l’g?tg(? gth HJFthyl |gu?de (470 UL, 7.54
mmol] Waststitipd-at ST efled nitrégen aivernigbin Tlod mixtvee dilaied iwith Wetas @ngexifgeted into DCM
and w%slf(eg \Af?té gatg sgaluﬁ‘ﬁhlm&tg sélﬁloglﬁw%'d?déam@é:\%rb QlriEbvdr N&,S0, lmd concentrated.

m xt ure

Mateﬁ%d?“é@?dt BY %(‘B?/“boirf'a% el%30% E&é‘f\‘hheé%ftfs °"§6I419t T"B‘Htea)f Gave metnyl 3
methdx@SHcHBRirkS. MHINMR (GOCLPS lf51s ), mm?ﬁcn 1H)1t7ma(oegH¥ 61 érgﬂ%—l()) 4.08 (s, 3H),
ure was then stirred for
4.03 ﬁﬂqgﬁiﬂéj{%for\ﬁﬁ }E@vﬁh “di azoti zation reaction was in
pralgy esethyl Sseaiongicifchersiate (AT aigaili9§ myhalcih dpluepedBPanl) cooled to —78°C
undemtlr%)en (a?m@tppler@n §A)Lp|[l OILM5 rf: u@ﬁé @9 §nQ @@%rﬁbl) Qdd%g%ropwme over 5 min.

r eat e di oxi d as until

Reacign,ugnaged Wi #iier & %F‘b@“dg‘f’%@ﬁd R brarermaitG Fpllgps,pahigiesium suliee and
NaHCD) ddaed tafd EdGA@addddhesalias ierdd andtwastedd with EE4t then cogmentrated gave

interm\aﬁgg’[e(%ﬂfigg?@%ra Mgl Wg{gﬁés)”é QG%L%@,WZ@%@E 89 4, YH, 985 (m, 2H), 5.14

(s, 23 t3.98r(g8HOVer ni ght . The reaction was then poured into
Coétgp Eﬂl‘h‘érprc(d%Qthom éte@@ @33@?@9 AGINRLY) WeRNRIs0lfd ih @UMEQ 83r’5l) and treated

with Resp- é"%s‘ﬁ@%"‘ iGN ﬁ?fi%fn%ﬂ 7(92mgaolgatn%) gfd eg ézprgaln{é&? tE ure was diluted with
DCM H&cﬂ'meﬁi?wlm sab NaH):oa sondtiob.r iOngan(c8 were2bermtijed dvhieNa.80k etl concentrated.
Mater%l ﬁ%}%& Sé¢ tﬁ)b“? &SR ?he‘;(g%e&%rrﬁtng&t%évQSIBIn%\@:ﬁH 4Hid (264 mg). MS

resul'ting crude

(ESI+) %mm1$ﬁe&hh'és/EWRdPD§fsf§)i(d%(3t% QQZ't(rT'eZH):é%&MH 7.65 (m, 2H), 4.21
s, g10. 123 g) as an off-white solid: np 110-112 C, 1H NMR

8CDC|3)6924(S 1H), 8.83 (d, 1H), 8.23 (d, 1 H),

8.11 (dd, 1 H). 13C NWR (CDCI 3) b 157.5, 152.7, 142.6,

141.0, 123.4, 123.1, 122.8. hﬁ(ESH) 40 for mz 234,

236 [M+ H +. Preparation

55. 4- et hoxy- 3- net hoxy- benzenesul fonyl chI or| de 48 WO

NSNS D NSy FNANT | 1 NN EIr= | /AN NCNNrN 7~ N T o o A ~ ~
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(4.82 g, 100%9 as a brown solid: np 54-56 C. 1 H NWR

(DMSO-d6) 6 6.61 (d, 1 H), 6.25 (d, 1 H), 6.03 (dd,
wdak)os/047565 (s, 2H), 3.82 (g, 2H), 3.66 (s, 3H)PCWIE2R05/003829

(t, 3H); 13C NWR (DWVMSO d6) 8143.6, 138.8, 116.6,

105.1, 99.9, 65.0, 55.1, 15.1; I\/S(ESI+) for mz 168

Prepa Mn 71'93}1;[9% [PBE ﬁthr' eaicsdmald

nﬁtﬂp)1 Nr{5 @m@eﬁwpethyg%lpﬁng 390% %dlr(ngthyhpjopwé@ng(gao(g@ ]Qé1 4%?4) 5.38g, 25.96
mmol)QﬁH%Gl@éH ek @diubiohorit lat5|drd8)% |nThﬂern(I96tnur endrveslegioo|-eaiCtim a brinefice bath.

SodlurpI Inftrllt? fée&’( qr&agﬁe/ Scisg)m gg%ﬁ%@ r’r?w S add%? ld}’&)klgg éc? {?E%&gﬁ(fg Der 25 min. The

solids deepalleted thIﬁramnxatnd m@shegawthtdaldidietityl etherd Soligs V%)e Wiefrh"%ﬂSfe"ed to flask
and heage% pre&\h'(%emgQﬁe‘?l a&i %1 F‘grt%' Lghat b\%ﬂudh? %Ivbﬂmva\é@éndv@d under vacuum and the

cont al ni.ng % aci al acet

crude mﬁt&ﬂlal( slle=°iﬂe9 IMEOAS AN Wwagheh ngl"‘fﬂ'dPOdP Yioge H“&s”?%‘nws ipre dried over
NagsdP &hd b&}ﬁ:@ntféw@r gnes frfation. i dmne2BtefiedRid wgs @AuiBdd by8GC \wad eluted with

EtOActEinaer%b (i 3 gg%'egver ysoag% {ee Qf[]r%lshe%ug %‘N 8ﬁg%x%ﬁ$neﬂﬂF Nﬂdln 2-yl)-2,2-

ame  a reen
dimethygromoareide.t 18S lESI{IfemuVZt(NleHhIBZ)'i/d* HN@Z(@PI%E@ 8.8%(s, 1H), 7.74 (s, NH), 7.68

(s, 1H)|r 5%21@ QFI) BbX fUgi, ﬁé@@dNH{?olréd Qi se over 25 min. The

m xf ure was al rmto
TiRien % 208 e BTG S mwe&m“?mom SmeULBrryrcine by he
methoW@ Brep4rafd 391Skep@N dHINMR EERE1) 6 8.98 4y, elH),ed2r (a,ctHyB.38 (0 H), 7. 45 (m, 1H),

407(%%&2&&&? ?’HSO m). The conbined organic extracts were

water (2 x 50 m), satd. aqueous NaHCO3 (4
x S BiThe matadel 18 BieprRevasToRveBer idymetihaxui gIpanbtyisingrd-carbaldehyde by

%ﬁ&ﬁ LidreTec dn ik @BEESBH0.84 &014N9ap (& aRbWR2(s, 1H), 9.03 (m, 1H), 7.
the m un&re fao“% of the resuel(?tlng %gr'tmred(ml by & 1)
57(mc1m)6n9a5t(éﬁf'bphy (Bi ot age, gradient 100:0 to 80: 20

hexanes/ Et OAc over 850 m) afforded 48 ng of inpure

Prepaldids JIJBQELn?e% } ylllowsem solid. Trlturatlon of
—L%m-rserrr—élgﬁr'g‘—% exanes afforded the ti

c drijeavrayidnR-vigyinasvag Fonyeitedy i FRtYbIT %‘aph‘By"?'@e 7$ogeding 1o known
methol&1(ENGR. (FREX. Bl 6974, 68 1760d m-Nlitrbenzéhedsbdi(in, sulfoniele, (2@. © B97 mmol) was

. wmgh%%@q@\g% Eﬁ&%ﬁjagléiqgﬁ)z%d wh%r@ %\fe%’eg%g%rgg ]a.r}(?%fglgsk ﬁ#ﬁ')ersed in an ice-water

bath bfote 84dinbO®ng  sulBHc acid GFHOMI), ;g}ycgol (amk 1Qﬁ7dpmol) 4-methyl-pyridin-2-ylamine
(50 g, '1@@ H‘nlrﬂom %n'd'?i%lﬁ%@t@”ﬁ@ mB! Sh&ink@Fe wad hbatl @512b°Afor 8 Altedh cooled to RT to

e macrol i struct
yld S E39EFE S AcH B dETT YRR O A GO0R ey Ol goven the e
tempe‘?&ur‘eﬂﬁﬂncﬁt@kc@d@@@%ﬂ@l—ﬁ approtimaied ﬂtheThaltésemng Jldge was filtered through

Celite ﬁaﬁh-(ez trateée%ﬁ% ie)lji %tcﬁﬂ‘ ?ﬂﬂ 0% r@u qu P galg 8 alx g?éad'nb@me?NagSQ filtered,

and conrdnicatceendl Yisuun 1. 3-binek alh cThA AiTEreiPFRASR! 61‘325 G menol) was isolated by

sec@i@MMeoﬁ@‘éstepaf ation 29) 35 (Conmpounds listed with
an asterisk (*) in the nane wi ndow are single
di ast ereoners of un| dent i f| ed absol ute

Prepaeapinf #9) Briadnn @i .8)n idi d¢ [ M+2]/ 2) MS data

( Uélleﬁs ZW%rﬁrﬁo '4%&‘8%&%9 fufrfished H-BNffo- 4%%1%[‘1 3l naphthyrldme using
data run I n unl €SS otherw se indic teﬁ\%9 H) 279
the ar(asapowsffeetmcep&’re&@raw Her HOMRBICRAB PiTA g™ @dﬂ'ﬂecﬁ"' m, 1H),

(s, 3H|5eagent with the tenplate is given as the Preparation

ﬁb%é#‘@&ﬁug%ﬁ l%ingii%grggﬁ v%na:})ﬂt?\gﬁ@%dm 5te%° Gerﬁnﬂé})’ Biokdh (16 mL) and

water 0.6 I tvaseatrconiip selriign slioxide 63.Q9. G pmd) ang Sflréf?ﬁtﬁi 8efCder 1ah. The mixture
was dobfe8lio HrCRILAR Wilh SBEELRE ﬁ&H@@s Bftracteli B with EDRc, CMaPeEl edhsbined organic

phasq“sﬁéﬂ‘?%grieéop%rew@?@dn%&sﬂ”é‘%%@éé‘e‘g?aéfe#t?ﬂdéré%e@#r%?;%%éw trough a pad of sifca
gel elGHint iR EaUcle C.700y bi thd metcbmpamwas e yélppisolad. ' NdaY (CDEH) & 10.62 (s, 1H),

ou ' performance |iquid

9.32 (§’h1h:£%%@rg_§hy{8?§ﬂmgs% Q‘% dzu i nstrunents) using
gradient elution with acetonitrile (0.1% formc acid)
and water (0.1% form c acid) solvent systens. An

evaporative |ight scattering “Wet ect i on system was
used to aSSI st the conpound VI sual | zat| on and

g, o o r oy e =
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(m 1H 1.03 (pyridin-3-yl)methyl m1 758 8.58 (s, 1
H,; 8.53 (d, 1 H; 7.88 (d, 1 H; 7.46 27 m 1H 27
wa2@4/067589 n-4- | nmeth | m1 758 8.48 (dd, 2H);PCr/E20¢1003829
2H) 1.05 (quinolin-8-yl)nmethyl 810 8.98 (d, 1 H); 8.41
EMMMUMMH‘M@E (d, 1 H1.06

{ Sy '@gﬁféht%%h@@l -5lFbon ggrﬁm%r%[??{éﬁ&f b B0 mB; 145 o), 26-1uidine

(0.254( muii2G1 Mmol inyDGMB.Aynl) WeS treptes! wﬂasmewylsﬁy' frfiate $0.2%6 j1-53 mmol) and
allowed tibir a@RQ%vérﬁﬁ htlvbure dilu®d wAif DOM addHvashé® wilh 34t N&BICO,. Organics dried

over %5'4 g;ndz«a)n %lgatgéffh%%[)edb %E)dég (1? h’%e%s etng?xy Vl%ﬁ# é]‘émapt]thyndme as an

oil. MERESH) formmk mwm)sz (dd, 2H): 7.20 (dd, 2H) 27 (1
@é’d' i G0 éﬁ%r]eaabfﬁ %@os&en%&éﬁ? R, 6|257(|¥9r§ol) In MBOH 8.2l in an ice bath

was aglpﬁd bqrogtg_fltpﬁge dlfthMetheI@t%gp 2@B§nl 15Z| nimiq?c%liwedz by Q'ﬂ -trimethylsilanyloxy-
vinyl) Hrei]aammymdazrain -Sfep 1 (380tring H.4RNEMAPB rBinighizm( amoutit ¢ MeOH. The reaction

mlxtur vs;as &Qr ed :ko T rn Z\ g’%e d%\7th é!:llél-alaHCO and diluted with water.
NN ki e

Iodob@zgloen g’)a(sa egraﬂ;d §§)P(cdandth_ﬂesw@7matprlglfe ﬁi(traftepi wjth Pg:M 2x. The organic

layers( &8 ZPEX 8¢ INaZ3 (Y] ariteddavéntrbled tel@d. ofangd of §110Lh@HyvhiclB cdrsisted of a 2:3

il 25 i e e e e dopadho. iR gt apalygpy

2H) 27 1.15 3-c anobenz | m1 782 7.76 (bs, 1 H;
Prepafatiéft 57 G%nﬂ'ﬁm JuinblirkBs-Edrbondidd 27 1.16

ga?é@o dS Brfmg%; eggxge%/@narﬁ]m?_fp %&lgrln%éw g%—l(@a ?é:;)%?ﬁ 48 mmol) was

treated . &ith (m?e,tés @ApmLhycdndéntrad ysujfwist lagid (871 m8D 9gigcers ((lﬁual 206 mmol), 3-
nltrobggﬁgpgsu%)hlcsacﬂéoélﬁ% sglﬁ)z’l g7237r9mélg&jnd Web hehddd o @3 °d fdf'ﬂ hlthé&S to 150 °C for

4 h. ﬁheWIzt;%ZV{%S fgolidlto BT, guenghed yith 'ceﬂ@y}l‘%s g’?ifl ied Mh §ol§§o? ém ‘hydroxide and
bufferédivitt2golid MaR€O4 Th8 nivayrs vy extreléted wviogl Withdt®Ad, ad tRe d@anic layers dried over

Nagsé géﬁ(}%ﬂg@tréitw FaurﬂiaﬁgrllggﬁGé dé}n(mﬂgsﬂg 46‘} dEtOAc Ingxarlu% o@@r 4%?nlnutes ) gave
5.33 gJI5- raetﬁv}s(tmnoqgmlrne7 "H MR (@BCk) 5 2Ph (dng) § 322d iHE 7(96 (d, 1H), 7.49 (dd,
1H), 7l’¢4d(|dnn_fZ} §t3h|l ml 772 8. 46 (dd, 2H); 7.40 (d, 2H)

Ef-tlfp 295-(5/§th(yloe( br_ol_m?_ﬁul og‘tnegé1 %‘ %f%k‘%m%lgt%ltrfgtgg 3!‘1 Q—’%_ﬁt%’)a (0.62g 0.67
mmoIY dp8enyiphesphinddrrdcpye (OT6R 2, Gseorrpyli ainc gygvideNR.27 14@?: 7 mmol), cuprous iodide
(. 0649? JOAS&W{II%) én@degal's‘)sed |9M|9gas wnth7n|t§§e ﬁior i us) ird Schlenk flask under

nltroggn Ogme(ralxturflv\ﬁ;%e@eq)tf E)& O\Ifl’n t tegcioo ra; to %%wa%ured into 4:1:4

sat arim6Burf BhloridiEaminoRiGm hydrexide( 37%) wateli (Bond)), ektremeti ISy witmEtOAgd the organic

Iayer%% d grdla%;%gg @&Wﬁ%gﬁ%%% }'E)I'g 4 S%tgrla‘m/ag (H)gmflegl bV' SGCzZnI\c/iS elbd with 5-45%

EtOANMRaPessqyer 3, rgigutes tg 2figre.0p g{))f &mgthylgq_n@m?fg-ﬁﬁrpp{yfllpd HNMR (CDCI3) §9.10
(, 1H ns §9M| ] @61%'1 371589(m1$H 43 (b, M), 28665 300, 1 H), 8.41
| %tg? ﬁy |heg1ffrlé frgg_\(%ép %Ma%értimlpr%e c?rdggﬁsthg h{%ﬁxcgl}l Jﬂip%on 36 Step 4,

yieldifg e aodomPoyrid) e NIMA (CDER) §9.20(nf, t1H), B.59)(d, TH).4808((tl, 1H), FIp6 (m ,1H), 4.88
26 54 (d 1 H: 7.83 (d, 27 1H

Preparation 52: 4-formyl-quinoline-8-carbonitrile

Step 1: 2-Bromoaniline (5.16 g, 30 mmol) dissolved in acetic acid and conc. sulfuric acid was
treated with a solution of methyl vinyl ketone in acetic acid. The reaction mixture heated to 90°C for 14 h.
The cooled mixture was poured into water and basified with sodium hydroxide and extracted into EtOAc.
The organics were dried over Na;SO,, and concentrated the purified by SGC (Combiflash 0-100% EtOAc:
hexanes over 30 minutes) followed by recrystallization from hot hexanes furnished 4-methyl-8-
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1.30 (isoquinol in-4-yl)methyl 811 7.76 (t, 1 H);
7.92 (t, 1 H, 8.18 (d 1 H,; 828 (d, 27 1H 8.49
W@ 20kt087586 s, 1H 1. 31 (i soquinolin-3-yl)nethyl BAWIB20053003829
(t, 1 H; 7.8 (t, 1 H,; 7.83 (s, 1 H; 7.95 (d, 27
bromoduihdlind 2. 3ob)1HH AIMEBEYCHCILYS 4.92 (d, 1H), 8.08 (d,1H), 8.01 (d,1H), 7.45 (t,1H), 7.32 (d,1H),

271(813;&61 8- napht hyri di n.4 yI)ethyI 9.05 (m 1 H) 8.99 (d,

8.91 (d, 1 H); 9- 28 1.32 2F t cP83
7108 2 el S hromaRiEIns G O a1 VAR TCAGpa 0049 5, 0.047
mmol)%eﬂyl bsdritdierrdedrk (0.62990.094 mihol)1)2|nc8:y5rmde((0ldi9 g.11.69nmol), cuprous iodide
(0. 005(92 ?@% meo tl:aﬂitj gg qls%%og%wg %T{S rg dwﬁ'ngnlﬁ?;en i!)n(g_r%to %s%‘*n H? Schienk flask

under Rifogeln. ThelinixiuBe was ingsted t¢ 801 °C3for 2 h. After cooling to RT, the mixture was diluted with
water, Q&tﬁc@é al W[tlf"E@)ﬁQ] Qiﬂﬁhé%rﬁhn?cla;%%ldr%d &der(\&,S,, dMd coBeeBRatésto afford 0.1 g

of eyt ool RO (B0 08 o0 Y. bodg T YR Gy, 741 (o 11

727(5 13172(7@(313HH) 6.67 27 | meth | (s, 1H 1.37 1
S&a@ 35 al‘ dea 91 elﬂélf g‘ﬁlﬁé Wa; Brﬂééhe%gng‘;ﬂ%pgat% 16qgthe1utlb|)compound H

NMR (CDOB%) a1os4:{ &, EH)n%ﬁWOhW |9eﬁ8r(d4‘i'94 8.24 ().t (szLit;) g Sesﬂ'f‘h
1 H; 8.99 (m 1 H; 84|9(m 1 H; 28 7.87-7.81 m

2 1.39 (2-
Prepa I_llz)n : -( rEEthO)Ei\(% QEH(Z 1

B2 00
d Siépi ﬂAAéblu(uéh hydetqumSmemahw)bgnm@thwwm 37 Ogrymcqlbm EtOH (16 ml)

and wéteglzft mg @Z i&%tfd }\uthbs%dqm %aflcfedmonéh ate (743 anf t3:102rﬁmol)1 Hrhe solution was

uoro pyr.azo P
heateq to, ref[yx fq)' 2 hwitg 3apcdn§t|rrr_|]g |1|)en 9O B@to(l:# Eﬁ)mlxtbye wgs %n concentra ed to dryness

under WagduieH, Eb{dl tl'éSresﬁueHNasSSlﬁﬁen@sd inlDEM1(5@ 2nl), 1The slurry was filtered and the solid
washeﬁwﬁhﬁﬁ |on7P[g§la erﬂé( hllriéj %E%Er%&i ov?rzlﬁaggﬁzﬁltéréd ar%"(l)once%trﬁéd under vacuum
to aff@d (eyhyi Zinﬂmzdrybeylz@@pmyme Besbayiae G mo) pp @ yglla\g\gont 'H NMR (CDCly) &
783—?5ﬁgn EH&%G 1|2U'|)1 29%, % 252 (s{ 8H). Mﬁ (&Sﬂ&foﬁmzszﬁ{l\@smn 1H

g0 g sp@smgread Syt 15550 (@77 o 20 ey hast gl My o oo e
water1(1615nl (\Ges| |paeteaiz with ibxoylb](@g'f |gd B85 3nme26.36:081), (and the pgpction stirred at RT
overmém ghéglxg}i%ithégﬂ%rédthogg‘ﬂ)a pz§i &%eﬁt@ ana?h Jié'dMEEﬁd@Wﬂth additional DCM
(2x29 r@g Tpeyfiltrate |gyers ye@ﬁe?gatec&_ a gggepu? th g%ﬂ/ﬁ 2x25ml). The
combinbdbrBartl- extradi®iérg ldridd evér NE$0X almnéd Encyd:ohbmtrztyﬂ u@sv@uure The resulting

CfUdG%ﬁldU? WE% pur?létia}{ éég 691 J_Qnt ﬁ(? %@\g gb}o Féxa'ﬁ')es/Et@A%q i)ﬁ’ord %@thf/l 2,2-dioxo-2,1-

dihydi®Béhzgthidgheperp- cgrbpbylateﬂQ%mg)jas em.q)ff—wi‘ytegghd( n‘ﬁ I@é%@.‘, (d, 1H), 8.01
(s, 1H§/q’ 412H), &4@% (4151) 3394 | 3y, 485 (ESM)YdrIn%ZW?eMW Hibenzyl 836
% 2 P2t Gimof) il okl (i & _78°

OStep_L$.| %S%F% ofquieé eg F&Bﬁm@ 27 mmo DCM (10'mly was cooled to —78°C
underﬁhlt(qum ani treaRdywithhoXiy(1. 088 fexa®s( hH0 mk);50 31me) qrepwise over 5 min. The
mlxtu?v;éaf%}l%hr(e% ﬁt 173_"'% for%o ﬁﬁw %Yen v&éﬂmeé-{d FBF ahd sifrebiibrinHadifenkH h. Water (1

5- I 27_.50w(am.3|a|)' .

ml) wgs then gdsled, fnmvlgorpugpgs yﬁlutlgwa%qbsekllleg ﬁleinlxture s stirred’fér 10 min. and 2 N
NaOHH2ml) F)Jé@ Men] added, daloaéd Ey‘ adRbndl . vader((8 mhl Fie; mixuk2wasnstirred for 30 min,

dllutegb\l\i tF %’[ % ml)zé_rpd dn%d g% ﬁSd @%%C%elgtql t?dﬁ)an%l c@ﬁcentratlon of the filtrate

I"azol
undet( \dhcuum a{jorde'n tgeﬂ,d gired glcqqpl |nt¢rn'ngilage7(31@ mg) eqlg_‘recty This alcohol

was cﬁssglﬁeﬂn bl Shi 2ar[dhl%rbo|dlorit|’éaﬁali®m 30, (cmetrﬁ?g B 383/Mmehot} 2 Rfter stirring at RT
for 1 75 h, the( éﬂjrry3 s flltereg%hr(gugh a pa'&| of Cellte9 4an<g e p%EDrep%ZtedIy washed with DCM. The
filtrate was then concentrated under vacuum, and the residue purified by SGC (gradient 75:25 to 50:50
hexanes/EtOAc) to afford the title compound (25 mg) as a light yeliow solid: 'H NMR (CDCl3) § 10.02 (s,
1H), 7.85-7.92 (m, 2H), 7.53 (d, 1H), 4.45 (d, 4H). '°C NMR (CDCl;) 3 190.8, 137.8, 136.8, 132.6, 130.3,
127.0, 126.9, 56.9, 56.6. MS (ESI+) for m/z197 [M + HI'.
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1.55 1- 4-[imidazol-1- I] hen |l eth | 839 7.13 (s, 1
H; 7.49-7.56 (m 5H); 8.12 (m 1 H 28 1.56
wW@2(opeBsB] tri azol - 1-yl ) benzyl 826 7.44 (d, 1 POT/IB2065003829
(t, 1 H; 7.78 (d, 1 H; 7.90 27 (d, 1H 8.54 d, 1H
E@Mrmmime%wl 825 7.16 (s, 1 H;
AGS I*%oﬁ%rom@ Sjrﬁlrcfeﬁlhnel(5|ﬂ72g7 243 nﬁg’ol) in 98% formic acid (30 ml) was

I SOX&ZO

heateqL[)o refuxdey Q0gmin qusier ngrogegm ohhe cpolgg r thnrml?}z%lgzv&qs t_hLen( [i)oug:éﬁl}to cold water
(600 rhi) ®@éh aftoriéd RSyelicly drecipitéieb AThé dolid wasl isolated @ fifiationlanid the cake washed with

cold V\?’[ehg ﬁ\é%eml?/BSuqﬁeﬁ%ﬁQ{g?@p&%% @ﬁ%h%@%ﬁgﬁ%@ﬁ afidtded-formyl-2-bromo-

5-nitraBriliney(5.84 gl 98%)-ag| ) Jelkawzsdlid:8 N@IFHJDIV@Q d6)16 1914 (or 381H)P- 019(d, J = 2.4 Hz,

vy Oy 7482 1
1H), sgﬁ?sl 1{5, & 1< .l,l-'_QE?HZ 116 731 /(dd JS%SdTbC%angﬁ)?; ?Zﬁhi(vi{a,&m%ﬁa db) 5 161.2,
146.9; 13368‘@4@d120§ HPB 11617.62 1 - uinolin-4- | eth 1824

C@Hp& ASsofitiéh bftformbmide:frofh S8 ,(5.83 §f)23B8mmal) 6} dodium sulfide nonahydrate

(8.60 %5% @l%gtdf ﬁgé‘rﬂisgﬁhe%%‘tg’geﬂ? @%g rt%rdmgogea 8\?&?'”3 ife the reaction

was cbbled t@ RZ iten (pdyred intg el water 390l). Thip rRSHIfiNg- Selutipn wcoglg@;g an ice bath and
acndlflgﬂgpﬁ 1 vitr®3734 Hel. Trnblselutibn &8s (choeledlinth iod®athXotGdiurther 1 h, during which time
an or%ug %%c&lﬁ{ fq_one%S?f'hlg fgl&w%%@?]l?tfag PWF’t&?n ar?d,QQB |e<|(i uhd%]rhg#ulxm to afford 5-
nitrob&x6thigkxld 35 ar80r4ng}a(stolld (.24 g). hsaaye fillratplwas @xtractegguith EtOAc (3 x 200 ml),
and tr%h% Ine & B}I’Jah g'e%&fsydrl)a@'é@é}w%g%6 fiftdrke shd c%né&(rgted lmdiér vacuum to afford

additignaich- Bltrob;engro;tc @zolezqq)sg o3 ag @(ld)ranzge ﬁf)lldz SNﬁE am”f‘?_"c analySIs indicated that both
crops &t FRAUROWYG Udenadl; e Sombied yield8a. 37177g. 2B IMRKCBILL) & 9.19 (s, 1H), 9.02 (d,

1H), 83'35“@ n%%fq%(ﬂo I-% g%w‘he@?ﬁl ?ggg@ 153237 (13'6')14'%7%225 120.1, 119.3. MS

(ESI+8foQIih,(zd81|;M+-|)-I] 8.03(d, 1 H), 7.68(t, 27 2H 1.72
%%Wohﬁlorgogrﬂﬁghhﬁ%n'\ diner 134’ @47m§1%(m37'%i=b(15 mL) was heated to

(0 St S A Bt (8 el i 20§ o e timwt%atwe for 30 min.
The r8acB& &b thdn phuredBintbGafdd aqueot§ NaHCB2(26@ mLMarid extrablipd WBBHEIOAC (3 x 100

mL). g@éz‘t%l b?éd ?éar( [ie)ﬁtgactyg;%grdé é)vg‘r hﬁ@y ﬁlie%‘a[ %d%o%eﬁﬁ&t@c?—urﬁ@r vacuum. The
resultig RiveiriESidBR Wespprstiad by $GH 5.t ; 109 ?’f(‘ﬁ?/EPPAPb to afford 4 (0.214 g)

as an%fa% é S¥id: 1 MR %D@@)(SB 911(sH)H) 269 (dLJ Z8.5mes, i), 78884,8 = 2.2 Hz, 1H), 6.87
(dd, J(—oqls g.i.’l—l_zl)1H)8 | orzﬂ& (EQEL?%W 4dgq [,\ge - CDCI3: 9.06

1.76 net hyl
84%erl 4:H) solliot Bf t(lei dniting fﬂeI)n Qtely 3 @2ﬂr93 g5 mf@nlhégmlﬁbﬂ%ﬁlclwd (2 ml) was

adde?g@%vﬁse% HHS) (2 Pn& )Hrne |xﬂ:ﬁ|e (vgéjcool'kd 8 -1 07C Ay ah @e/sélt Mh é}na a solution of

| 'uor op i ne- 7 I—r%
sodIU(nmatrltg (0.11 0|.% 1 5§ ng'gp 'EI watfr ﬂ)1 mg ag%edﬁopw SF (T}né '[I‘I)Ithi 17153 then stirred for 60
min aB=10Fd. OWBiR)tHiE d.ammqemttyoh wish B (B&fess. %c@rsi, flagk ¢dntairBigglecial acetic acid

2 mlg gad %Jp@]s cﬁﬁﬁ%ﬁ @%%9 é 6_%93 %nm%é v\?ag tregtgd ﬁ'suladr Bfdxide gas until the mixture

becarge gg)(L@ gregn |.o,)olor STQQW'[U@_ "‘Flf cogeq)@(tp @7 tr}?eqq% d@gqifzatlon reaction was
added mbortibnslovkk 159mA6 (Fbrods ghslevBllition was observed. The mixture was warmed to RT and

s’urre(s/ Jfgqu]? ?heﬁbet f%r I@Ig% {ﬁlené Ls_bgd lngz % ﬁmdazergwn% f ﬁd {Fna aq\g]eous layer extracted

with FtOAe (31x 8D rhl)., THe. @@pingd drgalic exirggts wg;eq\@phegmltg,wgteﬂ?oﬁ@ npl), satd. aqueous
NaHCCbTE(§ Wbs 3@5 afd @rlr%%ck 35 Iﬁ')l) then el .ovék NSO, filféréd and. cdritentrated under

vacuqrp p r”ﬁ%mf‘[ ?f ghe eﬁéWd?rH%e 3&% %S@CG Qg:;’? dnexine'géEtOAc ) afforded the title
compBuri201123 §) dd)an oFt-@Ré dolidl nif) 11081 (L°CQ; & NRIR (CDCls) § 9.24 (s, 1H), 8.83 (d, 1H),

8.23 (d, 1H), 8.1 (dd, 1H). *C NMR (CDCly) § 157.5, 152.7, 142.6, 141.0, 123.4, 123.1, 122.8. MS (ESl+)
for m/z 234, 236 [M + HJ".

Preparation 55: 4-ethoxy-3-methoxy-benzenesulfonyl chloride
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methyl 1 H 1.84 8-nethoxyqui noline-4-nethyl 840.1
7.26(d, 1 H, 7.56(d, 1 H, 7.63(t, 1 H), 7.74(d, 27
wQa 204606389 1- f | uor o- 3- met hoxybenzene-2- 806 -- PFT/IB2005/003829
met hyl (M+l) 1.86 2-nethoxynaphthal ene-1- 839 8.16 (d,
1sidp 1: I6ddEthanel (1.98 rrIrH) 38 Z minol)(vehs addeldl)droleSS ever 15 minetotptirred mixture of 4-

nltrogu%laggl 2} $ f) ]29% eroI QCéf @ %1 gggﬁs H:ho M{ﬁﬂyﬁlﬁ at 60 °C under nitrogen.

robenzene- -
Aftr 221 the reatonores eaasn oA Al i weiep (100 "ﬂbéndr%‘%f Ve gty gfrer (250 mi.
The o aﬁ@ Iigﬁ%ﬁé QRSHRB With SkAtérniog azp [bind 2 840 Bl), 2Bied ebverlNagﬁsO4 filtered and

e b SRS Wl 3 gy i s
'H NMR. (BRISO-0:267 .89 Bid0T{dT. 7a<oH)H 8.1 (4, i), 247 (q 2H), B.881s, 3H), 1.37 (t, 3H). °C
g 9.4 48 I 3 +
NI\:IR @)ﬁ%@ %685 ‘?Eﬁ?_‘)% fts.ggﬁﬁ%\ém 1’?37(7)69 £1 .%,51’0%.‘%, 6|_£|1)16 @)9.9&;4.? mMéSE@lZﬁbs m/z 198 [M
HI'. 1.92 2-nmet hyl napht hal ene-1 -nethyl 823 8.30 (d, 1 H),
% y\’su%é)mon?of BBtnbky-5- ﬂutrbﬁmsol@ fé@ Stép 1 @50 gVR7A9 thmidl) and 10% Pd/C (1.0

g)in1 1b|§:‘?;§|(EdQA%50 n@ e s(n%(enfn r an@?rg% e‘?é‘éﬁi i(|§§4oibéé)2ro|33§>4ﬂ1n The reaction

mixturé ivgis riikterdd mﬂodgleeme&n@cponq_enh:pteg gnqmvgc@@@/ 0&fgKigh-ethoxy-3- methoxyamllne
(4.82 g%ﬁ)% %@%&é)rg 39m 458 ° é Rﬁ I\INWEJM@) aols BIER (d°r1 ap 6.28 (@4H), 6.03 (dd,

one

1H), 428i)s, 21), 38t (Ay2H ﬁegswwﬁeaa e @m@%}ﬁwcﬁd@ 544 ggﬁ-ﬂbg 116.6, 105.1,
99.9, Js@%é@' 1511 s, Es7,|+)7f61(ﬁ7/,z1é8tM+H§3 24(d 1 H), 8.96(d, 27

Sm(%Tongsolu@n% loljf{)-sﬂﬂeﬂ‘g)xyfgf Frﬁrh gep .’6 (%%54 8714 05 mmol) in glacial
aceticraeidh5 Iml)1whsladded @naWeteyrk@ht&ml) eﬁ*@,ﬁ 'D'Xtufﬁat"ﬁﬁlPo 20 810 °C in an icefsalt

bath a%ﬁ%%%l tjo fH'é))dlLérg iR E;( 0619, Hb.36 Kmﬁ:&;(ﬂ wat%r 5, mih. LBéddrogvise. The mixture

was tije sfirrgg f for 20 gjn gt '§§ H&P'l‘?ytfl"a El?aﬁ%} z?twg %?CH%’} WH?) in (p?%g%)és o second flask
contaififiy gRbhhl abeneadiy(16 nil) was seghhwithysuffuwl idivside gag (quQ e, (gn(qyprous chloride

(0. 278(1 % ?81 'ﬁ@?%éfsadf E%IO\%& tﬁ/%o@ﬂonalsdlﬁm lexm@?gag uff tH@ﬁﬁth’b bhcame a blue-

or O- H |
green(@lorl Ttvs mgxtuse weg coq_ecH)to m avzegglaiogl ation ?Fea%floéhlmlxture added

portloﬁ\hlgé &Rr 75 ﬂiﬁi yd reéﬂlﬁhg]mliﬂ)ﬂs \&sraﬁdsww)tqwamﬁtorfﬁmmmghu Jihe esaction mixture
was tlgaj]focr[e)%ldgo ge Af(? H&t@? aﬁd %@ g@]geouﬁlaygr e§t5actéb vﬁﬁﬁtEtb’Ac (4 x 50 ml). The

combifield orparkfy extec ye(quasj}eﬂywtrllwgér (zdx 5olmi§,) satdzﬁquePUﬁgala(gOZ(% x 50 ml), and
brine X 56 rf}ls3 thdB dribd ldvér- NA80Z., flﬂerédi ahd conobrenrenaddr vaorith 8Parification of the

resuIth ﬁif'ij)([ r8<]'l P% béf‘gP’B?(tSSPrgé"é’ (E,é)él e,I gr%%??’goég% Bééﬁh&Z%eﬁgEtéQéover 850 ml)

affordéd U85m& -ofmirt huoex prpdiiah @ dni q’gngy.yegwo semiggliq. o Trltyrapﬂn of7thiggsemi-solid with
hexar%g Effcédtg%th% fiie c?ﬁ ¥ §§4 n]IQ)Gas% n?ﬁt%ﬂb Jsoh'u r}ﬁ;ﬁ)mhs b ATHMA{CDCs) 5 7.66
(dd, 1PIy, 7.44 (d, 1H), 6.97 (d, 1H), 4.21 (q, 2&4) 3.96 (s, 3H), 1 52 {t, §H) ”301N|\5|_Pz (CDCIJ% 154.3, 149.5,
135.7, 121.7, 111.3, 109.3, 65.1, 56.4, 14.5.

Additional non-limiting examples are given in Tables 1-16. Atop each table, the macrolide template

structure of the examples thereunder is shown. Template variable(s) are defined for each example within
the tables. The tables list (1) the example number, (2) the variable name(s) (Compounds that are C-2
fluorinated are indicated with a 2-F in the name window of a Table entry. See Preparation 29)
(Compounds listed with an asterisk (*) in the name window are single diastereomers of unidentified
absolute configuration.), (3) M+1 or M/2 ([M+2]/2) MS data (unless otherwise indicated), (4) '"H NMR
spectral data run in CD,OD (unless otherwise indicated), and (5) the preparation method of coupling the
headpiece reagent with the template is given as the Preparation number which describes conditions used
to prepare the subject compound. In cases where a 2'-acetate protecting group exists, the group is
removed as a final step as in Preparation 34, Step 3. The compounds were prepared as formate salts

unless otherwise indicated.
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liquid %‘.ror%a%?ﬁ[aphg (S
formic 8cigyzangd erater (OHs fognio qcl@ sgg@er(t ﬁ)(stemq)

meth | 890 (m
M+l 8.52 (d, 1 H); 8.03 (d, 1 H; 7.64 (t, 1 H; 7.57
W@ 200686758844 1 H; 7.24 (s, 1 H 1.108 PCT/TB2005/003829
3- et hoxy- 1, 8- napht hyri di ne-4- M+l 8. 24(s, 3H), 8.96(d,
1chibma@gripHid Eunﬂ&atbbms Fére typitdlly IcaBbd oftt B¥Ing @vedsdphase high performance

re-PipEEOsfith
qui hol'i ne

1 H 1.107 3-chl oroqui noli ne-4-net hyl

Carﬁ%ruN@F@) Ns%gé&amw J?Jn@rﬁ) with *hcetonitrile (0.1%
An-)evwraglge hgg'gsgaia rlng gletegtion system

was used ko G3sidtlihe cJerHﬂ))un'%i Qalzan®t Iy coiddtionVpdcess 6& KFBKPLA. Bther purifications

benzo d

were Csrﬁg‘g‘é‘%gy Eorwgpcpgﬁ)eo?equgﬂhrfssé}_%%é 31\1— (napht hal en-1- 838
1H);
30 | am nocar bon 3H) 2 04 N- (napht hal en-2- 838 7.98

(

s, 1 H,; 7.7b

am nocar@o

% 7.60 (d, 1 H: 7.50 (m

3H); 7.40 (m 2H); 7.33 (dd, 30 I
.05 N-(quinolin-6-yl) 839 CDCl 3:

7.98(d, A 30 am noca 1 2.06
N- (qui nol QB Y14 j8: 3: 7.98(d, 1Ti9—|)9@ 8.39(d, 1
H 30 am" | N- (3- (4-fl uorophenyl )-1 H
872 CDCl 3 “@eN, §.05(s,1 H 30 razol-5- |
ami nocar bony 208 R @ S nmeth | ridin-3- | - 867

2006/ 067589 P

6): 8.39(s, 1 H30 -53 WD
/1 B2005/ 003829 Ex. 2-R2 Name M5 'H NMR

Rre # I Hpyrazol -5-yI') am nocarh 2.09 Prep
Ex. # N—(qw no&%ﬁ Names-y1 )~ 889 ¥BaiB: 7. 62(d, E&F\M@ 65(t, 1 #
1.01 5"“6@' am nocar bonyl 2nit078% ( {.¢81(mé&H) n- 6 yl ) net hyl) 1

66(t, 1 H). ?71 B8.68 (d, Hyl); 364 (rmﬁﬂhaeta:(%dﬁ) 7.38
1.02 Zl(ﬁfyrﬁ'%?( me% 8l in-3-yl -l)m% 539 (R9R) CDCI 3: 7 72(t L H) ) &
1.03 /) @9&1%3 %{q@hyﬁo am noGay b §5§@1W ?53‘?\ dopgpe @1 JEZCp
L2 oxadl azol -3- 85% G_g(;Lg M 9 12 (m
1.04 oppyrigm-d-y)metmz o | 2 13yl /58 L8 48 (,g@h?H) 74 ?thH*" AP 27
1.05 g @ém&lia,e ylbmbihyl 7.74-7.870(m %ﬁﬁ?‘ g“éi Z ‘ni) %U%@ ), 7.87 27
A [ Aa=al N\ |

r=n —r\J.II'IIIIuaLUI'.'yl)U
106 7, @BnaInEYIERtYISH) : 7. T9-788] (5T EREE ‘dlq’”)?ow’ﬂ"“)’m 27

2i54-(i 1, 2 4-tT1azot - 1- 54385((53Hf3839(d, iH); gb{) {d, 1H); 7.98
1.07 7|, @qmgm@gﬂ @ﬁtpyIZH) 9. 86‘”/% 696 Lkhs, B9; 7.79 fetH)07.87 (m, 1H) 27
1.08 3,4-difluorobenzyl m-1793 | 7.36-7.24 (m, 2H); 7.20 (bs, 1H) 27
1.00 §})';:§]r;f°[d]'m'daz°'2' m-1797 | 7.52 (dd, 2H); 7.20 (dd, 2H) 27

(1-[pyrid-2-yl}-pyrazol-3- ) CDCls: 8.62 (bs, 1H); 8.41 (bs, 1H); 8.01-7.92

110 | Vhmethyl m-1824 | (1 oH): 7.31 (bs, 1H); 6.61 (bs, 1H) 27
111 | (1H-benzoimidazol-7-ylymethyl | M/2 400 | 8.27 (s, 1H); 7.65 (dd, 1H); 7.36-7.32 (m, 2H) | 27
1.12 (quinoxalin-8-yl)methyl m-1 809 ?g}?m%ﬁ_ln;’ 2H); 8.20 (d, 1H); 7.99 (d, 1H); 27
1.13 (benzooxazol-7-yl)methyl M/2 401 ?ig 8‘ 11/|2_:;l_);783'168((§s’1}§_||_)l); 7.75 (d, 1/2H); .27
1.14 4-cyanobenzyl 784 7.76 (d, 2H); 7.58 (d, 2H) 27
1.15 3-cyanobenzyl m-1782 | 7.76 (bs, 1H); 7.74-7.68 (m, 2H); 7.56 (t, 1H) 27
1.16 | (quinolin-4-yhmethy! m-1808 | TO S8 i (d 1H); 803 (d, TH): | o7
147 | (1,8-naphthyridin-3-ylymethyl | m-1809 ?ﬁ)‘? gdgéw);a)sa-us (m, 2H); 7.70(dd, | 57
1.18 (1H-pyrazol-5-y)methyl m-1747 | 7.69 (d, 1H); 6.43 (d, 1H) 27
1.19 (1H-pyrazol-4-ylimethyl m-1747 | 7.80 (s, 2H) 27
120 | (1,8-naphihyridin-4-y)methyl | M/2 406 ?rf51ﬁ)0_"716”1);(2'°1°H()d’1H); 8.75 (dd, 1H); 7.68 | o7
1.21 1 R-(pyridin-4-yl)ethyl m-1772 | 8.50 (dd, 2H); 7.48-7.40 (m, 2H) 28
1.22 | 18-(pyridin-4-yl)ethyl m-1772 | 8.46 (dd, 2H); 7.40 (d, 2H) 28
123 | 15(1,8-naphthyridin-d-yl)ethyl | 825 ?(;O?F(S: 18 ?r}?sﬁ)’ 1H); 8.90 (d, 1H);7.73 | og
124 §ﬁ’)mgfh[§f3'b]pyrazm'8' M2 407 | 9.14-9.11 (m, 2H): 9.04 (d, 1H); 7.88 (d, TH) | 27
125 | 1R-(1,8-naphthyridin-4-yl)ethyl | 825 S qu 1;3; 9.02 (d, 1H); 8.91 (d, 1H); 7.71- | o
1.26 (1,5-naphthyridin-4-yl)methyl m-1 809 | 9.05 (dd, 1H); 8.99 (d, 1H); 8.48 (dd, 1H); 27
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2.16 3-(5-methyl

-1, 2, 4- oxadi azol

-3- 855 7.60 (m 1 H);

7.82 (m 1 H; 817 (m 1 H; 8.25 (d, 33 | benzo | 1
wWo2dE/M6738¢ 3, 5-d imethyl- 1 H pyrazol-1- 867 6POBIK2905/(D3829
I:|); 7.58-7.60 (m 4H) 33 | benzo | 218 2-(5-m ethyl -
I, 2, 4= oxaag azol-3- 856 7. (8 [m 1 H),; 2 1 : Prep
Ex.# g 82 (m2H Ngmg3 | ridiMé- L car box | 8%1 i #
I(— tetrazol-1-yl)pyridine-4- 8188782311,(%) 1 H:; 8.25
1| 9. 959.08 (M, 3Bl), 8B Ik (8-44 (gh)1H), 7.91
127 5 Qé"ém‘ﬁw'ﬁﬁ“‘ OByt %’ﬂow s 1), 260 Py 3“ A 27
1.28 H) (quioxaif- Qkél)melhyl—h 8 n,§1‘r 18|8ﬂ(d QH)'JH(m 2H) 2.84(d, 1H) 27
129 ca@ggggyé y;&h—gt@w 65 m 1H]| 8993 | 2. *2‘&2 A2 (hdH) R4 1R 788 (A, | o7
78 293 ( :Lh 33 2
1.30 godsoaunﬁﬂn-z y%etﬁy‘n 5H) B3 2- ?% (t H%g{&:ﬁgﬂ“k? 28(d, | 57
)| A "AYAA 4 u . 1-r L- R2 Nallb Qal
131 8, @@qmomswmetaylsudd 811 1) - gﬁ%%m - Hy_ﬁg,zﬂ 73?)@“') 795, | 5
¥ s"r'%ﬁth%hp Ithltj /. [0 5n41 8?9@!318!7833(1d1]:| 7.69-
Na@TE tmﬁmlzns)metr@nyl 684’(dd;‘>ﬂ(|m 9B(d) 1tB; 834 (dd, 1H); 7.66
1.33 gtﬁgﬁqﬁj&aﬁ?ﬁ sul f onyl 8@8?%1_5 04 (aitid]H)17.59 (d, B1)44- 8. 39(m 27
-mdhyRthiadao[54- H) ; 31 . 701 7 3.04
184 7 |_%hgymd:ngls-gxil)br;lethgl-sul f ony 83K/r B%Ek'd “%]7%@ Jr‘?j 62-8.58(m 27
2Hjthiazglo PMIQIN{/m 31 1 2Hp
135 20 oo RO nmgLam! | s§$ .2 ,6473 8|4|1 B,szas IH)I) 3706, 1H) 27
136 E S);ﬁﬁsﬁ ?:lilrfifrp_]?dogf d lesd)onyl 7§0§%1H)‘756'(d AH); ‘7’3‘7"(’0\ ‘fH) 667 o7
137 8], 2R{ CRirapht N FYIBTOL. Cwé’ ;q,s"‘i aﬁgf‘a By s aam | 5
2rftuorobenzenesut fon {827 To%a( 1 ggg 7189849 (1, 1H
198 | | ISGRIPIALIBEIINI0G 142 ftmw%qﬁw‘%n R
rrestm Z2H; 7,9 T H 7486, 1H);A48%, 18; 168 (t, 1H); 7.82 (d,

1.39 41 {4 ’h%?%%%f‘f?&'i‘ié‘glﬁ‘%@ﬁ 184827 7.1894%,002¢1H) 7. 35(m_ 2H) 31 27
3 1 l[feanyl 83878 zm§571t ); 7-89 i T 7-32 (¢,
BT el
ar YRR 05/429382¢ n
LAY e 3 11 4 c nnphéigzem.@.nﬁm52@3%1) 7.99( 0 4H)- 27
1.42 31 gﬂ i g'qu“wgffwyfﬂmblhm;l - 1 | 2586 9H) 788, 25, (7188 5I=H)-I) 27

> razohe—4-—suhf
1.43 f;- GQmmmlz-yB-bymZ)ybenzenesﬂﬁst ony 7"“5{@ e]ys fﬁ()'?"sig 7;912H<)m ,2H); 805 | o7
hyLet D 4ofdiserd: 4 68:(t, FH); 792 (et 1H); 8.16 (d, 1H); 8.22 (s
1-444 gzyﬁh d]?06 met h y&5§ 0(1)24$d?|a)2|n (2(3|—?) |27
hyrar- T tam-34H) 3L _ 1 be rszsar(esuj a8 (d, 18B); 1.95 K, Ri); 8.43 (s,

145 | § mltw;z a] pyri di ne-3-5849 §.1B9(ak8 @ 1) 8.51(s. 1 2
146 f,)z_ﬁpmgl)z}ntﬁd'a%"%(éﬁb 31| 756 (d, 1H); 8.14 (s, 1H); 8.67 (d, 1H) 27
1.47 | 3-(oxazol-5-yl)benzyl 826 ::)(? (7d8; l?g -17:)? E(Bt’sz)l-&,:g()) (8, 1H); 7.80(d. | o7
148 | 4-(pyridin-2-yl)benzyl 836 (7&4;5{;“_’81_6"2?(2'610}4()0" 2H); 7.92 (m, 2H);8.06 | 57
149 | 4-(pyridin-3-yl)benzyl 836 zdS?IEITi; ;g;(ZﬁZH()‘?’S?:g;(;ﬁ()d’ 2H); 814 | 57
150 | 4-(pyrazin-2-yl)benzyl 837 Zd??lflr)n,:'?-lQ)’ (?n1(1)|58 &19'-106, (8r:,41 (i-sli 1H):8.58 1 57
1.51 (2-[phenyi]-thiazol-5-yl)methyl | 842 7.50 (m, 3H); 7.79 (s, 1H); 7.94 (m, 2H) 27
152 (1H-2-[phenyl]-imidazol-5- 805 7.31 (s, 1H); 7.42 (m, 1H); 7.48 (1, 2H); 7.90 07
' yhmethyl (d, 2H)

153 | 3-(1,24lriazo-1-ybenzyl | 825 ?rﬁ(g;;;_"s')é (78',""’%‘;';’ an; (7d5$I-(lt) H:7.76 | 57
1.54 (2-[phenyi]-thiazol-3-yl)methyl | M/2 422 | 7.42 (m, 3H); 7.52 (s, 1H); 7.94 (m, 2H) 27
155 | 1-(4-[imidazol-1-yljphenyl)ethyl | 839 7.13 (s, 1H); 7.49-7.56 (m, 5H); 8.12 (m, 1H) | 28
156 | 3-([1,2,3]triazol-1-y))benzyl 826 (7&4‘;]5!‘;': a (7&5?&)' TH); 7.78 (d, 1H;, 7.90 | o7
1.57 4-(imidazol-1-yl)benzyl 825 7.16 (s, 1H); 7.54-7.64 (m, 5H); 8.18 (s, 1H) 27
158 | 4-(isoxazol-5-y))benzyl 826 (78'5%_('?’ 2H); 7.58 (s, 1H); 7.80 (d, 2H); 828 | o7
159 | 3-(imidazol-1-yl)benzy 825 7.24 (bs, 1H); 7.50 (d, 1H); 7.60 (t, 1H); 7.66 | 27
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sulfonyl 1 H 7.18(m 1 H 3.
-yl )pyridine-3- 876 8.70 (s,

16 6-(1 Hpyrazol -1
1 H 860(m 1H 7.74(m

waQ 204dp/087589 sul fonyl 6.46(m 1 H 3.17 PCT/IB2005/003829
i m dazo[ 1, 2-a] pyri m di ne-3- 850 9.28(dd, 1 H); 5
Ex. # H) 72(23 IE%nogeﬁgéiesﬂv$%h ?1832ugf82¥u1K@Ef(dd’ ! tp
7.84(m_ 2l—h 31 3.19 Hinida @MH)a?Zﬂ(ﬁmﬂ-m. ne-1- 849
10 4 Pl Hyiena 45(o | o) D IRLANES Tt O il
1.61_1 14auinglippyhpropyk 920 7&’53:*;;” Gl 7620 (, {1, 7:85 (d, TH) 28
1.62 | JHq my@.ﬂfryl)ﬁhvlk)g_ 0q 8%t HERC '8-2:éi(t,1l*'lg_r890(@11H)lj . 28
1.63 h-; agnqlp-Ay)ethyl() ¢ 32 sch'_l COCE 890(g, 1), QFOX)Lodgl‘I’)V ) 28
1.64 1 A-(quingli Thﬂ ryl)ﬁutW(*,),S,“ 1 852 'V _DPcBek7.77 J(t ); 8:284d%H) 28
Sle e e,
1:23 Uaﬁe ‘!;\ L ﬁ;nm&h ~p- 5884 ON | CBCR:3.448(t, 1H); 8.62(s, 1H) 28
1.68_(|TBREAMIpSRUiA-G4 %3%‘6;@13@@ T opCcBBi; 7&8ld (i), 826)(d.8H)7(d, 28
1.69 4|Tlhe - &bﬁgﬂcﬁn 4~3|g1|)1et6;1():j 8324 2 ggg(l%: 671.:,97(%?(1); ;ﬁ%dJH) s 28
al obenz e-6 m ,&ﬁﬁﬂ
1.70 3 8("?4% Wﬂ‘&?ﬁ% %Heﬂﬂﬂ 7g%éé£ul an) 887 - 31 3 26 - &7
171 4 érﬁé\ﬁbéﬁhmﬂnoﬁ’gne Qﬁr%thyl 3 1183£|5.7n L 392(5’91"7& @F?é%“'f'bﬁof’(%“@’?m G | o7
172 1 %gh%ﬂrﬁzmapmmw%eda;ghée 4- 18 7g(d1 %n%’xa‘(% 15,9066, |
t hvl 1 H nuraranlaoa 4 I A
g 1 q&lnBIJréaeirbcmhy@MOyZ b ﬂﬁ@ E ;[(s Ha’)bssgtﬂ i9nshod: 79, Pe2 s
. rlmnmwne 5-sulfon I 3 §% qbﬁg X benzenesul fon |
869 —31—3 323, 5-dimethyti soxazol e-4- 828 - 31
174 § ng%gg;”’y;'@l_[b@g ;5’25’ ’gf‘g‘%fx ?Ba)i - 3 y 8%23 e, qlmf—]?(]%@gl ?)38.95 (df—l; H)3 27
] . 59(d, . L1 1
175 S0 bromy1 ,8haphihidnpyr i i gé g- 90218, 22), &pa(de)THY. 98375(m|, 1H o7
78 Jietity 69(dd, 1 H 7. 28C8>° 31 911dée. tBnzenesul f on |
176 [ DElaiet] 8haphingidostd, | b)) 3 SDCh 3066 1H5.8.99 (s, 1H) 873(dd o7
bienetevhesul fon | 876 CDCL3: 7 siH) 7g2(dg. ). 7 g- (
1.77 ) 3-romopyridige-dameinvhy oy f 8381 3] 887 8reriH) H44(0d] 7145515}11{ H)7 - 27
178 7 (%ﬁ(oﬁbpyﬂdlrldl)i ﬁi&thylyL)/IEe=gz§rr1e§lJl8f4 Sym% A0 (b55, 101 ) 27
179 7, :Bdhlqrmynm;é-lzlﬁthlye 38 64/2@981( >(d5r1HpI| ne- Sé?u”-”oﬁs?wésﬂg)) fad 27
o Heryriline-4-(20_( HY 7.68 mee(d, 1IH) ~8194(d§1l3)9902(d
1.80 4 fi 9&9, e B0 oot 5 zH;a% 27
181 (@ Raimb,naﬁhthwldmw i H | g2ty I bmmenm)m farmm) 696@ (Id9.04(d, | o,
~ A tbthoxyethy: 130 . oot %.08l§lm,71 Qg,t 1H), 7.76(t, 1H), 7.72(d
182 | 4H-quinolizin-4-one-1-methyl | 825.8 ?g)ﬁ’(&’&(g: 1H)(’ ). 7.76(t, 1H), 7.72(d, 27
1.83 rl;]l-eptyr/]r;alzoloﬁ ,5-alpyridine-4- 799.0 (133)3(d, 1H), 6.92(t, 1H), 7.32(d, 1H), 8.01(d, o7
184 | 8-methoxyquinoline-4-methyl | 840.1 :flf(d’ 1H), 7.56(d, 1H), 7.63(t, 1H), 7.74(d, | o7
1.85 1-fI;Jr:)rlo-B-methoxybenzene-z- (8{\(/)|61) . 57
) methy +
1.86 2-methoxynaphthalene-1- 839 8.16 (d, 1H), 7.89 (d, 1H), 7.77 (d, 1H), 7.56 o7
: methyl (M+1) (t, 1H), 7.34 (t, 1H), 7.26 (d, 1H)
187 | 1,3-difluorobenzene-2-methyl (33?%1) 27
2-(trifluoromethoxy)benzene-1- | 422 _
1.88 methyl (M/2+1) 27
2-cyclopropyl-3H-imidazo[4,5-
189 | |t dine-7-methyl 840 8.26 (d, 1H), 7.27 (d, 1H) H 27
190 | 6-methoxyquinoline-4-methyl | 839.6 m)s(d, 1H), 7.53(m, 2H), 8.00(d, 1H), 8.70(m, | o7
. H), 7. , 2H), 7.71 (d, 1H),
191 | naphthalene-1-methyl ?I\?I?d) ggg 23’11H)? 7 f73($nm, 2H)) (d, 1H) 27
1.92 | 2-methylnaphthalene-1-methyl ?ﬁi” ?ﬁf %‘;T&: Z|-7|)6 (t, 2H), 7.56 (1, 1H), 7.42 (4 | 57
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(i, 1H); 7.75 (t, 1H)
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2.02
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2.04
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8 (s, 1H); 7.71 (m, 3H); 7.40 (m, 2H); 7.33 (dd,

1H)

30

2.05
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N-(quinolin-5-yl)
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pyrazol-5-yl) aminocarbonyl

872

CDCly: 7.75(t, 2H); 8.05(s,1H)

30

2.08
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866 8.04(d,
31

1
77

8. 05T@ERe:i
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431

9.36(s, 1H): 8.62-8.58(m, 2H); 8.48-8.41(m,
2H); 7.84(t, 1H)

31

3.05

benzo[1,2,5]oxadiazole-4-
sulfonyl
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8.21(d, 1H); 8.08(d, 1H); 7.68(t, 1H)
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sulfonyl
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8.31(dd, 1H); 8.24(dd, 1H); 7.82(t, 1H)
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827

7.82(m, 1H); 7.69(m, 1H); 7.37(m, 2H)
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361 2H§Dp%e;ﬁggzr L&@yﬁ’fﬂ?laz 87 4017 qucng&@(d Ell=|l)$’8328()i;§-l)h;l 413 |
8. ) UZO(, 4H' IUU 7 (t,
3621 g §epes (1 H pyr|ramof >090b]7pwt. mmwegd ﬂsi)(d 1 31
363 ";’I)(;if;:;iﬁ’,ﬁjﬁf T A S | Codls 775 s o8,y 2 31
3.64 | 3-cyano-4-(1H-imidazol-1- 899 :i_ZI)S(s, 1H); 7.70(s, 1H); 7.89(d, 1H); 8.24(d, a1-
benzenesulfonyl
3.65 3(;-)(o?(azoI-2-yl)ber31/zenesulfonyl 876 CDClg: 7.63(t, 1H); 7.95(d, 1H) ( 31
3.66 3-(2-methylpyrimidin-4- CDClg: 8.70 (d, 1H), 8.38 (dd, 1H), 8.27 (m,
yx)(berr?zeengs%mnm 901 | 14).7.97 (m, 1H), 7.69 (dd, 1H), 7.59 (d, 1H) | 5
3.67 3-(pyrimidin-4- 887 CDCI(sé 0?.2I7-|()S’ 1H), 8.81 (m, 1H), 8.53 (s, 1H), 31
yl)benzenesulfonyl 8.40 (dd, 1H),
3.68 in‘ﬁe??féﬂi'é’uﬁ?fﬁbs 890 | CDClg: 7.60(t, 1H); 7.80(d, 1H) 31
3.69 30(1;;;;353;?0?;11 876 | 8.77(s, 1H) 8.25(d, 2H) 8.09(d, 2H) 7.97(s, 1H) | 31
8.70 | 8-cyano-4-(2H-1,2,3-triazol-2- | o, ?i—}; (s, 2H); 8.25(dd, 1H); 8.38(s, 1H); 847(d, | o4
yDbenzenesuifonyl
3.71 3-cyano-4-(2H-1,2,4-triazol-1- 901 8i_1I )3(d, 1H); 8.28(m, 2H); 8.45(s, 1H); 9.24(s, 31
l)benzenesulfonyl 1
3.72 )(;-)(p?/rr]idazin-& M/2 CDCl3, 9.20 (m, 1H), 8.51 (d, 1H), 8.44 (s, 1H), 31
yl)benzenesuifonyl 444 7.99 (d, 2H), 7.74 (dd, 1H), 7.61 (m, 1H)
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3- 1 meth 1 4.19 (1 Hpyrrolo[2,3-c]pyridin- 813 8.96
(s, 1 H; 824 (d, 1 H,; 815 (s, 1 H,; 808 (d, 1 H;

wWQ720068675B9 meth | 7.95 (s, 1 H 4.20 (1 PCT/IB2005/003829

H benzoi m dazol -7- M2 8. 56(s 1 H,; 7.59 (d, 1 H;

Ex # - 305 /7. 20 (m 2ZH) 27 tihy 7 4.21 Prep

(& ?SN?T%orophenyl) 1 I'—\ﬂém H‘}\' (s, 1 H; #
3.73 7|. Sfethodi3x-(oxazoly; 7. 03 th |
- 42;3(24@%;:%0%. ndazol gbe  * ﬁ%%' 1963A g7 o ahia 1 m ¥
74 Srtet PyiEzol-57 . 40 1 7 4 23
" bt e |l SO S 8
: oaza) SViRyidhedd, 1 27 (s, %

376 gl_zl‘g%};?‘l Ta] ldl') eg] DVLE-2ZH Id)? &2@%*11*{) 1 Ll\ - 7 09 (L-.S 1 81
. zol-2- . V

bt & 9950 | SR dupmane d nat 4003 1| o
3.77 H guoo:oo%egggd%lfn%kz Z. f.@zzz 78.14dd, 2H), 817(rr37|;)(a4;grymg$ 31
378 '| & [ d, 8.3 82(d,

(<l férﬁ [hﬁn‘;ﬁff'&y'ﬁl (dd. 1 Qﬁjll%i @% (s] E{) )7815 (Hz’ﬁ, 55 s
3.79 o nme l dazo 8 Breedi, ™H); 8.14s,(161); 951

H bengo[@]@w(zalg GSfl%qqyl “_I;ﬂdil_bﬁlv‘l)’ 7. O@I’ (rr)1 ng( .2 (s, 31
3.80 2f 5-{1H®kdxol1-W)piricirp-34 2%7§ 1@I|3<2|9[91242(s AHp B M 1HHR-8.M (@, TH), | 5,

4p&iieny00 (s, 1 H): 8.5 dl. 8.05 (ef) 1H).77. (s 1), 61534yid, 1) 36
3.81 ( 53-fldord-B-(AHimi 9l1‘reth I| 8329 gaﬁéqgh‘t"haﬂ B 2K), YAty H), 7.4 31
e M %)(ﬁl?'&e;ggw 1 H):| 8 00k é335 ?H ﬁr?\(bﬁqﬂzg)%_z) 7m: /%)1 T
82 H igiylaz 7. 49 4, S,

M Ybanzenesufienyl o m,%lj% i% Q 1:1 fsm ? /'ZL 3
383 g quog‘?l'ﬁim"é'?"":q B%BI -3- |ls4gret h7 114(6,1H) 77:19&81'6)57 65(3 HH) 7. 57 31
384 12 (8 CERio *1“”' .| 007 7, gz)s_aql(chrerziél)?:?i(d}*glé)loz?l ce 31

FRZoT=9- METh (s 1 H- : :

385 quihfrmdﬁwée-%s%fawgoxyl hd%gwqﬁﬁ’gﬁgg'o(ébdgjﬁ)iéﬁ&(? 1E|§_|) ’58717(3’ 31
3.86 ( Pflucko-BiH-ByrdA-{-d, I . /| 833 (nf, 1H3 8.15 (i THOe7.baEe BHY 849

1 yrbb'e?z%n Iféni,lfﬂ 1 Hl; ;'!.)934 @i, H)H) 4. 33 31
3.87 qpi nolin &8 oxyl N2 ,CDB.37 (s384), 8.2¢ (setH) basiy, 42057 (d,

8 b"é(“gé? f?“yg. 1 .8%? H1H7. 42 bs, 1 H = 8
3.88 quiHlgiro-A¢ex@za-d&r boxyl M D t

H) yDbgnaenesuienyl 1 ) - 7 7%4(h éﬁ’épl”b?%pfsoz‘i!&pmn \ 3

3'89T'|€ guu?ohﬁéa&@monyl 1 H) 7- 58%1 ( rr 8&; (F:I) 2@28 33, p‘lyi_p 681%3‘50?"1 %OS(m 31

N\ 2 7/1’7 (ht
\ ]

3.90 7 é&'eﬁ‘y@éf‘%’}d&@?@&uf’ne 'J-asar Baxgm(dmm 8(20(d, 1H); 9033(351 Hl)v 31

nand A6 [ o~

3.91 I\-ID narBiraBné-ddyifonyl H) s, &Iel(l;r Sihﬁ) m)7lg%gﬁ ?‘5') g(ﬂ] QHW'G s

362 1] 09 7. 56 (nr—2H—879C e §HP8.6018, 1 l-B54 d, 1H
7 grgha(lqz,lneis-eﬁvfe,)nyv_ 71 4 f:ﬁf“qu 50b Iﬁ:ﬂﬂ‘l) ggg@(d O?W)Fg '4) ( ) 31
go3 (MM 1TH 7 /.94 (dd, 38CO0l 1@y, amr(bowlas@@&H) A
9| enqxgline-ssuignyl g "2 (rf‘@i61 5,30 &1 149), 7.64 (dd, #)); 8. 05 (d, 81
3.94 3B 1-mthiyii118indazolets: 7. 76 ?6% D8.22 (§,dH),18.19) (s, 8HN0.85dd, TH), 7.52 | 5,
TTHsuBoy2 (m 1 H; 8.027(m | 881HMA. 39
| $ 0Gdihydiobergo-32car boxyl o838 | % :
395 | B honeeeimney SR anL B, 1o 6. 1) 0% @ 31
3.96 2-methyl-2H-indazole-5- 863 8.32(s, 1H) 8.11(s,1H) 7.83(d, 1H) 7.52(d,1H) 31
' sulfonyl 4.08(s)
6-chloroimidazo[2,1-b]thiazole-
3.97 5-sulfonyl 888.8 | 8.02(d, 1H), 7.43(d, 1H) 31
sog | Quinoxaline-5-sulfonyl (2-F (&191) 0,01 (d, 1H), 8.91 (d, TH), 851 (d, 1H), 831 (d, | g
) template) 1H), 7.84 (t, 1H)
3-cyano-4-ethoxybenzene-1- 876
399 | Cionyl (M-1) 8.01(s, 1H), 8.03(d, 1H), 7.38(dd, 1H) 31
3.100 | quinoline-5-sulfonyl Wl | 918 (dd, 1H); 8.39 (1, 2H) 31
3.101 | 8-methoxyquinoline-5-sulfonyl I\é';; 8.15 (d, 1H); 9.00 (d, 1H) 31
3.102 | 8-ethoxyquinoline-5-sulfonyl M+1 | 7.59 (m, 1H); 8.12 (d, 1H) 31
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Ex. 2-R2 Nanme M5 'H NWMR

Prep. # 4.40

1, 8-naphthyridine-2- 839 9.10 (m 1 H); 8.60-8.48 (m
WQ@Bk)op/087588. (m 1 H); 7.71 33 carboxyl (m 1HdT/AE2005/003829
1, 6-naphthyridine-2- 839 9.36 (s, 1 H): 8.74 (d.

Ex. # 8.70 (d, 1/2Hpig 8.164 \ofid, 33 carboxyl 1 H; Prep
%ﬁ%ﬁgn’_}e 92 (m 2H) 4. (I-I-glvrazol o[ 1, '%- M2 407 8 55 #
(d. 1 H): 810 (s, 1 P93 7 83 (d 1 -7?!;(1173

5103 | Dovanag-eihpxibenzsoe-1- nbt by 63@13 !") 8111|-(I?r 34“7!1)88 ?‘ﬁ(dd 1H), 7.38 | 34

i gylfonyt @Fderpplaels. Ny 21812 é - 1

3.104 | BonddiclfsBifiazole-$urdiyl 1] 863 djﬂé 1?:') rﬁ‘e‘rtﬂ 1 {ééﬁé‘? ru?'? f |§F 31

SARETS Hh LLLE 825 8 LJ. \u, y I.
3.105 @‘“Wﬁﬁ)‘&hd%%z‘i“&% epz 2T 4307 3 (8, 15 694 (0, 1H) 3t
o : 1] . 1

3.106 H g{?%%ﬁ‘ﬂo&% ngé; caﬂH’ox 719043416") bedﬁz(é’[ 3)991@”1%07- 31
M 24158767~ (TN )| 768 (s Rl BFEYd, 18), 280 (d, 1h), 7.5 (m, 31

3.107 $§*ﬁ%{9¢%éﬁ”?ﬁéﬂﬁ‘2’k¥br box 3 83%) 9. 31(bs, 1 H; 8.52 (d, 1

3,108 HhéetamidodedBhe-1- H) ; k&%bt"' 33 1H;7.89 t,1H 7.78 (t, 31

) sulfdil 12-R2 O N O Ha qTabIeS 00 O"0 OR# O Ex
Z(dEhchatiexyi#- Nane NG 808 N o5 (d. 1H a1

8.109 nethogbénencdt-sdiphbx v MHrl\ﬁﬁgem)ﬂ-ﬁgl\;??%G 9? Q?)m 1
BHj4-flugroghadoxy)ren2de; 1- 7. 3 2 un ieh 5 car boxyl 31

8.110 siifort ol i din-1- M2 R§$BR 37&@ *, 9'11 ? ( 1y

3.111 | &methylquipgine-agulforylgy | 874, | nQ,Q (,CJZH)&% (domllli(d.ﬂ 5 aga | 81

3.112 g’;gr;i;f’c@w“%%eﬁ 8. 15 (%‘5&1 H)q (dmsas 505(,d H)H) ; 27 b 31

| & HA—t+—F—15 +—+H—504

3113 gﬁﬁluﬂ@FﬁeW’@b‘i}’r”)"ﬁbe = Y ¥ne$351(yll1H) MP(4BY 8. 99 (dd, 31

8139 dd; Mt 8F O (O 49’1 )O rrol oz 3 31

3.114 &m(emy&uwal(rmﬁ SUIorH) 804 7| (Wd( . >|-?5 . B8 124 (d5lHg
RSz sy ) T et nyT_TTHUor o yI 504 1 H) ;

o | pSederdo. sl L i o

{aAhdien-2 1,3 Lo m m ;

3.116 Beraathﬁdi@ﬁ)le(zz-bi]nmeo'r di -’é- yY):h@lt H«}')l781 @orwm@w; MM 2 31
5'@%1‘()'%1 Q%D.;DHW7§(§$- 1. 5 ( 2H); 7. 01 (d_ 27 rrolidin
B-ethylH)y-m apat-i ne ch ’1H pAY) |||n1 M2 469 31

3117 gsapnylm 1 H): 8 36 (-r§1§01 f@?()ﬁ%/’ v),Ej (m w m | 147 78
m1H765 m1H508(qU|noI|n8yI)mathyI pyrroI|d|n1
-923899(dd ©8.39 (dd, 1 H: 8.04 (d, 27 I 1
H; 7.90 (d NI;I'?,'}:%Z.GG-ISQ(m 2H) 5.09
(i soqui nad i n 1 pyrrolidin-1- M2 462 8.45 (d, 1 H);

8. 03_ (d, ;7 7.97 (d, 1 H; 27 | meth | | 7.82-7.73
(m \§~H)\':N 0 dA. I—l-\pNHoI o[ 2, 3- pyrrolldln 1- M2 457
8. 26 otf, In);H8. 20 (dd, 1 H); 7. Ebled, 27 b
ridiM{3- | mgth I'TNL H 7.20 (m 1 H(1H

pyr rel ~di A" Bo bgnzo[ d] i m dazol -2- yl M2 (457 7.52
(dd, 2 : %O(mOZ 27"yl ) net hyl ‘

EX' 2-R* Name MS "H NMR Prep. #

4.01 | benzhydryl 849 CDCly: 7.34(d, 2H); 7.56(t, 2H) 2a

4.02 | 2,5-difluorobenzoyl 822 CDClg: 8.76(s, 1H); 7.89(d, 1H) 33

4.03 | nicotinoyl 787 CDCls: 8.86(s, 1H); 7.89(s, 1H) 33

4.04 | (pyridin-3-yl)methyl 773 CDCl3: 8.76(s, 1H); 7.65(d, 1H) 27

4.05 | isonicotinoyl 787 CDClg: 8.65(d, 1H); 7.88(d, 1H) 33

4.06 | 3-cyanobenzoyl 811 CDCly: 8.56(s, 1H); 7.54(d, 1H) 33

4.07 | 3-cyanobenzenesulfonyl | 848 8.10(dt, 2H); 7.84(t, 1H) 31

4.08 | 3-cyanobenzyl %g 7.77(s, 1H); 7.58(t, 1H) 27

2.09 | (H-pyrazo-5-yhmetnyl | Moo 7.66 (s, 1H); 6.39 (s, 1H) 27

410 | (quinolin-3-y)methyl 4“311/% 8.83 (s, 1H); 8.41 (s, 1H); 8.03 (d, 1H); 7.98 (d, 1H) | 27
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W@ 006067589 n- | -
7.29 (m 1 H) 27 b]

-60 WO 2006/ 067589 PCT/1B2005/ 003829 EX' 2-R2 Nane R
Name M5 "H NWR Prep. # 5.12 (1 H pyrazol o[ 3, 4-

m1 911 8.56 (d, 1 H);

ri

dm3- | nethyl | 5.13

8. 31 (d, PAT/H2005/003829

Ex. ( noI|n8yI)r yl @ in-1-yl M2 +41 9. 00( bs, .
# 4‘%“ 4805 (bd, 1 ragf’h 7.9 ?&"&S 2; 4‘7‘;%19 ?Hdn GJFI:?)(SK/YTQ(?,%&@ Prep. #
b B[ d] { R78oNHR7 5By 119} >
11 (%8&?)&/')%&‘&&( 15, (]d 746 (1 1H)7 i (t 11 27 !
412 (élf_tgicﬁ@ﬁmly}l)rr{lexh}k 3¢ ﬁg? Sp blbs(%lom; -§%s- 8@9(ph éH)N@s HE2(M, 2H) 27
P 8 (L 1H);

413 | Quifbhn-Gapnaniii -0 4 lm?‘ %’b?w? ((‘g mlj 13 o
Oz U, =111 T z \(1 I | |7 d
TPyt oror 2,5 1 1 3 @,

4.15 (auuqug;w)rmethyl 27 | Sfret h 37%§Q4va@g£i1um ?] rret yl b |27

Midazo-&20 |dw2 1 H 38"S, 6. 05
4.16 }n@mi et S hio? 839 6{5&(%“ 2Hp; §6{ 5920 8. 20( g, 27
0 I Na/en- 74 t 8

a7 (P'F'%“é'."ﬁ eyt lags 0? B es a?r?%’@ f;l{:gqngg.\? ot

418 | S yimathg - 3. et hi| Baa DBy 3 3 641 (o ipPgarc, iy ge b, 119

419 Q%yer%ﬁ% 5’195’“!5*'1931:%@13 % H Q;Qﬁéfzéﬂl, &f"r%éﬁ')ﬁ:@dﬁ@ 1"}) ﬂﬁ?ﬁf H) | o7

q | |
420 (F‘)F;Jgﬁ{ﬁ l”l"!?-ZP'rﬁéthl 4'\%%6 co@lsas ﬂ—l)4ﬂ$sd(d .30 72668 1 H |27
m_r‘ rd1 I TIT du.l_ul 827 m O . _l’ GG/d

421 @@zgﬁé‘m@% %1H3I—|) oz mBls, 1H)6? 67 a8(moBHINGOSE dHY boxyl | 27

422 | (B Andsedrayn méthﬁG\ tr-1 8117 82 (4 7%1&19274ﬁ1m)L720(t H) 27
iy hakbes. DXV, 852 & 1% et S 280S T,

4.23 eth§ 4 Ui nol i neD8.86%1 BIR: B‘BZE@K:I Q) 8 6‘5’(? 1H;

WoIb[A 2 idfazms | ©.,10 Uigil(hs)eHp7 G (08 0Ny 7. Bo@, GDCBQB(d

4.24 g;{gc&rg[; 1];:!'?'05}2 ﬁ? 11H) 33 6. 16 ui nol i ne- 7-car boxyl | %

40 @ﬁ&:id@ﬂ],za]p&jcmﬁ( 118 £| 8.68.(2005 7.91 ($)1HB3.636.57Tm, 2H); 7.37 (d, | 5,

25 | eiimedtiyne- 8- car baxXy1' °85218DCI 3: 7.40(g. 1 H . 8 18(d2 1

106 | NGO B-al@yritidin- b%‘éo[ d]| iBratdeds aH)s 831 (RaTH)CDES &: 1H): 4t @ | o7

i 3ylHethvB, 60(d, 1 H) 33 |dAd boxyl 619

Tl et T e s GAE:

4.28 W;ﬁ“ 2ARYEAT3-1| o408, @31(0t(s 1H); Iﬂ)533dbl ;IE)L 2.95 64 (H;)u 7.86 (s, 1H) | 27

Yazel—1 I\“lldlll l\ H
499 &aﬂﬂ( atby- zlyl)ht)etr@BwM/a D »319 8%;%00‘7’92 (i, 219 $.65 (m, 1E; 7.60- o7
I At pyT T OTTeER B.58&-HAY; 861 fH); glodin,

4.30 g;reééki LXL@ é"“ngWH) .883s. HH): 7.57 (m, 1H) 27

431 g |H|F1Q'—)@L14~l S- DJ p%);g:“l%lbr &.64-(d, 34H3; mbs"31H)781)5-(7(90 th, 2); 7.31 o7

. |(Sllyl)(I:';rli]e(t)rh’)l gsa ri drgcg:ggjg(dcg@l 3. 7.38(t, 1

4.32 g‘”ﬁﬁg e 8.93 (bs, 1H): 8.57 (bd, 1H); 8.14 (d, 1H); 7.64 &, | 33
fee 420 1H); 7.58 (dd, 1H); 7.44 (m, 1H)

line-6-carboxyl 2 CDCI3: 4

4.33 32?52;) camod 420 8.96(bs, 1H); 8.14(bs, 1H); 7.42 (bs, 1H) 33
quinoline-8-carboxy] Vo 8.96(bd, 1H); 839 (b1, 1H); .01 (bd, THE 77965, |

438 | A e P 1H); 7.63 (bt, 1H); 7.58 (m, 1H) 3
H-pyrazolo[1,5- . g . .7

435 E]pyri gine-)s-carboxyl m/i ?5211(3?,1H), 8.23-8.19(m, 2H); 7.42 (bt, 1H;; 7.02 | 4
ree pase

98 (dd, 1H); 8.38 (dd, 1H); 8.03 (m, 1H); 7.89 (d,

4.36 | (quinolin-8-yl)methyl 824 ?:)? %5_7.268( n?;??fH) ) .7(8"; | 1)H -77(1 27

437 | qunoline-d-carboxyl | 838 | o0 TR EONES (m’.zH);) 'd 1;’.8:)’5 'd 33

4.38 | quinoline-3-carboxyl 838 ?F?)G ;b;’;(';'g’ ?l_?f (7m7,61('-1nz’ ?Ijl) (d, 1H); 8.05 (d, 33

4.39 | isoquinoline-3-carboxyl 838 9.22 (d, 1H); 8.40 (d, 1H); 8.12 (m, 1H); 8.02 (m, 33

1H); 7.84-7.72 (m, 2H)
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car boxyl -61 WO 2006/ 067589 PCT/|1B2005/003829 0 HO
N,2-2 ONOHO \N~ Table 7 O""O O O Ex. 2-R2 Name M5

WO BOOBIWERSBY ep. # 7. 01 (qui nol i n-5-yl) net hyl M PCZD0E/003829

890(d1H);83 1 H; 8.03(d,1 H); 7.64 27 421
Ex | depegic o, 91(7d5§ Sﬂsl A >1"?§M&qw n?l Isnog(él Y 8o a7 |Prent
440 | poen0r 3: 8. B4 3% TR W A
) C . . R ; L S, | -
a1 1m%thgglr§62(1dkl) %E,Q.“ 5(2 .ngglﬂﬂbﬁaf@ g2y ByPi(dalﬂﬁHB%MdE' 33
42 | EVRZIOIRES 7. 64(da Ao7H| 8- ?f ﬁ'g?  AidP Sn?ﬁ)é’é% ‘56%? £/
. 3 qti H), 8 LNAE] _|.||/; rolﬁl 1|I},
1 26 (dd, 1H 27
443 b yrlcﬁgﬁ Yl eBylf'.Z.S: Mﬁ.&ﬂ 3;6;5:};@?1!@)4’8:3%@, T.Hﬁ? .“( o )
=N hulll 1 |U||y| VI COOrS. 9.7 uJ(u, 1 1), o. 41U,
" % i, Lt Ohifes i 498 Bafroo B 0d. 1H |
eSS, 3H 27 AP BT ’
= &g&ébge%%?ddazwgﬂs P2 (I§2 4%(5(9'79?% ;:LH7'77g§ad' -
nojdjoxaz ; 1 N .
446 | b8, 4- tetrahycr“;g%ﬂ52 e L ARTIES BN T %
. th || 981(s,71HIE.524d, (1ph8L 19i (e HH28. 1Nt | 55
a7 '%B@ﬁ@'”éé%%?’gﬁ ° g 42K 789 M77.284LAH) 21 - 27 |
hen | nethyl 434 7.18 dd, 1 H) 7.11
(i soxazol - 5-yl ) et hyl M2 CDCl 3: 8. 16(s, 1 H); 6.18(s,
1 H 27 712 (4- y2+Rdin-5- M2 CDCl3: 9.20(s, 1 H);
8. 95(s 2H)(;) J5%d, 2H); 7.47(d, 27 | hen | nethyl
434 ;L pyr|d|n3yl) 1 Hpyrazol-3- M2
N\8.56(d, 1 H); 8.24(s, 1 H);
8. 06(00 hs% 9 1H 7.79s, Table.512dd, 1H 7. 14
|soqum’1||ne5$u|f'n M2 CDCl3: 9.34(s, 1 H);
8. 70( dy"tqH]. 8§ 1 H); 8.42(d, 31 446 1H =
8. 23d,[1H 1. 15 3, 5- dideNayl - 1 H- pyrazol e- 4- 857 CDCI 3:
2.50 (306 30 sulfon 1 2,3-di hydro-2- 7.16
oxobenzo[ d] bxa Rt 6- 896 CDCl 3: 7.65(d, 1 H); 7.64(s,
1 H,; 7.24(d, H 31 sulfonyl 7.17
1, 8- napht hyri di ne- 2-carboxyl M2 CDCl 3: 9.15(m 1 H);
8.27(m 3H); 7.53(m 1 H 33 7 18
EX- ghﬁmgpﬁ%al i ne- G- @map@xyl 8fs5 CDCI 3H N8 (d, 2|—|) 8. 36(s Prep. #
H: 8 14(d D6 (d—33 H 7 19
5.01 qmmbn@m m&wcaﬁyﬁﬁ@w M RyCRel 3: a?zggp ﬁ 33
L H)—8—afd ] 428764 3 2 m77‘(*rﬂ\ 81‘35‘
5.02 ozunzmaeeanamﬂxylngj’ygirff;& Ib /2 4092 G b3§ ﬁﬁfdﬂ ( 33
- 2.8 T I mBp T 7183 (0. 3R); 8414-3‘(dl1l-l7'753(s 1H);
5.03 gpﬁg«idéb%méthw pyrrolidinyl A dos 713(33 1:).839 _ 27
5.04 | (quinolin-8-yhmethyl | 2 | w2460 | T A K
2-(3- . .
(1H-pyrrolo[2,3- henvl) | M/2 504 8.25 (dd, 1H); 8.17 (dd, 1H); 7.65 (s, o7
5.05 | | ioyridin-3-ymethyl E‘;ﬂﬁ%ﬁﬁy) 1H); 7.34 (m, 1H); 7.19 (m, 1H)
2-(3- 8.21-8.14 (m, 2HY; 7.66 (m, 1H); 7.32
5.06 | {IHPYITOLIRZS | fiuorophenyl) | Mi2504 | (m, 1H); 7.21-7.18 (m, 2H); 7.01 (4, | 27
Joyridin-3-yhmethyl | 1 oliginy 1H)

5.07 | quinoline-8-carboxyl 5Iyrrolldm-1- M/2 469 ?I_?)E’ ;rn781(an ?3)6 ;%51:2 ?l_?)z (m, 33
5.08 | (quinolin-8-yl)methyl &y rrolidin-1- 923 ?:)9 ;dg(’)}dH)aﬁif 97(22_’71?3’(%?353’ 27
(isoquinolin-1- pyrrolidin-1- 8.45 (d, 1H); 8.07 (d, 1H); 7.97 (d, 1H);

-2 {?.T ethyll 2,3 5 lidin-1 e 2'2625-(7&231(3)’ %Hz)o (dd, 1H); 7.68 (s i
-pyrrolof2,3- pyrrolidin-1- . s ; 8. s e )

510 t)]pHyridin-S-yl)methyl yi M/2457 | 417,20 (m, 1H) 27

1H- -
5.11 | benzo[d]imidazol-2- p?’”°“d'”'1' M/2 (457 | 7.52 (dd, 2H); 7.20 (m, 2H) 27
ymethyl y :
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7.21 quinoline-7-carboxyl M2 CDCl 3: 9.01(d, 1 H);

8.18(m 2H); 7.90(s, 1 H; 33 428 7.87(d, 1 H; 7.51
wa@ldgoeh61H8Y. 22 qui nol i ne- 2-carboxyl M 2 CDCl 3: BCREE2805/1D3829

H; 8.44(s, 1 H; 8.13(d, 1 H); 8.02(d, 33 428 1 H;

Ex //9dd lHP

_ 723 150 nol I ner, rboxyl M2 CDOI 3:
g |28 Dame 1"y | Rgams o M 265'(0!ﬁﬁ © 8.00(d 33 |ree?

14l2t&ra]zblp[8 479ddpytididh-24 |i no 3
5.12 b]@D@h@-ylmw YRR r@@%ﬁ éﬁf(d 1@)%??@%)%39@ 1H) | 27

513 (qéﬁ,gnnzg_gg,(émyl 3R 1 Y0 [ 208670675800t é?éé*ﬁ oiz895(M. | o7

b NS H NNEBr ep 1H)377.66;7.60

5.14 (bfn@[qltﬁﬁﬁ‘?'ﬁyr a!r"ﬁ@ﬂ'@ ca VMIQ)QBQS 42?3&%‘? 7. §0 ﬁfi;: 7 17 %1 H); o7

m Ql—l\ E2(m 1

T EE)

H-pyrrolo[23b]pyr|d|ne22 M2 CDCl 3: 8.43(d, 1 ;
A3(mE T M) 33 carboxyl 422 6. 91H%s,
[2,3-c] pyridine-2- M2 CDCl 3:

1 H; 7.727(m 1 H); 33 carboxyl
-+ benzo[ d] i r]ﬂag)izgl e-2- M2
31(m 2H) 33 '8%F Boxyl 422 7.29
e-2- M2 CDCI3: 8.13(m 1 H);
1 H; 33 carboxyl 422 7.19(d,
H 77 30YH pyrazol o[l 5-a] pyri di ne- 2-

CPhClL2- Q A0Ld 11N

' 3Rd 1 H): 7.55(dd, H) 6.97(m 3H) 33
carboxyl 423 7.31 6- (1 H pyrazol - 1-yl ) pyri di ne-3- 870

5T SPeH3—8—69(e—+—Hyr—8-H8( s —tH 8t (d T H);
1

o
& | p8F00(®, 33 car boxylMS;. H}HNMR75(S H 7.32 1 Prep. #

601 | (i Ieefy? 1] EXt'HbT""ﬁc‘s'ﬁ%(&’W g126; (A 2 1 27
6.02 | (ayingih$-yDpstivh ;;Lo,\u £ c;|3:p°e]§ ﬁa)ugﬁy@ ﬂ_ﬁz 697 ‘,ﬂ'_ >

il
T H

E3 H

603 V&ng%@?j E!JP!NMQ Pr eq.s2# eoom d&b(sbhtb)eﬂzan([sdﬂH)m dazol - &7
6.04 | (qUinoxajin-7-yhme h,yl"'/' 88 T BPck 795(g, tapease ey 05 9 06 57
6.05 | (quiripx&jihgyiriethyl, .ﬁégi"cﬁel"%éow T}l @204, ofn | TECH | 27
6.06 | (SUiblif-7-3pma&hyl £ 11+ |78380| €bCl.T7.78(d, 1H); 848ldimyl H; 8. 00  [27
6.07 | (duhoxdinta-ffneti—2- 2 [Ch390 | €DV, K78ldNzrH) 825@, 2H) U "10 0 0 27

6.08 | (5-fuorc1 ndbr ¥yl $9WR| EDER: 7.36t, 2HY 7.68(s0H) 27

4 BRErJIOTH-Pyrdovd.) MET 1] 6 '
a0 | G P61 1), 2 G i TR

6.10 | (1H-hddiS-Whethll H 9. 02 g28ui COCI17-4Xd/ M EBREI 1B 2 7. 52 (m 27

6.11 §gﬁﬁ@f°miﬁﬂa@m 1 H{ gof- (80 7.60(d bH); 8:388, &) 27 27

6.12 | quinoline-3-carboxyi 852 | CDCls: 7.80(t, 1H); 8.14(d, 1H) 33

6.13 | quinoline-4-carboxyl 852 | CDCls: 8.10(q, 2H); 8.25(s, 1H) 33

8.14 | quinoline-5-carboxyl 852 | CDCl,: 8.60(t, 1H); 8.20(t, 1H) 33

6.15 | quinoline-6-carboxyi 852 | CDCl,: 7.50(g, 1HO; 8.39(d, 1H) 33

6.16 | quinoline-7-carboxyl 852 | CDCls: 8.20(d, 1H); 8.20(s, 1H) 33

6.17 | quinoline-8-carboxyl 852 | CDCls: 7.40(g, 1H); 8.18(d, 1H) 33

6.18 l:rf;?yzl"[d]‘m'daz°'e'2' 841 | CDClg: 7.40(q, 1H); 8.60(d, 1H) 33

6.19 | benzold]thiazole-6-carboxyl 858 | CDClI;: 8.20(s, 1H); 8.24(d, 1H) 33

6.20 | isoquinoline-4-carboxyi 852 | CDCls: 7.62(1, 1H); 8.03(t, 1H) 33
6-(1H-pyrazol-1-yl)pyridine-2- ) - )

6.21 carboxyl 868 | CDCls: 7.79(s, 1H); 8.00(d, 1H) 33
H-pyrazolo[1,5-a]pyridine-2- ) .

6.22 carboxyl 843 | CDCly: 7.58(s, 1H); 7.80(d, 1H) 33
1H-pyrrolo[2,3-b]pyridine-2- . .

6.23 carboxyl 841 | CDCly 7.15(g, 1H); 8.00(d, 1H) 33
H-pyrazolo[1,5-a]pyridine-3- ) .

6.24 carboxyl 843 | CDCl,: 7.38(t, 1H); 8.40(d, 1H) 33
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413 1 H9.03 (1 Hpyrrolo[2,3-b]pyridin-3- 813 7.22
(m 1 H,; 7.68 (s, 1 H; 822 (d, 1 H,; 828 (d, 27 |

woredaoa/067589 H) 9. 04 (qui nolin-3-yl)nethyl M2 7.8d1/{820051003829

H; 7.80 (t, 1 H; 7.96 (d, 1H);804(t1H) 27
413 8.40 s,1H;8.90 s,1H 9.05 1,-na hth ridin-4- | neth
| 825 7.6t N22|)~R28 86 (d, 1 H; 8.98 (d, 1H27

o[ d] i rri dazol -4- 814 7.38 (m 2H); 7.70

a° &i H 27 I)meth | -63 WO

cp’lq;ré 5/ 003829 ﬁ#l % R2 Name M5 'H NWR
N i 92 (1 soqui nol -yI)m ethyl 824 7.72
A H, 792 (d, 1 H; 820 (m 2H; 8.52 (d, 27 1 H
i [ <sulfonyl 874 1 .88 (t, 1 H); 8.48

1 ; 8.68 (d, 31 9.09 (1

yl)methyl 813 1..214 (t, 1 H); 7.46 (m
1 H: 7838 (d 27 9 10

Ex. z(nzm%i nol i n- 4- v ) frhy R 7.76 (t, 1 H); 7.85 (1, 1 |Prep.#
# R1R(rl 1I—!); CS‘QG 7(%1/||:/r-
7.01 (qd‘HNnrQ@b@lethyTablﬁ 1:)2"50 Cjiﬁ‘ ?j'”qfé% ;‘Uze\(ﬁﬁd}@ 2R/s 27
ep 1004 R
7.02 d‘dlnohrGGSIYﬁahyl 1 H 27 Zﬂﬁ ms—gﬂ ,_k IIlljaz 1801?&’]-“:’79% 27
77 —795(s, —1H 9aHBAG(s, 178, %0 04l 1H
7.03 | (@ftoyain@yPmeth(s, 1 %ﬁ $ 9@( Béﬁ 4‘ ds g MH)W o7
- gyHofb2 albjbikidi 431 7V ancg%emd(1wummmm Tydejsremny |
7.04 ( gy'r N o]w” " 341’i{C,7611dH)H) 8.02(d, 1 H: 7.75(m 27
11 M/2LQ.CTe L ud. 2t 1h;88-55(d, i), B.p6(d3BY; 8.36(d,
7.05 qé'”é@?é °aT°’H? 8. 5{ 428 |HH); 833091 H); 8.04( 1H) Z) gg( m1H2)|_g01(d 3
ui nol i neM& qdidshx9-P285H):B. B, d
706 | afigup ! "1 TP e 1) 76%(0111,1% 1 fn{ ; 2240 so(dd |
207 | (@5Emety-timidaaeid ne MR cqmwz h7(8532|)&®&(3H) 1 H; 27
) vimefaylm 2H) - 7 _g9( {404 8 \1, 2 o
7.08 HI‘T"H%'IZPHE“'?ZE'&( "boxy N??Z %%19(9 1@@271:7 q iy 7 X 5@(‘& 1 |7
tetr1l? 09 i_“CgUi /é.e'u Cat UUI\_yI 852 Cm3 T~ GO(t
7.09 m%ggg,—%ﬁthy} H B 12’ 1/ CCDM: Gl pied iHhe- 4- car boxyl 852 27
iMidin’2- 00t d, + H FHcl 8 Fo 248; 8.40a, B); 7.47(q, 2
710 Vﬁb {did z-yﬁ-carboxyl Mé5 ﬁ@@ds (72{&2 4!é€d |_2 7(d, 24) 27
4H) 33~ 10, IZ Ui no m/gn % ox1¥_| 8158% ?i_DI)CIB 8 05(d o7
7.11 | (goazol 5ymetd, 1 H 3391 A & ); 6181,
712 E(Rymand-- 1- yT) pyri M/me-CBﬁﬁgm@m) 8/951<) @8); 7.85(HH)3H); 7.47(d, | 5,
) prl'EHa((ltmetHyll-b 33 3{d3 byl 10aé4 5 7H98@ﬂi(, 114)4.@06(d
(I pyyidie:3¢l)-0H-byBzaBpy M/2i |{ePCl: 9.93(s, 1D Ss
13 | ypmstglg. 1 Febenss Agsa,wi%;l?ﬁees&mzﬁ ﬁﬁ%%bgﬁé@nﬁé e &
SREE3utohyI48 M2y | COCIR9.8(s 1
714 | fbagnGes Suiofy 10 0. | 06 Gk ShaIch 1My acs 3 i 7-bope. |
7.15 315&?;9@3' 1H1R¥raf‘?'914$ou|8mol |cr:tm|3125a(sbeuyl 852 CDCl 3: 31
716 | dio %ﬁ%@fﬂzbl g;‘(‘;l‘" €896 %I%é;ﬂ-?); 2BAE, 1nRAba(aB11B6(d, | 31
I ) )
7.17 | 1,8-naphthyridine-2-carboxyl 2/12/,3 CDClg: 9.15(m, 1H); 8.27(m, 3H); 7.53(m; 1H) 33
718 | quinoxaline-6-carboxyl 855 (133)013: 8.88(d, 2H); 8.36(s, 1H); 8.14(d, 1H); 8.06(d, | 44
7.19 | quinoline-5-carboxyl 1\1/'2/2 Sg&%%ﬁ%lgg&g?ﬁf d, 1H); 8.14(d, 1H); 33
7.20 | quinoline-8-carboxyl 2/12/223 ?3)?;*5%255(1“1_:;)’ 8.16(d, 1H); 7.85(d, 1H); 7.78(d, 33
7.21 | quinoline-7-carboxyl 2/'2/223 ?I:g)g([é, ?g;;(gj;&l)jif':%m’ZH); 7.90(s, 1H); 33
7.22 | quinoline-2-carboxyl 2{'2/2 1C|_[|))C|737%(2dz(§?’1$) 8.44(s, 1H); 8.13(d, TH); 8.02(d) 33
7.23 | isoquinoline-4-carboxyl zﬂég (133)?‘737%‘(2;1(,8’_”1_1?) 8.58(s, 1H); 8.20(d, 1H); 8.00(d, 33
7.24 | isoquinoline-8-carboxyl M/2 | CDCls: 9.64(s, 1H); 8.57(dd, 1H); 7.86(d, TH); 33

428 | 7.66(m, 3H)
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2-(trifluoronmethyl)-1,6- 10.19 na hth ridine-3-carbox
| 921 CDCI3: 8.10(t, 1 H); 8.98(d, 1 H 33 33 10.20

WO 2@g61389 | ne- 4- car boxyl 852 CDCI 3: 7.80(t, 1 PCT/IB2005/003829
8.05(d, 1 H) 10.21 ui noxaline-2-carboxyl 853 CDCl 3:

Ex. | ./-00(L, T H; 8.05 _1H§l 310 22
s | 2f8MEd] thi azol e- 7 M5 BsOMEss Coois: 7 52(t, 1 H ; rep- #

7.25 1%%§&yrs?%8g%c&?b%iyl &I );/% Wd;% ?'}(gh)ﬂ@é% z%ir%'ﬁrﬁéw 4 I-§42 33

1BiHpyrroiid azddyddiae-2] py M2di| $ECh: 8.48(d, 1EHA-® (M. AHS (M. 3
726 | carbagy d. ifmm 33 ]E, (220 $I91BRPHN 025 ( s

TBRYIT di 9.QR( (g, 15077 1 (. 3H);
707 C:girk%twﬁ'f[@éfdﬂyﬂ @a%]mr/v?d.gg%?wm;@d%r@ 87 1M f; 33

208 15*#'2 ﬁﬂlfﬂl'ﬁédaéé'%érbﬁf@i/r ZOCRCY B8(rB2AP(81(m12H) ; 8. 40(s, 33

o TS e S R

fl'\

:;ﬁ%fﬁraww@@? :'x;m N N I TR e

box

o a—(mgwazcwlgﬁ ;i_y[)rlam@-Bp) r1 O1TEhCY: 8 89, THYE.58(s, HEF8.16(d, 1H); 890(d, | 55

g?cbcxml) 7B 1Henpl ate) 10. 29

THE8AdloB@ b pyadihe-2C all M | ICOCs: B.58(01 DB, 18); G@3(ndl ,1HE 33
732 | dbboxyd. 21 (d, 1 H) 3322 t|emicatid) 10. 30

1, 8- napht hyri di ne- 2-carboxyl 871 CDCI3: 7.51 (q, 1 H);
8.03 (d, 1 H 33 (2-F tenplate) 10.31 1
H benzo[ d] i m dagdPg-2—R859 CDCl 3: 7.30(q, 2H); 7.60(t,
2H) 33 car bo¥yl .32 1 Hindazol e-5-carboxyl 841
CDCl 3: 24 '760(d 1 H 33 10.33
ui noxal i NA bg% ¥b 83 CDCI 3: E%( 4H): 8.18(d,
1 H33 | o[23c]p;7fF‘ e-2- 841 CDCI 3:
7.40(d, 1 1, ,8. 2,l(q, car boxyl

/ “AH pyrl do[ 1, 2-a] pyri mi di ne- 7-

; *98(d, 1H) 33 carboxyl 10.36

1- benzyl - |hﬁ|ro 2- 908 CDClI 3: 7.38(t, 2H);
7.50(aq, 2H) 3 oxo ridine-3-carbox | 10 37 iso

Ex. l:flq%,gé]e 8-carbox | |82 |Gav 7. 60 m 4H) ; 8. 50(g Prep. #

10.38 1 8-ha htthridine-3-carbox-| 853 -CDHCL3-

8.01 qua@(lq?{d]nmq?zol-ﬁ 80(d aib H§ 0('1‘02"}997 62 m”?H) szérs 1H); 9.06 (d, o7

vl -1 napht h v i )

8.02 @_en;qq kﬁlazprz_-.yl)r@éj’ﬁ' 31, | 7‘33 (E’)(H), Z"o’b"(t 1H); 7é*4J(H‘11’H)48 (W(d 1H) | 27

Ul\yl

2-(tr|fluororrethyl) 1,8- 921 CDCI3: 7.40(m 2H);
8.35(d, 1 H) 33 hﬁpri di ne- 3-carbox | 10.41

2- et hyl - g Htl%y di ne- 867 CDCI3: 8.40(s, 1 H);
8.70(d, 1 3-carboxyl 10.42 1

prrrwl\%*b Wi dxkne 2- 841 CDCI3: 7.80(q, 2H);
8.51(t,0 ardoXyT 10. 43

i m dazo{fu' 1 et e >- 842 cp®Y 00(q, 2H):
8.61 (t .

(¢ an
g

0
O
Prep.
EX | 2R Name MS | 'HNMR prep
o M2 | 7.56 (d, TH); 7.60 (i, 1H); 7.76 (t, 1H); 8.02 (d, 1H);
9.01. (quinolin-4-yl)methyl 413 | 8.28 (d. 1H): 8.78 (d, 1H) 27
. , 1TH); 7.62 (d, 1H); 7.72 (1, 1H); 7.96 (d,
9.02 | (quinolin-5-yl)methyi 2"1/ g Z:)z (m, 1H) ( ) ( ) ( 27
9.03 §/1I)I;In-2tyhrglolo[2,3-b]pyridin-3- 813 :I-2|)2 (m, 1H); 7.68 (s, 1H); 8.22 (d, 1H); 8.28 (d, o7
_ M2 | 7.64 (1, 1TH); 7.80 (t, 1H); 7.96 (d, 1H); 8.04 (t, 1H); o7
9.04 | (quinolin-3-yl)methyl 413 | 8.40 (s, 1H); 8.90 (s, 1H)
9.05 | (1,8-naphthyridin-4-y)methyl | 825 | 7.61 (m, 2H); 8.86 (d, 1H); 8.98 (d, 1H) 27
(1H-benzo[d]imidazol-4- . t 1H): 8.31 (s, TH o7
9.06 yhmethyl 814 | 7.38 (m, 2H); 7.70 (t, 1H); ( )
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woR@g06589 o 1, 5-a] pyri dine-3- M2 CDCl 3: 7. 28(pCT/1B2b)5/003829

10. 44 thiazol o[ 4, 5-b] pyridine-7- 859 CDCI3: 7.58(q, 1
H);8.80(qg, 1 H 33 carboxyl 10.45

8.40(d, 1 H) 33 car boxyl 421 10.46 iso

Ex. vLngline-5-sulfon I 7.86(t, 1 H; 8.20(d, 1 Prep.
# %1“ 86, a7 ui nol i nelMosyl TolA ' s8s. cha s, 7. 62(t. 1 H |#
, 1 10 ,7272di, il 7 92 6 hekt 8190 (p-2HNBB2 (d,
8.07 g%hg 5§é?‘§ h§| @4 (&) 1 H) 33 oxo 27
9.08 lsgéldh%rr% LAY 41687110 A8 (1, 1H); 8.48 (m, 2H) 8.64 (d TH); 868( 31
6- napht hyr i di ne-2- arbax) M2 cpbc
900 B (i7Bbdbrol- %netr&L 136( ) e1s 4 H)7’24:4%‘H477é6§“ @h'-'( Kfséid’ ﬂd*fféﬁé‘b 27
9.10 '[klgkﬁﬁldollnl-yﬂhneml Cgr b&BGyr Blz{g E ';[)) ‘f'S’S’tt‘ﬁH)‘STG“(H“I’H)AB @)(d H): | o7
Y aZor O o arpyt e ne=3= €DBCH3—6 nO\q ZI—I'),
8.00(s, 1 H 33 carboxyl 10. 52 1 H benzo[ d im
| dazol e-4- 841 CDCI 3: 7.80(q, 2H); 8.20(s, 1 H 33 .
car boxyl 10.53 pytrazol o[ 1, 5-a] pyri m di ne-2- 842 CDCl 3:
6.81 (q, 2H); 8,4%d, 1 H) 33 carboxyl 10.54
H-i m dazo[ 1, 2Zoa] ri ine-2- M2 CDClI3: 7.19(t, 1 H);
7. 58(d’o\$[\';')\<§ﬁ boxyl 421 10.55 1
H pyrrol - ‘p/ldlh -2- 841 CDCl 3: 7, 02(Q, 2H);
7.96(d, N3l RarBox)i - 65 WO 2006/ 365B240
PCT/ | B2009/ 003829 """'2-7 - HNOO W NO HO Table 11
0 "/o O Q- ) Na M5 'HNW Prep. # 11.01
(qui nol i h-57y1 ) fret Ry 8.89-8.87 (m 2H); 7.98 (d,
1H; 7.7% H;, 27 7.64-7.62 (m 2H) 11.02
ui noxal i n- 8- neth | 839887(d 2H); 8.09-8.07 (m
796 (d, 1T H 27 o fnolin-3-yI)ym et hyl Prep.
Ex#g%ﬂéw% 1H; 8.4 M,Sl ,'\('1 o(d, 1 H: 7.9(d, 1 #rep
10.01H) {isoXazék3-y)neethyl 1H, 7. b7 8.3(3,0144)(6137(9, maJ i n-2-yl)m 27
10.026 [AYiH, :_iisiﬂuaﬁ:l-ZWm?tmylH 778. (1.6 HH) ; 7.9(d, 1 H); , 27
m 2 2l—9.4($,11|-058.611d, 1H); 8.3(d, 1H); 8.21(d, 1H);
oo ol s T b |
) $479(2,71H); t 7.75(m
10-% (%?ﬁ{wi&bﬁw 840 7 %% 784 1H7 45(d 1 1) - 7 27
10.05] (ﬂlvmolm Symethyl 1) 2783%e 99$(ﬂ11Hh&gdeHi809€d'nilﬂ)h3,06(h,2H) 33
10.063 g@.(aane §Eﬁrb6x3!fl 07 6- et hox ggg W)f“sfs Mk RHCely o116 TH: | 55
007, | TR hO e B 18 08 JH 5Tk 2 Ao T 87 Tr) | 39
10.08; | guinpliner2-carboxyl o7 17 1‘852 QD%”?' 581, 1H); Z.36td, JHf Lo~ TV 33
10.09, | 15 fine-3-carboxyl' ! ] \7280(t21H); &11(d, JH"I)_,UE - 33
10.10C ollng4- C 7‘388{6,'11-1) #ggct AHY - /( L H 33
10117 glitBlinets- ‘(’)DCP 1776\(’( 1H); 8.10(q, 4H) 33
10.12\ aﬁiﬁig,l:\f Zéﬁ'dérbbﬁ' ) 'l"f 353 5350 P‘U&KcﬂﬂH)LB e, #Hy12(d, 1 33
6-(1 H1-f)pyidine 4 .
10.13 3-carboxyl — S82% CbCIs. 7.70(s, 1H); 8.00(t, 1H) 33
10.14 gfg’;i;f’b“ S-alpyridine-2- | g14 | cpcl,: 7.98(d, 1H); 7.50(q, 1H) 33
10.15 | quinoline-7-carboxyl 852 | CDCls: 7.48(q, 1H); 7.82(d, 1H) 33
10.16 | 1,8-naphthyridine-2-carboxyl | 853 | CDCls: 7.58(q, 1H); 7.80(d, 1H) 33
10.17 | isoquinoline-1-carboxyl 852 | CDCls: 7.62(1, 1H); 7.80(1, 1H) 33
1H-benzo[d]imidazole-2- . )
10.18 carboxyl 843 | CDCls: 7.25(t, 2H); 8.36(d, 1H) 33
2-(trifluoromethyl)-1,6- .
10.19 naphthyridine-3-carboxyl 921 | CDClg: 8.10(t, 1H); 8.98(d, 1H) 33
10.20 | isoquinoline-4-carboxyl 852 | CDCls: 7.80(1, 1H); 8.05(d, 1H) 33
10.21 | quinoxaline-2-carboxyl 853 | CDCly: 7.80(t, 1H); 8.05(t, 1H) 33
10.22 | benzo[d]thiazole-7-carboxyl | 858 | CDCly: 7.52(t, 1H); 7.70(t, 1H) 33
10.23 benzo[d]oxazole-?-cgrt_)oxyl 842 | CDCls: 7.60(d, 1H); 8.40(d, 1H) 33
10.24 g:%‘g‘(‘;f‘z°[4’5'°]py”d'”9'2' M2 | CDCls: 7.60(d, 1H); 8.42(d, 1H) 33
3H-imidazo[4,5-b]pyridine-2- | M/2 . .
10.25 carboxy| 499 CDCl3: 6.89(t, 1H); 7.10(t, 1H) 33
10.26 | 9H-purine-8-carboxyl M/2 | CDCls: 8.79(s, 1H); 8.40(s, 1H) 33
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11.11 (quinolin-4-yl)methyl m1 8.23(d, 1 H); 8.3(d, 1
H; 8.0(d, 1 H; 7.8(t, 1 H; 27 835 7.65(t, 1 H;

wQ@ 286067589 H 11. 12 (qui nolin-8-yl)nethyl 837 9.P¢TB2805/003829
H); 8.41(d, 1 H; 8.0(d, 1 H; 7.87(d, 1 H,; 27

IH TITI.13 (iSO nolj,n= A-yl ) met hyl 837 9.29(s, 1 Prep.
Ex. # e g]ag’@d 1 H; S.E,%n 2%?1‘,""%7.9(d. 1 H: 27 7.7(¢ #

H 11.14 (1 (pyridin-41yl})-1 H pyrazol -4- 853 8 63(s,

10,27 } 1Hben&uldi#r(dzod-2+) | 17g:34( 19 D_O?H} 3({3 ﬁi)“? eokt,BH) 27 33

1
|| rerbbxyl (26 t@ahplaie) (1- (Dvrl di H pyr n7n|
C

ysazolp[1H-alpygdiag-fy  [Dddy; %D’éﬂ ds sal(t W 71059 k) 1 |-|) 27 33

10.28 qxw/¢21F fnﬁlaile) 853 7 6(m

10.29 W?ﬁ*" B ArcaBYHP Sy r | ] ghione {‘DCIMQO(B ﬂﬁ(&?ﬂd) JH7.20(m 1 33

10.30c[}§g epﬁﬁ}(rl@egaqagbgg” La\\ﬂ’z ﬁ@)ﬁﬁnaﬁﬁkﬁ?@@? ﬁlﬁ ill—l)“ |83
. ﬁzor@fﬂl‘gdaZ&egz Sh, 5 33—427 896 1 H 11, 106
10'31C‘{:hr° car boxyl | $492 'ﬁ%{ﬁ?q(ﬂi)%)ﬁfi%(?’h')ll—b 33
10.32 I ¥En® zdﬂs”SlHarbé@J 6- AgHid. | GBEl, #42(d, BHh] 7,600, 88(s, T H 33
10.33 rﬁ“ﬁ&d‘%rﬁ;@i&% A fr_zidU g5%0| ;’CD'OE 790(m?|&@|1) §hsd, ®) O 66 WO 33
| ] i
10.34 bé’f AN e% &@Eﬁ%‘d 1F§r£%q‘1quﬁgl7 7. 7(t %
12‘*nethﬁ430xd-,4Hl H; 6/8(d,| 1 H; |—§ 3H) 27 12.02
10.35 (| ynadoft, 2rahoyriyidinedi- n- 3| §84) mCéQCHyV 5@(1,81 72?8&1 ) H) ; 33
n.@desyl 1 H): 7.03(m 1 H): 4 01(s, 27 3H); 8 1({s 1
10.36 r%xbénzyyﬂ@dﬂwdqq)z 6. 8( gos 1 ¢1ﬂCI3 33&8@8) 7%5(q 2!-2) 03 33
10.37 | JepeuinglineB-caboyht hy| 15_357 @B_{.‘;IQ‘YBQ mH4|‘l Q@r&H) 427 33
1038 1|1, §ynanblyidine-3:carboxy ;| B33, !C[K?Wé%‘??*'bs BT & oorps 38
1039 ¥ etho@'y _ﬁ??”@ht@’ﬁkd%e 2197 ILDARTA0SBY; A2(F.185t , 1H ' 33
Tz v lII —6=ca UU)\ —852 M1 I‘I') o. 45 (d,
oo Y TeCHARLIE, "o 2N ok asoim oy osgmigg, 1 1 |
328 ,quHamh,ggJLan e nyr,Larn xyl M2
10419 Gy’ 1 ﬁ),wsm A%7 1 ‘EBC'sé ‘(”S 8Z?L(’%‘ilﬂp‘?sysz 33 83

21F3-fyTolols, Foipyri@ind 2-
104258 e (e 1 Fy - 8| BE be]‘% 9%0@% e

1043 e o I e 15| P | G d R es e R OO S50 |
1044 Lgffﬂﬁﬁnm?'fﬁ'}ﬁ; L@%sﬂu'@@él& 1‘7%8@ ﬂ-@deM:?(HHﬁSZ'S 86 |
10_45dqgﬁfwr?(§<§%1( ﬁqj@ﬂfﬂf“& Tﬁ’gﬁa 1@0(1:; 7qaa¢t mall) ien(c51 BT Ibf)xyl_’ |8
10.46 4] jisoquinoliner - T [ BES C‘DCIS 785ct 1-I') R0 C A L) 31
10.475_'qpin\>ﬁr?g-8“-'sﬁlf;9hy "oi'}rg" %33: CPCls: ',?‘62(1; ’“‘[2)58 B U RNl 31
10.48 I)g) s;?}é‘?;zgrgaéfgg’)'(jl pie CDClg: 7.80(d, TH); 8.40(s, TH) 33
10.49 | 1,6-naphthyridine-2-carboxyl | oo ggﬁ';;’gﬁg(s' 1H); 8.76(d, 1H); 8.36(m, 1H); 33
1050 gg'rg’c‘;i(‘;'/f‘zqd"5'b]py”di”e’7' 842 | CDCls: 6.96(d, 1H); 7.45(d, 1H) 33
10.51 gz:ﬁﬁiﬁ“'5'a]py”m‘d‘”e'3' 842 | CDCls: 6.80(q, 2H); 8.00(s, 1H) 33
1052 l:rf:;yzl°[d]imidaz°'e'4' 841 | CDCly: 7.80(q, 2H); 8.20(s, TH) 33
10.53 gz:ﬁﬁiﬁﬁ 5-ajpyrimidine-2- | g45 | cpCly: 6.81(q, 2H); 8.45(d, 1H) 33
1054 g‘:rrg‘;‘i??“ 2-alpyridine2- | M2 1 opy: 7,194, 1H); 7.58(d, 1H) 33
10.55 l‘a"rg’g’;;‘l"°[2’3'b]py”di”e'2' 841 | CDCly: 7.02(q, 2H); 7.96(d, 1H) 33
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d, 1H 7.72 d,1H;7.61 dd,1H2-R2 OH' ONO/1-10 N
Table 13 O'"100 O Ex. # 2-R2 Nane M5 ' H NVR Pr ep.
wQa 2000067589 H pyrrol o] 2, 3-b] pyri di n-3- 827 8. 2( deiCT/BB4p05/003829
7.6(s, 1 H; 7.2(m 1 H 27 yl)nethyl
3-(am nonet hyl) -1 44 3. 02 pyrrol o[ 3, 2-c] pyri di n-6(5H) -
842 7.9(s, 1 W /7.8(s, 1L H; 7.7(s, 1 H 27 one
13.03 (1 H1p o[ 2,3-c] pyridin-3- 827 8.9(s, 1 H);
'8N¢d, 2H) 27 | meth | 13.04
h‘yl)qunqolln 8-ol 853 8.25(d, 1 H); 7.47(d,
,O1nd) ; N7-36(d, 1 H); 27 THpléd41H 13 05
wy| y:phenyl ) net hyl 863 8. 71(d, 1
. 7.9 H: 7.61(d, 2H); 27 7.4nmlH 13.06
i sox | Ret 777 8.3(s, 1 H; 6.39(s, 1 H 27
et hy H27 13.07 1H1,2,3-triazolg-4 13.08
(2 phenyl im7.8(d, 2H); 7.41(m 2H); 7.39(t, 1 H);
7.1(s, 1 H 27 1 neth 1 13.09 1, 6-naphthyridinl3.10
ui goj i ne 7.93-8.00( 68(m 1 H; 873(m 1 Prep.
Ex.# [2:R"Blageszs 1 -3 c%%? %?‘@R 7. Si(tHi 1713;;3]‘0l 1H) #
; 8.Pb 83838. 81%9"[)&7@( HH:T o7
1101 qu‘1”+5‘8ﬁ".'%>é@“e’§r bs. o bEY PP47824m) 1 Hy: 8 0(d_ 2L)-
11.02 7(010(0dalin§yl)meth¥63 7 &3,91}-!88'1(@! 24); RBOBSBIO7 4B 2D: d,\%l ) | 27
1.08 | (G iy 7 88(m ey HEZCATOBEMS WWOdéH SR
-67 006/ 067589 P L 08/.00382C — ’)1Fr6276(m
11.04T\|qumoh(f52yljrheWR Prep aqv2 7 88 8_L§ 27
tH-Roxa++fe S53—+89—m2H——81 J.L m—H
11.059 (‘é;ggﬂg;?b?”%ﬂ%'am?s 4 482ﬁen§@[ctd]lltlhf3 atfolt: 77 bdidN 1858 27
T 7830 AHY- 72 StHY; AR(B3H);
“-Omgi%fhdwgam&&%&hﬁ, 354) mergbgé!mg Jijl\/! 57 0§7 d 1 H); 27
11,07 ) in-@yl)ha’étl’fyl %mg) :sjzi%,'qiﬁ)(vr.vé(d,l-l)H)%ez(ccaH 6048, 3H) 27
41 J.d J.b FFpyrazo - AN - 25, ) ;
11007 Geparap vl | arey) - YT 008 MR |
11.09 [ (3-MrethoBP{ritiinad-/imethyPDE17A 1 8id)d, 18); 4.7(cs 1H) 6.8(m, 1H)1 3.92(3, 3H) 27
9 afbo Kyl § 98 3 hH), Ad7( My, 276 3H) | 27
R P e et 7t
11.11 | (quinolin-4-yl)methyl ?35 765Et 1H): 7.6(d, 1H) 27
H); 7.87(d, 1H
11.12 | (quinolin-8-yl)methyl 87 | oo 1 1H); 8.0(d, TH); 7.87(d, 1H): | 57
: ; 8.2(m, 2H); 7.9(d, 1H);
11.13 | (isoquinalin-5-ymethyl 837 3132{531’*1;*)’ 8.59(d, 1H); 8.2(m, 2H); 7.9(d, TH); | o7
(1-(pyridin-2-yl)-1H-pyrazol-4- 8.63(s, 1H), 8.42(d, 1H); 7.94(m, 2H); 7.3(m, TH); | ,,
11.14 yl)methyl 853 | 6.6(d, 1H)
(1-(pyridin-3-yl)-1H-pyrazol-4- 853 9.0(s, 1H); 8.5(m, 2H); 8.3(d, 1H); 7.9(s, 1H); o7
11151 Vhmethy! 7.6(m, 1H)
H-pyrazolo[1,5-a]pyridine-2- M/2 ) ] )
11.16 Cafgoxyl 4oy | 7:88(m,2H); 7.20(m,1:), Z.ig(;n,;:), 2.2;((3’“:;) 33
: ; 8.00(d, 2H); 8.52 (s, 1H);
11.17 | quinoline-3-carboxyl 2/'2/‘3 Zgg(gm)) 7.81(m, 1H); ( ) 33
04-8.10 2H 8.44(d,
11.18 | quinoline-6-carboxyl 2/12{.3 ZI—5I)6 (g] 813?5?1H€)34(m /1H); 8. (m, 2H); 8.44(d, | 53

Table 12
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woRgePeBE{m 2H) 27 Inmeth | NR 2 0 ON 0 HOM/IE005003829

O'0 OOEx. # 2-R2 Nane M5 "H NWR Prep. 14.01 (1
H pyrrol o] 2, 3-b] pyridin-3- 857 8.22(s, 1 H); 8.19(d, 1

15 Ex. # 2-R2 Nane M5 'H NMR Prep. 15.01

ut,noxal i n- 8-yl )y net hy[ 857, (s, 1 H; 8.86(s, 1 Prep.
EX-#H% damey 1 H): 7. 9(d M% *?N%‘ 7.82m 1H 15. 02 #
12.01 (| @6+mBtbdxypyridinyd-yhmethyy |  M1Z 3776,(‘rﬂ1) 711@?61,22‘9? %95)3444%13(H) 27
5. 0(d. 1 He. 7. 1| K | B2(d, 2196736 Py s o7
12024 @&F‘H“"R‘wﬁ&"'&@%%'mu ér']l)gl | 8HR- yvI ) net h1yl m1 8 83(s 81
12.03H)(7 n%ﬂx%%;{io?ndﬂal;}))met%ylo( g171 ﬂz;(s z'lbg?ﬁnﬁn%ﬁ(fg?n g&@ S
12.04 fsngrobiyimethd s 1 1 | 777 gBdG. 1H>u€3( Y14y 27
g ) 2H);
12.053- q@iﬁ&hne—g{?aarb&?yl 15 05 ( BMgg—et 8 a(b W)BFTOE? %OQ(m 5| e
/- f’ J_”/ l.U y - v . )1 HB@B
12063 ndlfe- 61;5rb6fy|2 met hox| 832l i, 78%1&1@;_‘ YEs ﬁ( 580 (M. | 55
1| p— S\d, +—H s I Md r1914 H %,61 9 /85 a g|-32
12.071] |1<;ﬂ naplzthyrldmh@rparbomét h 42%78 (8, ,7521(m|—|1€|.+|]_)|’) 7H4 (31( méi) 33
A5(d,—2H) 38(T, 1 8.95%d, ua B8 pheny7:83 (m, 1H); 7.70
12-08Hqumlaaf@|atb9w'866 7.83 65,2 2ih; 115, ﬂsza((mmzH) 7.36(t, 1 33
0 7. H 27 Tne [ 93 (f91H)s 8x&bs, 2H5;-8.01 (rretllh),"V-82
12-09‘9%’q§”‘é'§ §°arE° ¥ 6 70 ééb 1 tH1D77.7461,18) 1 B %
H- tr || 8881bs7 1/8H); 8.80 fosH 33
1210 Hefie ‘?5°§6’%é%w " Eo00n) Btk 798 (G bl @E2. W6 e
1211 TAREBIndE-odbony O O 0 Ex ash 18 AL RS, (HONNRTPL S0 “
N H) A 1H) 8.05
3. 16. 02 hesot|i )Z; e 33
1212 &%Eltne 7]‘3al:&))..(.3'8l'I 33 16 ?f?:mr, dqul f r UULU'DL,II%U
cDCl 3: 8. 28(s, 1 H; 7.89(d, 2H 33 16. 04
(pyridin-3-yl)net h/gWCDCIS: 8.34(s, 1 H; 7.98(d,
1 H27 16.0 anobenzo | 838 CDCI3: 8.57(s, 1 H;
8.68(d, 1 18 | ogi cal Properties 5 As noted
abovey i ncluding ketolides, are generally
known (g hessess antibac g@li aly activity in
many i AIS -hqugh not [imti ng 8 te’he pr esent
i nvent'” bél i &ved that the macrolide binds to
a subyni 160 rial ribosome, resulting in
pr ot eiln sis inhi®dtion. Thus, at least in
gener al Oferfis, Ot he activity of and nmechani sm of action
of erythronycin, cl arithrorryci n, and other nmacrolides
are—knewn—alt-hetgh—thepresent—nvention s ot —bound Prep.
Ex. #0f 2- R?Manueed by any t hepH§. | HONMR sone enbodi nent s, #
s f'd% nventionm exint Dit_a broad spectrum of
13,0t 9%&%@% ?a act ?w t iy827an 8IS e’ -Bip 1Bkt 18! ﬁ'&al nst a 27
VS I Rfnbmihy) ARECTT OUS[ strarns of interest. For
13.0% E)mb@,z dpSkiie-6eH3t antaed | 7i8(sc tig), 7.8@r 1H Tk 18%r i al 27
dj érigt i on test, conpoupds ¢of the invention have been
ouHsbyﬂrm)o[e,BJrc]plyiidin-a-sef ) [} Cii Vs ainst a 7
13'0:{/\: yj)meﬂmhqe of pat hoge 1%32c7l \é%kigﬂugﬁuéq@:(??nsfiﬂ1dﬁ n%%(d T
13,08} 5@y RiARIb 8EOf 8315 %‘ﬁé’!‘lﬁﬁ( &47(d, 1H); 7.38(t 1H); 27
2H); 7.61(d, 2H
13.05 | (4-(pyridin-2-yl)phenyhmethyl | 863 322;?#;0 8.03(d, 2H); 7.9(m, 2H); 7.61(d, 2H); | 57
13.06 | (isoxazol-5-yl)methyl 777 | 8.3(s, 1H); 6.39(s, 1H) 27
13.07 | (1H-1,2,3-triazol-4-yl)methyl 777 | 7.8(s, 1H) 27
(2-phenyl-1H-imidazol-4- m-1 ) .7 1H): 7.1(s, 1H o7
13.08 y)methyl 850 7.8(d, 2H); 7.41(m,2H),7€iSI9jt,'87)3 (:H)_ )
13.09 | 1,6-naphthyridine-2-carboxyl | 853 g:ggg:goH(T,zH), 8.68(m, 1H); 8.73(m, 1H); 33
: : 8.07-8.10(m, 2H); 8.52(s,
13.10 | quinoline-3-carboxyl 852 ZZ)(?(;,.S:%()S,,Z.E{.?(’[JH),BO?8 (m, 2H) (s 33
: - 8. : 7.79(d, 1H);
13.11 | quinoline-8-carboxyl 851 3:2E2,11H|_)|38'39(d’1H)’8°(d’ 2H) (@ 1H) 33
13.12 | quinoline-6-carboxyl M/2_| 7.60(m,1H); 7.88(m, 1H), 8.08(m,1H); 8.14(m,1H); | 33

67-




w@®s)6758% and Haenophil us influenzae (H

aureus), Streptococc
Mor axel | a catarrhali

i ncl udi ng resistant

us pneunoni ae (S. pneuno.),
s, Streptococcus pyogenes (S.

Conpounds of the

i nf . PCT/IB2005/003829

Ex. #

I nvenii on can there
&/ 8M®pr eventing a

strains.
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Prep.
#
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Ua7_huavenim, 18i 8RgemAHN ani nal s.

13.13

Beiodxalinesd-casttaxgi ns t I
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setbotyl ot i cs due to mddlf
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13.16
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aff | v Ao
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peert described—For BXdllpI c,

al is)
nent of an eff lux systemin
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Prep.
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7o 2. AL PP g0 18Pt ance

27
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2006/ 067589 PCT/ 1 B20
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Tcnvent the resistance
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o0 Performance Standards
ity Testing; 14th 5

nt (MLOO-S14), published by The
or Cinical Laboratory Standards

Ex. #

(NCCES) gui detimes;
KR NaE  Conpounds a

TNe M C 1S used to conpare
inHN'\’éﬁly di ssolved in DMSO as

Prep.

15.01

B R o

P%{;s .8.9Pah lid); 8.86(k,1 181);8. (et 1@); o1& i1He d

27

15.02

! bf Tab
Yoiah g g

7.82m 16l Strain Designation
EDZQSt

27

15.03

st ance
gaM%ﬁBtﬁ LB/

Mtz d Hearti(cs s B3ty ¥pBEb dbh Z.73(, 1H);
r7efi§-‘(to c628d, AHbunDni ae 1016

ot g el Bés

849K e

Pﬁ)eé ﬁﬁﬁl 15 814895 Hes7Rd(d, 1H);
71714 5

27

15.04
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Strep
ent nrnrruq nhelnn
i (Bmethen

15.056

1016 (ol

Se- nféﬂfbbdmndlr\gzymﬁﬁwm) ;"15%

amnhi | us
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27
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15.06
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{3 methoxpyridin-3y Mty £
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27

15.07

JApyrigin-2-yptienymetiyl
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27

15.08

i Sgbﬂfit%""g&i'?o 5
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uo SU. U0 U

ORBat, 28); 7f2(06212m7@é(t 26106 (@ 1R
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15.09

o 6|% Dinetiyl <0- 00
q14=

15.10

riazof-4- | VD
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578 3 ABHD 1RP4. 00 -
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20 0B 025 >4 00
1.11 <0.06 <0.06 0.5
2 0.25

1710 <0.06 <U.06 0.IZ >64.00 -
4 <0,.06 1.12 <0.06 <0.06 <0.06
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10

15

20

25

30

1.13 <0.06 0.12 1 64 0.25 1.14 <0.06 1 0.5 >64. 00

0.25 1.15 <0.06 <0.06 0.25 >64.00 0.25 1.16 <0.06
WE000006B825 4.25 0.5 1.17 <0.06 <0.06 0.25 >GECDBA05D3829

1.18 <0.06 1 2 >64.00 0.25 1.19 <0.06 0.12 4 >64.00

0.5 1.20 <0.06 <0.06 0.12 1 0.25 1.21 <0.06 <0.06

0.5 32 2 1.22 <0..06-2—FR>64.00 16 1.23 <0.06 <0.06

0.25 16 0.5 1. .06 <0.06 0.25 4 1 1.25 <0.06

<0.06 0.25 4 0 .26 <0.06 <0.06 <0.06 1 0.38 1.27

<0. 06,<0, 06] 0’5 2 0.5 1.28 <0.06 <0.06 4 8 0.5 1.29

<0. 06 > 0.5 \}.-30 <0.06 <0.06 <0,06 4 1 1.31

<0. 06 Q0. HEN 2 32 <0.06 <0.0828®160 12 0.5

1.33 «@)06 <O.

0.25 0.25 1.34 <0.06 <0.06

0.12 32 0 38.X0. <0.06 0.12 4 1 1.36 <0.06
<OO6|01 8 0.5 1! <0.06 <0.06 0.25 4 1 1.38
<0.06 < 4 1 -70 WD 2006/ 067589 -

PCT/ | B2005/ 03829 1.39 <0.06 <0.06 0.25 16 1 1.40
<O 06 <0.06_0.25 32 5 1.41 <0.06_<0_06 <0 06 >64.00
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<Q\sOfbtéll &bove, macrolides, including ketolides, are generally known as a class to possess
antibacterial activity in many instances. Although not limiting to the present invention, it is believed that the
macrolide binds to a subunit of the bacterial ribosome, resulting in protein synthesis inhibition. Thus, at least
in general terms, the activity of and mechanism of action of efythromycin, clarithromycin, and other
macrolides are known, although the present invention is not bound or limited by any theory.

In some embodiments, compounds of the invention exhibit a broad spectrum of antibacterial activity
and/or are effective against a variety of infectious strains of interest. For example, using a standard
microtiter broth serial dilution test, compounds of the invention have been found to exhibit useful levels of
activity against a wide range of pathogenic microorganisms, including strains of Staphylococcus aureus (S.
aureus), Streptococcus pneumoniae (S. pneumo.), Moraxella catarrhalis, Streptococcus pyogenes (S. pyo.),
and Haemophilus influenzae (H. inf.), including resistant strains. Compounds of the invention can therefore
be used, e.g., for ireating and/or preventing a variety of diseases caused by pathogenic bacteria in human
beings and animals.

Bacterial strains that contain the gene with the designation of ermA, ermB, or ermC are resistant to

some macrolides, lincosamides, and streptogramin B antibiotics due to modifications (methylation) of 23S

rRNA molecules by an Erm methylase, thereby generally attenuating binding by members of all three
antibiotic classes. Other strains containing macrolide efflux genes have also been described. For example,
msrA encodes a component of an efflux system in staphylococci that prevents entry of some macrolides and
streptogramins, while mefA/E encodes a transmembrane protein that appears to efflux only macrolides.
Inactivation of macrolide antibiotics can occur and can be mediated by either a phosphorylation of the 2-
hydroxyl (mph) or by cleavage of the macrocyclic lactone (esterase). "AcrAB" or "AcrAB-like" indicates that
an intrinsic multidrug efflux pump exists in the strain.

Activity against bacterial and protozoa pathogens can be demonstrated by a compound's ability to
inhibit growth of defined strains of pathogens. The assay described herein includes a panel of bacterial
strains assembled to include a variety of target pathogenic species, including representatives of macrolide
resistance mechanisms that have been characterized. Bacterial pathogens that comprise the screening
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about >a64w<91gld33r led® - ifbPezsb - |96AU{54>f QD cB-adiinkAd0CYB3A4l bbjeedt drug midazolam.

Furthegggre dbe gmglﬁv_lgsr@%ggﬁgégn £%| carb %g gge%teégnagl bglg4l OOQS Q’r 520 according to the
preserit &v@ﬁmkmh@@uscﬁemlwaldlshmnmaw canjisp gwpukt) opgrealgly appyt 2 or greater, or
about Eﬁ%r %Q -77 WD 2006/ 067589 PCT/ | B2005/ 003829 15.09

>Msw>gfﬁ'ifgi9r@9?[)ﬂ% Cgfgg%ggszé%ig}ge fgn cagg)6 Lfgél Bgaq ?Wcrohde resistant or

multi-dBugl RsBtaifiBoaetbrif Gtr@ifs.0 FaBexahPle0 B ondkl emb@ineniss cgapagnds of the invention
eXhlbIt}éjécgé‘bée %&8@3@%\%3? r%QQtarQ }é)gterQs %cﬁxdmé@ne@@la@orpéaséd RRistance such as

nsomse odi nent s,

ormE.{ BeraRETO GBI OIS oS ZEY 85 T Do 7 PLBTES Mrown Woices. For
instanf¥, @BRhom§Sin-Wisisant (B:3H 6@ 1B rhahiriient) S fopalinaHira YHChr aag be about 8 ug/ml. or less,

4 ug/rﬂyct)rﬁéqgscé L&E\Féﬁ 1g /rglo P@esgﬁbggﬁeﬁ%r%@y tﬂe BD Ltlhg%? n@ %{Ié{'ﬁgomycm -resistant
(e.g., é\‘fl@dhé‘dhém@b@tonaﬂﬁa)mwtfodmds oan begmut Gib gglnlLioh fees - ihbrie embodiments,
comp%LPds | &% precfentﬁn F@o%tar@%?&fﬂé%vé)é%é {SISI lhfngrﬁﬁé:t}% dn@ mi¥e¥elide-resistant

mni stered m az%
S. pneumo. ln at least these aspects, compounds of the present lnven’uon can be at Ieast about 8, 16, 32-

fold, or more, more potent than telithromycin. Thus, the invention includes using the compounds to take

advantage of such favorable properties.

Pharmaceutical Compositions and Use
The present invention includes methods of treatment of the human or non-human animal body, e.g.,

to combat or treat (including prevention) bacterial or protozoal infections, comprising administering to
subjects a useful or effective amount of a compound of the invention, including a physiologically acceptable
salt or solvate thereof, and including compositions. ‘

For systemic administration the daily dose as employed for adult human treatment can range from
about 2 to 100 mg/kg body weight, preferably about 5 to 60 mg/kg body weight, which can be administered
in 1 to 4 daily doses, for example, depending on the route of administration, the condition of the patient, and
other factors known to the skilled artisan. When the composition comprises dosage unité, each unit can
contain about 200 mg to 1 g of active ingredient. In some embodiments, dosage can be in the range of
about 300 to 430 mg QD. The duration of freatment can in some aspects of the invention be dictated by the
rate of response. |

The compounds of the invention can be formulated for administration in any way for use in human
or veterinary medicine and the invention therefore includes within its scope pharmaceutical compositions
comprising a compound of the invention adapted for use in human or veterinary medicine. Such
compositions can be presented for use in conventional manner with or without the aid of one or more
suitable carriers or excipients. The compositions of the invention include those in a form formulated for
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ani vitro. M
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| ti
and clelgﬁﬂbwﬁ%n%ﬁ &uh}g& éna%t% e g 5 tsg&\elt%oé A 87 di ghiéﬁ n%%%ﬁl%ruﬁisﬁtgn) idV&cited as being
selectext bRt gresp. of2®sHbitiiesrsoe trclidian 'S’C@R?B'B@i"!t intdechipgnglude anygubset of the

recﬂecﬁ%rﬁ%er“ th @é(s%rgf hRifpib D&abid @sitiBRt BosBstfents | 4§ corbihatioh oftgneip or variable
non- human ani mal body, e.g., to conbat or
subsejsyigg{§o QOPWE‘Pﬁan prevention) bacterial or protozoal

i njrees ictiesyise oofed | feraily engthiomiysin-gaser gmaatplide Bfbeps ey identified by the
numb&%@ &he&kn@hé Vﬁ anount of a conpound of the
Ion ng a physiologically acceptable 25
salt or solvate thereof ang” Pngd udi ng conpositions.
For system c adninistration,the7daily dose as enpl oyed
for adult human treatnent,
100 ng/ kg body wei ght, pr ferably about 5 to 60 ny/ kg
body wei ght, which can be ered inlto 4
dai | y doses, for exanpl e, ng on the route of
adm ni stration, the conditj t he patient, and
ot her factors known to th& skizlled artisan. Wen the
COUAN2S iothieﬂ\r“secamsarehm snoiba@agie wompaindeeidhe pmértior and @ "compound” in

the clglgtﬁtg\% {i‘r%sgagt?/ r?h aceugyallggcc%ptgblg Ealé%t éc}{\%tels %'a gﬂﬂy &MbrphduB or crystal forms,

about
or ta@@0ers,ovhgBer mo@pemﬁqqu rggtegtn] enntext Stll]'—] @g¥ @éﬁqltattogds PRen to any material or
comp§§tﬂiﬁ cBRBRAY the‘}facﬂ%@ @orﬂt;ﬁ)\d@(é gma dumnpdsitwhabetdiniy atshie of @ meaenic mixture of

response. \Y ion can be
commedﬁﬁ?lE?%S fBBtmeéﬁ:I F}F%Eg?’?ea{f |'mpuré ﬁg(%}h& e for use in
h U'HENermO‘pharmamutlaawgccemthq:ssatt(;)“msem@relm\pgﬁﬁq @jperwise indicated, includes

salis bl o Pltga%lc' d?&Jpg%éh Wintdai fhedehiSn ﬁt@@@rﬂpd&h@f Ymﬁ%hndﬁahat are basic in nature
osSI t1 ons

are ceq@pngm fopping 8 a\ﬁee\@nety) f %E%w%thﬁla%nﬁor%emc\)aétp é)annIC acids. The acids that can
be us@&di Répacs ph‘a‘uﬁicem&mly%cdptabresacd&lddlb@ palteef emhel@asmpmg@eds are those that
form B?n tﬁgp Y&d'% &oﬂ@ sallf2iE Eor%otundsoéan%anhQHt sJIfH%s %h@sﬁhﬁte@ Nfrates, acetates,

e carrirers or excl pl ent
tosylatearpwmtaieenlseswme‘é Héeﬁyﬁt?énPPta‘ﬁSw e *i)’&"é?c't'?ﬂ?%% %ﬁs'ﬁ Splfs §@n be mono or

dmaﬁprnulated for -78 WD 2006/ 067589 PCT/ | B2005/ 003829
renter

B?re%ﬂun(%] ?{ﬂhegh{eéa% ﬁgeurﬁ%r? Rav%l as rQM tﬁcatenterrse&]ioatlherefore can exist in different

to-urinary
enantnnmrlc bmd dlsﬂereorper@ﬁ@mseah@mm;ﬁpm@ﬂp@s abp@ycal isomers and stéreoisomers, and

mlxtl.?éyﬂtetéo?tlﬁ af 'raﬁtBs %H P8I FIRIMERILESRE caMipdsifiink @A invtnodDos Bgment that can

can include any i medi ate,
nodi fi ed, extended controlle? or del ayed rel ease
fornulations includlng osmotYc punps and the like. 5
The conpounds of the |nvent|on ~can also be conblned

L,

- o . .
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and clainms in which the subject matter (e.g
substitution at a given nolecular position) is recited
wW@s006@67389 sel ected froma group of possibilitPEFBAGR03829
recitation is specifically intended to include any
employserlzerthindiient. thoughcipeeit epmpoynds Pxempitedda §és pplicaiion: qaﬂlbé depicted in a

partlcufé?rsfe?e%r‘?enﬁééﬁb&n‘kf)@ﬂénoﬁr &%ﬁﬁdst HEORY BithekMble QMﬁd’@éﬂe&hemfstry at chiral

contr O BBSS N Ao VB e 0P VoS (KPR RS BLG 8’ 2 confouratons of
the cofPéuned.i Tie feregdiancanarecprestends rhikiess loy enrfehed nuamoetvrnpvgent to any degree.
WhereisP Ax %qezlh %S{lalsg gggg E%l r%Y\éSpeJAQedg sd%h islirkerfded Qt?er@oﬁlrpoas@ elth@' é’onflgura’uon ora

. erw se apparent or indicated, the
mixturef@pyv@tids of the invention and term "conmpound" in the

C Laipdunbid 161 thidl @vermia inelude PRar@bdcutally yccapiatdp tiervhizes at prodrugs thereof.

A "phaa{xaq%ﬁ{%@}é?%pt%% %’uve%?h%&%ina%%s%ﬁ% gfnf}%aéegfé 2! %ccgéable salt, ester,
salt of aores@x tor otfernderivativg of a cprppaund thag (MpPpy a@’p@ﬁy ragtign 59’1?/ recipient, is capable of

provxdnﬂ%&gﬁéét@lor RlireCRIRRSMpdUAR of BB ierMion Or & Metabéiitd dreshidue thereof. Particularly

favoreg éﬂ@gyﬁt%esnflrigt 8rrogru8? O?gEWﬁ’H'gE a?eo g{\ﬁasls r}hqulna'eass% t%e OJloa@allablllty of the
compadbihd @EnSsDEecosn polmysLare admiristared 40 a @aigen) (e grmy adl@lylmg an orally administered

com pouR(P%rb%%‘?ﬁkhﬂp abé’orﬁééiqﬁmr@m&d Séﬂhtaﬁ&)dehve%ﬁof lt’rﬁs@ﬁréﬂﬁé(ﬂlpﬁund to a given

€ss ot se | cated, inc
vokogien cHRBATEs BEBESARSH DI GaRobe HnsLeI by TR Bl Bl or aer e

ofexc,Gﬁt;mounds that are basic in nature 30 are capable of

ﬁ g%rﬁ mvenggn ¥|§1(18§ éémggungglwhﬁew'ohg oV ﬁf)ﬂe%&oééﬂpé&@dﬁ & other atoms

can used t

are replaceg éw elﬁghrﬁﬂm@%thie@ai |Spchaeqrpgengsican Bg P%Pf%a%fe‘f‘?%‘i‘? and diagnostic tools
in metSYiidrd pﬁgrm&iéﬁlhetfé%ﬁjdfes eAdpolbdgastaw. t hose that form

nci'ge ttgr& Fsy@s?@gedaddl L ﬁg ngst §oh a-m? it %F%}AQ% ttﬁémvgl‘ﬂfom refers to the

acet
replactroent| citaps ,or mhyp&o@g ra@g@l@lnaq giyen ﬁﬁw.;rgt\@g a sppgel{%ﬂ @glcal or, if not

specmg&‘ o h‘bé%ﬂéb@#n@ﬁt'mﬂﬁ %ny aﬁe‘ﬁrhc%llysﬁbéitﬁe 28321 @VHER M@redihan one position in a given

struct%%mqupglt%@ﬁl{n@?@or}%ﬁ@n Pﬁ%?“@f‘@%eg Eeﬁted ?ror%%%écﬂigd B%\ﬂ&s the substituents
can béléifhbethe sdme @ nliffietenbatevery pesitign dmoeee@bettyrselemed fua\eﬁﬁaothem@e indicated. In
some Sc?ééeﬁégwl E sktlgr‘fé kdg ?N@h |strQdddr Cah ble %&Hﬁﬁ%cﬁﬂ% one shared substituent. It is

m xtures thereof in all

undersiogs 08 RPTICq SFRPRERBIET DS BBIBEPT RN ° F RYGY oprended. asthe
skilledt drRah WBNE agphidtatecan - 79 WO 2006/ 067589

P%é\/&elseB % %Q cP 8%&%% a%UBEtﬂt?en? rdlrégﬂﬂhﬁ'ofhel; &@UB reﬂr&&'@qﬁfém can be bonded

ounds’ exe LS applicati dap
througbenca ewtaete@dsﬂiqfi taa rﬁarﬁmeé@p%wct g‘P@P%cﬁ%rﬁX@gﬁ’e ie.torm oy includes 1-

mdolyPQﬂTdeMé%lebtc corrpounds having either the opposite
Zﬁ e gpgvgntgaﬂ Jar gg%cﬁ élag h arbon Sﬁﬂettn%f c%? FeHJs“?sc‘ " ?héb) %P'fC -Cp" meaning

e Irnven er includes
that thelnhoidfy eamcboRaia emyf humbenefifiomsa’de "b" eayl EOfb"ﬁ?m%) unds. The

f Olrh%g&fnn'gos@ﬂn ab @séﬂr}%?éﬂ{% dascribd é(i';tlrU’c@Eal QdriaBiB (4.4 er! id absent") means that
Conponent to an

diradlgﬁl &d‘aﬁ 58 laiorné,nanld éne{g%/ reé)feggrﬁsf f élagk\a/\g e%v%eeefw ea?jglnﬁg]gﬁbbsyunless otherwise

indicagldconpass ei ther configuration or a mxture of any

raf .0 terrgo'qﬂ@ ugéd tBieh 'Jﬁ}égsmo'ﬂ‘%ﬂméé‘ﬂdwa@d means a satd. monovalent

harnaceutl apce ab derivatives or
rychopataaraasica il RRHGRRIVE A) 955 WESEaBE ABTIE) ALY AP @rgpned moietes.
The tétOfliet Gis uéﬂﬂa@&lrﬁ[}bﬂeﬁh‘ﬂfdmg@lmﬁld:am@i tejeramaeityh bThe teral "E1", as used herein,
unlesg glh%r&v&ﬁ &Sd{%!ﬂt'gg C%efer%rEo Sﬂ?it e'i'heo e{ tFJPeés 95%5 'hgran' rﬂ’esQBth@rmse mdlcated refers

pon adm ni s fonto arécipient, is
to prooammhegaﬁprml prow ding (di rect ly or indirectly) a

C OFRAEaREnyi"NasS uded \HRFRHN, QRledRlotRnTES iRdiEdted, enearis staightiehain, cyclic in the

thereof. Particularl erivative
case Gf {9Hr YJaoB g ﬂtemﬁn%%%ﬂ%?? SHE RS R 2imng ot fesst one carbon-
carbohideati@borabiEkarbylesodf akeny! rasi@ats igiids etbrvh Es aohZ-e@RPV meropeny' E-and
are admnistered to a patient (e.g., by allow ng an
oral ly adm ni stered corrpound to be more readil y
absorbed into the bl ood), enfi&hce delivery of the
parent conpound to a gi ven b| ol ogi cal conpartrrent

o o o a o
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The term "substituted" and substitutions contained in
formulas of this invention refers to the 20
wo epoacssent of one or nmore hydrogen radical s POT/EB2005/003829
given structure with a specified radical, or, if not
Z-buteﬁﬁeF_C'aﬁdl gGkoblitenyl, I ahe glpasteng |- and Ethesenyl, Eﬁerﬁ Z:az Ey Z.Z-hexadienyl, and
feasi bl e radical. Wen nore than one position in a
the "kegl ven structure can be substituted with nore thaﬁ
sTibstein labtyoy!'s e seadderain. sRlessRiaryipe Bdigaies gieans fEaid tohaln or branched-

chain @d%&rb&dﬁ@i&aﬂs c&ﬁ’efhl t Rlabtione cérb& Sealvem tiaplle tebinflf Examplesadf alkynyl radicals
lnclude)eth@ylvﬁ Saéld IZrRﬁ‘P gwéaop epgrgy? t r¥d % glfcfg? Edzlnd%lscﬁﬁﬁyng E- and Z-pentynyl, E,
Z-hexymylgandehe lige.r uct ure can be subst ituted with one shar ed

SYRS el % %]uée?i Hereir DIBESEiQRisé Malcat6d) @vgabald-wikyl, -O-alkenyl, or -O-

I NMpossi b i ghl'y unstabl e confi gurations are not

~ akynyHesired or int ended, as the skilled artisan woul d

appé R adikainoWn bee&di hedkinc atlesd atiteheisanindieateda meamss (@)t ,-C(O)-alkenyl,

C@I radical or other group referred to herein can be

( )o‘ﬂ'a'% t hrough any suitable position to a refe

sUbg o "wgmew iacludes Plapx A8 USteH SoRRIRIng 4'?+ﬁoR5|e;ﬂ°"°”S Serein i an

integet.NCl udes 1- indolyl, 2-indolyl, 3-indolyl, etc. 30 The ‘
copvention for de 'nL%E% %th%ﬂl\;%aﬂ'n ﬁ@& erﬂ&argfa fully aromatic radical
cdPe &R AN ePe ‘ése e'{e(' %1 & teani ng. that

contaitihg onipicatbpn céamsc initsafing %S?Whuh*@@i*mmg pragiples dnclyds pl‘ﬁnyl napthyl, and

anthre@fPon atons. The term’ absent " as used herein to

méré‘; ielrrtt'a) ﬁ%ﬁ?bo%%qrhg gta?u é%: he\,g/ear{,] Qg t!';etr\%lg,s rnd|cat% rﬂe%nf? ﬁﬁd@ysgem containing
only cR@pr &6rRE InShearirgi() g\hthaodb mgard beammewltﬂdﬂ\ garchy@c mqﬁ%can be aryl or non-aryl,
wherelli! Jmﬁsaﬁ/l PEGE 3 (f and Uﬁgaﬁia]; 6d; arﬁf’rmé@st&@é H&vm@' é?&rhatuc &8/or non-aromatic

oo en e oG PR R g i a3 oo o 1

memt{eréa)baﬂbe@hliey hears chemizally fdakibleenanoeyglicsend frsd bieycliaagthreyclics having from 4
to 10“89 E)r sPr-ARCN& 0! E?t e ent a8 e c%cyclléesn&%gbove Similarly, "4-6

n ESS ot he cated refers to "
membErgsl qa@pmclkam'eangglog@é@lc ﬁ@rp%qyﬁhc ringy ﬁ}/%@@ r@f"ﬁ%r Vﬁ)gzlng tarbons, and "9-10

memBePéii' cﬁ@B@ﬁhc" rRERS fﬁsﬁefd(blc%hh yarbocytiie ribgsystethPhévingStouSeidg cellrbons
n, unless ot her
i n‘medﬂ'[nn get]elgsm, g%sylljse %I%l?h (%s%ao'i gleGLﬁé @eliéd rrte%n@&%?ly aromatic radical

erm used bered
contalméng esit rlEaSUnrheebste@ah@rw't§eﬂn9rﬁd§t€@t eHetefﬁ@’&'ﬁs!”C'Ude e.g., 5 and 6 membere

mono%*;d’lé' OtH ascgljﬁ‘éthyl &dﬂcdyhdin and b@nd @ membdred fosdd isicychmiing systems, such as

h -
qU|no&ryhtgpe{lq4@rn%{es Pfégge(oa&ﬁ @c@%e? (IE)LEI}] C& %&g@u@%n@ﬁ ,Yﬁ pyridin-4-yl, pyridin
3y, Exapgpitie-yof Gihdcenghplesadi ei¢rearyinosludgepyadingd ”Wdazgyl Ryignidinyl, pyrazolyl,

tnazoéb?xyl ?%g@%%tyaé%gl ﬂFéﬁQ;ﬂ)béb lgoxaﬁfw thia I%z390@{ogﬁﬁ5@9pyrrolyl quinolinyl,

|soqumﬁ@ylzmgfgy{tl@ﬁymldaglyl é)ﬁazo@re{&kgﬁ Im;ﬁ1 |-:md'ei\zolyl @c%'szmyiypéthalgzmyl pyridazinyl,
triazirg/, 4son@ofd,Chterayl, padngll, oxddazdlyl ktbiadla'thI tfuzgzanyl, ahenglqiy’azanylagenzothlophenyl
benzéﬁlpzﬂygﬁc%nezéaazolgl %Lﬁr‘? Solft lhﬁf ﬁg&éﬁ}q Jbghﬁﬂdﬁgcfgmgmyl and the like. Examples

aln
of 5-6omembatedch @e@foan@amduge, ethioghes¥in |§pée49£(h 149 B‘aé qﬂoﬁ% 3- oxaglazolyl 1,2,3-

thladl I |,@ﬁtn§folya|1l@4‘-}ﬁadfa&ﬂyl 016(# Sthidbliazolg) 128 oeddiayolyl] 1,2B-thiadiazolyl, pyridyl,

pyrld?zlqyg %IE’H% |p}//ragnyl, 1%84{ ?QXIQ%OM 1 Iél 5 tﬁ%ﬁtwyzkg %ttXJ})Hy‘ arlr:d thé‘n@

t h&hd iteke . "hdibrecytclie, s asedolxgrem u’gesgsgbprwgq ér]dh:a eg,nmgg%e any ring system
conta‘ﬂﬂﬁbeé't\ﬂ%?&eo en&f'l@zﬁ &fl s, ﬁﬁ(ﬁéh‘h beohéiérgéﬂ/l or oﬂelahéée nydn-argirheterocyclic groups

er as. us

incluggsaids gnc{v)prﬁ@;qﬂpgéerq 3R galud rgwés ha&(xgb r‘ﬁyarllg?c{n% i their ring system. The
hetem@@@)gr@]pk Gm:dee bed£d-faged +ialf €)stemiskgnayring syEtemst @,bﬁt‘ltuted with one or more oxo
mmeﬂeﬁg{e%%a% gl’? of rl ?CSLMH?SS n%le@t@@é to lh&\giestb(eséu%% s%%i&o%' diisOifbne where feasible.

s an
The hewwycnc orespegeainpidesierial e §r8#'hé%t%4§8$9%tﬁe&e&’88 Systams, e.g. single
nngs'@@ﬁ@ satdml ih izaraadlcydic Figglsyewins, ncodiay dlom@ctﬁ’-llmymbﬂedjanyl or heteroaryl
atons in its ring system Non-limting exanples
|ncI ude phenyl, napthyl, and 15 anthracenyl. The term
"carbocyclic,"” as use here| n,8linl ess ot herwi se
[ nd| cat ed ~nmeans a r| ng system cont ai ni ng onI y car bon

.

a o o



10

15

20

25

30

35

40

menber ed carbocyclic" neans fused bicyclic carbocyclic
ring systens having 9 to 10 ring carbons. The term
WO b@be61589 vyl , " as used herein, unless otherw SECT/IB2005/003829
i ndicated, neans a fully aromatic radical 25
rings fOsyat @i mlnargammaﬂuoeam Afve ihcitded @t 816 mambered ring gysigag €6 membered

hetero%;Fc ey cw |ﬁcll5dgcﬁgdrﬁem§er&i hetéroé\{)lg GndTe{ERAs ups such as azetidinyl and

I'cs such as pyrazin and yr|d|n an

piperidingl. nﬁ%@p;@&psm@ge@ I[aﬁt@?%tprp @ﬁ%p%wgﬁtsgﬁ% é(ﬁélﬂle dFor lnspaqce a group
denvetﬂ%rﬁ‘@ rtdydan bSlpEdI- 1%/X(Nﬁl:laemad))<ﬁr dye:blaﬂybfﬂ grtlacheni),l Qﬂner heterocyclics include
|m|dazg)@|5rl)3;?yﬁlgn§yy?ﬂd ben%g?rﬁlg%y ﬂu' nol ' n-4-yl, pyri d' n 4 yl,

| s dIn e Y oa her et)lsaa f )ﬂ trahydrothienyl,
hExampesr yhetéropyCliedegroynsi dinplyde, ~ Pyiolding| iptrahy PPWP 1n§ﬂ

tetrah;ﬂWp%H&?f | tetraﬂyﬁioﬂﬁ&)‘ybéhyl @m&mionyﬂorpﬁoﬁ*td aﬁloﬂnydphohﬁmjrmmyanyl piperazinyl,

aze’udlp)g,ot) Ioitkgs}%anyéﬁ}o%gpvgldmaﬁ Hééah%yfﬂ?efgrbx oxaz d:nnl){l dlaz)eﬁlnyl thiazepinyl,
1,2,3,8 tﬁtﬂﬂiywopyrlbeviz i2mydelingl, y3-pyrioknylz oifidaliavly [2H- Ryréﬁ oMHﬂManyl dioxanyl, 1,3-
d|oon% &P}?&E&l%gfl Hl{h%‘ﬂkl' éltméfz!myl R & y@eﬁymdlhydrlaﬂﬁfehﬂaalhfhyd)furanyl pyrazolidinyl,

imidazghiylg pn@é@;p%myl @ﬁiz%qyglg[gpﬁ]hee)r(qlnﬁlr gfﬁ?ﬂ/ﬁ’do%qu’ﬁ?% ZSaII-InInFolyI quinolizinyl,

andthbﬁl{bzot hi ophenyl, benzot hi azol yl, benzoxazol yl,
gacgzlcgtl:ha éfl ?ar%%kcggéﬁrjshtpt\é{i( rmBsa%JallXQSeq;’ ny—bhen&l-t?%z%%—yl,e a?-pyridin-S-yl-

th'azoh‘éyle“' mW'fB'diiZﬁH “Ycrnd 4 myridiyPr élﬁwdaqu ddkazol ylI ,
1 T%e ?é‘rh fid). @Gﬁbeeredhé&echﬁh@Mhb&%@l fybed 516 &, 36 b|cycI|c heterocyclic ring system,

which fargb%s%}zﬂ 15%?’(% o FWa’uc& r‘g’%éa!gig a10;mgl-rbdéiré8<fﬁggd%%h¥ Iheterocycllc also refers
to a fhedybiused aalioagd i 6 pyzmbgryqﬂ hetegy;ycﬁiyrgraépz, ﬁ:'y(pmples include benzofuranyl,

benzo?‘ycffhéﬂyﬂ' Ry, Bé/r{z@%dzﬂlw S%m%afo[ﬂyea]ﬁerI Y bihydrophthazinyl, 1H-imidazo[4,5-

c]pyrlcm;il-wr mhé{zg[le,lén pqiy% 1,3 %{egzﬂtgé oél el n hgon]fﬁtr‘@slgwﬁ I{l/]mes ox0-2,3 dihydro-
5H-[1 Bmhz@msemb]pymmmys aniy3-bénzghiszobl.em 14&Ht ai rtﬁtfﬁ@ydéipyql@aglt 123478
hexahﬁ@gpt%d; L 0, oQfioxds2 616l dtanydke HsurRsaar yl I dRjdRETHpER-Byl,  34-

L K LR i M —
dihydrabifdazinl, t hed,3-ihydragHsydslyem 1T31$hydrm2l¢-rsgu)9@-|27yt; gr dfspdrioxo- 1,2,3,4,7,8-
hexahlggrséétfggcf {R tgléﬁ’o[%z%@gnrﬂlhﬂg §¥)§Jt@ﬁ§|hﬁﬁ?613mpﬁ%lé‘fﬁ/§ﬁ]9ﬁ§mdm -y, 1,3-dimethyl-

6-oxoRetbipr 28,68 1B ydrorHBUinyl 2rd§‘yﬂfﬁl§8‘ﬂ%'105r8’(‘j 2( ?3‘0 1@0?%’6‘8‘3?% 2,3-dihydro- -
5H-1 §-¥H|efsz6fF3 2-irindihale 56,7,84etblyae-gurereinfle agiokdceromarihe 1,3- benzothiazolyl,

benz:rlnlg'a?%/y? %Cgétﬁ g|¥|8u Hé%e@& gk/rﬂi?l lﬁﬂ%}h@@l%ﬁ‘d&l}/ tH&b‘ﬁ@ﬁ)ﬁjpyn&W pyrrolylpiridyl,
oxazahilpyddy!, of thidzaivipirBiylat Grfedilhyqrogyri %Ih’dl b'nac;,q:zplyleyrldyl nggollyl isoquinolinyl,

quina dlﬁ)t/l eqﬁinox'aﬂﬁll Ll'ﬂbl'ﬂ ridin S/l’aiblﬁs apyRRes d 28ditdrooquinolinyl, cinnolinyl, 2,3-
dlhyd\v%ol}?éao%ijl flr_gglaxuhg MIJ avgégqc.)g}‘etr% %rs%g%%g hlo%?i? S/gé ngS?g Eg%ﬂﬂﬁldmyl 1,5-
napthipfedidye r elgb-maphigyralingl, eny'- r(apﬂhyr@hnmle nB&rdihydrorpit-be- g@y@Waéme) 4,8-dihydroxy-

qumowdq R ﬁ‘%ldﬁ%}o %oéuﬂcﬁlﬂ@ei ﬁ@nﬁﬁtﬂ]@\%hﬁkcﬂyl a’hﬂ ¢heliike:| ude

such’as azetid

He‘f@r%ﬂ‘ fingcsysiens cAk b @%/S@?b@g?‘éﬁ??éé(?gt ta&'r?e’HX’Wﬁ Ly gng glopps uging the format
-y n‘%?ﬁﬁe\'@ '@neahifig tHalihit aing eystetn ig naaspionschen iheeedfrdm v 19 ypgtqams)lnéhe ting system.
Ring fyéleg{st cgﬁﬁnc an?é fu%c% inds ViEBE HBGHE e RFm pé"id ﬁ’ikmgéré(& carbocyclic" refers to a 5,6

heterocyclics I ncl | fors 1
or 6,6 friserhbioyclis Garcpsfie irag BYSEY Whigh e 3Bd- m}r&gtflopr a_[orwtlc It also refers to a
phen aRtEshe 38 € hitgbeldd Ga@l URStd. Barbotyelicyoupo Ekatptgsl of such groups include

?ﬁﬁ ahydr of ur an te t th
naph?mélt } gﬁﬁd?t@ﬁ%rcm%)bmylt lgé%n étgapgl %‘loﬁtﬁ% '}llgany nIeSB ststed oa inglgated otherwise, a
desciited gihgsyisten, is trisubstibkgshol i no, thi oxanyl, piperazinyl,

aZﬁI.é ol rFyAa'lo 9?(%%&# ad {MeB8tham! unlé&%nﬂ@é indicdtyd, includes fluoro, chloro,
oxep hi epanyl , *oxazepi nyl , di azepi nyl ,

bromp gy 'a(ifep‘} prgferred heloxdratings f49¥q- ahy dr opyr i di nyl |
2-pyrrolinyl, 3-pyrrolinyl, indolinyl, ZFprranyI,
4H pyr anyl , dloxanyl 1,3 10 dloxolanyl pyrazol i nyl,
di t hi anyl , d|th|olanyl dlhydropyranyl
di hydr ot hi enyl , dlhydrofurany§ pyrazolldinyl,
|n1dazoI|nyI |n1dazoI|d|nyI
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benzi m dazol yl, benzotriazolyl, purinyl, furylpyridyl,
t hi ophenyl pyri midyl, thiophenyl pyridyl,
W@Reoso63BPi ri dyl, oxazol yl pyridyl, thiazolyl ppCT/ta005/003829
3,4-di hydropyrimdin-1 -yl im dazol yl pyri dyl,
Oithe 6t "Blotectiriaisuipn@feratpla suitapld cramshli gngup, thay @amwalaph%ilto a functional

group T@é@%&%&gf%n&{er sta%g Et?a?e%z%f lll'[e%ntéltn%fr{chdﬁbpﬁoups %xoamples of suitable protecting

Isoqurno cl nn
groupsdhr gripuo iubetional[omoury &P ggeqﬂbegilyir W. Greene and’P. G. M. Wuts, Protective Groups in

Organl GspttRsié: ﬁoeI*:'é Wr@Me)b@rmZSﬂnb](‘rgghIaﬁ@laﬁﬂy&imo'ﬁsyL Fieser and M. Fieser, Fieser
and Flgsege %ﬂerﬁ%%rgbwémé S}héle%s hy\Mde 'zg}fél Sons (1994); and L. Paquette, ed.
Encycléhedaad:f PB@gthHbrlQrgam@xmhﬁlsazlpm Wllqy 8”%3?9%(83?9)- The term "hydroxy
protectﬂb“ i @él used HeRFOutleds BhEVMAE OndidadUinbioddsnad, ,CBZ, and various hydroxy

h
et Bt el Mhed T B e O e

MHEaensOfredt N@ataieoteand Streatng' fes usert reegin in'the gpntpémj gen@gjthe compounds
of the Qresgm 'Q\%t |onaLnl%£%threhM&a ﬁéﬁé&t@dﬂﬁegnsqg\%%ﬁgoﬁlﬁvﬁ% IRRiNing the progress of,

ren stem
or part@#ynori mmlpl@tfe/ preveatingrtpe a§°rd¢fcﬂf C HﬁFOeWh'f'h%UCFI é?'ﬁ% ﬁ‘F’éfc'eioor one or more
sym tdﬁ%’ﬁ?@ﬁcﬁ%s@@éb&@&rﬁiﬂbﬁ "Preefting" theana trégti6g befor a6 irffesiencbecurs.
u'ﬁlg%fea% q'Bcaa}rrgF%C C{:ll }éocmpiroltsl ! SrXf%F éppéc‘ﬁ% E@}ﬁ‘pok&ﬁd Wﬁrﬁ/ form suitable for

SO refers ed I
effectiiecadotirgstratiayr toca subiebie edd asnatx@pre efrthe ﬁ@gﬁoand an stolg%sg ong pharmaceutlca y

acceptgﬁlé’bﬂ?n (Exanpl es of such groups include naphthyl,
| ﬁ%’%rr@&@é‘é&c@%gel&%%gepttqb#ﬁagéndefgpé % a r”gg%y {h’at %doetéaiﬁnmstered toa

subjecfiRgethérbeth a bmgposm‘ameamh&rmgmmmmmlw E@e qqq@ertsgqqlﬁ not destroy the

pharma&;g)g%al a(?:{lvuty %ﬂh?&ﬁl‘l’boun@acnd%%&id BE héH-1Bxic WRérLsmiMéibred idsses sufficient to
udes uoro chioro, bronp or iodo. A
dehvermtbererrquwarﬂ%u"bofa}eéeﬁp%‘ fluoro. -82 WO 2006/ 067589

PCT/ 1 B2005/ 003829 The term "protecting group” refers
Abbreii@?ga%: ISUJ Ies?vl %lhgmﬁ’sle Wcﬁ%h rtﬂé Bh@wﬂdﬁbreﬁ%n? Spp thRG§HR: thi® ddeument:

enoved at a later stage to
Ac: reveal agéid |nt act functional group. Exanples of

AUC: s ui tabla@g\"é?rétért’? ng groups for various functional
Bn:  groups 873! described in T. W Greene and P. G M

gzh Wit s, BF @ihégr j ve Groups in Oganic Synthesis, 2d Ed.,
BO John V\'Pfrﬁé/t Camﬁ (1991 and later editi ons) L.

CBZ 'Fi eser g cafob@Ber, Fieser 5 and Fieser's Reagents
col: for Orgcg,ra,b@w wibiesi s, John Wl ey and Sons (1994); and
DASTL. Paquaéth@amiedisulfuliniupdieopedi a of Reagents for Organic
DBU: Synt hesllasduazbbhycldw4@yxna¢ml78ms (1995). The term

DCM:" hydr oxdichlopymetr@ae i ng gr oup”, as used herein, unless
DIEA:0t hervmds%oprqwlﬁtbﬂ@f@ﬂe i ncl udes Ac, CBZ, and various
DMAFh droxyd'm?fr‘ r@’é‘{pb’r ®groups faniliar to those skilled

DMSdﬁ-n t he thl ng t he groups referred to in Geene.
| he ter Brbodii@ia8 hydrécBRkidng" . as
ESC used he:arcI fv m°pr gglfggﬁoér cl’ng ng ¥he compounds 10

eoalf the H_%ggent i nvent| on, unless .otherw se indicated,
EioHTEaNS regyepbsi ng, al leviating, inhibiting the progress
HCl: of ,  orhypwehiorelakiy or conpletely preventing the

HOBTi sor day-hgdroxybendottiazole t o whi ch such term applies, or
HPLQne or highr reerfolsnangst ligid coomeiggnaPili sor der  or condi ti on.

IBX: " Pr event- hy@lgﬁxyﬁ@ah%Z'QqOé@ﬁ(H@) %Heflorige an i nf ection
IPA: occurs. 'Soﬂﬁ@yt%@ I"bhar rraceutl cal conposition” refers
:z_"EMtén an d%ip’zg;gl%oﬁ)’] eg;%f any formsuitable for
fecti ject, e.g., a mxture
k/lc'\é f the ﬁﬁg ai(é? "E és%:ttrgrg)]n phar maceutically 15
MeO ccepti rr| er. The term pharmaceutical ly
MIC: accept n%&@ﬁ,ﬁ,{blﬁrycoﬁ&;nﬁﬁt@nto a material that can be
ms: admi ni sfgdseshebiondtry. SAlkjafples hegibtweesranalytau eithey byrpOMB@lectrospray
a phar ngeRishi daibn camgEsiohitritn wafth Brmaia peif @ixtuser) of RichgdPCl methods.
destroy the pharmacol ogical activity of the conpound
and shoul d be non-toxic when adm ni stered i n doses
suffi CI ent to dellver a therapeutl c armunt of t he

o ~ N Al
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DCM di chl or onet hane DI EA: dii sopropyl et hyl am ne
DVAP: di met hyl am nopyri di ne 35 DVF: di net hyl f or mam de
worBaedsMet hyl sul f oxi de EDC. PCT/IB2005/003829
1- (3-di net hyl am nopropyl ) - 3- et hyl car bodi i m de
NaHCy dr ocBddiui skearbodgre equi val ents Et OAc: Et OAc 40 Et OH:
Na,SOgt hanokodi sulfiftydr ochl oric acid HOBT:
NH,OH\- hy dr mmmdaquzahremﬂwrmhqu% spleiiane 38Rk | i qU| d
NMP: chr omaN yolidgne 1 - hydr oxy- 1, 2- benzi dox rg H
NMR: H) onen @kme@etmrssmce §P§6f9ﬁ%>ﬁ¥r|/\'b‘1a€l9l‘?8 erpjpuiere fun &t 400 MHz
ingdfu tSkI—lI\/DS pot assi u

PCR: h xarref’ ‘H??l t ogr aphy' mass
E?_’Hpé‘gectr ce oﬁlII Oq%Moqlsang’k%ﬁl met hanol
sgc: M C msmaraémh; @rgpg y concentration Ms: Mass

TEA: Spectrg ENine sarrpl es herein were anal yzed either

TEA: by LCI\/E.ﬂ@J,r@e@gﬁcca%@ray (gradient elution using
THF: acet onidiahydfuradt er, formic acid mi xtures) or probe

APCI nethods. -83 WD 2006/ 067589 PCT/|1B2005/ 003829
NaHCO3: sodi um bi carbonate Na2SO4: sodi um sul fate
NHACH: concent rated agueous anmmoni um hydr oxi de
solution of 28-30% NWMP: N-nethyl pyrrolidinone 5 NWVR
nucl ear magneti c resonance spectroscopy. Al sanples
herein were run at 400 Mz (Varian instrunents) PCR
pol ymerase chain reaction RP-HPLC. reverse phase high
performance |iquid chromatography RT: RT or about RT
10 SGC:. silica gel chromatography TEA: triethylam ne
TFA: trifluoroacetic acid THF:. tetrahydrofuran -84 WO
2006/ 067589 PCT/ 1 B2005/ 003829 CLAIMS: 1. A conpound
of the formula: 7-- NR2 0/ - CG--6 ~-NRL 4 OR3
~~~~",,,\o ////hry /O OR13

-84-
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"k, ZZZ' RS $ N(CH3)2 O IR4 wherein: 5 diradical 1
is absent, >CH2 or >C(CH3)H, diradical 2 is
WO gieneBB) m, -S(O 2(CH2)m, -S(O 2N(R6)-,  PCT/IB2005/003829
-((RE) (R7))m, -(OQCHR20)m or - (O N(R6)-,
CLAIM&erein mis an integer fromO to 3; diradical 3 is

>CH O N(R14) R15
&%ﬂ{"&%gﬂ@ﬁ o o§ g( N% R(14) R)15) g%:RaRb) Ar),
>CH( OC( O CH( N(R14) R 5) R14) 1 Q{“-I\I(PM)(CRaRb)
Ar), 10 >CH( O —N(P14 OC(O)(CRaRb) Ar),
>CH(OC(O)(CRaRb)M 4)- or: >CH,
OR16 wherein n i ger fromO to 5; dlradl cal 4
is >0 or >NR10, @ #SB that when diradical 3

is not >C(O, di r\\a“d cal 4 is[); diradical 5 is
>C(0), -C(O N+, O)/o,,, JCN( RGRRI)

>C(=NC( O R19), or\\\*> dlradl cal 6 is
-(C(R (Rd)) X, e| 39 w%(i?ﬂ(cﬁammo to 5;

di r adi cal 7|s 1)Y-, ny is an integer
fromO to 5; Wlththe hsoth t he su(rnof Xty is

from1lto 5 Rl is H OH F, or (Cl-Co6)alkyl, with the
whergiiz ovi so that when diradical 1 is absent, Rl is H R2

' SdirbHigd) 1 Arabset®) >33I2 bs>d(Cl;)0) al kyl , (C2- C6) al kenyl , or

(e BB oS LTS AN, SRS SHologf. o

C(O)N(B®)n @hersi@(d} an Ribgesfrdm Otwdch R5 and R20 is
' %%&%Q%&Hd Léﬂgdé%ﬁg dcH @@@N@G“ ARl EHOCR)OR™),
yt

%@V’é%sﬁﬁ) aclrkh@ﬁf/daﬁ( =NoR")(CRR")An,

>CH(OE(OPI=NER Rt $BHOGRNCRBER, BPHOAO)GREY)NBE RIANR o
substituents; independently .@b wherein said
(C1-C12) al kyI and (C2-Cl2)af'kenyl can have 1 to 2

carbons i ndependently repl Ry Group T diradicals;
and wherein independently dip t ne R6/R7 pair,

together with the carbon tq ich they are attached,
can forma 3 to 8 nenberedica yclic ring; wth the

oVvi so. t hat re than a total of two of the R6
Wheré){h'&l'sﬁ?'”éﬁ%ﬁ g]’erg)ot her than H, R8 is independently H,
- (Badics ¥ & >LQ/¢r > @,ﬂ( Mp@@lycat]hﬁtwhen diradical 3 is not >C(O), diradical 4 is >O;

- iRt &% >@%)’:1L¢<(D?NH déé WeHANRE) BN CERENC(BORY, orGI=NIBR'™);

substitute bstltuents RO

i sdifgdigsl 815 %ﬁ é(gf@)é’f er"\m? Erh'"t@g?{lf'%@% t8§St ituted by 1
t odiradiod 7ushe:(ra¥)(ﬁm Sretesyt is anisteper;from-B6 S\MBhATOBO\GBR A58 the sum of x+y
|sfrorﬁ)(?g$ .B2005/ 003829 R10 i s H or (C1-C6)al kyI each Rl11

2 is inde endentl %&;ﬁ Cl C12 5:}/? ]
( OB F B Coplep e esripae WB‘?{W"G Gl epent, R is
expEpH oHar; can have one carbon replaced by -NH,

N‘I% Cs)alkg (é} %%ﬁl@rﬂ]f’ gF @ g%‘ikﬁﬁgr al of wnﬁﬁ @Jn%%%%étlﬁﬁed by Ar;

f oREig bion Mlheanﬁwsmw Wh@fg@?ﬁ@ﬁ* SV "t°h>@‘i% RatScHn to 5
Whéeh RE ARyR%8i thadpdrrispdc,-Caiky, orm a 3 to 8 menber ed

| %@ ﬁeawdgib%lagvgp?eeﬂbﬁ gd%%@)(gl @)C %&%ll?eh Cor %:I% membered heterocyclic;

wherein 8nyraé whieh, extepti.lvan he bubstitutpdhlesr Biod ching (?gq)up(eegub%{w@ntS( ipylependently
wher&‘?gﬁcﬁ’{& Hﬁz)éﬁ%r_‘?ﬂd'ﬂé ce ?gﬂ’(@m bah nBge BleldsdaidoHd iRbpBYdehtly r@pldced by Group T

dlrad|@§ gpg(w;wem @g%oe%e@j_ly& oaﬂnﬁﬁ /R é‘?&:l@g“g%ﬁg r?{%f:é'gon to which they are

-attac{e@ledtddrml datb 8 nmdeféﬂf%))alclicamy Wil ihe@BY\idokhal no marehthaREGotal of two of

re GG 1 S0 (L5 )

or (Cl )
al Ry'F )nggnendently Ce)alkyl, -C(O)(Cy- Cs)alkyl or-S é 2)(C1-Cg)alkyl, any of which, except
H, can be substituted by 1 1o 3 of the Group S substituents;
R%isHor -(C4-Ce)alkyl, which can be substituted by 1 to 3 of the Group S substituents;

-85-
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each R14 and R15 is independently H or (Cl-C10)al kyl;

wherein the al kyl can be substituted by 1 to 3 of the
w@a@dpeBssubsti tuents; independently wherein 1PCDIE2005/003829

carbons of the al kyl can be replaced by Goup T

diR"tid HoalG:Ceptigll; | ndependent |y wherei n each R14/R15

pae!aEh §1a nd ﬁ‘%ﬁﬁ&éﬁ%nd\é’hﬂyg )tmﬁ%a@ggw QC\A@JZ)QIReﬁFdi @g)ﬁlkyn I, any of

which, @e@} Ucﬁn@eveamaﬂaybon i5Pisas oy - THCHEF SAmeapBse 9%%0 o
heterdt@dli§)f -@cy.6l, LSD)-, dRIEQ)s, aht) wHeréthrresEab@mngm%mdtrdz tagiether with the atom to

whlchﬁiet%%l[eoag%&\ecar 6&%13 39223?@?%)?% ﬂﬂ% (t%g @l)n?\]n V\%’Ld ﬁe‘%era%chc 9-10
membesadearboryclisl &¢Imembetsd ﬁetpr@@rcgrb e- ggpempﬂed cartN(cmlB)whereln any of (a) and

(b), exctdr, ddh indBB MHlﬁﬂoeCsﬁﬁgﬂ@ted(by 1es 6% PAY,CH, 3+-Cs)dkoxy, {SrCa)alkoxy-(Cy-

ool (il AR S

( Ghet(3Y ahdk'%s"édébe@)wl-kdi@)(Ceralkm CC(@AD, énhlewl)(Q Ce alkyl)zSI or (C+-Cs
alkyl) J 0-substit ut ed(Cl 20 CS) al kyl or
1- C3),al koxy- (Cl1- C3) al kyl : ch and Rb is .
R B b e Al G SRRt Bt S g bty 10
of thehﬁo@tﬂ:&bsﬂtmmedmbgpe&ddnw \éhendin 1 tolfecatlronsigf tHe atitybesnibeuentecsd by Group T

dlradlgal nd Srpae F&?Qr&éeﬁ yyweﬁe% &Fﬂr Rﬁ%1a%{¢?r2!aﬁ ng%thgf wifhtRe &b wﬁlémthey are

dira d 1 ndependent |
aﬁachﬁﬁéﬂé\&ﬁ@aﬁdﬂemwwmﬁal r together Wi t h the carbon to

Wit otmf’eyc(@y(e1 al &lmmdc:(on;(an ofrariverd 3arb® ol Peterdegotia).ed

ring. e
d—[{‘ &? %1 membﬁvg Ip%rgé) or I?e(tﬁro%gf aRg {)/AIIX/I H‘ @l CG%Iktth 10 membered
carbopomiemyqllh)a@nmwhlcwcaﬂﬁavzﬁ gredikylzparben re;@'aﬁﬁ?dchﬁ BiHt, d\'@"'s) N(4 10
mem Eﬂ?édyca%eorﬁeﬁf&%ﬁc can -Be-fohedr -$oan ahli wiRéf; Bxd3gt Hy1tan Resubstituted by 1

S CTRCKL 1 LETRATI Y T

Ca)alkyabchneg)aikdmeb@;)akybr bridgi ng (Cl-C3)al kyl diradical
hh%fdr;l‘g' n%lgdé%eh&‘énﬁv ool e} @6)alﬁﬁ%e/¥n th@aikﬂﬂ%ﬂ%@d@é’t‘ﬁdtéd by 1 to 3 of

het'erocycl I c,

ine GEip @ae@ﬁ@wrz@s depnOey v ettt b QIS Gy B ey Oroue T
diradidal§ afEiRtpesdbniyaw ey edch B/Rihvbairtegeathef aith toe c4rodn to avhich they are attached

canfgfg%ijtgwhggb%gdz}n | menbered heterocyclic or 4-6

c; wherein ank/ of the fore%oi ng Ar .
r i ¢pgh Bygrewn's lr@awns@ﬂy Eufo S G ubrikub Jivdiowy d CaCaplkesyeor CN, with the
providd 1R Bheén )Séfkaﬁédlédue Rt A6 8, daly@np RSy uixshibk bitet thardHe

mcé_arcr? 83?%4 B 09{)93/& I&T—r&jegq‘r at UW §ﬁe ﬁrdfu% togg_l'v: ?wmga\'\e Ig_&oup can form a

brldgl@@ilnngf)aaMUdb@sbo(l ©INdcB PWQWI(Q Gaakyl didicatsaphanat BigyA is bicyclic;
( Céacﬁ:l«pl)s ﬁf’dgb@nder{t %@)@hﬁ@@d lheterodflid, @9% Q)e&idéséﬂ)chrbocychc (c) 4-6

nber ed eroc OI‘ ar OC
e RISt BT E GBI OISO oan i el by 6
membeedieteeatytiietoes-6 menibeE) carb@(y@):(%he]‘_@n anyrehibe éqgegoing Ar ring systems can be
substﬁ@i@&clwswo%e G'n?p@ Lhémbdsembered heterocyclic),

ered carbocycl i c. 0

he %@@%ﬁl%‘ﬁ’s’“we@e@@(m&@aﬁé PGP Qﬁgﬁfﬁ% CHF, CN, CHO, (Cr-

Ca)alkdx{-9), @3kkoxy; QC(-C)Bcky-(C:LSAMMRIOXRL - QMI(E@)’WR(CRIZQ)NKY' (Co-Cro)alkenyl,

(Cor Céq')@& e iz 19 dg%gﬁ%'%d%rﬁy%?i%%%@rm%x\*\%&%&ﬁsa.mgﬁtae@ (éPce?amyl CO)R™, -
C(O)f4ri Oc m@ewde rr@tetrcnrécl@r on%0><4s1&o membere t a%_rmcv%bsf?wﬂe&o membered

heteracyﬁlféﬁ @g—”mﬂhleﬁ]béraﬂ ReMBocyEich UD(4S! O RidmBérsd hiteroasidyR-GROR(4-10 membered

Carb‘i?}ﬁ]éoc‘g} (?I%';rb &ﬁg 1heé§:{7ﬁﬁyﬁkl M&%ﬁié@anﬁm%ﬁﬂmﬁﬂm -S(0),R",

whereifipR4 D) 182 RI® (C1eB10)aikbxy -cBonally beByted P EY; and in cases where the Group 'S
substFt)S;H lslﬁ%@gl%é %O?PMO&% calMaR Gidlp @Manoélsci be Nayrt '€ Y-N-{4c10 membered

e o s B BT L By o, or
T diradicals are: -0-, -S-, -S(O-, -S5O 2-,
-N( (C1- Co) al kyl ) - -NH-, -C(O) - OC(O) - (OO,

-N(Ar)-, and OC(O)O 5 2. The corrpound of claiml1,
wherein: diradical 1 is abse?ﬁ or -CH2-; diradical 2
is -CH(R6)-, -Q(QO, -Q(ONRE)-, -QO(CH)m,

I M\ T o~ S\
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H, can be substituted by 1 to 2 of: O, F, OH,
(C1-C3) al koxy, (Ci1-C3)al koxy-(C1-C3)al koxy, oxo,
W@ Sbe@3)ad kyl , hal o-substituted (Cl-C3)al kyl , POI/IB2005/003829
(C1-C3) al koxy-(Cl1-C3)alkyl; RI3is H R19 is H or
R'7; wh&kinGoy af k\ylhetahby:chc ararcai®cydic gpupspee the lsybslituted b3 C(b)Fy g‘erCm)alkyL (G-
Cm)all?otxgb@(oad? ni ndependently can be 20 substi t ut ed by 4
ered _carbo- or heteroc C|IC each Ar

i AereBeHR & dradjcals gye: §2-1§- ahéi“é%%e}?&typc NH5E(Q- 16CO)- -
C(O)0YEND&Y-eshdc@c@oycl ic, (c) 4 6 nenbered heterocyclic,

or (d) 4-6 nenbered carbocyclic, wherein (c) or (d)

can be substituted by 4-6 nenbered heterocyclic or

4-%6 emtrmpedndccheiiocl wherein: wherein the foregoing ring

smg&gglqmbggﬂgﬂgg;ttut ed by 1to 2 of CF3, OCF3,

C,\cpra . Fél_-ll(%a) é@ngC(P&(Rgs Q@Qgﬁ s GSESL) 3hk¥hmisoto2;

((alradiéh)lahslc@(m(C1 C3) al kyl, oxo, (Ci- 06) al kanoyl ,
(% (%%Igl (C2- Co) al kynyl hydr oxy- substituted
-0C(O R', -C(O) ORLL
C(Gbﬁ,aﬂreqiziis)ﬁ@mcgb@@& N(RL1) R12-, - NHC(O R11,
NﬁrE’dtdél BIs2(CH ) Wigr&0 R istridm 0 t‘BO,ZM(aEl'éaIR]Q (CH:5¢, @hPiRIh'y,is from 0 to 4; with
or (Cl-Co6)al koxy optionally
theprov'sr?tﬁét%eosu@ cg%ytéﬁz?ofo 3. The conmpound of claim1l or 2,
wWHErieHOH ¢ rnsthwlcal 2 is >CH(R6), -C(O O, -C(ONR6)-
- a6 RCHEAY Wi is e ekl ngﬂn@r @,FCcJalkesyl, Or (@-CJalkynyl, which, except

H, cag@%t&qeﬁ}g toZongE‘l H&% )%&%5 é)gﬁr@(y '0x0, (C4-Ca)alkyl,

relo- MU IR AR B RIS R (O Lol
GO O(=NCR 4) ((CRaRb) A1), >CHOX(Q O(=NCRLA) RL,

| SR_'%(H%{ EquR{ilgrwrggq can an@rrustpé)gd tg%dﬂ%e)n atol dl r gm%g enéently can be

substlttsed-k(y@lrlﬂ)) Memberdueabronkeiescydiom 0 to 4; dir adl cal 7 is
f)_\fls 1nd%ﬁ§ttl?(a¥ 9l n'Tan(B@Pea Qetérgcﬂzhc ) 9-10 WhRio8ied cérb&:ycllc (c) 4-6

memiegE NSroRsHiG/ 69 SBOT SR BB P Bg B (e (9o b8 sttt by 4-6
memiietekt Heberadybiy lor 4-6 G2mBErpa bdcaoytiic; vihere(rGe @anlng yiny$ystemppan be subsiituted

by 1 tQE EDec%?{bcﬂﬁ tA UEFE thy@f&y é%aéﬁﬁ'a cﬁnéHB](% -ESalkoxy-(Ci-
Cs>a"<0m4‘%8%"f@;m Ca <a<ﬁ CREgPeNGr ﬁemke%éﬂ)r[g ek vayh gycroxy-
substitie (@os)aniﬁ pe(tajaﬁt by:(cbjRéir d(@bmbmb)mm”)a’ﬁ vOCOIN(R' RS> ,?rNHC(O)R”

et TEe A (0T R 50185 e gy 6o otna

substttubgﬂbbm with the atomto which they are attached
can forma 3 to 8 nenbered ring, and said 3 to 8
menbered rin subtltuted by Aror by 1 to 2 of
t h éhsﬁ?i“@”g% Pﬂlf‘t 58 erﬁ‘fg is Hor (Cl-Cs)alkyl
whdliabicai@ris $EH(RR1 - @t@ Opt@@)BER", -€(0)CHoy ciR)-K3Hblis Waerdin mis 0 to 2;

'”81.%8%5\%@&&:#(0@?} >Cﬁk&§(bbrﬁ Ht“ﬁﬂs)b¥0|40é@) aRMber ed

N L S e e ST e
>CHAZHBIC (=R R, >CI€IOE(O$@)I?§H‘K,A) oCN, CHO
(C1- C3) al koxy- (Cl1- C3) al koxy, cx
( C1- C3) al koxy- ( C1- C3) al kyl ,o%0oxo0, (Cl1-C8)al kanoyl,
(C2-Co) al kenyl, (C2- ©6)al k | hydroxy-substituted
(Cl-c8)al kyl, -C(OR', -0 o - (O R,
C(ON(RL1)R12-, - OC(O N(RYRREs, -NHC(OR',
N(R') SO2R12, - S02N(R11)R12, -S(O) pRLL,
mérrag?c%mmsfcg 0to 2, %nd (C1- C6) al koxy optional |y
su@@ﬂi@hﬁ@eﬁ(@}om( =NGR'D; The compound of claim1 or 2,

Vm@Fa@lcQI 6 is QCHé%d |\AlF\@t|e|n3< i ffor Ol 4Gitadicei 7 iadCRg)|-, Wheken v is from 0 to 4; and

wheremqhe sbm ;lfQ):(iy is from ép 20 R5 is ethyl;

'is H, OH, or methyl;
-87-
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R6 is Hor (Cl-C5)al kyl optionally substituted by OH

or (Cl-C3)al koxy. 5. The conpound of any one of
w@b@iciws7589 2, or 4, wherein: diradical 1 is abBeniB2005/003829

nmet hyl ene; 25 diradical 6 is -(CH2) X , wherein x is

f reim @,-CoalByl, (Gi-Cadkengll or{Ci-Eq)alkyByi2any of whithegan iba sybstitgted by Ar;

f ro 1 f R
e R
fR1aﬁ3ﬂ ﬁ)n@re@P’fhé'l ains 1, or 5, wherein:
di dagelR® @hd Iﬂiwllﬁndﬁbéﬁdéhﬂy I-F@r (CSC{)akyl Sr-vilkii:h rTesr® evethgliene units can be replaced
by O, e{i@:) %gé 42(@) NﬁaiFl ocﬁld%hﬁllyceacﬁ) ﬁ”}(qbé epaAf t? e)qﬁaemﬁr{ @g atom to which they are

tarbocyc
attachedomt farm p@do Bwembgredgmm gm@gaqu@to@rr@@@hgrqdém@ gan be substituted by Aror by 1

to 2 ofRE BRY 8l slbs u?éﬂt@ R2 can be substituted by 1 to 2 of:
h rox

Sod_;'geleé]fﬁo&( %%%1 B% nfqrrggtgéb%oaé cgygehgéon@._agd m&fgdenﬂy can be
substfiddis) 4- mHFe?nbei’gdcbacb)qur hét@be®dy;mhétoxy- ( C1l- C3) al koxy,
0’%9&8%9@95 u)lc%ﬁtg Q! pitrd, Q?Fcﬁn) akkeryl, o rﬂg%)r@br{sﬁc(?n Co)alkyl, CN,

optionally SubsStitute
CHO G B ko, Tt ORGSR S S eIy TB aSheny, (Cz
Co)alkhnyl Zhydrexy-shibbtiutéd (OMTBIRYI, nC(Goa“docm@F&‘a#osomFéh cl:(cr)l\mﬁﬂé)ﬂ‘2 -

ooFE B, WS, 98 P2, hen o A Ao MEPEL o0 whrns oo

and ( @a@&ﬁﬂ@yyzbm@na"\/&,ﬁ@s@wﬁd Pb?N is subst ituted by 5-6
menber ed heterocyclic or carbocyclic, and wherein R2
can phe substityuted by_1 to.2 of: -88 WO 2006/ 067589
Pdrlﬁ\%fﬁrﬁ%‘?%ﬁﬁg%@ 1§K%M’fre'qﬁydr oxy- substit ut ed
(Cdlradlae)lahmH(Ri)Cl C3)al kyl, CN, CHO Br, d, F, CF3,

QC(O F2 nitro, hydroxy,
aI oxy- ( Cl- C3) al koxy, oxo, (Cl-C3)alkanoyl,
(Oﬁ 'EE‘F Mkenyl, (C2-C6)al kynyl, or (Cl-C3)al koxy
opB?@etﬁj/ij substltut ed by CN. 5 8. The compound of any
ongs i is 9-10
rreﬁblgfr_lgg et er gl Td g?na@{)srtfté %‘F%dnbg d}lﬁ‘?’f(ég@ aél‘?gxr/ oat ons,
whi ch can be substltut ed by 1 to 2 of: SO02R11,

hyslr the)eompiisiiot attyafle 6fClairks3), @l éryd, whéréih- C3) al kyl, CN,

hyd Cl-
O_?fld'ﬁ%n 2 ?bé%':%é g‘%or)%y gx(r)ox%/a(cs) al kanoyl ,

( Otiradie)| &) ik €@y V‘(f@zm@‘@f) BwQi®, or (Cl=C3)al koxy
0 lePa@BQH iy-(CIMNP Shetelntyashrdhy 063\8; ad@wRereir the saro BDOYMEE Wf3;
%oeof clainms 1, 2, or 4 to 8, wherein: R2is
no , |squ|noI|nyI qui nazol i nyl ,
4HR?q|aHrmKG1st)a}Nyl qui noxal i nyl, 1,5- napht hyri di nyl ,
1, 6- naphthyrldlnyl 1,7- naphthyrldlnyl
1, 8- naphth ridin thala2|nyl
pyPi Hisoomee LB]dﬁy? z‘i”ﬁ?‘c'a'm?)y%yéoo['g e byr azi nyl ,
py titadidfl3, iRaisppy r azi nyl , pyrido[ 2, 3-d] pyri m di nyI
pygt gg%) 8:19 nie]nﬁiét dqn%foeyéhc oﬂc@rb@@ﬁﬁé B EpZ&M¥hnberbd ﬁ@brﬁ&ycllc or

enzotri1azol b i 4R b
carbeqyelip, rwhg[e@{ ®) @n@]sﬁyi?sptayeﬁ 9}/ 4- 61nembered heterocyclic or carbocyclic; an can be

substtiutRY by Plo® o8, SB,R] " phyidioy-supktitutdd (C-Cy)alkyl, (Ci-Cs)alkyl, CN, CHO, nitro, F, CI, Br,
CFs, ﬁc@y d;CE{Fa[C%I qg}ir%%/)/r t(%'(%%a’kbxyl(a Cs)alkoxy, oxo, (Cq-Cg)alkanoyl, (Cx-Ce)alkenyl, (Cz-

Ce)aIKVnyhprd@zﬁ{)alkcgy b?tMﬂWQMWSWIGdQHCNH@Wazo[ 4, 5-b] pyri di nyl ,
1 Hjsmdasplydt, 5-clpyridinyl, 1
H[1, 2, 3]triazol o[ 4, 5-b] pyri dinyl, 1
H[1,2,3]triazol o[ 4,5-c]pyridinyl, pyrazolo[1, 5-
a] By Thecdompbynd afiachacne [oflgl&ma i By pi 4liorfy wherein
RYBdrEHh A lenePéHdr ol o[ 1, 2-a] pyridinyl,

9 i
Io rg l%%aﬁd %pyr azi m)) roI lbf?eg%gqg@m"woqa chhc wherein (b)

py IR B[P 0709mRRR4 hetescKgie, o Pﬁd‘i‘
is substitebzn (56 rherflepatt Hetarabyaly lor calfbeyclic, and wherein R* can be substituted by 1 to 2 of:

i m dazo[ 1, 2-a] pyri m di nyl, benzo[d][1.3]dioxolyl, or 1

H i nden- 2(3H) -sul fonyl, any of which can be

substituted by 1 to 2 of (Cl18&3)alkyl, CN, CHO, O,

F, CF3, nitro, hydroxy, 0X0, (Cl C3) aI kanoyl

~A ~ S A~
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diradical 1 is absent or is nethylene; diradical 6 is
-(CH2) X, wherein x is fromO to 3; diradical 7 is
WO ¢@6Ry7889 wherein y is fromO to 3; and wher ePCI/IB2E05/003829
sumof x+y is 2 to 3; and R is H and 35 R2 is (a)
SO,R9-hlBroRpstbsi ksl (@C@ﬁw,}(cl CHalkyh ICN; BHDOBY Cl, F GF 5 0DCRDPCHF £ CHF, nitro,

oSS Db ECS o e, S SLHBRIEL Sk SR, 5 camho

OmbndaﬁbbwwmdmapNand R2 can be substltuted by 1 to 2 of:
SCE hydroxy substituted (Cl-C3)al kyl, (Cl-C3)alkyl,
CHF2, nitro,
O, 55 D e e 2 oo 2 ™1
( &f isCB) trhératreoad hetef @Ryl OB fainingstip |3, hele@RiomBEYhithepn P substituted by 1 to 2
of: SO%IQ]' hgé’hlng éﬁ?%yut&io(b' @r)ﬁl‘qh,y Cﬁég?ﬁﬁy'l i eAob, Q@FS %Qrolﬂydro-ﬁp §C-

ok A RBoR: 6. G GSHear N g e P b (O akory oponaly
substifdeli/by BRO05/ 003829 diradicals 6 and 7 are both

nmet hyl ene; and R2 is (a) 9-10 nenbered heterocyclic,

or (b) 5-6 nenbered heterocgcllc or carbocyclic,

wife ITee porfrsynd of eny enesaf cleimsdel?. 1974 1.8 Wherer ed

he2ey Qenshilyl, @ocﬁf nofidl, RQisxBliny; 4H@Oolaer QuiroxdRRyl Ciggindpathyridinyl, 1,6-

naphtiaye%n&ﬁ a?aws hy#dﬂ%htl %é)agi%&\gpfim& %no%ﬁ@az %ba}} h&[é’ é%gyyrazmyl

yrldOCBGF@pyr@@l*yFerld@ﬁemzn]pmanwbpyrlso[hwmwyldInyl pyrido[2,3-clpyridazinyl,
benzirhi gézo@)rﬁ!)lg z&lﬁlﬂ-q:@érﬁbﬂﬁ%}yl 1P%Qrfo|&[§3§—bf5§|)oﬂ4yk MPYralo[3,2-clpyridinyl,

L C TSy Moo e

1H-imaso[ Q8- c]pyrmlnm;ﬂw 2, 3triad)o[krelpwidinyl, R2-[1,33]0ia2o®[4keeibwidiagl, pyrazolo[1,5-
a]pynmﬂrﬁ}ﬁ)%gg{o '5- déi%’?lhiﬁ{/lﬁhﬂﬂzoh ég]pg’ndt?\gﬁ rm%]pyn\mi/l GhyreRA , Lfpyraziny,

yrrolp[y,grclpxsymgl[]ﬁg:{yfr@gﬂ @Cp]p(y@ﬁazml) @4”?&9{1 5- %]Mln&}ywnw%zoﬁ éﬁ]pyrlmldmyl

imidazaiC2-alpdrimidinyl, G&rZo[diii .BKiaxohiyed i dinden-2@H)-sulfonyl, any of which can be substituted

o GEACEENRL G A B RSS90 39 omert.

Ca)aligmy.ion 1Qa)§l|k°>9/ubst|tut ed by CN 14. The corrpound of any
one of clainms 10 to 12 wherein: 15 R2 is quinolinyl,

I sQquj nol i nyl n ui noxal i nyl, quinazolinyl,
@ #h'fbﬁ ?’/r?dd‘?fﬁ@ Piri;%%rglght hyri di nyl, -1, 6-
nabhwhyzﬁdﬁﬁyl 1, 5- napht hyri di nyl , phthalazinyl,
bqﬂggggbk IyI 2,1, 3- benzot hi adi azol -
dIOXId benzo[c][l 2, 5] oxadi azol yl ,
bé%i%TﬁTWé%Bxazolyl benzo[djoxazolyl
beﬁhsﬁdwlsothlazolyl inidazo[2,1-b]thiazo|y|,
5- phenylthlazolyl 2- phenyl - 1, 3, 4-t hi adi azol yl ,
4- phenyl t hi azol 'y 4- phenyl -1, 2, 3- thiadi azol yI,
5- ghé’hwmm?ﬂda'@%w@ﬁﬂ 1, 3, 4- oxadi azol y! ,
S- dn’a@iwhmbbaenéommdmzm yl, 3- phenyl -1,2,4 20

x di | razonI
rﬁdlgé E sy {g&-&)l wﬁgg HX is fgqnﬁ? BYB heny! -
H.Q[rancaLY 1sr-(C‘édgb-| yyherelg _ycsj_frqql q_toiis ap herem the sum of x+y is 2to 3; and
trmﬁiﬂhm& yl)pyridinyl, 2- (1FprrazoI 1 -yl)pyridinyl,

@1 ﬂ %?:iWS'Bé gci}q%ergc%z >3 ocrf%)?);lt:)ﬁ?(co brh é%zﬁ? }nnﬂé‘é&i Néterocycllc or

carb04y0(<2 wbso0 Az bakubsiButgd hyphemginbered hasoRRise? eAryacycligrapd R can be
substfjted’ﬁ&sqgfsiaﬁogﬂ dré%tH%%oBétﬁLkqué @ycs':%yl t©,-@,)&Myl, CN, CHO, Br, Cl, F, CFs, OCF,,

X

OCHIgsx(gHF e By avidmGyplkony g Coalioxy. p?é?l% 55%'52”@)(‘24 Rl €
Co)alkynyl(delC, GR)atkbiyoopylonaBpsubSiitutddisy @dnpound of claim 1 or 2,

wherein: diradical 1 is absent or is nethyl;

diradical 2 is >C(O, ONRG{: -C(O O,

di 12adihe smmURdorsay o) of g 1P RE] shergin s J(CH)R

Whiagikd) 1% dbSerty Om O to 3; diradical 7 is (CH2)y ,

whereiny is fromO0O to 3; and wherein the sum of Xx+y

is 2to3 R3is nethyl; REis ethyl; and R6 is H or

methyl . 35 16. A conpound ac®rding to claim1, which

is selected from
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3-descl adi nosyl - 11, 12- di deoxy- 6- O net hyl - 3- oxo- 12, 11- (
oxycar bonyl - (1- ((qui nol i n-5-yl)-nethyl)-

W@2@bi06158% 3- yl ) -i m no) - eryt hronycin A, ~ PCT/IB2005/003829
3- descl adi nosyl - 11, 12- di deoxy- 6- O net hyl - 3 oxo- 12, 11-(

O EERE 7(a1e Mﬂﬂhﬂhblﬁﬂbm&ar(’d yl)-nethyl)-

el Sk aeteféw%Fcyérii@%*@éﬁ%é‘vé“%%hﬁtefgvc"G S gpepyp, wheren (o)
is substitytechiryie® mempdred (ictergcynligsh pﬁptpqy@{p reng wypl)am can be substitute by 1to 2 of:
SO, @E%Wé&osﬁéteé thld;yaﬁyly(b) Og)akylcr)m &L, BF, ©MECCR, BCF,, OCHF,, CHF, nitro,

descl adi ngs
hydro%yxglC‘o &‘rs}%(ﬁw (_CQ a)elt(c_ae(y,aoxH,a(sh?ﬁ@lﬁn&ylgcggﬁ)%}/eny? (C? XC? ai'kynyil' or (C -Cas)alkoxy
optionamt dupstuteizetdNdi n- 3-yl ) -i m no)-erythronmycin A, -90 WD
2006/ 067589 PCT/ 1 B2005/ 003829 :
- 3-descl adi noa(g -11, 12-di deox¥ 2-fl uaro-6- 0 net hyl - 3- ox
0- 1§2Tt[q_cq|@@y ?fl%h?ﬂeo(i'a'("f1 %112 wherein:
NFBFhE $1Y0 memBerdd digroatiilayiainiag td Thieterdtgms) whiah oA beesustituted by 1 to 2

of: S%Hgéygrlog)é?%stltutfed Eropay; S nglk% GA. CHO, ?' F,CFe nitrg Eydroxy((C1
Ca)alkoxyyEaiOaegry: pr, @1%)3'&@%& {Ca- )agypr)yL kﬁﬂqp ajkynyl, or (C1 Ca alkoxy optionally
Subst,mtayc@,\n 3-yl)-imno)-erythronycin A 5
descl adi nosyl - 11, 12- di deoxy- 6- O net hyl - 3- oxo-12, 11-(
oxycarbonyl (1-(8- nethoxqu|noI|ne 5-
metdhThe eaaendiofanBonyd  cleimisri)fe Brwhetsimnyci n A,

3- IﬁiE?sc‘gLL b RY l|.||no1h|]ryl ]c%nglinQIe&lﬁtYoxng eﬂ]ﬁ{aQMlhyI?Yr Q¥ ahingidinlt, 4,7-

naphtﬂgpwli ) 6 d‘@glﬂtﬁ ‘dﬁfyl31 ?,pﬁlp%lﬂ‘gcﬁ% _phl:hé]?zmyb H%oﬁfjtmazolyl 2,1,3-benzothiadiazol-
2,2-didxidlg $6ﬂ1m[h][n95}oka(ﬂato|;‘tlZmeza[dlamwaﬁeI@bﬂmdea&lnmnmlg_o_thl:\izolyl

|m|da?o?ﬁ?ﬂ9§zg&! 5&&3{1&/@1 %EE% i’)&(en I'-‘lsiézll {rl]'\%mazohsl 4- phenylthlazolyl 4-phenyl-1,2,3-

thladlg@ Vh 5753 ergloyazoll, Agphenyl-1,3,4-oxadiazolyl, 5- phenyl -1 2 4- oxad?azolyl 3+ pﬂwnyﬂ1 1,2,4-
oxadiaZo0/B Y lphdri- 18- ppragtan 4yph6mye i (dnytiaZdlyi0 x-phdrigl- 13-4 R exyazalylb (1 H-1,2,4-

tnazoKt%#tyﬂ{y}yl % (ﬁﬂ%\ﬂﬁ&? Igﬂy Idll’éyz & t(41'(-!1 2,4- trlaﬁoi Ylmynd §yl 1H- mcﬁ%%% 1,3-

dihydipbenroR,2- dioxolcthiophenyl, 4-(2- oxooxazolldm 3- yl)phenyl or 2H-in azolyl any of which can be
substan&ESC t@@loﬂ@ﬁ)d )aik)h, e -cHalenxy e6; freraldiyty; Sxopdr-Chiaikdrbyl (Cx-

| 1,8
Ca) a"f?a%h@hg%ﬁ%m&%&h@ﬂﬁ ?rgzetl di n-3-yl)-imino)-erythrom
ycin A, 15

3- %e%b%dhwa{brcmm 12 slivfigryy - 6- O met hyl - 3- oxo- 12, 11-(
on ethoxy 1, 8-

carb
%‘I@Pﬁ?’ﬂa'ﬁ?%@”tﬂ SERYF ) - azeti di n-3-yl)-i mino)-eryt hrom
yCdilmdléaIZIS >C(O) -C(O)N(R®)-, or -C(0)O~;

3- Q%ﬁ%%l%qén@ 11 12- di deoxy- 6- O net hyl - 3- oxo- 12, 11- (
T 4- (oxazol -5-yl)

beﬁ@é'ﬁ@éd‘?ﬂ% )“marf@twtrwm%) i M no) -erythronycin A,
3 dearhiads nomy/), whireharidirehe 0xy/3; Grdvindinihie-s8m @kory 12 1 B; (
garb&){yl (1-(3-(1 Hpyrazol-3- 20
%{ ésul fonyl )-azetidin-3-yl)-imno)-erythromycin
A R® is ethyl; and
3- fes ¢l adieysy! - 11, 12- di deoxy- 6- O net hyl - 3- oxo- 12, 11-(
oxycar bonyl - (1-(3-(1, 2, 3-t hi adi azol - 4-
yl) benzenesul fonyl)-azetidin-3-yl)-imnno)-erythronycin
A, 16. A compound according to claim 1, which is selected from:
3- d9s&l-aflb jw Y4 12- &3801)26@ rﬂ&ﬁ%ﬂ Ro- Qd m‘i(o rodn X L((duioflnls-G1)-methyl)-
azetu&%?%%lf 96) ryt {cd, noxal i ne-5- sul
ehEgHaNdsy¥h 9, 12-AaddR)-6-€x Méthylerw@nm ﬂoxﬁ*}érbonyl -(1-((quinolin-4-yl)-methyl)-
azetl@n d@g%.ﬁ@tdm&yhydm 12- di deoxy- 6- O-net hyl - 3- oxo-12, 11-(
ox g-cesczainpsyi-( 1,13- &de&xﬁﬁ-l@jrdetb}dérmwi 2] Boxycarbonyl-(1-(1 8-naphthyridin-4-yi)-
methyl)-azetific-BiyhHiraipd)esndtwnysin A.on -azetidin-3-yl)-imno)-er
!d{ ﬂﬂggppgggsy)\w)m d|deox¥lnﬁn0 meXyI 3-0x0-12,11- oxycarb%m)/l -(1-((1,5- n%phthyndin-4-yl)-
methﬂl areidin-au)reiagteniiromyinghdeoxy- 6- O- net hyl - 3- oxo- 12, 11- (
oxycar bonyl - (1- (8- nmet hoxyqu i nol i ne- 5-
sul fonyl)-azetidin-3-yi)-im no% erythromycin A,
3-descl adi nosyl - 11, 12- di deoxy96- O net hyl - 3- oxo- 12, 11-(
oxycar bonyl - (1- (8 ethoxqu|noI|ne 5 30

. e e
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3-descl adi nosyl - 11, 12- di deoxy- 6- O net hyl - 3- oxo-12, 11-(
woxyeastsenyl - (1- (1 R- (1, 8-napht hyri di n- PCT/IB2005/003829

4-yl)-ethyl)-azetidin-3-yl)-imno)-erythromycin A 19.

A nmethod of treating bacterial infection conprising

a?_r& bR li17 92-8ial 15:5-ARFIE-bGtHyVa-8f18 41-IoRarbdmy-a PRI 8-
naphttifidic-A1§)- SRR L4BH-39)-inMdy.crgRRmeéin &1 ai s 1 to 18 to a
S glapRBlindsN-1ngedicédrgs-0afiethyRBoxoed 1 ¢dxyarbomyirfie(iHialinolin-4-yl)-buty))-
azetidia@glindiorgrythomasiyAone of claims 1 to 18 in the o
manescaditasy'e 137-disearsr unatiyhi-oxor ! eeaiPRG (g atelipygtinoine-5-
methylp-ﬁzfeg%?-@-ﬂhlminp rythromycin A,
3-descladinosyl-11,12-dideoxy-6-O-methyl-3-oxo-12,11-(oxycarbonyl-(1 -(3-methoxyquinoline-4-
methyl)-azetidin-3-yl)-imino)-erythromycin A,
3-descladinosyl-11,12-dideoxy-6-O-methyl-3-oxo-12,11-(oxycarbonyl-(1-(3-methoxy-1,8-
naphthyridine-4-methyl)-azetidin-3-yl)-imino)-erythromycin A,
3-descladinosyl-11,12-dideoxy-6-O-methyl-3-oxo-12,11-(oxycarbonyl-(1-(3-bromo-1,8-
naphthyridine-4-methyl)-azetidin-3-yl)-imino)-erythromycin A,
3-descladinosyl-11,12-dideoxy-6-O-methyl-3-oxo-12,11-(oxycarbonyl-(1-(3-chloro-1,8-
naphthyridine-4-methyl)-azetidin-3-yl)-imino)-erythromycin A,
3-descladinosyl-11,12-dideoxy-6-O-methyl-3-oxo-12,11-(oxycarbonyl-(1 -(3-ethoxy-1,8-
naphthyridine-4-methyl)-azetidin-3-yl)-imino)-erythromycin A,
3-descladinosyl-11,12-dideoxy-6-O-methyl-3-oxo-12,11-(oxycarbonyl-(1 -(4~(oxazol-5-y1)-

- benzenesulfonyl)-azetidin-3-yl)-imino)-erythromycin A,

3-descladinosyl-11,12-dideoxy-6-O-methyl-3-oxo-12,11-(oxycarbonyl-(1-(3-(1 H-pyrazol-3-
yl)benzenesulfonyl)-azetidin-3-yl)-imino)-erythromyein A,
3-descladinosyl-11,12-dideoxy-6-O-methyl-3-oxo0-12,11-(oxycarbonyl-(1-(3-(1 ,2,3-thiadiazol-4-
yl)benzenesulfonyl)-azetidin-3-yl)-imino)-erythromycin A,
3-descladinosyl-11,12-dideoxy-6-O-methyl-3-oxo0-12,11-(oxycarbonyl-(1 -(quinoxaline-5-sulfonyl)-
azetidin-3-yl)-imino)-erythromycin A,
3-descladinosyl-11,12-dideoxy-6-O-methyl-3-oxo-12,11-(oxycarbonyl-(1-(1 ,3-dihydrobenzo-2,2-
dioxo|clthiophene-5-sulfonyl)-azetidin-3-yl)-imino)-erythromycin A,
3-descladinosyl-11,12-dideoxy-6-O-methyl-3-oxo0-12,11~(oxycarbonyl-(1 -(8-methoxyguinoline-5-
sulfonyl)-azetidin-3-yl)-imino)-erythromycin A,
3-descladinosyl-11,12-dideoxy-6-O-methyl-3-oxo-12,11-(oxycarbonyl-(1 -(8-ethoxyquinoline-5-
sulfonyl)-azetidin-3-yl)-imino)-erythromycin A,
3-descladinosyl-11,12-dideoxy-2-fluoro-6-O-methyl-3-oxo-12,11-(oxycarbonyl-(1-(3-cyano-4-
ethoxybenzene-1-sulfonyl)-azetidin-3-yl)-imino)-erythromycin A,
3-descladinosyl-11,12-dideoxy-6-O-methyl-3-oxo-12,11-(oxycarbonyl-(1-(4-ethoxy-3-
methoxybenzene-1-sulfonyl)-azetidin-3-yl)-imino)-erythromycin A, or
3-descladinosyl-11,12-dideoxy-6-O-methyl-3-oxo-12,11-(oxycarbonyi-(1 -(8-methoxyquinoxaline-5-
sulfonyl)-azetidin-3-yl)-imino)-erythromycin A.

17. A compound according to any one of claims 1 to 16, which has an in vitro MIC for S. pyogenes that is

resistant to clarithromycin of 8 ug/mL or less.

18. 3-descladinosyl-11,12-dideoxy-6-O-methyl-3-oxo-12,11-(oxycarbonyl-(1-(1 R-(1,8-naphthyridin-
4-yl)-ethyl)-azetidin-3-yl)-imino)-erythromycin A.

19. A method of treating bacterial infection comprising administering a therapeutically effective
amount of the compound of any one of claims 1 to 18 to a subject in need thereof.

20. Use of a compound according to any one of claims 1 to 18 in the manufacture of a medicament
for treating bacterial infection.
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