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wherein C11 and C12 represent carbons at positions C-11 and C-12 of erythromycin-based macrolide Ring
C by conventional macrolide numbering, and the other variables shown are defined herein; their preparation
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Group R? can be H or Ar. In some embodiments, R? or 2-R? is a protecting group, &.g., H, Bn, Bzh,
CBZ, benzyloxymethyl, or BOC, or any other suitable group.
Group R® can be (C,-Celalkyl, (Co-Ca)alkenyl, or (C»-Ce)alkynyl, any of which can be substituted,
e.g., by Ar
30 Group R* can be H or F, preferably with the proviso that when diradical 3 is not >C(0), R*is H.
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DETAILED DESCRIPTION OF THE INVENTION

The following Detailed Description provides additional non-limiting details of the invention, including
general preparations, and examples of the invention. '

35 Compounds
As discussed above, the present invention includes erythromycin-based macrolides containing a C-

11/C-12 cyclic urea or carbamate (Ring B) attached (directly or indirectly) to a cyclic amine (Ring A), which
in turn can be attached to a headpiece (Group 2-R%). In some aspects, the invention includes the
compounds of Formula |. Furthermore, the invention includes the subgenuses and disclosed species
40 {embodiments), including preferred embodiments, encompassed by Formula ¢, including in particular the
following:
in some aspects of the invention, diradical 1 can be absent or methylene; or in some preferred
embodiments diradical 1 is specifically absent,



Diradical 6 can in sone aspects be -(CH2); and diradical 7 can be -(CH2)11-,
wherein x and y are 20 independently integers fromO to 4, and wherein the
sum of x+WQAH0¢PGHEY2 to 4; or nore specifically x and y PCHIB2eS/H08Dger s
fromO to 3 (or 1 to 2) for a sumof 2 to 3; or nore specifically,
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45  ethyl)-azetidin-3-yl)-imino)-erythromycin A, (Ex. 1.25)
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met hyl ) -azetidin-3-yt)-imno)-erythronycin A (Ex. 1.69)
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51101 meth X 1 ~ thyridi

ony]g ol 2 SRR ST e %w PO embr

3-descl n n lHﬁl - 1%‘}B§°f§°aibfm(| &g‘tgﬁﬂﬂﬁﬁblpﬁdhﬂg brom
01,5 gg#"ﬁ'ﬁé ﬁ%&ﬁk‘%}yyﬁﬁ ﬁwﬁ %ﬁ‘ﬁb@&% 3V Aok - B SBHABirp{ EX

c atHYI)naZetl in- f¥1|—e%t<_;&éom 64?«@(5( 710 3¢
3- descl xﬁw s x§-19¥ﬂ(olycarb%nﬂ~%f (8 SRR S

B 1 Y o ;,‘%ﬂ%'“““ %a 61 Ay 2 GGGk

idebky e 121 i n~4-yl)-propyi)-
1 ( OXy C aeieIn By iind) JrybHr Gy (ESL. 1,618 - 4-
met hyi ) - azet gdiestiadingsyl-11, m—dma)oxﬁe-ﬂl-MthymmmAl1-(diycarbbnﬂ-ﬁ)—ﬁ45u|nohn-4-yf)-ethyl)~
3- d&fs c| azttidinSyf)-riido)-battuerlend; - (Ex.0-88pt hyl - 3- oxo- 12, 11- (oxycar bonyl - (1-(3-ftuo
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1.89) 3-descladinosyl-11,12-dideo methyl 3—ox 1211 (o arpony}-(1- uinolizin,

3 descl,ga, %d,ﬁi 5 dy- i h TGN ﬂ “) qr‘lg yl - (nf (6 met h
o no?ﬁ’ﬁga- odERll %"‘SS’% ey O, KRG ot sAphlh

3 descl.a.ﬁie 12, 11-"( oxycar bonyh( (napht ha

| ene-| - met hy?hemﬁ&n@gm1l %d’de%mﬁg-b'méﬂ\ws-bx@{ﬂﬁh@Wﬁbﬁyl A-(s{thoxyquihbline-4-
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3-descladinosyl-11,12-dideoxy-6-O-methyl-3-0x0-12,11-(oxycarbonyl-{ 1-(1-fluoro-3-
60  methoxybenzene-2-methyl)-azetidin-3-yi)-imino)-erythromycin A. (Ex. 1.85)
3-descladinosyi-11,12-dideoxy-6-O-methyl-3-ox0-12,11-(oxycarbonyl-(1-(2-methoxynaphthalene-1-
methyl)-azetidin-3-y1)-imino)-erythromycin A. (Ex. 1.86)
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3-descladinosyl-11,12-dideoxy-6-O-methyl-3-oxo-12,11-(oxycarbonyl-(1-(H-imidazo[1,2-a]pyridine-
3-sulfonyl)-azetidin-3-yl)-imino)-erythromycin A. (Ex. 3.15)
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azetidin-3-yl}imno)-erythromycin A. (Bc. 3.11)
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ethyl -2Htetrazol -5 ypbenzenesuffonyl)-azetidin-3-yl)-imno)-erythronycin

A (EX. 3xbhhos/s7589
3-descl adi nosyl - 11, 12- di deoxy- 6- O net hyl - 3- oxo- 12, 11- (Oxcga{%ogglo?ssesl (4-(1

H L2, 4 tri %gl%sc[édl%s}tq?% %Jagoxlflef(s) m)é{h%/I F gxg-tﬁqll-(ox%ce*t?on&m 1 rztg)eoxazo é hronycin A

 es oV ihas “:%g A %035"% x}&;rﬂujnyl( aragny! - (1- (4(6-

rret hyI ?%%Q%%& yf:iﬂﬁ\ 3(?3?/95 I 'm no) - erythronyc
ladlnos

3 descl f‘é?t%é’ m’ 11 12- dideoxy 6 0 mregeﬂ 3-oxo-12 11 (ox carbonyl ((1) )((til (g a3r45tglre]\§l/ifnzol 2 (4 (2n

1,2,3-0 rtbsﬁaqrﬁ@aué&xv bnem%xdhm&wkwarbdmnﬂwwm onycin A

( Ex. 3flEt§t)benzenesutfonyl) -azetidin-3-yl}-imino)-erythromycin A. (Ex. 3.77)

3- descl adi n@sigkeiddinodyl-1 0 H 2Haidedky- 8-Bmediigydxo-32, @k{bxic&rﬁohyl((mw{d}mmdle-e-l (4-(1,3
, 410X adulfany)-azatidirs 8-yt pashnansyeinfAO (k. )3:78r et | di n-3-yi ) -i m no)-erythronycin A

( E)L 3.56) 3-descladinosyl-11,12-dideoxy-6-O-methyl-3-oxo-12,11-(oxycarbonyl-(1-(5-(1H-pyrazol-1-

3- desc lybnyridins§-suifoayiizetitin@p)mird)-orvtieanyeh A3 (o« 8.80P, 11- (oxycar bonyl - ( 1-.(3H ben

zo[ d] [ 1, 2, 3PBtdebcladisioayl-1512-di tQ- mawt&mﬁazfsiiqucamnnmy-{?efﬂtmow&jH;troldnzoﬁﬂ ( Ex.

3.57) yl)benzenesulfonyl) -azetidin-3-yi)-imino)-erythromycin A. (Ex. 3.81)

3- aésc| adi nd Fclapmiw améiswvﬁ%mﬁw x°'32 ak&pxx@@pyl((weaﬂwewi F14( 1- (3 (1

enzene
g'- g)ér at s ad: ﬂlﬁl@ —3 oxo1 1 (xycarrrtlto?agl)ﬁ 1 s}xc;]arzglg%cslul?onel)

3- desc'aée&f"f*@%‘zgt" on :ﬁﬁ"ﬁ%ﬁa@%& iiwm 2.0 R andobip PRLRBIAM pyfabok & (5

et h

h -azetidin-3-yl)-imin in A,
oxat) TSP e o oo & EX 090 o LGNS iyl X
3. 60) azetidin-3-yl)-iming)-e hromyc:nA (Ex. 3.87)
3- descl adi n@sféc 1§11 2l81800ky-8-CnBM{1tako-32, PK Ricfdrbohytl P AlotP@dzoks - (4- (5-m
et hyl - ¥bdnfenesulfonyl)-azetidin-3-yi)-imino)-erythromycin A. (Ex. 3.88)
oxasli i azol - 3-dgbcldaitnozd>-n & s2+idexy- B)o-mamwaebxmzqytq\cyoarbdng)ﬁﬁumbltmwmﬁmlm ( Ex.
3. 61) azetidin-3-yl)-imino)-erythromycin A. (Ex. 3.89)
3-descadi no8 inosyl-41. 8 dislsoxg-6O- mwﬂwgiaxtmﬂmnwdmemwm@qu@e( 1, 3,

4- ox adBaionylpazetidin-giyi-ises ngendsemyciiny | (Fx888} i di n-3-yl)-im o% rythromycin A
(Ex, 3. 2 3-desclad|nosyl -11,12- d;deoxy-s-o methyl-3-oxo-12,11-(oxycarbonyl-(1-(naphthalene-2-suiforyl)-

33%?]:;2% lﬂ%ﬁﬂm@?) brﬁﬁ" - (! 3;%%5”%@??%%@%%@%‘1‘”&?%@ bon#gﬁv@ 3 (1 2

(Ex 338
4 descla%qg, 8 % *ﬁﬁ%?é Py &ayw WSSO 3. (oxa
zoBs2 y ! 5 :‘ﬂetﬁ mo-u@\ﬂwmhr( Art-irda¥ole-3- 65)
3- deSCkzﬂl@hWﬁdirﬂ-é—yﬁ-ﬂn W r@ﬁd 3-0x0-12,11 (oxycar bonyl (1-(3-(pyr
i dazi n- 3- 'y B)osumamass-, muéo)cy-amhmdm-oﬁwmit(ds&ydaﬂionﬂr(vt1mebanzezz-Ex
3.72) Bloxo[c]th|ophene-5-sulfonyl)-azet|din -3-yi)-imino)-erythromycin A. (Ex. 3.95)

3- descl adi n8sipsclatinpgyp1 unmaeo;«yumemwm&m Dic(oxgrtbby{bmetnyh-Bryridagde-64- (1, 3

, 4-1 )hl adicaideazeiin--vi)-inv}-enybramytio y [(Fx. 886)t i di n- 3-yl ) -i nmino)-erythronycin A
(Ex 3.76) 3-desc[ad|nosy1 -11,12- dldeoxy-G-O me yl-3-oxo—12 11-(oxycarbonyi-(1 -(6-chloroimidazof2,1-

3- descP]HEﬁZﬁ “’fq!‘l")'ﬂeﬂélf‘ 11- (oxycar bon\b/@e' (3-cyan
0-4 fl u% ? g‘ h1.13-d ?HFQP ﬂ‘Y' MB)‘%? VicasRarv(H(auin 53, 77)
By

¥ =12 11 bpnyl - (1- (b
e ;% & 1}}? wﬁf@m peny! L (enzel
3- desc

yufu) faam@%nkon@ - (5- (1
H pyr aaﬂalnauh-sy}j lﬂ.iﬁu}rdrﬁhraﬁyc?nﬁ rwmb) azetl ! n 23“ % A.
(Ex . 3-descladinosyl-11,12-dideoxy-6-0-methyl-3-ox0-12,11- (oxycarbonyl (1-(8- methoxyqulnollne-s-

3- Htescbtmdmyn@&yﬁdirﬂiyiﬁﬁﬂm-d@mwm@ gt Byb#H3- oxo- 12, 11- (oxycar bonyl - (1- (3-fl uo
ro-4-(1 Hi Gdeshiadinbsyi-11;12-tidevxy6-€srabthyh3yoke-82, et- (oﬂyaarb%myu(‘} {(Brathryquinoljriehs-omy ci n
A.  ( Exsulfgny@idretidi-3-yi)-imino)-erythromycin A. (Ex. 3.102)

3- descl adi n3<gsclatinodyb1ti2id -B{I@rerBChpethd-3oxo-1 2.2 1-{akyqathopy 4t- Baaygno-¢-1- (4- (1H

i mi dazehoxybenzenastaulionid) wwt-erytbronwgn EN #169) - eryt.hromycin A (Ex.
3.82) 3-descladinosyl-11,12- dideoxy -O-methyl 3-oxo-12 oxycarbonyl—(1 benzo{d]lsothlazole-e-

3- deschufanh di"l@cY'h'EWH’D oyein &, 43- ox0- 12, 11- w@carb nyl - (1- (1
H- i ndazol e  12500R0KY;f ‘?‘ih"AV Ex. 3.85)

Skl 120l .e mﬁ%‘)(
Bave o Sl i ﬁ e
12, 11- Qd?fé gfé};’yigéi ' 9 aze f-c_?@fbbmz_ene-v

|no) eryt orTyC| n

3- descl adi nosyl - 11, 12 di deoxy 6- O net hyI 3-0xo0-12, 11- (oxycar bonyl - (1- (4-fl uo
r o- 3- (oxazol - 5- 0.



yl ) benzenesul fonyl ) -azeti di n-3-yimno)-erythronycin A (Ex. 3.88) 25
3-descl adi nosyl - 11, 12- di deoxy- 6- O net hyl - 3- oxo-
12, 11- ( oxywarzooerogrssy 1- (qui noi i ne- 6- sut fonyl ) -
azetidin-3-yl)-imno)-erythronycin A (ELL 3.89) PCT/IB2005/003829
3 deocl adt g bacblindsgrf, fledadtylis & ARHY ot 8 ool O CE b cing 2. 1=t 1
y1 benz ol bihiz2aianyiFimbs ity ae dhdgy| )~ | m no) - er ythromycin A
3.90) 3-descladinosyl-11,12-dideoxy-6-O-methyl-3-oxo-12,11-(oxycarbonyl-(1-(3-(cyanometho: )-4
3-descl mdthmqseﬂzeﬂeh al%oﬂu)daeemﬁylpmy h’ylhro'ﬁ'ryﬁm(lr 1Bx. Bhogoxycar bonyl - (1- (naphth
al erge- 2- sul f Bigdcladin®- HZEdidkiory-8-Oymgthyil-Bdone ) 2, eT-{uixiradiopy{ 13(344- ( Ex. 3. 91)
3- descl fhudrapbenpky)lichzdria- asulferylyaz étidin- Jrpkiminb)-Srvibromydil AL 1EX. 8y@ar bonyl - ( 1- ( pht hal
azi ne- 5-sul fBrdqdcbadlnwbtﬂ,m-dxde@xwﬁ-p-methyh&)axm}n8/.1h(ou!yapd:ionyl-m -(8risthylcRinelie-5-
3- desc| sufort)sgetidins-WiFmito HerghiprgciDAMEXhgN 13- 0x0- 12, 11- car bonyl - (1- ( qui nox
al i ne- 5- sul f Asaciadinesylett; @rdidedxy6-O-nelhdPee-y2. h%@#yf@rhq é@@mosvwxgses
d&cl%ﬁ’ﬁyﬂﬁﬁmmﬁ Y amigp HengliprgcimAER N1 ox0- 12, 11- éh(hécar bonyl - (1
(1- mat@ﬁ ﬁc éﬁ%ﬁ"é '@d‘@&?‘if‘@“ﬁﬁ?’m‘hy& BI“F'E'ﬁ ﬁi‘@wgbgﬂ erythronmycin A
(Ex 3 )‘°’3‘“ qél'ﬂ? ifopyl)- ﬁ“ (Ex. 3. 13)
et hyI 3 y%ﬂ) Wogyl $1-(8-methylguinoxaline-5-

5 8 &93%3 . Exgz o %‘l‘»e 5 }95 ! é %1 DR RSl
id - : o5
5“' fOﬁyﬁe)nz ﬁl@&l | Jﬁ%u o fé} cin %ﬁﬁ'ﬁ%‘hwng -

3- descl adl nogYéarik x 12)’1(9(0%?@ ﬂ?lx(ﬁfeﬂfybﬂﬂuﬁhyl(ﬂ-f-w chlo
r oigy daiﬁﬂ&zaleibsulﬂnwlhﬁﬂdlﬁ-@ﬂwﬁiﬂ )t@vturba\yoﬁmte jatiH 0) -imno)-erythronycin A
(Ex. 3.97) 3-descladinosyl-11,12-dideoxy-6-O-methyl-3-oxo-12,11-(oxycarbonyl-(1-(benzhydryl)-(azetidin-3-yI' \)
3- desclraethyl)asudo)—érj:thﬂ)&ydmﬂe(my4ﬁ1)fl uor o- 6- O- et hyl - 3o0x0-12, 11- (oxycar bonyi~"( 1
- (qui noxal i n2déscladihdsyirmy| I2-dideoxy-8HOFmEBhyis bxaﬂmm)my@tﬂonybmy«nwmom-ﬁ -(EnEth@)-98) 45
3- descl (agdtidipSy-methybdmie)cargirpmpeiDAntsia/14) 3- oxo- 12 11 car bonél (1 (3 cyan

o- £5 et hoxy b%‘ﬁ%é'ﬁ@n%ﬂsﬂlw %:Qeftlﬁtw %0@-)21&}:
3 99) 3-yi)-methyi)- (azet1d|n3yl)-me y) imino)-erythromycin A. (Ex. 4.18)

3-descl adlcg ggscladin ) Yh _P". 7%3( -(opir%:a@ Bﬂﬂfﬂr (1- (qui not
? é&# e gl
et 95'1119(( U85

|ne 5- sltﬁ
oxyc'gthﬂ hﬁ)(

m o
oxqu no%hﬂ)o j‘% i V' O
3.101) 3 yi)- methyl -imino)-3-((2- memylpyrrolldln -1-carbon I)-erythromycmA

3- descl adl NS Yéscibdindsy 1] 122kerxP6-Or ety Ryl-t {mﬁwm[ztmﬂwmﬁbﬁﬁ et ho
Xyqui nqhethyl)e(afeﬂdlaJalyi)@rreﬂy))qm@ts-ah-(&fﬁombﬁenylﬁbm)ndlw e DrythrémydiEx.. (E8. 102)

3- @ssclmoBynosyl - 11, 12- di deoxy- 2-f | uor o- 6- G net hyl - 3- oxo-12, 11- (oxycar bonyl - (
1- ( 3- cyano- 43-gesalastindsginid di2adideosy-Damgiiy)- 1 e fokgbiarboByl1- «1H—mrnob52 Eblpyridinedghei n A
(Ex. 3. meByl)-(82etidin-3-yl)-methyl)-imino)-3-((2-(3-flucrophenyl)-pyrrolidine)-1-carbonyl)-erythromycin A. (Ex.

3 descl%@ﬁ)nosyl 11, 12-di deoxy 6 0 met hf 3 0x0- 12, 11 oxycar bonyi - ( 1- (Ib nzo[

ot hi azof%’d@’a@w& Ay %ﬂ?‘ﬂpyf B33, 104
s cI BEMS t’d'lﬁ VQ FZI g ‘E @%”’P ’E oY i Fg%\ et )hZ)
xy 3 Wﬁyg_gm osyl %% HX?;1 Eﬂ:é}%l | vy @X

?. igSLI %99 ¥4 Hriﬁ) 11 1 tdeoxy% e yl-3—oxo-1 11- orycﬁbo?ygﬁ (m-lor%ygolg[z %lapynchn
Met4zoxy enze@&é ragfrk\s OH)‘I y Qo-iéﬂ-ln FbXﬁJﬂhQ(@(@hé}:hﬂ\ ricif %3 106)
3- descl methyPFy-byrblldint - yiflintles) 6y tRorkiiet. (‘oxycar bonyr (i chI or
obenzene- 1- Wéﬁmyds»l 1azletd|d$bﬂf§0)fhe\hyl @bem).?ﬂ wk%amw(ﬂ(m'be(n@[&]lrﬁdam@

VO 2006/iatathyBq APGyoidBRD gibia@3-8aMromycin A. (Ex. 9.06)

3- descl adi no3géscladindsg-id | 1@alidepxys6- O-mﬂ'th&bchﬂ)kb(om;:ltbmmﬂ ﬂxﬁﬂmmbdmyﬁ yl)( metbyl)- ac et
am80d o iérpysreiidin-3-yB-minayapthyomycit A.dER-987Yi ) - i ni no) - er yt hr onyci 08)
3-descl adi n acliﬂ.hﬂ@ﬂ 1a.1a xsefi@m xosi%wo(omamnw 5y 'F‘Eﬁiﬁ'yﬂ yi)( rmett-m ( cya

yrppli |
norret ho(f%’ %EP sglad nos?/pQH 12&%&); 2+ uoro-ﬁ% nZetr?y%-g-tolxg-%zn 113 (oXyo)arblozggl-ao()1 Her ythronmycin
sc|%?8F %&{% f%i}f %"g F‘W@ em“' ’H&‘i % 1.
-1 -1 yC B
ORGSR orL e L
3-descladinosyl-11,12-dideoxy-6-O-methyl-3-ox0-12 11-(oxycarbonyl-(1 -((1H-pyrrolo{2,3-b]pyridin-
3-yl)-methyl)-(( S)-pyrrolidin-3-yi}-methyl)-imino)-erythromycin A. (Ex. 11.05)
3-descladinosyl-11,12-dideoxy-6-O-methyl-3-0x0-12,11-{oxycarbonyi-(1-{(quinolin-4-y!)-methyl)-
60  ((S)-pyrrolidin-3-yi)}-methyl)-imino)-srythromycin A. (Ex. 11.11)

3 110)

Other embodiments include the examples herein and the compounds within the scope of this
document. Of note are compounds having an in vitro a MIC of about 8 pug/mL orless (preferably 4 pg/mt.
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3-descl adi nosyl - 11, 12- di deoxy- 6- O net hyl - 3- oxo- 12, 11- (oxycar bonyl - (1- (8-neth
yl qui nol i ne-5 sul fonyl)-azetidin-3-yl)-imno)-erythronycin A (Ex. 3.111)
3-descl adi nosyl - 11, 12- di deoxy- 6- O net hyl - 3- oxo- 12, 11- (oxycar bonyl - (1- (8-neth
oxyqui nonebizts/e7ssd0 sul fonyl)-azetidin-3-yl)-imno)-eryyhyameshiissy (EX.
3.112)

3-descl_adi k 6= -3 QX 05 B carbonyl - (1- (8-
(di f | oS %ﬁgt%ﬁ%@ #li’g’ﬁ%?q i’sﬂg%%{r@%ny‘%@&@t? I %-%Tﬁﬁ’é%}{'%@)@@r y'tpﬁég]eﬁél%i n A
( Ex. 3.197%)nd/or an in vitro MIC of about 0.5 ug/mL or less against S. pneumo. that is resistant to clarithromycin

3- desclpgdi Nosweiiot hedtamEind EQplbs 4 PRtiY, - 3- 0x0- 12, 11- (oxycar bonyl - (1- (8- meth

' bl
yl g ui noxa?jl ne-5 suf_onyt)-aze‘tal_dl' n-3-yl)-imno)-erythronycin A. (Ex. 3.114)
15 The present invention is not limited to the’ erythromyCin madifications referred to above. For

3- dosclol iy il ooy o G5 0001008186y, g1y (S 0ATBILD (g, 2-0
xooxaz - 3. nzene-d - -azetidin-3-yL)- -erythronycin A
(s U ) At edo o d PRRPAR TR 590 Do B0 B S5d pef1 ) 180 Vet I o
12, 11- (used; 6=5 bwdifitati¢rs-retbrrad div iet/d 2DOFY100B18 (e.g., page 4) can be used; C-6 modifications
ze“fg( héfgrpéfi‘lé;)ih UL o0t 8072958 02 pask BPUE ok RbbsAs e YWade 4TI b MahiaTy ci n
3- desccAHPRDI7N-and US 200241956216 e rRagRA) -o3n dieoused; G-B. mesiatignnisfayed foin YSet hy
| - 30 - anbw¢mm?1l&(ag., e1) can be used; cl-e modifications refer{eﬁ toin usI 4.47:.76?: US 4,51 7,353; and
i ndazol g- 5- nyl)-azetidin-3-vyl)-im.no)-erythramcln
5" dosoi BB RCBIA e Yoo o9 B Lo A s S9ane 10 Vs Ao o9k g ny
dryl ) - (pagest 12¢fi4)1-a8d WQ 03/004509 harl be iseit:rd)13 erogiitationsrefemediio it K6, 20030100518 (e.g.,
3-d (We=Yal | ' - B= -3 ) ;
7 oo P S0t yssbodio a6 o e A By Lo Zﬁgﬁﬁ?ﬁiﬁﬁéﬁﬁé‘?ﬂ%’ b vy
25 3. dOLEPRAING BRegs. 1 Thess deruments aredUInIFRIPRted by ealerence hereiny oxycar bonyl - ( 1- (( 1
|;' mls ; rol o 2|,T$|e fﬂe@ht i:ngk@nﬂon incltlldes intennetliiates. For example, thﬁ invention inclx\des compouzds

- - -, LN-.3- - o -ar r I
3 tebo RRENGTEA 4 Blfrialtg b i ek 12 odee iR AT e et Qe Blos o,
hyl - 1 Hi2,11-(oxycarbonyl-(azetidin-3-yl)-imino)-erythromycin A or 3-descladinosyi-11,12-dldeoxy-8-O-methyl-3-
2 enzo( &ké-i2, $a@ERjcarborih-) 1-BEHAYdrir-d-B8FM-8-9)-Rriks) ShrrdFRjciA, Jrhe fvEtbn B ihaladugy Ci n

. (Ex. 4.44 2 i .
3 doso PIGREEGI2H ushen - SRFPREYHEAIerd st 1 Srappusinbiyt etasons 1
H29rrol o[ 2, 3-b] pyridin-3-yl)- 30 ‘
et hy | Jgeh8afrbit o m¥ t hyl)-am no)-3-((2-nethyl pyrrolidine)-1-carbonyl)-
erythr . :
3- éescl adi nd$§ romppunds. of thsRiasenbinyentipn ¢ap| be prepanad agsarding 19dhg veseriptipnsgsRhaHRs:n- 8-
yl') - metahy bxlan{pis Béseifl) wihich are non-fimiting, in combination with the knowledge of the skilled artisan.
S ) B ekt BhiAR) 2 AR Bk TR} of WiEh PS8 b o 'Y AP ore
3- @@ sciconimarsialy availblbpcani feeiitghle stayting: Mialprialg for prepgringrompoundy ot the Invgntion.  Ses,
H-pyr Ir Adpis 23653]8@9& @idé?,ﬁoé? ’aM&rl] )L,|331 ,803, These documents are]c flully incorpﬁratedl by referenceI herein.
[ng;s% Oa];”( ;i _Z %by“%%ﬁéﬂ%ﬁ &g&eé(ga-nlb?yg%} '@gé Eée(v%}ious%%é) %o&rﬁ%ﬁgﬁsp@gnrnglall,dﬁs?.e) -1
3- descIFadexample] WS A00RP1 @lisd@ descrifies Bremeepaydtiod af sldh ¢ompparals rbpages £2-27 nd refers to,
H pyrraql - ridi
melto %yl %‘d(jc[agset% |4§?’ﬁ%3&8{ Wneg%llh%/ﬁs)? i%een%lfq gs (?’%7-2(3&1 fﬁt 88'%"85?13?{3‘?‘) -'Dg’yorf rﬂ?ﬁ |ab |Vr?eyl -
c aPBonFPumenisErs thfcpomted by referengedigrein.

ﬁ; descl ?di NGHPWN hbthbds d&:da@fme&}lognﬁmhulvaﬂﬁio&ht trexgeapdanioy [(Fdrmhula(,1R%. For
pyrral o 3 i n-3- =

meb 1 Faihge U PRI Boians, 5566 Hepories slovigions gt £ Ty ahoye dosuments s fulv, -
in A (résrpoied Oy reference herein. Appropriate functional group protection and deprotection can be required

3- deschgdbfisidnstdmataisdi deoxy- 6- O- et hyl 3- oxo- 12, 11- (oxycar bonyl - (1- (( qui noi

352 i oo e G Rod b esart o1 PO o 1A S Pk D R f (1
Iél: p|y; E ahd E?,grc::hpg]:zg)yhiér fﬁg?mpﬂsg?d }i)y reariti_on ofa c~:_}rre||:rn:vu![1(?1 traf Fonglijlﬁ i (Sch(eme 1) where R™ and "
3 ene ot bifiost yRY A dhid St b dcd IR STl R Bul depennucham g

pht hyr iTHFnerolyeng in theepraganpe R base suabl asdiEA-3d i the presency oban/adtivaionpe éatalyst sydhx .

9. 05) : . . . 13 .
3 22 e ot it st gt et o
H Hnz 8 iptalgdert peih Ry (Gra)-and Fhy(C4") /1 pYis wred iy qoup B - HMWW%?‘%%Q’BH@/ in A
g E)(; 9|c£}g.hen be linsialled 1(gt C-.4’3 ina subsegrent f:tﬁp,l thus differeniigtin A" from R™. Variors pni)tecting

- descl adi nosy| - - di deoxy- 6- -3-0x0-12, 11- (oxycar hopyl.- (1- ((i soqu
i nol i n9540% ?Fﬁr@rf yr))c_an%@ ?85;3% 'F‘E??ﬁ %95?%5‘?8}” ?‘F?F?FO%I%r ! Mv{gﬂm n %@
9. 07)
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benzo[ d] i m dazol e- 2- carboxyl )-((R) -pyrrolidin-2-yl)-nmethyl)-imno)-erythrony
cin A, (Ex. 10.27) 55

3- descl adiW@ 2806047584 2- di deoxy- 6- O net hyl - 3- oxo- 12, 11- ( ox\p¢arBesiedsis (( qui no
xalin-8-yi)-methyl)- ((S)-pyrrolidin-3-yl)-nethyl)-am no)-erythronmycin A

( Ex. 1lc£ﬂénoyl and silyl protecting groups, and the Ilke whlch can be introduced by known methods. In some

EI_ S; fﬂ)? g g (izlﬁ oﬁ(’}l’?enﬁq ﬂ1e protegtmg reagtrani is Xcetrc r?§;8r'|d1é2 ’C}tl}ér(e())(arxglgsr gf%%rloiy(-&'btggt%g

3-yl ) - ngrbtipsl inel(deSinefhyithiamatiny, NFASS, yTBDMSt TRDFS,i ethere )sudr ws hn&llmgxgmethw ar(dEesters
11. 05)

3- descl ;grczjudm A? Bf'laridzth?i méeeo Ief}Of a?rﬁtki S%Vents mclufe Pf Nz g)ig!)t/):éo;orr -?-!LF qdl no
1 n-51- yPYISReipySuTowts, DME) N&wm@hw@nqtansd@ pxemettiphgsphericAdaraide, riampt Ty o
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PCT/ 1B2005/ ooaaaﬂnmcdnmsunmganm &g., py Gepidtéthbih Scisermeasli te 3aa bbihio the compounds
clarithromc nj oy ypgene FOh.and/ or
R é@X/ Rhnd 3, 2, %ﬁ r@ﬁ&é‘@néréﬁndéa%rcgmf? Sg(o‘i el &dlgr]]l E%g
resistant to clarithyonycin by, e.g. ..__fmmgtfl ux rrecha:nl sm Exarrpl es are
provi ded. The pr i Qventl onis not limted to k‘iao

nodi fi cations ref tg‘*alﬁ&re. For 5 eyl e, no |B tlona-—-referred
to in US 200348 (eng. ,NPage 1); 4 ( 1); US

6, 140, 479 (e. gwyYcol@m2); YS4g, 043,226 (e.g. uand US
200210115621 (e.b., Bage,l be us€td; C- 5 fodi- Senfy §r ed toin
US 2003/ 01 0881 & (e [g.,9Pade-4) can be uUsed; Gz npdi fli catl on eferred

to in US 2003/0
6, 075, 133 (e.g.
used; C-8 nodi f| cat i ogy
be used C- 9 nodjfi cat|i on

.g., page 3); US 2003/01

@ page 4); US
s 4-7); and US 2002/0115621 ( :

page 2) can be

yJ., page 1) can

referred to in US 4,474, 768, IUS 4,517, 359; and

US 2003! 0100518 (e. g /1) can be used; C 12 rr!idi f\i"ca oY, ref erred to
HS 2003/ 0013665 (e. ggge pages 12-14); and WO 03/ 0045090g&n| be used; C 13
o1 fications referred to In US 2003/0100518 (e.g., page 5); and US

2003/ 0013665 (e.g., page 2) can be used. The foregoi ng docunents al so refer

to methods of preparing anal ogs. These docunents are fully incorporated by

reference herein. 15 The present inventj t'ncl udes internedi ates. For

exanpl e, the invention |nc‘7L-tl}Ues compou wherein 2-R2 is Hof a prot ecting

group such as Bzh, e.g., ,descl adi yl-11, 12- dl deoxy- 6- Omé“thyl - 0X0-

12, 11- (oxycar bonyI ( zejAdi 13 yi Y1 m no) - eryt hromyci n A orc/S

3- descl adi nosyl - T deoﬁ/- 6- O et hyl -

oxo-12,11-(o ‘(a2 hz2gydryl ) - azetl di n- 3 yI )/m no erythronym n A

The i nvention \ p -sor¥e of 2- ; R13

1-[ 1, S] napt hyr I . i1 4-yh ethanone. 20
General Preparatjon Met st orrpounds of thewypresent Ji.pvertti can be)
pr epar ed acco,ﬁsdl ngOto i «sands,ex rr,pl es her in, which

artisan.
Er yt hrorryC| n and9cl afi t & omyci n conmpounds, many of h,are kn&/vn »n t he
art and are 25 come gd y avail abl e, can be sui PablE sttt | ng materials
for preparing cbnpoun off the Invention. See, e.g., US 2,653, 899; '

2,823,203; and 4, 3318 fhese docunents are fully \} ncor por at ed by
reference herein. Kno 1(;aTrrent ation met hods can be used to introduce
various C 13 nodificati Formula I, R). For exanple, US 2003/0100518

descri bes the preparation of such conpounds at pages 22-27 and refers to,
e.g., US 6,437,151 and WD 99/ 35157. See al so US 6,472,371 at col unms 25-32.
Al'l of the above 30 documents are fully incorporated by reference herein.
Known net hods can be used to introduce variation at the C-6 position
(Formula I, R For exanple, US 6,075,133, colums 55-58, describes

al kyl ations at C-6. The above docunents are fully incorporated by reference
herein. Appropriate functional group protection and deprotection can be
required for certain transformations. 35 Known nethods can be used to
protect at 2' and 4" (Formula I, R13 and R ). Incorporation of RL3 and R16
groups can be acconplished by reaction of a conmpound of Fornmula fl (Schene
) where R13 and
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R16 are hydrogen with an acid anhydride or acid chloride containing an R13
. group in a solvent such as DCM THF, or toluene in the presence of a base
such as T, | he presence of an activator or catal yst such as DVAP at
about FI T%oﬂggdgg§J2 to 24 h. If 2 eq. of anhydride or é@T’EFZQ?ﬂ’Q?PVae are
used, an R13 group will 40 be installed at both H3 (C2') and R18 (C4").
If 1 eq. is used:,on'B‘H?y group Al3 will be installed. A group R18 can then be
installed (at C4")] in a subsequent step, thus differentiating R73 from R16.
Various protectinpg | groups (R13 and A" 6) can be used, such asjthose
described in Greenq at al., imfra, including knowm acyl, V\Q,,?BOG/ 067589

PCT/ | B2005/ 003829 |car banny—I—N; and silyl protecting groups,-f—argd the Iike,

r

whi ch can be introquced bycT:Jugovm net hods. In some preferr@d=enbodi ments,
the protecting reage ils’aqqtic anhydri de. O her exappHes Oft
hydr oxy- protectin ups_4 ficl ude nethyl t hi onet hyl , TBDVS, TBDPS,
aVOR : : .
et hers such a tohyl ,/Fiéi’nd ester i ncPaydi n Vi H_the |ike.
Exanpl es of aprofic”solygnt L, nc\\Hde hl or N
di et hyl sul f oxi de} [ DMF, N,|N; di et hyyl acet ami de, hex¥net hyl
a mxture of any. 0 the % ot with or w thout any, of.,
1, 2- di et hoxy&hane cetone or tHa® |i%e.
are known in the \4 he ordinarily '
can be further nodifi e.g., as depicted in Scheneg-l
compounds of Forrmulas IV-VI1, XVI, and XVII, Le., coerounds wher ein
diradical 3 is >C(O,vi4 Is -0-, and 5is -C(O-. O Sgheme 1 0 RI3 "~ R3 R13
\NL NR3/ ~ C 1 <\ NOI O0O0.,,.. HOOOH1la OO0000 s""RREO''O0
O ' O)0 0 || Schegmeyt|ijustrates prrREBGAtiPN oRepePPunds of Formuips lligylls Fprmylglitcache prepareiag O
1" R3 RElep 14 efloft O Fobhua f funleln 1% RSl not trarobleadd Me ' Qi Groupd O
,. 0", 110 0:''0.0 Oq—| IV.OOV 0%[6-3f ) 2006/ 067589
PCT/ | B2ffHiin94prgtected primary alcohols or primary or secondary amines) with about 310 5 eq. of CDI. See,
5 ea.g., d. 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 mixture 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 [V can be prepared as in Step 1b from the corresponding compound of

Formula Il by reaction with the primary amine of a desired N-11 side chain in a solvent such as MeCN or
10  DMF in the presence of a base such as TEA or DBU at about 40 to 80°C for about 1210 72 h. Group P in
Formuia |V represents a suitable protecting group or can be represent a headpiece 2-H° as defined herein
for Formula I. ’
The cladinose moiety of Formula IV can then be removed as in Step 1¢ 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
‘j 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, perchlotic acid, chioroacetic acid, dichioroacetic acid, or triftuoroacetic acid,
Suitable solvents for the reaction include MeQH, EtOH, IPA, butanol, or the like, and mixtures.
Step 1d illustrates oxidation of the C-3 hydroxyt group to an oxo group to obtain Formula V. This
can be accomplished using, e.g., a modified Swern oxidation. For example, a compound of Formula Vi can
20  be reacted with EDC and pyridinium triffucroacetate 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 -
25 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 fo 60°C for
about 4 0 24 h. In the case where group P is a protecting group such as BOC, this group can be removed
by reaction with TFA in a solvent such as DCM at about 0 to 25°C for about 0.5 h, or can be removed by
reaction with an acid such as HCI in, e.g., a solvent mixture containing water with MeOH, EtOH, or THF at
30  about 25 to 50°C for about 1 to 6 h.
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Schene 1 MO 2096/06758% preparati on of conpounds of For nmul agctAB2obd/dozsdeor nul a

Il can be prepared as in Step la by reaction of Formula Il (wherein R13
and RL are nghcdly/stoRaRg grite id Rfmoltk3a aBN oRLB b e 4RScturs 0117 RbA bB Pichparael ftd §d
primary al cohol s_or or secondary am nes)

prlmar&/_ 5),, W t h about 3_t05eﬁ. of
CDi . Se@mpgupd gf Formulacyly e.ggrie ppe ok e q o)) Wherectiradical 2 i iiiGtRa @
herein éwbleﬂfc%i& mfuﬂ.hmg h gRoup (CHLJ,B san bBheadierds tHe@resee of B@abadifidetuciiss EMC an
aprotic._sol vent suc Ve T | P, ..ar m_ Xt ur Ln t
o 6. e Mgy Shes 58 adtZarb ogh as 08T ricor iR n 3ol S SRS Tk sy,
abolk 2attabout 25 ko 407C fooalmuti2 th 26th. Pdematively, av acairchivddgmostipiningc gaeupiRT ¢St bgpcdupledir om
t he cor, ' - r [ | t Pk
i no. of SRR fn SRIBERK Fheobr WSO 08 phasncdoff £BES 06 g By DRAPRGARDL or
the preRotsEmPrbanaiRalabayi Stto 4XCeabet 1 et hi) wapre dradiel 2 is -804 oaSOM(FD2 ¢ o
72 h. G eilfenyl chidrideOsrBikiamd cﬁl&%%ﬁ@iﬁﬁnﬁ% §ralgd a5 RP 0P NEFY R EanTieOiRcteY inCRe be
represent a eacbgls ece, 2- gﬁagef ined herein for Fornul a] . . Th%‘-ﬂ anose
o1 ety PSeRER PhALES on 2 Narlils, a8 gotessiym cabergie . aisgivert sishias P PiFG.
acid sTHi) crdvdaBl at abogt. 25 forM0EC Ihirraboyt 3ahinetat 4 hi )t whees dicandical BiiNdCHRSKRMY)-aan an
al cohol . 8 b R r
about ek Afaingd et B4 bl (ot 5 ORI, BaFbS ook Pty 6
dilute mencwlafba?q ip ageivent _Sp@ra@ fegiH, E?Qi‘b iQﬂJ_,M ek D3eBe caseacoatinng the addition of
di chl or pagmsleblarafebéh, alCaboll 24 WO RF BbdE 236 H8 h to Rith tftPEdPreSUNYIRG indind, Which l28n
reaction i Eri‘:gzl gdrg MeOH, EtOH, | PA butanol, or the l i ke, and I;n tures. di%ep
L 11 BeT deedirien deacteg Wi £ hiedisng RERORP G ot SHRNBRIPIPER o7t 8935t 5 n
Fortul ariadetoxyburchydridant dbeulasco wpiCi fetubdutuisto 29 h; 4).where diradicad 2fis ¢C(RHR -, a halide
oxi dat i J , o : 1 4%20) C ] EDC
and pyré?gflﬁ%%% c’?‘ﬁ‘?‘ﬁﬁ é%r%%‘(? e?‘gﬁ §@ﬂ" %ﬁ %%%re?rél%&es%% ktl as T%%\a g’f é gﬁ%u%l%%qﬂ{“% q%OC
for abol®0C B asgivent sych apiiM. FHFsordMatiNo fas abaunB-140 Bl Sivhepsr dradienli2anCEINESk Al a
VI and isdbyanags sohtaling @fgraup o & 8athaHdYichiofiatedtthe Shadlur CIGORAFBIAC Etheli¥acted in
hydr ogepat i on. FPr a corWOUﬂgA %J%aﬁ%@% VI arel.n, group P represent chi
pr ot ect T'REEGERS L AR SHEH 85 AEA.AHIEA » O RQIASSYP SBORALR MsLsY 8’21%@ '
red@ i dPMR THF, loyMeCl @h algout 2% to &6C dvabout 2 to@ 4 aatl Shwikdre diradicall 2 i 6EYCHJa t he
presenc M ) ' i i r gidade
b car iR bRalih SIS ERINE (o Ha Rl Bistafte ot BB A BIEAT
for aNAHCQs prpotagsiyn carbonaifin @solveqtisurheasPGMpt i, jos MaC ab plerut 2519 49r opakkqut h
?)é\/l BCC, 30t fiirs 1¢)4 1) phu agonipRetifie ﬂ’BViﬁldr-cdhﬁeréiﬁrﬁ(bf igﬁiilg\@-ﬂzh (ﬁFépdai'dti)ioﬁ osmev&_agenwghhas
at . - Op 1O, r..about Q. or can be renove y reaction wt
an aci %E%ghnggzshH&%%&%c%'ggg,dlsgusg% védr‘]"f') m xture containing water with MOH,
Et @5, or THFFqmula ¥icarbmpremzeedas imdiep il by isiaeneratinggn gninn/endaie\d tho08/cobps BY
PCT/ 11 L@Q&gﬁggﬂw g b%b?éixcﬁa@&é?ﬁﬁ?@hﬁ&, Hh RIS SprdpSIERIAs Cor lithilREMexEmBHPdifibzibé
struct Uirr1 g solvent s&cﬁ%s%?\ﬂl} é‘tcaoéb%&r-% Ffo —SIOQCL, ?or %bout 10 to 30 min. This anion can then be reacter w-)
with a variety of electrophiles including an electropositive fluorinating agent such as Selectfluor® (marketeu
by Air Products and Chemicals, Inc). Incorporation of a group R* in this manner can be carried out before or
30  after the inter-conversion of group 2-R2 described in Step 1d, however, might be limited in some cases to
the compatibility of group 2-R? to the conditions of R* instaliation just described. For this chemistry to
proceed, group R'® cannot be hydrogen. In a final step, a non-hydrogen R group for either VI or VIl can be
removed (replaced by hydrogen) as known in the art by reaction in a solvent such as MeOH at about 25 to
60°C for about 6 to 24 h to remove acyl, or TBAF in THF for sityl. Group R* or R*® can be similarly removed

35  {rom any final compound of the present invention.



conpound of Forrmula VI, e.g., in one of the follow ng ways: 1) where
diradical 2 is -C(O(CH2), , a carboxylic acid containing a group (CH2)R2
can be reqa ndsidységhe presence of a carbodiim de such asP%%Pli,ggo&éﬁg
presence of an activator such as HOBT and/or DVAP in a sofVv as DCM
DMF, THF or MeCN 5 at about 25 to g& foE about 2 to 20 h. Alternatively, an
acid chloride containing a group e coupled gn a solvent such as
DCM THF or MeCN in the presence of a base gu EA DISEA, NaHCQO3, or

pot assi um carbonate at about 0 to 40C for ab R%) Rither e di radi cal
2 is -S@2(CH2) mor -SM2N(R6)- a sul fonyl chlorgde énj-eri de
containing a group (CH2)nR2 or N{a&R6) R2 can be #
base such as T ,—NaHCOB, or pot asspum carkonate J.
DCM DVF, 10 T%’m%'ﬁ@eu\l at about 25 to 40CREdF

where diradical 2 is -(Q(R(R)),; . an al dehy
ket one containing R6-C(O-(C(R(R7)),r, can be rea&lmad in the
presence of a base in a solvent such as MeOH,/ Et CH, in sone

bout 25 to 60C for
"uthen be further
i um cyanobor oh g Ide or sodlur 15

C for about 4 to~24 'h; 4) where

e or sulfonate containing a group

cases requiring the addition of 4A nol ecul dr sieves,
about 2 to 18 h to formthe correspondjn '
reacted wth a reduci ng agent such as S
triacet oxyborohydri de at about 25 to
diradical 2 is -(C(R(R)), , a hali
-((R(R)), R2 can be reacted in e presence of a base at about 25 to
150C In a solvent such as DCM T, or MCN, for about 0.1 to 12 h; 5)where
diradical 2 is CCONR), an isocyanate containing a group R2 or a -

car banoyl chl ori de of ®he structure Cl C(O N R2) (R an be reacted in the
presence of abas h as JEA, DI EA, NaHGZg & asshum g&rbonate in a
sol vent such a WE FRF, or MeCN at &0 60LC fqr about 2 to
8 h; and 5) whe éls\ﬁ@O)O(g-IZ)n 3 for@a iont ai ning a
group (CH2)r; R2“ an be r actéd t+he—preseric s TEA, D EA
NaHCGO3, or pot carbo i n\a sol vent CMo

about 25 to 4 for to 4 h, F )
i nter-conversion g eparation ofb* hg"Temgents for

introducing 3xR2 to the macrollde i s discussed bel w) 25 Kormula VII can be
prepared as in Step 1 e by first generating/an ani on/enolate at the C 2
carbon by reaction of VI with a base sy@flr”as sodi um hydride, |ithium

di i sopropyl am de, or |ithium hexamethyl ¢i'silazide in a solvent such as DVF
at a about -50 to -30C for about 10 tg”30 mn. This anion can then be
reacted with a variety of electrophifles including an el ectropositive
fluorinati ng agent such ag Sel ectflioro (marketed by Air Products and

Chem cal s, ﬁ) I ncorporgtion of a group R4 in this manner can be carried
out before or,"39 after ﬁtB? gpnversion of group 2-R2 described in Step
1d, however, W 1 ingSom\cases to the conpatibility of group
2- to the condi ffi iy of RA™FHS on j8&t described. For this chemistry

.be hy en. Tn a fi f@mu&¥p, a non- hydrogen
removed (replaced by hydrogen) as
known in the art by r éﬂn a sOtwent such as MeOH at about 25 to 60C
for about 6 to 24 to repove acyl, or TBAF in THF for silyl. Goup R13 or
Al e can be sim|l ar’?y renoved 35 from any final conpound of the present

i nvention. AthnéMOe@OQ oM BdPa bf ReMUIB20RREreR 352 LC(% Rase02 aAd § iR3CHII3cdh
2a 1t pirepar%d as outP ed tn gchemeI é\l gs irct) S’tépl Ea,OFt(J)nnuglll cgn \éle lc!:nve%gd tgﬁzeecyciic carbonate Vil
by treatment under anhydrous conditions with a phosgene equivalént such CDI, disuccinyicarbonate or
5  ethylenecarbonate in a solvent such as DCM, MeCN, benzene, toluene, or a mixture thereof in the presence
of a base such as TEA, DIEA, NaHCOs, or potassium carbonate at about 25 to 50°C for about 2 to 20 h.
The cladinose moilety can he removed as in Step 2b, either by mild aqueous acid hydrolysis or by
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

to “proceed, grou@ RL
R13 group for eithgs" VIO

10  procedure, as discussed above for Scheme 1. Alternatively, this reaction can be affected by reaction of IX
with the complex formed between N-chiorosuccinamide with dimethyisulfide 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 to 0°C for about 1 h followed by an additional reaction time of about 1 h at about 25°C,
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0OO0Op30R3 O 0O0CAR130JJJJ~~~~00 RO \N "~ O N-2c R."" 010
50000 "HOCIXX 2d OONOI ORI OR13\ , N2e p Formula Vi O''10
R5 O 0 XWOraeevasq vel y, a conpound of Forrmula VI wher epQT8Bi085/8038%9) , 4 i S
-0-, and 5is -C(O- can be prepared as outlined in Schenme 2. As in Step

Zaa For mul 3 Fdrm@iax éb@t KeerR fe_tdt%g irf Ste;?] SEpyodsatment @%b@mﬁl rQUS\Gr?hditioanMy febSidh WAt
under a [ ous conai ons osgene ul v e uc o

i oo o OORi D Hiedses o 2 besbspet 2= e B AseRan sudh pe P SIS Shert 2 ko 456 for pest
benzenez4 tb a8 beTikis coveioncai aocbetdoss stopwisgbytfife trpating acopound obFdaagie Xwith Abas
TEA, DI , r i t to
2o . e3P shse Slonag BB AR Q1236 BorBhodt Uiher& 4 isdut e 5O, 187 Bbl o
aquebus24tiThe tepdiing gliglicsalashol logn thembey treatécowitinadsask pudhsas sadium dwdride inealsaiventiush

lc, to aff & or arp'gg@tggg t03°E Ror ot 1045 56 Al SrndehidA bidlicellcal AEMYE Aeabéalwin t he

ket one X using a ‘Swem oxi dation 10 procedure, as discussed above
for Schephgeneratingihe sogesnpating comppund b EemulXlcan be affected by reaction of |X

wi th the conpirmayafipediast dpeinee ain$tép elyQrbazntWith dl@esiéd inthnyeitifg instHb bérbeali N

a solvent such,as out -20.to OC for about 1 h. fo]l.onwed b
Feact | RER i Someds: Wiend B2 watectp buol,t 8o, e feblced i 3 Renihiibetiungt. o5
f or1tabodescribethinfSehérnevt.dMbrgowen Faoitlild Vieaa be halegehated, etd.,ras distusadslabbvelfohSchemaldout
25C. -18 WD 2006/ 067589 PCT/ |1 B2005/003829 Formula Xl can be prepared as in
Step 2d by treatnent under anhydrous conditions by reaction with CD in the
presence of a base such as DBU in a solvent such as DCM or DVMF at about. 25
to 40C for about 24 to 48 h. This conversion can al so be done stepw se by
first treating a conmpound of Formula X with about 1 to 3 eq. of a base such
as DBU in a solvent such as benzene or toluene at about 40 to 80C for abogt
4 t¥%% 5 24 h. The resulting allylic alcohol can then be treated with a basée
such as sodium hydride in a solve as THE or DVF at about -40 to OC
for about 10 to 30 nmin. The ani on%ed can then be reacted with CDI
generating the correspondi ng conpound of Formula Xl. Formula VI can be
obtained as In Step 2e by treatnment with a desired pQnmary amne, in the
general rmanner of Schene 1. When P is a protecti oup, .3l tR€an be
replaced with a desired substitugat, as 10 descriljed 1iJn hefe \. Moreover,

Formul a VI can fyemhakpgerated—et-e——as—dmscusse 15
Scheme 3 0 RB R13 3a ( p' ~ N~ Formula XI RS
3b
)



R5 Cc, 00 .1"11110 0 XI 3b -19 WD 2006/ 067589 PCT/ 1B2005/003829 3b 0 O
R3- NN\NORI3ZR3RI3 0- NN 30 2ZNO N' R5 OR5 000O0O XIll 0O
00 XIVv N 7'N CogCI 0 100AL OT~RRy iNO
NI ~N e‘gﬁz%%gﬁé?o RE O0O'ORO 00 O XV "4 R ?fﬁgg%ﬁéyof t he
4 is a group NNR10, and 5 is
ng fromFormula XI. Simlar
(pages 7-14) and US 2002/ 0052328
erein by 5 reference. Ketene acetal
treating Xi with a base, such as DBU,
DI E4, TEA i thiélm hexanet hyl di si | azi de,
In the presence of a

present |Invention wherein diradical 3 is >CXC»
- C(O- can be prepared as in Schene 3, star
nmet hods are referred to in US 2003/ 00h3
(page 5), which are fully incorporate
Xl'i can be prepared as in Step 3a
1, 5- diazabicycl o[ 4. 3.] non-5-¢
or potassi um hexameth d|S|Ia2|de pref erably DBU,

pol ar apr ot i-gy sol ve ottR%s MeCN, DVF, or TH f.er gb The
reaction can Qé' sRtirredla ag)gut ) to 100C, rab paboﬁt 0 to 80C, for
about 30 min. to, i de, XI I cambe pabla; n $Lep wi t h about

3 eq. of an azi don tiop r adent; —as—t™ et hyl SI Iyl dzi de™_sddi um azi de
or tributyltin ﬁaz‘l d prEfer a i met hyl si Ly¢a odé';- i, t he /presence of a
Lews acid, such a i n<t ePrac e, titaniun(]V)chlo
trifluoride di ghhy® etfher@e, or al unmi num trjthodr o pr
tin-tetrachl oride, an aprotic solvent. /Auitablelsolvents include DCM

di chl oroet hane, chloroform or carbogtet achloride, preferably DCM The
reaction can be started at about -80C"gwd 15 warned to about 25C and
subsequently reacted for about 4 to 24 h. Reduction as in Step 3c of Formul a
X1l to obtain Formula X'V can be aghieved by treatnent W|th a, reduci ng
metal such as zinc in an ac“/l suc
mn. to 2 h.

Compounds of the present invention wherein diradical 3 is >C(0), 4 is a group N-R™®, and 5 is -
C(0O)- can be prepared as in Scheme 3, starting from Formula X1. Similar methods are referred to in US
2003/0013665 (pages 7-14) and US 2002/0052328 (page 5), which are fully incorporated herein by
reference.

Ketene acetal Xl can be prepared as in Step 3a by treating Xi with a base, such as DBU, 1,5-
diazabicyclo[4.3.0]non-5-ene, DIEA, TEA, lithium hexamethyldisilazide, or potassium hexamsthyldisilazide,
preferably DBU, In the presence of a polar aprotic solvent, such as MeCN, DMF, or THF, preferably MeCN.
The reaction can be stirred at about 20 to 100°C, preferably about 60 to 80°C, for about 30 min. to 3 h.

10 Azide Xlll can be prepared as in Step 3b with about 3 eq. of an azidonation reagent such as
trimethylsilylazide, sodium azide or tributyitin azide, preferably trimethylsilylazide, in the presence of a Lewls
acid, such as tin-tetrachloride, titanium(IV)chioride, boron trifluoride diethyl etherate, or aluminum trichloride,
preferably tin-tetrachloride, and an aprotic solvent. Suitable solvents include DCM, dfchloroethane,
chloroform, or carbontetrachloride, preferably DCM. The reaction can be started at about -80°C and

15  warmed to about 25°C and subsequenily reacted for about 4 to 24 h. '

Reduction as in Step 3¢ of Formula XIll 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.

=.“--.....-v' U"

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

20 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.

-20-



Am ne X'V can be converted to the corresponding i socyanate by treatnment with
phosgene or triphosgene in the presence of a base, such as TEA or pyridine,
and an apwal 2006/86758%ent , such as THE or 20 di oxane. The pepsiiofdloiSesd be
carried out at about 0 to 50C, preferably about 0C, for about 0.5 to 12 h,
preferably abguikocishaty dn be%Qm)éQe@BQ?énQ ﬁ%é&&?/ £@T ‘si E%Qgéleg&%ﬁ it Zfa%sdea aﬁma&;at e

can be converted tOC [ic urea as I n reaction wwth a desired
pri mar yamiagimbe presenea %@B@EWE@ 3@’?‘*“&&”%’!‘%{"“5 @%a%rﬂ’ DMEterforgsa fngar ugaoxife,
or DWF :te@cti:ﬁrcam e barn@abutlat eBout Ohe 100°€ap‘rbﬂefﬁﬁlyca'tﬁutb25°c a6 abdk Msito ¢ had?éfblﬁabQ to

The s e a6 TR sRURHS pkitie ptherfateted i ing rerion ptallie S0 B Hom SR ugtemda

pot & si inra dopentosutites Glueme at abolivédnio 88%0cior alsout o0 teeBlemint todtrouthe 66raspor@D@ cldic

about 3 r { on
can be. 28 RV indlefliod Bur af Qst SR RPN, Gl i B i bR B, O
to 12 hprefefpbiyrabpidBiy about 3 h. Where R10 Is to be other than H the

g g r(r:polugd ng}!\@@retﬂ“@i@&ﬂ% w1érfihaﬁ wtﬂ{e%a &ﬁa‘a%aﬁ BB '&eﬁ@d W\A%%on bas3OEH asmﬁMDQ

sence
ol kRSPt (25 ' apvahe a8 THF it chott 9 42y g P@aeﬂcgfo? el |
i s 1 sundiiad)| ®g.) etsout Biglegst aupq. Saf TP B,SWﬁwéimgena a ouitablal léaving ajroupedugh asmbat eror

t osyl at . j Goup P of a
conmpoun t‘:"(')"% ‘@Mﬁﬁ%@%@@a{g pr oe{@c ;Jalrnﬁ ¥ géﬁéfg ggﬁgﬂ%n%gerdaggg%ever sion of the
2-R2 group Gemup Paf aceornond gfri@awlanstea wawmmr the inteeonyension of the 2-R® group
| ncor poéaiﬁtﬂe%c&rfpnﬁe&l rn%wsdﬁué :ﬂ&deﬂas'fécﬁané %) Iebh PB@&&H of 8 S%Hﬁﬁ’ Ea@fih Sibp 5§ rtm&rﬂ

XVl can be carried o manner anal ogous escCr | I n Schene
Scheme %WW@WEN‘“‘@‘V’G‘E‘”WS‘@Q@W '”ama%‘%{ a’Faiﬂ%P“é"“ﬂatﬂe?Q"B"d iESERAmes - Vi or)
X4 NORS OO OO0 XVII 4b P 7,8cKRemed 71 NH - RL/Q 0/ R3 4d HzN-1
RLORIBOR3ION 4-NORes \N RO '""0'. ORR 0O A11112_ 0 xvill ©
XX 4c 4e 15 P

Formula Vi or XV

R

4c

de

15
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-21 WO 2006/ 067589 PCTI | B2005/ 003829 4c 4e AUT7' NP RIONC- e RBRe 6 0/
RBRRI3N1 R/ 4NOG6,, N\ O _ NO OI3N R, 0OOOROOO0O OO0OXIXO0O
XXl ) Conpounds of the present Invention where diradical 3 is >C(O, 4 is
-0- or -N@®20Ysros7amd 5 is other | than -C(O-, can be gqm ¢ n Schene
4. A starting conmpound of Formula VI or XV can be treatclcaiJr ?@goeﬁﬁydroxyl
am ne of structure 9-O-NH2 as a free-base or hydrochloride salt in the
presence of a base such 5 as TEA in a solvent such as or THE at about
RT for about 4 to 24 h,ythus providing Formula XVII as in Btep 4a. Were R19
I's H a compound of |Fornmula XVII wherein R19 is other than|Bydrogen can be
prepared by reactign of the corresponding conpound where 8 i s hydrogen
with an al kyl halide or substituted alkyl halide in a solyent such as DCM
MeCN, or DWF in fhe pre$eNce of a base such as TEA, |DEA, or NaH@O3 at
about 25 to 60C {for abojj L,s’L to 24 h. 10 Were R19 of | 1 g,s N at conpound
of Formul a XVIFM n t/ﬁ 'R, be prepared as in Step 4b biﬁé é—m& of XVi|I

w th a reducing ag = such'as TiCl3 in a solvent such asN \0ﬁ1 Et OH at

about FIT gr 4 RO s A conpound of Fornula Xl c_qn be pr epared as
in Step 4c dt i fo of XVl | N,_.-e g., as descrithged “2@’4/\0& 1818,
which 1s ful Bt ncorpdratedb

.

TEA and wit h
of Formul a
agent such as

reference herein, i i @Fﬁﬁ sence of
containing a desi & 819 gfleypl Ajconpound
S in Step 4d by reacfhon Wi tH., akedug]
ydride or sodi umgs¥'i act oxXfyboPohyRir i

sol vent such a@ erO MeQH EtOH or a mixture the oabout RT for
about 12 to 24 h. corrpoeﬁ% of Formula XXI can be prep ed asXkn Step 4e by
reductive am nation using an 20 al dehyde cont ai ni ng an group as

descri bed i rCampowisid of i prasent 3Bentie0 dbereldrediyal 3vdwEA), idds fQ:lqryN(Fl ‘endGrimotber by
ref er enfdn -8 )Bbé?r beglgép%éaaés'uv@dh&med' Faeéfémna'c%bﬁbahb B Fdrfiia RPorVaR Y& Heatdd it 1€

case vvhere non- hydr ogen, uential reductive am nations
can be ad“é’F'f"b\f‘ ﬁ@ﬂe BW”&“H@rﬁ)erWz@F aﬁ'&?ﬁﬁ%?’k)’@fe@ Hdp salfin bR preaence g basa sHY
gr oBps aegEANtla &enbeibh asDChler THE ar aboat RTlior ﬁmuotrtdmg thos proddingFormei Xivil as in t he

Comhourie 4 IR £, o aitpd BpiofFirila ul el 17 B o B PRIBER oofor®,

al so f (YIrgection e tscrorreenanding eastrernchwiere & 'a hydragen 560N @Yo or substivted alky
PCT/ 182@@5’1:993&%% susk BeDEMDMBCN, INDME iif theprébehtadt Pbaddlsubh ASTRADIEA or NAHEDR3

0L, a% uP 2590 60°C for about 1 to 24 h.
10 Where R' of XVIl is H, a compound of Formula XVIll can then be prepared as in Step 4b by
reaction of XVIi with a reducing agent such as TiCl; in a solvent such as MeOH or EiOH at about RT for
about 4 to 24 h.
A compound of Formula XIX can be prepared as in Step 4¢ by reaction of XVill, e.g., as described
in US 2004/0171818, which is fully incorporated by reference herein, in DCM in the presence of TEA and
'j with an acylating agent containing a desired R group.

A compound of Formuia XX can be prepared as in Step 4d by reaction with a reducing agent such
as sodium cyanoborohydride or sodium triacetoxyborohydride in a solvent such as water, MeOH, EtOH, or a
mixture thereof at about RT for about 12 to 24 h,

A compound of Formula XXI can be prepared as in Step 4e by reductive amination using an

20  aldehyde containing an R® group as described in J. Med. Chem., 33, 3086 (1990), which is fully incorporated

by reference herein. Altematively, 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 Foﬁnula XX using

aldehydes containing groups R® and R%. XXi can be fluorinated. According to ordinary skifl in the art,

. Mmodifications at C-9 (diradical 5 in Formuta 1) are general to the compounds of Formula |. See also, EP
25 0345627 and WO 02/572886, which are also fully incorporated by reference herein. |



O XXii Formula XVII P ~~-NC6 OH~RL) N13 0--NOROI3\N 71. 11
O RB"° OO XXIIl Conmpounds of the present invention wherein diradical 3
is >C(O, wo 1086/8d25890r -N(RL)-, and 5 is C(ONRL9- or - No@bhfdobdgosan be
prepared as in Schene 5 and referred to in, e.g., US 6,262,030, which is
fully incorporated by reference heggkfes> Conpounds wher ei nPdl radical 3 is
other than >C(O can be prepared according to Schene 6. __gmilar
transformati ons are known, e.g., as in JP2001-72669, WhI-Ch\ Is fully

i ncor porated by referen( } herein. A conpound of For rp.rIC ¥ or correspondi ng
intermedi ate being nodified, e.g. C9 (diradidhl )Oasl dixgl osed herein or
known in the art, can be reacted with a desire % lic acid in the
presence of a 10 carbodiim de such as i n IQ preéf¥enee of an activating
agent such as HOBT or DMAP in a sol vent suy&g\a at 9 ou ,25 to 40C for

about eight to 48 h, thus form ng Formul a (whelrej nQJirpdi cal 3 is other
than >C(O - or >CHOC(O)N(R14)R15) as in Stepiba.,T 's tr rmation can
only be carried out on a conpoung of For a R13 is not

hydrogen. In the cases where grou S a pr t he
I nt er-conversion of group 2- can be acco i sfed Pn the same manner as
that described in 15 Schene 1. At this point th protectlng group Al3 can

then be renoved in a simlar manner to that descgy in Schene 1. A
conpound of For an be formed as in St ep 6 by reaction with about 1
to 3 eq. of bi SWQW&W\"& dyl carbonate in a solvent suchpas MeCN, in the
presence of a base such as TEA or DI EA at about RT fcy;_nébout 2 to 8 h. This
transformation can only be carried out on a conpound Wh__e,bei n group R13 is

not 20 hydrogen. -23 WD 20 675889 PCT/ 18200510 382 Scherre 6 P 7'NC)6
ORL 6a 0/ R3 RI3 Fornula V 3 N"OS\1 ,,,pO

XX

Compounds of the present invention wherein diradical 3 is >C(0), 4 is -O- or N(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 raference herein.

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

A compound of Formula V or corresponding intermediaie 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
10  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{0)- or >CHOC(O)N(R™R™) as in Step 6a. This transformation can only be carrled 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
15  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-
succinimidyt 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
20  hydrogen.
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6b xxiv iP,P7-N%7'N C6C 6 _ '"O1Rl 101 \R1 0 R3R13 0}~ R3 R73\
10 N~ 6c "It YONRS OOR" 0.. 0~ O ,0 O"O0 Rla O~-N N XXV 0 XXV1 0
Al5 A conpeupsk/dhssgor nul a XXVI can then be’ prepared as i ‘i) 6C bg/
reaction with an amne of the structure HNR74R15 in a 05 as DCM
THF, DMF, or MeCN in the presence of g gase such as TEA or DI EA at about
FIT for about 30 mn. to 4 h. In the ere group Pis a protecting
group, the inter 5 conversion of the 2-R2 group can be acconplished in the
same manner as that described in Schene 1. At this point the protecting
group R13 can be renoved as described in Schene 1. See algttﬂp 'US 2003/ 0100518
(e.g., page 1); US 6,472,371 (e.g., colum 1); US 6, 140L747%9 (e.g., colum
2); us 6, 043, 226 (e.qg., col um 4); and US 2002/011562,;]&%‘&E g., page 1),

which are fully incorporated by reference herein pL-(Ring J] for
bridging N-11 to group2R20f Fgérrulal nb |\4&qq3frgnany 10
differentially pro lPe‘l}gdlamne and can g p ré{edﬁn\oamacrollde
as illustrated in. T . For illust@qti’on, epaicat i OIS of sone
differentially protect ed tethering groups ar¥describégth | n=Sclenes 7 - 9.
Alternatively, the tefther and headpi ece groufﬁ epared as a
single unit and incorporated as such into R s in Schenes
1-6. -24 WD 2006/ 067589 PCT/ 1B2005/ 003829 Sc 31 -N 02 RL 7a rN
-NH2NR HNH2 3 {|Séthene 8 NN | 8a HO8b H |f 5 H3hy$p 4 j8c ~N/ t N
F8d 7 8

A compound of Formula XXV1 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)l for bridging N-11 to group 2-R? of Formula | can be derived from any

10  differentially protected diamine, and can be incorporated into a macrolide as illustrated in. Schemes 1 - 6.
For illusiration, preparations of some differentially protected tethering groups are described in Schemes 7 -
9. Alternatively, the tether and headpiece group 2-R? can be prepared as a single unit and incorporated as
such into the macrolide also as in Schemes 1-6.



-25 WD 2006/ 067589 PCT/ | B2005/ 003829 Scherme 9 J'- ( nN~ YO~-0 ( N ( N HO
9a ¢/ n 9% O9 10 NH2 11. 9c O Pn" HO N H2ZN\ t ~Nnn N9d N F 9e F 12 13
14 Schenw0Or2006/06a1589r at es t he preparation of certain tethpeT/ABOgmW3LONt ai Ni ng
an azetidine noiety, wherein RlL is H or alkyl. Methanesulfonic acid
1-benzhydryi-azetidl n-3-yl ester (Cepppgel 1 of Schene 7, wherein R is H)
is known in the art and can be purchased from Gakwood Products. Conpound 1
can be 5 converted as in Step 7a to tjescorrespondi ng azide by dissolving in
'5

an appropriate polar organic sol vent, ef drably DVMF, addi ng sodi um azi de
in excess and heating the resulting ure to about 60-100 C, preferably
about 80C, for about 12 to 24 h. After eaHs wor kup, the crude azide
product can then be treated with exeg$s Byi phenyl phosphine and refluxed in
a solvent such as THE for about 3-40_H. Th m xture can be hydrol yzed by
addi ng NHAOH and heating to about 50 @ 70C for about 12-24 h, yielding 10
Compound 2. Conpound 3, wherein R?Q& H or al kyl can be prepared as in Step
7b by displacenment of the 7aregyl at'e with cyanide fdbl oned b Lthium

al um num hydri de reduction, A£.g, using the nethothof Frigol § , et at.,

J. Med. Chem, 3 , 801 £1993), which is fully intQrporat

herein. Scheme 8\ |Fustrates preparation of certain other teth
contai ning. an azet\idipe_noiety, 15 wherein RL is OH or F._%
4.1is known and CONHE | y avail abl e. Conpound 5 can be
reaction of 4 aj:hn StlepZ8a wi th potassium cyanide in{€ presence of sodium
bisulflte in sol vent such as dioxane, THE, or EtQAc“or a' conbination
thereof at d#olfy O too 25C for about 24 to 48 h. See also, WO (%/94407,
which is fully incorporated by reference herein. As in Step 8b, reduction)of
Compound 5 to amine 6 can be carried out by reaction with an excess of 20
about 2 eq. lithium alum num hydride igthemesol vent such as THF at about 0 to
25C for about 4 to 6 h. Conpound 7 can be prepared as in St 8c by
reacti on of Compqund 5 with DAST by met hod of Stel zer a .

Tet r ahedron petry, 4, 161 (1993) ich is fully incorporated by
reference hereimh, Reduction of Conpoupg 0 am ne 8 can be ted as in
Step 8d in an_g S nmannep to t ¢ 8hy.

Preparation o ‘Kef” i nt erggedi at and 14 cansatbe co ted as outlined
in Schene 9.gFrom Conpound 9, whergin nis 1 to 3, epoxjdatign to formthe
correspondi ng Cgnpound 10 can be acMieved by -26 WD 20067067589

PCT/ 1 B2005/ 003829 reaction with trimethyl sul fonium odide in the presence of
a strong base such as sodi um hydri de iln,a sol vent such as DVF, DCM or DVBO
preferably DVMF, at about PIT for about tol 8 h. Correspondi ng Conpound 11
can be prepared by reaction with NH4 at about 25 to 80C for

!

7 8

HN
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about 1 to 6 h, as in Step 9b. Conpound 15 can be prepared from9 as in

St eps 9c e in an analogous 5 manner to Schene 8. The headpi ece reagents
(Le., formng Formula I, 2-R2 or Schenme 1, group P) to be

f eact ed W ah%ﬁ%&g%s)?cl ic amine (Formula |, Ring g) nitro ’W0Q5¥9§38$&cr ol ide
tenplate for the exanples are comercially available, known in the art,
within the ordinary skill in the art i3¢hem8& of this specification, or

descri bed or enabl ed herein by Schenme 10 and Preparations 9 to 26. 10
Sul fonyl chl ori des used to prepare sulfon es can be prepared | édifferent
ce

ways. Aromatic or ~h roa--auc 3yster e reacted with (Q%tp
chl or osul foni c aci | a sol vent such a @hl oroformat , bout to 80C for

about 12 to 48 R fter _concentrati ¢gprNt he_internediate sul ic acid can be
converted tot pi ne - fonyl m&bde by treat nent HGx hosphor ous
oxychi oride atg ux for 3Bout 12Mo0-24 h. SéRene 10 // HZN cl s

hel B, a~B hete, yNe hebm dk 1W 14b ni(? Aftematiraly, sul of)chlorides can be
prepared from aroatic or heteroaro ic nitro- or am ne- containing
conpounds as illustrated in Schene 10. A nitro-conpound caﬁ‘_-be converted to
the correspondi ;ig gam no conpound as in Step 10a by a variety of known

nmet hods, including i ndiumreduction, or catalytic hydrogenation using

pal | adi um or pl ath num based catal ysts. The correspondi ng aromatic or 20

het er oaromat i c sulfonyl chI oride can then be prepared fromthe amne as in
Step 10b by reactloo -sodiumnitrite in a mxture of glagi al acetic
acid and conc. HCl g)about 0 to 5Cqof owé.bout 5to 15 mnQ id. solution
of sul fur dioxi d h2~ excess copper ( bchl oride in aqueou;‘?\-aoeti c acid can

t hen) be added a stl rred at abq T for about J2,te fol | onwed by
basi'c aqueou¥ _l%@?arrpl es e con%) g disted in Tables i
to 16 were pre pred and9d:hara te d. Speciééically, crol i de

i nternedi ates ftenpl ates) were prepared, followed by coupling of the cyclic
amne (Fornmula I12Ring A) nitrog of the tenplate to tha desired headpi ece

to incorporate group 2-R2 of Fornmula I. Described below are non-limting
macr ol i de t €¥npéreg & ifustrpias dive ereparatimnof| fantiaini tetheh gadps cwdaining ge razetidine moiety,

Pr epar ajHeRfsR" @n% 2R w@&ahésﬁkamm.dqmﬁaﬂ Botidih-81 este {ESMBIT ECSHERGY, L O

the inventiopn, Prepara

3-desc I“éhirei'fb'é ViE Hy g kwwa%%a@ 81 hePHiFhassd e Qajwaed 'i’rewesar%mm L begi n-
3- vB) - iconverted as arSdphTaDioMheé Borfespibreipg hziddBl disddvitdin ah Appropriale poke ofgiclizGolvent,

1- benzh tidj.ne-3-ylamn 9.0 37.8 1) .. 35.di ssol ved i o
anbydr QYR HRIERH T B 300 R P S it P fesbitog; S 56 k6 ebhoo -
11- deosxpyefarabiyi dbauit 20061 fpt atidt 13 to 24 il eAfjen maquekids @otkiif, the crude azide product can then be
Himd I P r i

the ¢ aeed ik laleslEhBAIN rphind5h jéﬂﬁfﬂ? S o T fpkbodoy-fo BT oM 2
over ni ghiturgtcanipe hysirghtred &y gedieg BH; fing: 9| abgutt58 do B9 G for @hoat 1224 1, ;ybldgng
1948 unde filtrate was concentrat ed to about 25 m_ bef ore addi ng water

WO 2006/ 0 9 PCT/ 005/ 003 sat d. sol ution m),
andgext ract |(§P§" 4‘4@1‘?5{? %g %ﬁ)&"&ﬁ%’ ?ﬂ"ttf? Wf%és it tep V ?;mﬁ’g&@r
was wadgimesgateivith cyealde follawed INalIGEE alsminutni mdrjdededwtibnoag.r usitaPtBOmethad df Frigola, J.,
concent 540 (M 2+H) +.

Step 2: J’%g%we S :}\%%@dﬁsgw"m'sm@% E} éﬁ% g%ﬁ'm_ and 2N HCI
(100 nl), hexbere 8 U("%%)"GPB”F‘"%W Cern ofEH rt%'eertgaousm@temg §F|¥?‘é§l§l’e moiety,
ovesni gh:teremTh‘elsrcasud Fl IRlarfihgl keldre M&Skneﬁﬁl@ﬁﬂltcbmhédlalwdﬁﬂablélacwmunm dahabenl ng

he b
concentioaRl i deadncot 3 By ok e it boEestr Sttt B MR apokcor s e
pot assisalMent svdb@s siowarep THER I EOAGY mmmgoﬂ tagreof at ghayt § k9 2D for pheut@AdanB b
| g)éer "%@a&@@@ém?%ﬂﬁbﬁ@ﬁmﬁﬂw%&b‘ied EBlerefBShdrén.extracted with DCM (3 x

As in Step 8b, reduction of Compound 5 to amine 6 can be carried out by reaction with an excess of
20 about 2 eq. lithium aluminum hydride in a solvent such as THF at about 0 to 25°C for about 4 fo 6 h.
Compound 7 can be prepared as in Step 8¢ by reaction of Compound 5 with DAST by the method
of Stelzer et al., Tetrahedron Asymmetry, 4, 161 (1993), which is fully incorporated by reference herein.
Reduction of Compound 7 to amine 8 can be conducted as in Step 8d in an analogous manner to that
described for Step 8b.
25 Preparation of tether intermediates 11 and 14 can be conducted as outfined in Scheme 9. From
Compound 9, whereln n is 1 to 3, epoxidation to form the corresponding Compound 10 can be achieved by
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mL). The conbined organic |ayers were dried over Na2SO4 and concentrated to
a white foam M (ESI+) 10 for nmlz440 (M2+H)+. Step 3: The crude product
fromStep 2 vvas re-di ssolved in anhydrous DCM (200 nL) and to which were
added anhy¥? WD (20 ni, 282 mmol), pyridiniumtrifl| @cTGBes/BM362Y 15 g,
77.7 mmol ), and finally EDC (30 g, 156.5 nmol ). The m xture was stirred at
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3-cyan-4f1.2.4ltriazol -1-, A-benzenesul fonvl chloride 20 The conversi on of

anpbi n@gegamtisnibd: améaaehbgd-nﬂ%diﬂwxiﬂﬂ thw_wjj axeHiboRdiak gt 3- @ methye

procedurle o e% r I\/Ed m29 4

| ncor pd ol l$33 Av%986rgpar£qaocordmg toflyrepa}/atlon

n@c,ZStQm 12 zaa]am wzuﬂsmghnglz-@dnmnhenyl}nye‘ol(dmem pyrroligind & Stepla) MS(E§i+ator al
ace | C npeish (WP, hd roaaﬁoftﬂr@atﬁdqﬂ&he%nasm%%mpm@a TeBle> M. 5 mmoi) and

the m xture cooledto between 0-5 Cwth 'an ice- water bath. Sodiumnitrite
(0.150 g, 2.17 rrrml) was added and the slurry stlrred for about 10 mn. 25

nm)l) \M’ae%@ wﬁﬂd?%ﬂﬁi_ﬁ%rﬁ@mﬁf&&%&%ﬁbﬁ |rﬁ%|gloph)es f%l'g‘ ﬂ}f@%@%arét%n% P?JSZES ns t ant
mass) bﬂmﬁhv@v'taéwmlrgzemaagt}m@wamwfor\ﬁebﬁtznvdtyb@:eﬂttlrm%vlwga| M Hﬁfstrtrt(ze from

this suepyaiH)t 1 proded df ProparaiRy @cafreshSizlio BB femplatd &Malle A portion (3 ni) of
the mxture fromStep 2 was added to the slurry fromStep 1, and the 30

reaction flask was aIIovved to warmto RT overnl ght W|th constant stlrrlng

(képt ‘ i
s‘ﬁo td"terB %ﬁh%ﬂb&fﬂuﬁ&ba sat d.

W th nl-_] \‘ 8 .‘ ] rye " ag.
NaHCGO3; STH &ﬁgealpp%gm n% ﬁ%en rated lEﬂder vacuum to eld the
title eamsdew -1 qeoﬂydquzeWn%ﬁl farakbqnaydrvtmen@eﬁ—&vlammetﬂ%ﬁfplﬁfpt:f&tZﬁé(K 1H NVR

|(‘|) CD8C| i’ h(llzg+ﬁ}*0ﬁte(p$edu3t oPrepFrafith 4 Grresbohds to the3emiiste of ThBRMZ, 1 H), 8. 25(s, 1

40  Preparation 5a: 3-desciadinosyl-

iminoY-ervthromycin A: An analogous procedure to Preparation 1, Steps 1 to 4, was followed substituting
(S)-1-benzyl-pyrrolidin-3-ylamine  for 1-benzhydryl-azetidine-3-ylamine, giving 3-descladinosyl-11,12-
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35 Preparation 10: im dazofi.2-al-pyridine-3-sulfonvl chloride Step 1.

Chl orosul fonic acid (0.170 nL, 2.55 mmol) was dissolved in chloroform (1

m -) and W6 2006/86558% | on was added dropw se to im dazo[ 1, geglgRndiiodsne (0. 100
g, 0.85 mml) in chloroform (4 m-) over 10 mn. The reaction m xture was

heat ed §igadkfb-J-Héthyi-8loxg4211- (dxp@fboainJ(@%eﬁ@:-ﬁmhdmyiﬁﬁ.@}@Ww rpat edugo

ot ner (BB THr QORI T R4l miPnl wer spoley e B Bimbispe e 00

solid wap), ﬁré&técmﬂ-qﬁuéd:urﬁ blaél @130 @Pand/@iFBE tbr WiH WithEHeling qmdogir TedmixRrai! fitered

imd 1 I f
(e B st e e o i g s s et e ot iy 1
(0. B0 gvacOur® andtext)actmis(Stx Emku)i vihé ltopbineq lvayanis layesschiererdridgd (N&SOuL jittesan)] and

heat ed

(1 oat oo TP RABi@LGo ne tE EBAPARRAE § 44 o yEORSES o cRzery

extract éU\lMHI((BDaDQNﬁM‘Ikddl@bl) B87.(t, Thidp Brregaieduet df Ryeparstianeiaccorrespatisie the dameplate i ed

(NaZSmafTaglbhtered and concentrated to dryness under vacuumto give the
title 5 conpound (0.10 g). "H NWR (DMBO-06) S 8.87 (m 1 H), 8.25is, 1 H,

7 98 (m 2 H, 7.57 (m 1 H. Preparatlon 11:

| midaz oprepatativh- Gh:r iamedalmma aanbaki 1-3-0x0-12,11-{oxycarbonyl-{( A)-pyrrolidin-3-yl)-

" mromnofadnlbh R S e P @ﬁ@%&ﬁ syl lopaafion s Sty B 1P e
sol ut i opyrrolidirp3igiapihe fop (S)- BbeneyHpadiidia-3(/Gnie. MH, NI2R §ChgdD) B 1i.28 (S d@sd, BN,
(10-0 i by 4ToR) 480 A 198 8 .oaggg{yun{qrastug@ Gl 489 2L AT

The sol u ours | nto ual “or gani cs
extracted with diethyl ether (3 x 30 rr1) The renaining aqueous portlon wa)s

congent praplioh @a:dr-HebHA-3-de LR

.04 y
<5, O e caroar-dehyde (0.10 g total) that was used in the
subseque nt Stepl mCThamotammlatenmlam @p baiptdpamst if anaioheus fashionfto E@paration 1\BepES| +)

for mz toM?ﬁ:@%l S)- Tg}ﬁinbtﬁ&ﬂﬁg% ﬁ& J:érbﬁfy @ GA- b?ﬁé’l Jg%r 8l ety G- 20U NO

to 3-descl - 0XO0-
(oxycar ﬂﬂ?ﬂﬁ((azetldln 3-yl)- nethyl) i mno)-erythronycin A Preparation 12:
| magazof | . 2- gtep Ry Td BRdS peaiuttaftoie ISwgpe icah dRzsrbrarett arith RY¢eag itfiRoroabefid agid ::2 5

I f
ot ul i cRoSaRBR Y e AOUIRR Y o891 s e RERER 1o SRl P B
(10.0 nq_s)atrmweoaceietlaealt oMSWESH+hit misT0(/2sH) 'y The piedush gbPreparatiop gesoraspaids tThe
sol ut i ofe Wapidd W a@ws ed i nto water (100 n) and residual organics

extracted with diethyl ether (3x30 m). The remaining aqueous portion was
concentrated to dryness under a mtrogen streamto yi eI d the title corrpound

(02850 Rrepardtisn (EBS] 3-) o p ‘ . 0
o G 681 B g S T Bbad b bodthPY 365" 6,92

pvrrol OhbthdL iRk

(4 n1_ sWstitutingd fy2- a'nuowwmefﬁ%ﬁ%rbwﬁweaéﬂyarévl(eteﬁ 1 bB"iZhH%B‘Iﬂ}e“dmﬂ'e )
sol ut i offarvips folloRat WPrépgardtif 6, Btepl. MS AESIPVREMEZB49 0Ab-+H0. e prodlict & Prapration

adjusted to 10. Th ol yt.io extracted with 30 EtQAc (3 x 50 nlL) and the
conbi ne @F%WW?E%%?‘?"@%%%&@@%S@ and concentrated to dryness under
vaéfum The organl c residue was purified (SGC using DCM MeOH NHAOH el uant in

=)

240 h. éﬁﬂrseﬂhyupyrmﬁde—umxymnid Wbstéﬁorm -Hainimomethiikpyrrbigmedcatexyliobdid | on

(SO(V w/ e | t4d ons

o colbia A S (LR A BuEnlo T ploadl F erepalln 3o SRl ThE T

Th§5prdﬁu9|@t9\ﬂé'§ab{9u1r1rf|ed (SGC usi ng DCM MeOH NHAOH el uant in 95:4:1 ratio)

yielding the title conpound (0. 46 g) I\/IS(ESI+) for mz 149(|\/H—|) "H NWR
: 7. 8 dd, ,

Pyt ol Qhltndh ]m}@r_@ﬁmmg@ elamtbbmueem aﬁamou@fasmomr)apmﬁoa.esmsﬁmng (6)8: QAC
(3 ), ' aminomethyl-pyrrolidine-1-carboxylic acid tert-butyl ester for (R)-2-aminomethyl-pyrrolidine-1-carboxylic acid
40  ter-butyl ester. MS (ESk+) for m/z 349 (M/2+H)*. The product of Preparation 7b corresponds to the
template of Table 13.
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40 treated with I1BX (0.34 g, 1.2 mmol) and heated to 80C for 3 h. The
solution was allowed to cool to RT and filtered with a syringe filter init.

The sol ut w@rmeegss7sgdncentrated under a nitrogen streamt itle
.33 WD 2006/ 067589 PCT/ 1 B2005/ 003829 corrpound (0.06 g %%Fﬂzﬁo%ﬂ?&g

was used

aga0d (d, 1
: ) ‘ Prepar ati on
A agbgp@qp ||1ana!ogous fashion to Preparation

1H | mhd%ZQIblﬂtlﬁm@b-@Wdoﬁie ﬁazﬁaioba ’iS|1|0§heﬁé7ried3-<§aa)onhG ac:@tek H‘fpﬂ)ésler;w xliLg 3 olrrzed
in an rous PCIVI 0 e . ,
13.6 n%lﬂS’I“’?D"éFHH d?"?%?'w 68%“ '75?‘%&134%'3%‘8 Fagéﬂ% g?ut i on and

alléwed to stir 1 h as the tenperature was allowed to vvarmto anbi ent

ol ) anﬁm:mm)jmm_emmﬂmi@manem ma!ogowfawﬁmltq Pmr@thm@@ewbﬁ@tm aI | owned
t0 sti rarﬁn%melﬁ%l ﬁiﬂéﬂdiné—@lcﬁi%%é&ﬂt&ﬁﬁul?l@ie? foP Qfammah@th?l aﬂmﬁhlcﬁibo{c Ladld

.1 an o} stlr or 2 then poured into a
sol ut i &ﬂ“ B?tyl?%’?’d Msaﬁs'mwwf'ﬂﬂ")l ayer of DCM was rermved and the aqueous
porfgi on extracted with EtOAc (4 x 70 mL). The conbi ned organi c fractions

wer e ngréaattgﬁ/e&r l\-? .‘- iy 1t1q -IT- a . .-i_n l'? 1a ed u 4“ ' -.- ;Ir -4--

pr oduct
ratios mmumm@mnmm_am bﬁgmaﬂvemtalnalgm éashiomtoeﬁ’rﬁmmm @a(slem gybstrtuting 15

gll\/s (g%le;&ene?h%@@er? Fénd’i’)eq c?arb%%yli@ add (t6h- bdhh*) este? 1‘8.7 (é'ﬂz ar%‘ﬁ%m%uiyfl §?rrcﬁi&ine-$l'|)

acef}meca(bfxs@c Agid tfrtienw S M&AE&&&%W@%@MW 'a%pre%)vamen sbiscied Q peSed
by 16r i atldQH atsRY eveenidHi). ddB&ntdied GhdebBaciumlt) dryiése, raidissolve in\RICM @l rhigyvartt freatet | r

for 1 Ny@eABSATH RO bl 81 &k Wb o SAAF Ry D0 o oS, L

added. action syringe fifter and
purlflé&”‘(a@@@m@lieﬁ@ Mﬁe&@ﬁéfmm@(@ﬁé@%)r ad| ent 20 eI ution from3:17 to 3:1)
yielding the title corrpound (0. 049 g) VS (ESI +) for rn/z 147 (MtH)+. "H NWR
(CDCI3), 5 990 ), 7. d, 2H), 7.66-7.60 (m 2H).

Pr epar dt g P i 20 ZUEES bal dehvde A ni xture of

2- BBoropyr i diha e:or(\@rslbnmmh)lnes?.e pqﬂoaw @hbﬂdasbdloabdieﬂydmnc(ra‘ndtlrfmtnn . the ardedures

Dot s s y2PAERIGIBAZAE ebrash (TEBR) bl AR RURIRYY rdBoitibhotlls heated to

120C f he reactl1 on wat er, and

extract ed wit9p EtSopping-8-11.2.Altrigpal-1:yh-prpritrile 4040 9 %@Wﬁn%ﬁﬂlﬁﬁ@é"ﬂ'ﬁé"'ﬁ (3 tymL)

(Na2 ]§»O4fbas n&-mb% Rtie Eoncaa] mpmnﬁh ,H Rfhol) Eh@thblrﬁme%famitér%w@ﬁ 0‘9’1@*@5@} g@on
urifica c.._hexane adi e u rom Q9 o

P onc) Sty B et el lo B0 627 T A ar e iy Bt AR b b

4- BBt hyl - [ 1,9%preaghvialsgparale ﬁ@k(@pﬁetalgml&fdﬁﬁiimdmne)ﬁ 8gs108 mmol) wesitreateddvitveretie ( 32

m.) andacmsﬁm)(ém vmtar ¢ §$Au;n8%q Q?oﬂéet]ggs »gésb éh &méﬁﬁq SR g m\é’%étuﬁaﬂ&? mt%d

the sol ution was sequent re selenium di oxd
0 cgnstant BGS%MT“? kﬁ%@"ﬂa’ﬂﬁi gypterp well ¥entilgiado W&?‘é‘d‘gfr@ﬂu@dr% Ris séﬁﬁ’oCOUWr’@n
aII vvedxsédafocsé%raitr@cﬁ&;s)The soI ution vvas passed through a syringe fitter to

| t

(T C 80 e Sk o i on bl e YIS ? wlt sk 8w <Rtk from e L3RR

exBPactreastion flapk \Eﬁ\ﬂllé\ﬂed(mlf@on AT mls(hlwuh EOatiant. Sﬁl’ﬁtm(kemtgamlatedb r Bt rigieee wasr e.

congl n?l‘?en diltitb RHNCYERSr NG @fbted fith beme a&ag ?%Tébﬁmnre@B@ﬂmH w&@%&léféﬂdtﬂ@ﬁ

PO o tsas aaNaHE i) TNSzogil¢ lafbe) S poreaptiatenagdoniefyu 1o Pk st Getapafhe

610 39 fj 80 g)lwhidh wa8 LSS Withauk flﬁrtjll-ibrS plrBication. 1'6i r(quﬂa (%Dm?)ﬁsbﬁaﬁ 1|(ie§ % io % g(?)ggﬁ/@ O(g ggég
vridi n- \V et hano -

rr | Bz}c)roi%g%%ﬁf] 1%]%;9‘%!1“@%&% A ot bal dehyde (0.300g, 1.90 nmol) was

di 880l ved in a mixture of anhydrous toluene (10 ni) and anhydrous THE (10
m) . Thg Félhbﬁiooﬂﬂm§1@ mE@sQEBr F&ﬂloﬁ&é hyl magnesi um brom de (1 62 nL of

1.4Min a the solution stirred whi | e
allowing to Step 1 Chlorosulfomc acnd {0. 170 mL, 255 mmol) was dissolved in chloroform (1 mL) and thls

solution was added dropwise to imidazo[1,2-a]-pyridine (0.100 g, 0.85 mmol) in chloroform (4 mL) over 10
min. The reaction mixture was heated to reflux for 24 h, then allowed to cool to RT and concentrated to
40  dryness under vacuum. The crude oily product was treated with diethyi sther (10 mL) and ethanol (5 mL)
resulting in a white precipitate. The solid was collected by filtration, washed with EtOH and dried to yield
imidazo[1,2-a}-pyridine-3-sulfonic acid (0.128 mg). MS (ESk} for m/z 131 (M-H)".
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warmto AT. Satd. aq. ammoni um chloride was added until the solution reached
a bright yellow color and 5 precipitate was apparent. The sol uti on was
passed t hwowgts/as7s8gri nge filter and into water, where |tpd@§320%5 ted with
Et OAc (3 x 30 nmL). The conbined organic fractlons were dried over 2504,

filtered, ange, 80MRE Ptoea;t &6 ld?éiﬁt (O RFYWER mile w&& %&s& wmﬁndagtdrtté adcrﬁéfég 3

usi ng MeCN: hexanes eluant in lratio 1nitral hen sw
DOM NP PP GG 8P PRI BheroRon §ofuso ek b 51 BT BRI M7 L)
yi el di ngureti o ﬁdetvba@erqqltﬁmmupdn(ﬂ theB "kirgoted With (‘JEﬂ (ﬂ)x ﬁ@U mil, Z THe/ Srghni idyers Wéké'i

lIEIDIV!? (CDCI g% ﬁ(? a% g 7 ;eé 8“%9%0()13 glterﬁdﬁ I%n{j %, %eé‘l'_’%""&ﬁ to 1d’¥5|)°“ss fﬁ% v@guld}r%% glll\?gy t‘te tltle

Pre|5ar adompuunﬂt&oﬂlg)ljj-l BIMRADIISDY:) $18.87 dn, I H)£8.252(9,01id), 7.98 (m, 2H), 7.57 (m, 1 H).

f{1, 8] Napht hyri di n-4-yl -ethanol (1.44 g, 8.26 mmi) was dissolved in EtOAc
(250 ni), treated with IBX (7.8 g, 24 8 rrrml) and heated to 80Cfor 6 h.
The Sol i!-’-l s |l“ N~ I A 5 Ala "4 (] »' A R- ) 78 "

duct ‘ - i
(1.22 g). N ““'-“.%%cf’[ft? iR P ”&W*R%éﬁé%@@t’"%@m h@faﬁm&@% 03
( dd, gtp.ﬂa preg:nggd $Qiiion of ppsphorogsopyghloride(§).26 mL.4:8 mmga in 2phygirous DM (1 p& migq T hs

Pr epar adoluidh k- allbwdti tbrsﬂrﬁ-r[ dnddr Aitrédehai QT IThy bolRA 228 itriehi doéred hto water iﬁoo mL)

OV (o oL ops paeeq, iy o Sne”  kBorD (P 3. Fomh oL

car bonat)ece(tﬁaté):l tp, drfheBs mnctet },niteogen biesametd KIQ@@)mlﬂmBI’Qﬂ icglde amnddkbhe&a]fpgmhldmg-st o]

ol | et Sy RopS ol fydds6iRz oyl o8l ke s @0 T Ltef t%&tzttf%m%&wﬂ
Pr epar at?ﬁ*tet'tfemﬂnazomrﬁteﬁwtb%ﬂ (lmhﬁf Pﬁ*ftﬂczﬁlﬁenwso +):§°f4'm€x1ét§| yi) eThe isomers wer” )
:1 it [ Ge aa%nh By aapdtﬁucdraaaﬂ d&rublfngo tif ?%e@cld&'ﬁlbls\)l 1w£@dtg_aa<yteﬁ3 memwgﬁtmzltn 3
rime 0 ce er .coolin 0 e m xture was
tri tur%’g‘c‘lEl 6&%"%@?@@}1@!‘ 'Bﬁtaﬁ)t'ﬁ'@c’{'?%hém%{?ﬁbund cgl |l ected f filtration (0.93
g). M5 (ESI+) for nmz 206 (I\/HrH)+ 30 Preparation 21:
5~ am Nrgfelio 1A iiRA% e GO ©

- was_ di ssol ved

L I 0 . p .
in ethanol (igazAl)2-glryrazisg {GF %&-5 @MWP&H\S%‘}‘MGSI"I %@YQ"B”%DMEVO%’PB}@"&?G’BWM
I N@0UMip a pekméBsol io of pRSspRorBidxychidre (CTR6hLr2e8 mmal) intdnairdue DIMPK@d.ofnil). Bhé,

cool ed

i 1 ut odoR s Pt 8 cro el b e R T HEARER e v Boleky bl el Thn .
The or giamresmltayefgam etctraped V(lNaQiStml) etha@5(3%30 tmb). e d he aethalbivg cagpequst pattionnwas
vacuu mcbﬁbeMtb‘ﬁédjtotcﬂﬁ\e&é bridBr £RHTRSRHMHedr 13feid Ihe M cdrfpuiid (.20 gﬁd BsiB81+) fMitd ' -
Pr epar tlgw 2. 2-met hyl -5-(4-am no-phenvl | 41. 3, 41oxadi azol'e

2- I\/teth? -nitro-phenyl)-[1, 3, 4] oxadi azole (0.930 g, 4.54 mvol) was

di 5ol ved in MOH. To this 40 was added 10% pal | adi um on carbon (0.06 g)

and th : .Sha yessure (35 psi, Parr apparatus)
unt i | te':‘rﬁéel{gwr[1 ?3' o n|tored) The solids were filtered

off and ri nseéQN %5’0'0@-22@0@2@‘915QP@?ﬁ/fm'BQWJU@'@%Bﬁ@'"ﬁ@%(maﬂfmﬁtﬁ‘P"Ehr te

was Co%ﬁtﬂbdi g4 e, @'Mﬁ’m&lhﬁtdt:!ﬁ}d it a‘qaemuaﬁhaﬁaay&@ le\ﬁ &Y. *Thef solutiol a1 76
(M n vridazin- _gej_‘nyl amne 5

(VD et RO Skt Riowa oo b o 2559 top AR e axetsy W 2g

mmdl) , B0k fs;jx &b el Gy thedatribined (cthe dged Bver Nap$dy and cdcéntrated as domedseunder (7)% g
6.8 | & n

orol) oafUlH, ) e Utanl BLALE Rbs bR Nede” DR LORIMBOURAONT Rt i 8831 e

ni t r ogdiecovered siaing imsterigl W@% issqliast ﬁ'eafﬁ@d (201 ri)angi gong.2HE! (¢ s &6 t"@P')Aqnd

di I ut edomtaruéﬁyd@g I8 0.5, b LAGA N bikalFlo @R for DR It QPGP SloWEd R Ut af FVEY S

were dr eg é tered concentrated under vacuumto a crude
sol i d P Bh TORselupa By W%Htet‘ Hmmt%?\%i‘"@ktqdy@t'y&f°?“ﬁt golytiqn (6% Wiy @) andgxltagigd,)
| apér wikbs B Ac@ndseimLpnthet diganiofsetiors Wery eombimesl, bded dviee NayB0§, randl cshddnfthtied tnq)

and re r?@é {satﬁ\rdgr%acmrﬁ hTIlr:et gl_gse H'%ﬁ]é@%{&'ﬁq e ﬂdﬁﬁHW’%b 9%“ @5

and co rated under vacuum oun
(ESI +) yfetdmgmtﬂleeor(lwﬁotte g). MS (ESI+) for m/z 149 (M+H)+ 1H NMR CDCla) 8 8.46 (s, 1H), 7.85

{dd, 1H), 7.19(d, 1H), .72 {d, 1H}, 6.63 (d, 1H), 4.83 (s, 1H), 4.78 (bs,1H).
Step 2. Pyrrolof1,2-a]pyrazin-6-yl-methanol (0.06 g, 0.41 mmol) is dissolved In EtOAc (3 mL),
40  treated with IBX (0.34 g, 1.2 mmol) and heated to 80°C for 3 h. The solution was allowed to cool to RT and
fitered with a syringe filter frit. The solution was concentrated under a nitrogen stream to yield the title
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15 Preparation 24: 5-oxazol-5-vl-pvridin-3-vlamne Step 1.
5-(3-pyridine)-oxazole (21.2 mmol) was converted to the correspondlng

N- oxi de vwvDreogg/066d890r oper benzoic acid (46.9 mmol) in cmqy' %%% L) at
RT (3 h). To the reaction mxture were added calciumh rOXI 4 mo

d t ] I
T T e S
i nter rreT(H'l)e&QB(GZH'Q. 7eP3 (d. 7THY 7eT(t) 1H), BB2%,g9p).2. Tet r abut yl anmoni um.nitrate (6.54
g, 21.6 mol) in DCM (90 m -) was cooled in an ice- water bath under

nltrogen To thls sol ution was added tni fluoroacetic anhydride (3.0 m, 21.6
eparation 14 imidazol; 2~a]-oysidine yaidehydei rred for 20 min before addi ng the

pr oduct . of %tem 11|-( Il'nl‘da%h ma]pli?ﬁMe eeaibdxhe aclde2.al d, lsngnmblpW§ydi§§dved @flahydiblie

t t | Th t
e " e Pl S oo G Qo) Al L 1S ) RTER (41 R OB ol
NaHCCB weldn added}b thecsolition A alloRed e tir ackt el tHel ténhpﬁiMe(v&sXaHa\ﬁéd Wal’m&ﬂ chribleat

e )
C oo el SRS Y. 7 i WS ocab SR colbdior S0 3 brarfighE Tkl
nol ) arfasearhalbnmmrartechtso 6 FA(BomLu 4 mglo»/enuﬂetnmwlmfoma_te (f.&8mnl-032. moolswene egded
5- (1 %Q%no‘%ﬁ'té §tfPTo?"19Wri ?du&ﬁéd %); Qéldﬁsoﬁgf ﬂaé.%%maﬂe {nfol FBERL, 1f1rrl~?613 Shi%&o@uéﬁﬁr e

treated wi ni ck sus en5| on t he

m Xt ur é”aéﬁ"é{?%‘?ﬁ’ tﬁﬁHefP" %D@Pﬁ@'@ﬁ p@g@d ﬂfﬁ‘? b solgt@nfqg,satg 1. HRHGO PaT'?e §¥ﬁ5
Fi | t r atremovet C‘Eidltﬂie%quedue lpgion &tracted tvlttEEmmxlmimL)VS'He kE&hbined @ganﬁifkcﬂ:ﬁ@ were

6 Ay e e ieS ega HhEConcHnaial et R oFill RS Yoo RABG (50, o
(0. 997 agstos: @xamsmredleahdutlanmw retion of fi4nto 3OV visldingTthe dricesteintemraediate (0.21a). 'H
added_sahslicrtly sREEORAREr Y87 6, afivbri@enylpdatf aupas | 35 extracted with

he conbi ned_organi c | ayers were rine, drledANaZS
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Step 2: 5-Methyl-8-bromoquinoline (01.5 ¢, 6.78 mmol) was treated with. Pdy(dba); (0.62¢ 0.67
25  mmol), diphenylphosphinoferrocene (0.752 g, 1.36 mmal), zinc cyanide (2.77 g, 23.7 mmol), cuprous iodide
{0.064 g, 0.34 mmol) and degassed DMF (45 mL, purged with nitrogen prior to use} in a Schienk flask under
) nitrogen. The mixture was heated to 80°C overnight. After cooling to RT, the mixture was poured into 4:1:4
" sat ammonium chloride:ammonium hydroxide(37%): water (90ml), exiracted 3x with EtOAc, and the organic
layers dried over Na,SO,, and concentrated. The maiterial was purified by SGC and eluted with 5-45%
30 EtOAc:hexanes over 30 minutes to afford 1.05 g of 5-methylquinoline-8-carbonitrile. 'H NMR (CDCly) § 9.10
(d, 1H), 8.39 (d, 1H}, 8.01 (d, 1H), 7.58 (m, 1H), 7.43 (m, 1H), 2.76 (s, 3H). |
Step 3: The material from Step 2 was brominated according to the method of Preparation 36 Step 4,
vielding the title compound. 'H NMR (CDCl,) 5 9.16 (m, 1H), 8.55 (d, 1H), 8.08 (d, 1H), 7.66 (m ,1H), 4.88
(s, 2H).
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Preparation 52: 4-formyl-guinoline-8-carbonitrile

Step 1: 2-Bromoaniline (5.16 g, 30 mmol) dissolved in acetic acid and cone. 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.

40  The organics were dried over Na,S0,, and concentrated the purified by SGC (Combiflash 0-100% EtOAc:
hexanes over 30 minutes) followed by recrystallization from hot hexanes fumished 4-methyi-8-
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Seg(hx(@[mlfz %h4hl?rz)-1(tg? Iygrgc\)nrere separated an the aqueous II_der extracted(wdh ACI\WZ 3 285 m[? '{'he

combined organic extracts were dried over Na,SO.,, filtered, and concentrated under vacuum. The resulting
crude residue was purified by SGC (gradient 80:20 to 50:50 hexanes/EtOAc) to afford methyl 2,2-dioxo-2,1-
dihydrobenzothiophene-5-carboxylate (288 mg) as an off-white solid: "H NMR (CDCly) 6 8.05 (d, 1H), 8.0”
(s, 1H), 7.41 (d, 1H), 4.42 (d, 4H), 3.94 (s, 3H). MS (ESI+) for m/z227 M + HJ".

Step 3: A solution of ester from Step 2 (288 mg, 1.27 mmol) in DCM (10 ml) was cooled to —78°C
under nitrogen and treated with LiAlH, (1.0 M in hexanes, 1.50 ml, 1.50 mmol) dropwise over 5 min. The
mixture was then stirred at —78°C for 90 min., then warmed to RT and stirred for an additional 1 h. Water (1
mi) was then added, and vigorous gas evolution was observed. The mixture was stirred for 10 min. and 2 N
NaOH (1 ml) was then added, followed by additional water (3 m!). The mixture was stirred for 30 min,
diluted with EtOAc (50 mi) and dried over Na,SO,. Subsequent filtration and concentration of the filtrate
under vacuum afforded the desired alcohol intermediate (310 mg), which was used directly. This alcohol
was dissolved in DCM (13 ml), and the solution treated with MnO, (463 mg, 5.33 mmol}. After stitring at RT
for 1.75 h, the slurry was filtered through a pad of Celite, and the pad repeatedly 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 yellow solid: 'H NMR (CDCly) § 10.02 (s,
1H), 7.85-7.92 (m, 2H), 7.53 (d, 1H), 4.45 (d, 4H). "*C NMR (CDCkL) § 190.8, 137.8, 136.8, 132.6, 130.3,
127.0, 126.9, 56.9, 56.6. MS (ESl+) for m/z 197 [M + H[".
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25  as an orange solid: 'H NMR (CDCla} 3 8.91 (s, 1H), 7.69 (d, J= 8.5 Hz, 1H), 7.41 {d, J= 2.2 Hz, 1H), 6.87
{dd, J=8.5,2.2 Hz, 1H), 4.12 (br 5, 2H); MS (ESI+) for m/z 151 M + Hf".

) Step 4: A solution of the aniline from Step 3 (0.217 g, 1.456 mmol) in glacial acetic acid (2 ml) was
added dropwise to 37% HCI (2 ml). The mixture was cooled to —10°C by an ice/sait bath and a solution of
sodium nitrite (0,110 g, 1.59 mmol) in water (1.1 ml} added dropwise. The mixture was then stirred for 60

30 minat-10°C. While this diazotization reaction was in progress, a second flask containing glacial acetic acid -
(2 ml) and cuprous chioride (0.029 g, 0.293 mmol) was treated with suifur dioxide gas until the mixture
became a blue-green color. This mixture was cooled to 10°C and the above diazotization reaction was
added in portions over 15 min. Vigorous gas evolution was cbserved. The mixture was warmed to RT and
stirred overnight. The reaction was then poured into cold water (100 ml) and the aqueous layer extracted

35  with EtOAc (3 x 50 mi). The combined organic exiracts were washed with water (2 x 50 mi), satd. aqueous
NaHCO; (3 x 25 ml), and brine {3 x 25 ml), then dried over Na,SO,, filtered and concentrated under
vacuum. Purification of the resulting crude solid by SGC (90:10 hexanes/EtOAc) afforded the title
compound (0.123 g) as an off-white solid: mp 110-112 °C; 'H NMR (CDCls) § 9.24 (s, 1H), 8.83 (d, 1H),

© 8.23 (d, 1H), 8.11 (dd, 1H). '®C NMR (CDCl,) § 157.5, 152.7, 142.6, 141.0, 123.4, 123.1, 122.8. MS (ESh)

40  for m/z234, 236 [M + HJ".

Preparation 55; 4-ethoxy-3-methoxy-benzenesulfonyl chloride

A48



1.74 7-bronopyrido[ 3, 2-bj pyrazlne- 892 9.26 (s, 1 H, 9.09 (d, 1 H), 9.05

(d, 1 H 27 8-nmethyl 3-brono-1, 8 naphthyridline-4 7.71(m IH), 8.86(dd, 1H),
9.06(m 1m0 20beTdsseet hyl 888.8 9.14(s, | H27 neth chl orpedyBmbadiidyri di ne
4 845 CDCl 2: 9.06 (dd, 1H), 8.99 (s,1H), 8.73 (dd, 27 1 76 3 1H 7.52 (dd, 1H

1,77 3-brom gidliNedcdthaRe A. 95319; QBWHU{H w%sa&deb'dropﬁlséﬂveﬁ'dgmmlto@stirrzd ﬁﬁtu('éi@ftll H
27 1.78 3- quor?éo ri dine

(0, Thy niropuaiesopy (009, 208 mo Ao KEG (2 Gy 44 asried I (130 58 nder broge, 1
|('|)Sj 513 4 Aftele dﬁ tl?]e rb%itcti_oﬁiwai cdogd tdﬂzi)and gllu{bﬁ vﬁtﬁ wafby {4160 mi)lan@0nethyl tert-butyl ether (250 mi),
na " 1 dl ne- 4- 3 . . 1

9. 02( d%@ﬁ@%@e‘?e § Wach&g Wi, “fazeé.%%%' prifey Bl 2§ %ﬁﬁ(lﬂ'gd #‘é%)rﬁﬁﬁg‘? Hétad 0 ?H)z
854.53 T7coBSntiated tnddy vaduumaé diford 2tgthoxBS-alpanisole (B74 gD a9 4 (pdle yalow solid. hmpBe0°q 1

, 9. . 004z Q- t 7.484(t,
T, O Sun tqlisc-di 268 B85 A7 @ Gughfe f RN (fE a8 Seh ot ey LT
799. 0 GNEB(RVISO), 5 tH3®2 (48,6, 1405, 117.632(15, 106.4)64.63 589, ot 4. zms (E‘é‘é{-)HoﬂWZﬂ%{NH
8- rretho%%qw notine-4-nethyl 840.1 ; . 6(d, 1 H), 7.56(d, 1 H), 7.63(t, 1 H),
7.74(d, 185 1 -fluoro-3-nmethoxybenzene-2- 806 - 27 neth M1
2- met hoxy napFiema|Assvspensiog gi-ghoxg-5¢niroanisely frony Step 1((8:50 g, 499 mmol%and(wofd#y (1.0. 56
5731({;9; A 1: VbEfOH :Et0hchEy mf}Wwaﬁ shakedundér Q@aifr@s h@re"bfi—lz f—40 psi) for 30 rr]mn Thg reaction I

| OI’O en I’I uqr o enz ne -
425 o7 Qe Teres, oo Yher S Al igRL rarpn I PHCHE < A SR
7.27 é d(,4 82Igl) 1u7a7/o) al(i)a mrdmrsehﬂmmi(msa °Cl. !}DNﬂ$r(BMBomgm ﬁD{dL 114, 81251l iy, 6?391(16
7.48(d, . 7 .
Fret hyi obeaE:8 4o G, S0y, 5y % RhagrBpagpr-dis PR 1968, 3965. vpsy 1y 7
m 2H 1. 99, 85.0E85Hy i it ME (E&l+ foe miz 168§MMHT". 823 8. 30 (d, 1H), 7.76 (t, 2H) 756
t, 7. t 3

M 2%, a1 (o 8 Te R Wﬂ%&ﬁe@wﬁ" e o ppte Tl 3%%?“@@? ‘*a-f ot
408 d, @ﬁm@p W'W%F@G#swem@r?dl 065 mijo Foe anixtsire was Topled Rt *Forin
Prep Ilpath anadesoidion bl sofiuhmir@me (Ro6l g, b, 38ehidl) in Svdr (2.8 miLikdded Wopwige. 3Tﬁéﬁnixﬂ1rﬁ 27

b 02 QBT SRl A, B bt M b, ot
8. 20( d, cotitaining Qllagial acelitgHpcid OIS0 was 38id. witht $wilr ditstide gas for 10 min, then cuprous chloride
20 (0.278 g, 2.81 mmol) was added, followed by additional suifur dioxide gas until the mixture became a blue-
green color. This mixture was cooled to 10 °C and the above diazotization reaction mixture added
portionwise over 25 min. The resulting mixture was allowed to warm to RT overnight. The reaction mixture
was then poured into ice-cold water (100 ml) and the aqueous layer extracted with EtOAc (4 x 50 ml). The
combined organiq extracts were washed with water (2 x 50 ml), satd. aqueous NaHCO; (4 x 50 ml), and
25  brine (3 x 50 ml), then dried over Na;S0O,, filtered and concentrated under vacuum. Purification of the
resulting dark red oil by chromatography (Biotage, gradient 100:0 to 80:20 hexanes/EtQAc over 850 mi)
aﬂorded 48 mg of impure product as an orange-yellow semi-solid. Trituration of this semi-solid wi¥ )
hexanes afforded the title compound (34 mg) as a light yellow solid. mp 72-73 °C. 'H NMR (CDCl;) § 7.66
(dd, 1H), 7.44 (d, 1H), 6.97 (d, 1H), 4.21 (q, 2H), 3.96 (s, 3H), 1.52 (t, 3H). *C NMR (CDCl;) § 154.3, 149.5,
30 135.7, 121.7,111.3, 108.3, 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)
35 (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,0D (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
40 removed as a final step as in Preparation 34, Step 3. The compounds were prepared as formate salts
unless otherwise indicated.



1,97 2-ethoxynapht hal ene- | -methyl 852.8 7.46(t,1H), 7.48(d, IH), 7.62(t,
IH), 7.90(d, 27 1H 8.04d,1H 824 8.72 (s, 1 H), 8.33 (d, 1 H), 8.03 (d.1

H), 7.59_%,1(%@?)%? hyl qui nol i ne-4-met hyl (Mrl) (m2H) 27 1 99

3- net hyl yridine-4- ~M+1) 9.03 (d, 1 H), 8.93 RGI/IBR0QSj00383982 (d, 1
H, 7.52 27 nethyl %_dd, 1H) 1.100 6-chloro-3Him dazo[4,5- M2 8.41 (s, 1
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1.1 3] di ox . B- I 2 6.68-6.93 (m3H) 27 1.105
thd‘%%%?ﬁn%dofgﬁ%‘;ﬁé?"é‘g'ﬁﬁ%sﬁ‘ﬁ‘ '{%&‘n’%sﬁ)&p 7.30 (d, 1 H 27 nmethyl 1.106
ono- 1, 5- napht hyri di ne-4- M2,9.09 (s, 1 H); 9.00 (d, 1 H; 8.38 (dd, 1
7.79 27 nmethyl 890 m 1H-%. 107 3-chl oroqui nol i ne-4-nethyl M1 8.52 (d, 1
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3- et hoxy- 1, 8- napht pyrj di - M+l 8.24(s, 3H), 8.96(d, 1H), 9.10(s, 1H) 27
met hyl 855 2-R2 O Y -~ Py/N ONHOUN Tabl e 2 LI"IO O O Ex. 2-R2 Nane M5
1H NVR Prep. 2.01 Dgo N n&A- gar boxyl m1 9@?& 1 H,; 852 (d, 1H,;
8.24-8.12 (m 2H); 189 822 1" 1HN, 7.75 (t, 1 H 2.02 2-nmethyl-3H M2
benzo -4-carbo | 414. 063.,_ S /1 7.38 (m 1 H; 7.24 (m 1 H 33 2.03

80 (m 2H); 7.60 (d,1H); 7.50 (m 30 I

am nocar bon 3H 2. 04 aien-2- 838 7.98 (s, 1 H); 7.71 (m 3H); 7.40

(m 2H); 7.33 (dd, 30 i nocarbon I 1H 2. 05 N-(quinolin-6-yl) 839 CDCl 3:
[\

7. 98{ O--H)-+8-05{d-—1H—36—am-nRocarbon—+—2-06—N-{gqui-retin-5—yI5—839,DCl 3!
7.98(dEx #)| 8.39(BRANADe 30 ami|nows bon 2. 07 N-(3- [NMRuor ophenyl ) - 1 PI| |

21N . Q. NI (o]

N- (napht hal en-1- 83B 7.

EL_)azo![-':rer1 b beryt—8+2—CbBa "'_17?5? 39‘43@'%: 8—65(s1+Hy—36—2-08 J.}'\:
- met o= 3=—t+—867CbC——7. 90Tt st ’ 3ot 3 0T
1.02 | (pyridin-2-yhmethy! m-1758 ?ﬁfaﬁwﬁmﬂ\(ﬁ,ﬂﬂ;ﬂz(&%n, 738 | 57
103 | Gyridin Syt p— ?r;‘ssﬁim); 853 (d, ), 7.88 (G, 1F); 746 | 57
1.04 .} (pyridin-4-y)methyl m-1758 | 8.48 (dd, 2H); 7.41 (d, 2H) 27
1.05 | (quinolin-8-ymethyl 810 ?&9‘3!_(,‘)" 1H); 8.41 (d, 1H); 8.03 (d, 1H); 7.87 - |
106 | (quinolin-5-ymethyl m-1808 ?51901&’)' 1H); 8.72(d, 1H); 8.08 (d, 1H); 7.78 | »;
e .85 (d, ; 8.38 (d, 1H); 8. \ 1 7.
1.07 | (quinolin-6-yhmethyl M/2 406 ?bsi(H);1':'1)798(3?1(H);1;')578(3n3: gdH;H) 7.98 | o7
1.08 | 3 A-dfiuorobenzyl w1793 | 7.36-7.24 {m, 2HY; 7.20 (bs, 1H) 57
1.09 S;:‘;g;ﬁqd]'m‘dam'z‘ m-1797 | 7.52 (dd, 2H); 7.20 (dd, 2H) 27
10| (-lpyrid-Zyipyrazors- 11 824 | COCls 8.62 (bs, 1), 8.41 (s, 1H); 801792 |
10| vimethyl (m, 2H); 7.31 (bs, 1H); 6.61 (bs, 1H)

) 111 (1H-benzoimidazol-7-yhmethyl | W/2 400 | 8.27 (s, 1H), 7.65 (dd, 1H); 7.36-7.32 (m, 2H) | 27
- g 9.01-8.96 (m, 2H); 8.20 (d, 1H); 7.99 (d, 1H);

1.12 (guinoxalin-8-ymethyi m-1 809 7.91 (m, 1H) 27
113 | (benzooxazol-7-ymethyl 2401 | 553 (5 1BD: 5185, Lo 775 (L 2H) | o7
114 | 4-cyancbenzyi 784 | 7.76 (d, 2H); 7.58 (d, 2H) 57
1.15 | 3-cyancbenzyl m-1782_| 7.76 (bs, 1H); 7.74-7.68 (m, 2H) 7.66 (L, 1H) | 27
- - CDCle: 8.80 {d, 1H); 8.20 {d, 1HlY; 803 (d, 1H);
1.16 | (quinolin-4-yl)methyl m-1 808 7.79 (¢, 1H): 7.76 (t. 1H) 27
147 | (1,8-naphthyridin-3-y)methyt | m-1.809 ?i—?)? o 1(;‘)‘1 fi-)53'8-43 (m,2H);7.70(dd, = |
1.18 {1H-pyrazol-5-ylimethyi m-1747 | 7.69 (d, 1H); 6.43 (d, 1H) 27
1.19 | (1H-pyrazol-4-yiimethvi m-1 747 | 7.80 (s, 2H) 27
120 | (1.8naphtoyridin4-yhmethyt | W2 406 | 005 (K T B00 (. 1H): 875 (dd 1 768 ] 57
121 | TR{pyndind-yethyl m-1 772 | 8.50 (dd, 2H); 7.48-7.40 (m, 2H) 28
1.02 | 18-(pyridin-d-y)ethyl m-1772 | 8.46 (dd, 2H): 7.40 (d, 2H) o8

9.08 (d, 1H); 9.03 (d, TH); 890 (d, 1H); 7.78 |

1.23 | 15(1,8-naphthyridin-4-yl)ethyl | 825 (d, 1HY; 7.68 (m, 1H)

1.24 5,',3)3:"”231[3'3‘”"“32'"'3' M/2 407 | 9.14-9.11 (m, 2H); 9.04 (d, 1H); 7.88 (d, TH) | 27
125 | 181 8naphihyridin-d-yethyl | 825 | 708 (or oy 02 (4 1 BT, HE7.11- 1 o

1.26 | {1,5-naphthyridin-4-ymethyl | m-1 809 | 9.05 (dd, 1H); 8.99 (d, 1H); 8.48 (ad, 1H); 27

N~a
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1

H pyrazol -5-yl) am nocarbonyl 209 N-(quinoxalin-8-yl) 839 CDCl 3:7.62(d,
1H); 7. 65W0Q 2006M678¢) ammocarbon i 2.10 N-((quinoli n-6-ylpeEidd¥bsieo %ﬁ CDCI 3:
7.66(t, 1 H); 798(t 1H) 30 am ocarbon 2.11 N—((qumollnByI)rre yl) 853
CDCl 3: F7F2ts—HH; I 80¢d,—1H)—306 a—rrl’T.‘yL,aruuu T—2- J.L P
4- (5- npBhy 41, 2, 4- @ﬁd‘iam_eol -3 benzd#®55 CDCI 3: 7.78 f(IMMFmD 8.12 (m 28 |33
2.13 41 H Id.LUI “I=—benzo 83896154 (ST Aag 58 3% (s1
H 33 14 (T dazot =1ty T benzoyg 4 ; 37 185787 74 (T
AP I AT AR 3 WP A ) Ao " D 6 en
g- ?g- el walk (qu#ﬁiaﬁné mewlusd( m8 gﬂ)/, . fwi @ng) é‘ﬁ”ﬁﬂ?ﬁnziﬁg 4(1 7 .
- (5- ] | azor-3- - 2 & 15);7 H); 383 @
H: 8.p52%d, ('9%820'13'%95&?%' | 1H) 2} 1% 3- (|31- % mt hy(-ll—%-ﬁ pyrfazm) 2708
(s, 1H; {1 C 33 DERZO | hi@(tamﬁmﬂﬂtaia&m)osasl(dazo -3
856 7 7§3‘{m ?'F?Qj’m'@ ‘Jzn’é)"te??h F@é 1HY 8.85(s, 1H).265s 4481 box | 2. 19 b7
2- (1H [ eky a2 3 7 737137@ 1HY)7,80%, B; 1.83 B)H); B @, (g, 1 H) ;
9.96 (Sf%?, ?E%‘K”ﬁé@ %Tﬁ}' 20 6l ?‘% oytHiz®12 @, 1) 988 Editie- 3- 840 6.54 (3,
1H: 7 iﬁ 3 F-{L6-PaphiRride-4thetnd . 6. 229.Q516m.38): 308 (chskly B9LM, BHBE.6M 1H4g8. 13
mlHZE 24 (2fclemplate) 1 787 7.32-17 ?3 78 m.38) 2. 22 S 2- hen o 0.8Q1
7.32- 7| 243 (n(1.8papsthyridip-2yirpetayl G o SHO-0¢ (d91h1):e8.99 (d.BHp 854 (dds 1H}: 7860, Name
M5 1H NVR _Pr &2 templade) pyr i di ne- 3- sul f onyl (A big 59%dd.dHI H) 8 81(dd _1H):
8. 25(n 1.340; (%Teﬂil." @’[541 H 3. ngaphté‘l-&i‘sgﬁﬁnbz;%\ulﬂ-gnyl 859 8. 73(d o H):
8. 24- 816{m 1——1—-6%»
qui nol | nes 81 ﬁn °Eﬂlf§r$ 18 6““3 O4(dd saiH) ; &Ms&mmaa(szw 7A@, | 2781
7. 70t , BH—7644 HypH-Re
8. 62- 8| 53¢ m Sﬁﬁé’”‘*%"’?@“@‘"ﬁﬁ‘(ﬂr 3850431 (5 ol 75 F—D?”?J ?@“ TH’UB 7 |z |
benzo( &2, 5joxadrazote=4—sul-fon 8518§: 1 3 o, 1 7 7T168(t7 1
H 31 1.37 1R-1,5-naphthyridin-4-yl)ethyl | M/2 413 78 4-7. 79 (m, 2H) 28
138 | 18(1,5-naphthyridin-4-yethyl | M2 413 ?,_g?_gf’m’;"n’hgﬂ)g (m, 1H); 8.48 (m, 1H); 28
1.39 | (2-methoxyquinolin-4-yimethyl | 840 %ﬁ%&'@ﬂf“’ TH), 7.63 (¢ 1H); 7.82(d, | ,,
1.40 | (2-hydroxyquinolin-4-ymethyl | 827 Zﬁg‘f'é: *'(2 ;’H5)7 (4 1H); 7.39(d, THY: 7.32 (1, | o
1.41 (1-{3-fluorophenyi]-pyrazol-4- 843 7.09 (t, 1H); 7.53 {m, 1H); 7.85 (m, 2H); 7.80 o7
’ yiimsthyl (s, 1H); 8.52 (s, 1H)
1.42 Q;}m“gﬁmphe”“}pw“‘z"" 843 7.25 (t, 2H); 7.64 (m, 2H); 7.88 (s, 1H) 27
- B 7.45 (m, 1H); 7.56 (m, 2H); 7.92 {m, 2H); 8.05
e e e e
-(3-ethyi-[1,2,4Joxadiazol-5- 68 {t, 1H); 7. , TH); 8. , 1TH); 8.22 (s,
1.44 yilbenzyl _ 855 1H) 27
(6-[pyrazol-1-yllpyridin-3- 6.51 (t, 1H); 7.75 {d, 1H); 7.95 (d, 2H); 8.43 (s,
145 | \dmethyi 626 1H); 8.58 (d, 1H) a7 )
(2-[3-methyl-(1,2,4}oxadiazol . .
146 | f o ing-vhmethyl 842 7.56 (d, 1H); 8.14 (s, 1H); 8.67 (d, 1H) 27
7.46 (d, TH) 7.53 (1, 1H); 7.60 (s, 1H); 7.80 (3,
1.47 | 3-{oxazol-5-yl)benzyi 826 1H): 7.85 (s, 1H): 8,30 (s, 1H) 27
148 | 4-(pyridin-2-yi)benzyl 836 é“ié’)“ '8124{;(3‘§!0}-|()d, 2H); 7.92 (m, 2H); 8.06 |
149 | 4-(pyridin-3-yl)benzyl 85 | (b e e RO g
. 7.585 {m, 2H); 8.10 (d, 1H); 8.14 (s, 1H); 8.58
150 | 4-(pyrazin-2-yl)benzyl 837 (d, 1H); 8.72 (m, 1H); 9.16 (m, 1H) 27
1.51 | (2-[phenyl}-thiazol-5-yl)methyi | 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 (t, 2H); 7.90 o7
) yviimethyl (d, 2H)
o 6.56 (m, 1H); 7.38 (d, 1H); 7.54 (;, 1H); 7.76
1.53 | 3-([1,2,4ltriazoi-1-yl)benzyl 825 (m, 1H); 7.82 (s, 1H); 8.26 (d, 1H) 27
1.54 (2-[phenyl)-thiazol-3-viimethyl | M2 422 | 7.42 (m, 3H); 7.52 (s, 1H); 7.94 {m, 2H) 27
1.55 1-(4{imidazol-1-yljphenyhethyl | 839 7.13 (s, 1H); 7.49-7.56 (m, 5H);: 8.12 {m, 1H) 28
" 7.44 (d, 1H); 7.55 (1, 1F); 7.78 (d, 1H); 7.90
1.56 3-([1,2,3jtriazol-1-yl)benzyl 826 (d, 1H); 8.54 (d, 1H) 27
1.57 4-(imidazol-1-yi}benzyl 825 7.16 (s, 1H); 7.54-7.64 (m, 5H); 8.18 (s, 1H) 27
1.58 | 4-(isoxazol-5-yljbenzyl 826 Zésfl_(]‘;' 2H); 7.58(s, TH). 7.80(d, 2H); 8.28 | o7
159 | 3-(imidazol-1-yljbenzyl 825 7.24 (bs, 1H), 7.50 (d, 1H); 7.60 (t, 1H); 7.66 | 27
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3.06 benzo[ 1, 2,5]thi adi azole 4 867 8.31(dd, 1 H); 8.24(dd, 1 H,; 7. 82(t, 1
H 31 sulfon 3.07 2-fluorobenzenesulfon | 827 7.82(m 1H; 7.69(m 1H ;
7.37(m 3.08 3-fluorobenzenesul fonyl 827 7. - 7.57( m 1
H: 7. 44%2?%?62%89 4-11 uor obenzenesul fon 827 7. 89(m %%Tﬂh%"%géﬁ Y 2H) 3.10
3- cyanebenzeresuH-om—8348 24 (s+—H—8—1m—3iH-—803tm—H—F+383i(t
-54 WDEA0®6/ 0675892- éthZOOS/ 0038M8 Ex. # 2-R2 Narfblmm H NI\/R Prep 1
fé;oﬁr otjenzeﬁesui ot L §3i77. 99r_lo'( 45:') i f¢1H)’ZTf"1H')':i,"ZL- 1= pucllyl =389
=4 SUr T UlT 1 I JJ R Py, I, :7% ,(t ) 1H) 78
4- (oxaAdi0- §-Jlpymesrdotieanaylf onyl 885 7. 74718 m bH).; (Q gl!(a ? 1( d|, 22H)|;
8. 36( 7631 | - {glincinByifiroofi: > U MY @EF- ©- "EB&%‘T‘&?‘W P‘@S(‘d Wy~ T azim-ag 31 -
934 7./9kpT" hofELyyathyl () D7 BBES U T ORB,B 260, HH) B ORGOIH) 2~ al PyT 1 [degne-]3-
849 8./§Hz0; i{linalm-OMevi (Y7 7] 884 T, Cl./8.9%%d, AH); Bloo(@dhj on T TH; 7. 3Pm|1H
3. 16 64(pkH|PigaRein=-aly)BloiipyT | di Néggz 876 cBCky. st 1AK)e.Bs )iy TH) 7. 74fan |l
H) 31138l T[om(ghindifa-4)biyi3) 17 T m @z o] I ED@J T6 211 6); 'ves0st, 1BpU_ 9. 28(dd] 287) ;
8. 78( 4d,66 TH)phey-{bytidin-3hhethd &)  $8B6 ony t, 1H);B.86 &31K) obenzenelszd f gn
834 8.GHTM | pABHY- hm%?f:)ma;ﬁ *‘%1_83619 HCOCL, Bl 1Hp 8apEyTH)dT Ne- 1- 84028
8. 88( q.1.68H)|; ph8nyHtpyAdid-kyhmethl 2§ d] 8381 ; 7 CB8(m.5881 1Hg w8.660d, THY) 3. 20 28
4- (2, 3,14895- tphbnyk ip4-3i)hethlyl ¢X 0| B3@, 4- | CD&kI 47y, 291 B.55(@3HB. 65(m  4H) 281
benzen | f - 2. - 1| A2pigr 8h),01.67(rd - 2H,/5660d, OH% B.8&(dH)
8 37(4. 1% O@“%’ﬂ%’@&‘iﬂw%%k B, 3L2H)é(gl Lo 7(q85é}Tp i H 1;1)2%5%? WM a2
2, 3-di ra $ n 1888(E. TH), 2R, 1 03(d1 1H)ol7.68(t, H)
3.23 4 q{?q 32?" @Qﬁﬂn pnszEq 1l %ﬁ 882HR 16(d__2H) 8 07(d _2H) 3 nq?zl?, 3H)
31 i |3.724 memwﬁeﬁ-wéﬁzwr@} [ | aé].6i O 71580%1”)8661(9,11H)&:@€(%HH13 9?‘3‘(82 o7
( methyl sul flgn)ey M onzenesul fon. 887 31 31
benz’enﬁz#l anbnna.a&%rubnﬂrwu di n ﬁg 02| B 7P i'"&na 7%2(1*8 35
1, 2-di yviiméthyt i mi dazol e- 4- 827517 % 'Eo1n | 3.29 3,5-di rrethyl
H pyr azote-4-—82+31+—sutfon 57 (t 1)
1.74 ;ﬂ%&p"”d°[3'2'blp"’az’“e‘ 802 9.26 (s, 1H), 9.09 (d, 1H), 9.05 (d, 1H) 27
3-bromo-1 8-naphthyridlne-4- 7.71(m, 1H), 8.86(dd, 1H), 906(m 1H),
1.75 methyl 883.8 9.14(s, 1H) 27
1.76 3-chloro-1 8-naphthyndme—4— 845 CDCly: 9.06 (dd, 1H}, 8.99 (s, 1H), 873 {dd, 27
) methyl 1H), 7.52 (dd, 1H)
1.77_ | 3-bromopyridine-4-methyl 839 8.61 (brs, 1H), 8.44 (dd, 1H), 7.45 (d, 1H) 27
178 | 3-fluoropyridine-4-methyl 778 3'41‘1{_(;' 1H), 8.40 (br's, 1H), 8.34 (d, 1H), 7.46 |
1.79 | 3-chloropyridine-4-methyl M2 398 ?ds} lfis) 1H), 844 (d, 1H), 8.37 (s, 1H), 747 | o,
(S)-1,8-naphthyridine-4-(2- 7.66(d, 1H), 7.68(d, 1H), 8.94(d, 1H), 9.02(d,
180 | methoxyethyi-1-yl) 8547 | 1H), 9.06(m, 1H) 27
181 | (R)-18-naphthyridine-d-(2- 3543 7.65(dd, 1H), 7.76(d, 1H), 8.96(d, 1H), 8.04(d, |
‘ ) methoxyethyl-1-yi) ) 1H), 9.08(m, 1H)
) | 1.82 | 4H-quinolizin-4-one-1-methyl | 825.8 ?g)"(g'&‘{'g' :g)"’(‘ 1H), 7.76(, 1H), 7.72d, | o7
H-pyrazolo[1,5-a]pyridine-4- 6.83(d, 1H), 6.92(t, 1H), 7.32(d, 1H), 8.01(d,
1.83 methyl 799.0 1H) 27
1.84 | 8-methoxyquinoling-4-methyl 840.1 :ﬁf(d’ 1H), 7.56(d, 1H), 7.63(t, 1H), 7.74(d, 27
1-fluoro-3-methoxybenzene-2- | 806 i
1.85 methyl (M+1) _ 27
1.86 2-methoxynaphthalene-1- 839 8.16 (d, 1H), 7.89 (d, 1H), 7.77 (d, 1H), 7.56 27
i methyl (M+1) (t, 1H), 7.34 (t, 1H), 7.26 (d, 1H) )
1.87 | 1,3-difluorobenzene-2-methyl (33!824_1 y |~ 27
1.88 2-(trifluoromethoxy)benzene-1- | 422 - 57
; methyl {M/2+1)
2-cyclopropyl-3H-imidazo[4,5-
189 | o ridine-7-methyl 840 8.26 (d, 1H), 7.27 (d, 1H) 27
190 | 6-methoxyquinoline-4-methyl | 839.6 .mf(d' 1H), 7.53(m, 2H), 8.00(d, 1H), 8.70(m, | 7
o 809 8.22(d, 1H), 7.83 (m, 2H), 7.71 (d, 1H),
1.91 naphthatene-1-methyl (M+1) 7.57 (t 1H), 7.47 (m, 2H) 27
N 823 8.30 (d, 1H), 7.76 {t, 2H), 7.56 (t, 1H), 7.42 (t,
1.82 | 2-methyinaphthalene-1-methyl (M+1) 1H), 7.32 (d, 1H) 27
1.93 3-methyl-3H-imidazo[4,5- M2 8.41 (br s, 1H), 8.31 (d, 1H), 8.28 (s, 1H), 7.23 27
i b]pyridine-7-methyl 408 (d, 1H)
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3.30 1 ,2,3,4-tetrahydro-2,4- 843 - 31 dioxo imdine-5-sulfon 3.31

2, 4-di net hox enzenesul fon |
sul fon | Wo3seawtigsoxazol -

3-yl)thi ophene 2 sulfon I

88

2

£y

869 31 3.32 3,5-dinethylisoxazole-4 828 31

7.65(d,

1H) 7.59(d, 1H 654(d IH) 31 3.34 4-(pyridin-2- 902 87(d,
2H) 7. u9\dd —Hy 1) 7.28\\.1, 3t+—+t berzenesw-fon—+ Lll}1 706(0‘0‘, HH-6- \F',]lr t H
3.35 3FBx#zpl -5 | @éﬁﬂamsulfon 876MDA 3: 7.80 (d, 'HNMR 7.82 d, 1) 5’1
3.36 3{H+h =pEH3—786{t{tH—7—98(d—tH—3+—— bclchl esutq on
| 3. 37| 2o4re} *”Whﬁﬁ“ég‘ﬁ”'é fon (9 8. 35.4m, 1H). A3 (624D m 1 H), 7.01 m2l M
31 3.[886- ﬁ@ I B Emesyt f O 840 871655 7744 48 830a 1 3 i
31 3. [3t9M- E:E'{m?)yrazol s GO 7.4 : 1
H, 3171 Wﬁé‘x%é@&nﬁleisb (a H) B, arm 8578 '9§0d5‘
CDCl 3: 179.'696 @hyi2H), 7.65 (dd, 1 +93477 411%% ﬂﬁ? bbenzeﬁ?sulfon 3321|3-
1, 2, 4oxady ak 1-3 877 0 H4s(t71r§0mla(d.l1|-ﬁl.)7@lt 1H)909004)
2006/ 067H89 %WB%CGB‘WVEX éﬁ&-az rep 27
vt)benzenesulfonyl 3. 42 2-oxol ndogne- 5 f Q % 3 1H
7.68( s, 1.98 H) 3edBlgdinolibbr3dsthy8. 43 ®1+3) di rflz% 1§\¥ 58%36(% ¥ é.0a 41y’ 8 27
CDCl 3:|7. 68(m 2H) 7. 12(d, 1H) 31 dxobenzd oI e-5-sulfon | _3.44 4-(1
H pyrazol - | f H) i 7.885(d, 1?’4—!) I
benze?ie'siﬂ fp ﬁ%@?‘@ %gé%{ yﬁd"g&%- t|HMed) az ]id%d ‘&é?“éﬁj‘az 8%%51019@(%'4553 d,| 2F);
9. 49( s,—1H) I hpn7pnpqulfnn |3 46 Iunrn 4 911 7 53 (dd_ 1. H | 7 47
(dd, ]WHOO ESE"Q'?":’r 3H1'm %5‘ o hd‘f"’?noberazﬁqgawam@ 1411343d(§,2ﬁ7d| met Hylw1
H pyr aizel-1 . (d 31 —benzenesulfon
| 3.48 £t oZ EH’WH"'%% %}b(d, cmla,gaoea zl-[) gzga(d #)11 s, 1H|3%s
3. 49 —\’.,yan II-OLIJII ||al R .1_ —S+tH | Tyt 86 y ,_—ul h
8. 0(d,| g 3&-mem02}hﬂ[[ipllhbl-5?néﬂmﬂd 18393. 5( %ﬁ%@ ;'g'{;fﬁ,@‘ﬁ%“@ T@bg 27
8. 30( a0 B : 450 ed s, 1, 7005 (od PR TR Y O 1 87(Y,
1H 6. 59(dd, [) ya Hb‘l.lym;_%l‘l-LBLTdLU =5-—0691 .2t 8.t 2H)
4,42(s|, 189 %@zomtb%lﬂgﬂ%émﬁthﬂn lgog- 52 zﬁe@fﬁ%ﬁmﬂlmruazol-l nl 876 §. ?3( $,
1H) 8.[I3(S, TshethoRaiuoxatmaa-7 - 9o(d, 2H) benzenesul fQ 3.53 4-( L
H i i dalztP- | mginyt- s:5}%889 7.86(s, |B4) 7. 876?c‘c§d 1) 4304741, gb 1 H 7.43(d2731
meth (bepze 8-btorioon5-haphthitidine24 ( Qvi+2l H | A.06%¢, B8l %d'ﬂdﬂ H3¢ﬁ3&(dc8 ). 7.79 | o
: methyl 890 (m, 1H}
1.107 | 3-chloroquinoline-4-methyl gﬁ:; ?:)2 '(/dzrils)' ?I—?)S (@ 1H); 7.64 (4, 1H), 7.57 (1, 35
1108 | Sepoiemapnivyidned | Bl | 824(s, 3H), 8.96(d, 1H), 910(s, 1H) 27
Table 2
)
2| 2.2 Name MS | 'HNMR Frep-
. L m-1 9.31 (d, 1H); 8.52 (d, 1H); 8.24-8.12 (m, 2H); 7.89
2.01 | isoquinoline-4-carboxy! 820 (t, 1H): 7.75 (t, 1H) 33
2-methyl-3H- Y77 ) ,
202 benzod]imidazole-4-carboxyl | 414 7.63 (bs, 1H); 7.38 {m, 1H); 7.24 (m, 1H) 33
N-(naphthalen-1- 7.88 (d, 1H); 7.80 (m, 2H); 7.60 {d, tH); 7.50 (m,
2.08 yDaminocarbonyl 838 3H) 30
N-~(naphthalen-2- 7.98 (s, 1H); 7.71 {m, 3H); 7.40 (m, 2H); 7.33 (dd,
204 | viaminocarbonyl 88 14h) %0
N-(quinolin-6-yl) . .
205 aminocarbonyl 839 CDCly: 7.98(d, 1H); 8.05(d, 1H) 30
N-(quinolin-5-yi) . .
2.06 aminacarbonyl 839 CDClg: 7.98(d, 1H); 8.39(d, 1H) 30
N-(3-(4-fluorophenyl)-1H- . .
2.07 pyrazol-6-yl) aminocarbony! 872 CDCl5: 7.75(t, 2H); 8.05(s,1H) 30
2.08 | N-(3-(5-methylpyridin-3-yi)- 867 CDCl: 7.90(t, 1H); 8.39(s, 1H) 30
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3. 54 4-(6-net hyl benzo[d] t hi azol

-2 benzenesul fon 956 8.25(d, 2H) 7.95(m 3H)

7.69(s, 1 H 7.30(d, 1 H 31 3.55 4-(2H1,2,3-triazol-2- 876 8.29(d, 2H)
7.95(d, Ak 2d06hk74s9, 2H) 31 | benzenesul fon 3.56 4-(1, 5 ' -2- 877
s 95 AFTE o) o a00eT TS henacnce 10 SIUFASY
(Slhir=s; 1, = 3 tH+aZore 5 S0+ 7 O (T 2r , O u5 < =T , O y
1K) 3.LE§’%. %@Néﬂé H pyrazol -I 835 l—ﬂﬂr(/lm 1 I\—|) ;8. 164 8. OZE m 2I—6 71 7%Pm 1
H), 3] V:; = I'Ully1 + 7U\d, - Gg(n"r +tH——6-4Fm—t-H .53
3-(1,2,4-0 gﬁﬁ% gsg)l benzenesulfm | 877 CDCI3:7.60(t 1H);7.94(d, |1H PB1
3.60 35 t—oadiazor—2=—891t€BEr3—792(ttH—8-04(d1 11
benzeﬂp@@ﬂl Wdu 03 ah%E yg (5- met hyds9l, R3CACE Ah2ék dH); 2.6t IEhzenesul f on | 3891
CDCl 318 . 21 023 (1, 3 A~ oxadiazot=2—877CDCI3:
7.70({ 218 [ fiit(‘qm‘" W PrEn 7 IBSBenE@H@bJLQSBnﬂ‘Q BT 25 Chi adi {30t
gex:mg%i IN Ei”"l":'l'F'&"H'I)ﬁq&h’w7,2;b§3 E&%Cé 7?73 SH); mp(d 1"")89(d | H; 8.284d,{ I
benzenresulfip 1@4&“,@0@ oxa Z-— benzenesurjon I 876 COC ;| /. 63(t,
1H:; ?-.155(@439&0 31 3.66 3-|(F*ne} WYty BHmgRH: &1 &P’é) 8,70 (d, 1H?® gl 38
T e o o e
(s, 1113‘4314§(J1|""'B!9ﬂ§°é'i'¥'&@¥ﬁ¥{? 18940 $.2i(m, 1), 3. 68 3-( 2- net hyl oxaz )FQ- 5-| 890
570|818 Jwbertbp & 2500, 219 P00y 17 ShE G brAgHe 2 Re Gl | & OTF|
- : Z Sgr('s; IF ] su
3. 70_ 3§.q§arﬂa(54n€(ﬂm-li 242820k 271, 2 - | DEA(TE 1HE 7(88 (m2t); 8.8 (B (IdKIP-25 (dh) | o 8. 38(s,
1 H; A(Moerzovt | benzenesulifon |11 3. 71 3-cyano-4-(2H 1.2, 4-triazol -] -
LA R A R e IS EI
. -Tlny - T J !
31 big_agnﬁ@f"f'%'ﬁf' 11:&4-0?3@@%@' 25, 77734(ngdp|) 3]2t3|(d 1171) @:le(ih iy VO 20033@67589
PCT/ 1B206 -
4- et 19)15-32 gx %? ?')p Betpgigaz7. ,‘“' 8.2 %dﬁhﬁﬂﬁ? WY 9.9 8n 2 bees f on
I 3. 7 LII 1 TII_ ﬂﬂﬂﬂﬂﬂ 88 O \¥ | i F 65{-¢ :II.II 31 I
benzenégal y%dg {W‘d@%? g- BﬁD) Py % )%}g%“ 5%’;13 #ﬁi‘m &H)ﬁ?ﬂm,ll $3 8. 99
(s, 1[5 f’z-mfénﬁé'cetw M St byt S 1S e
4-(1, 3532 (| TR bropanog S 2~ 4803 1f 73257 sPkiisng 7 98(d—2H)—ST—17733
benzefesuffo
0
K
% Table 3
)
Ex.# | 2R Name MS | 'HNMR Prep
3.01 pyridine-3-suifonyl 810 ggggcdldﬂ;lzi)B .81(dd, 1H); 825(m 1HO; 34
3.02 naphthalene-1-suifonyl 859 ?gg(g 51;&)"1 83%:‘)'8 16(m, 2H); 7.99(d, 1H)‘ 3
3.03 N 9.04(dd, 1H); 8.44-8.39(m, 2H); 821(dd 1H);
quinoline-8-sulfonyl 860 7.70(t, 1H); 7.61(dd, 1H) _ N
3.04 isoquinoline-s-sulfonyl 24:;’.'1-.‘ gﬁg(;’aua)’;&?z'&sa(m' 2H); 8.48-8.41(m, 3
05 ookl 2Sloradlazoled- | g5y | 8.21(d, 1H); 8.08(d, 1H); 7.68(, 1H) 31
3.06 gﬁ{f‘jgﬁ 2,5|thiadiazole-4- 867 | 8.31(dd, 1H): 8.24(dd, 1H); 7.82(t, 1H) 31
3.07 | 2-fluorobenzenesulfonyl 827 [ 7.82(m, 1H); 7.69%(m, 1H); 7.37(m, 2H) 31
3.08 | 3-flucrobenzenesulfonyi 827 | 7.65(m, 2H); 7.57(m, 1H); 7.44(m, 1H) 31
3.09 | 4-flucrobenzenesulfonyl 827 | 7.89(m, 2H); 7.35(m, 2H) 31
3.10 3-cyancbenzenesuifonyl 834 ?5)1(5 TH); 8.11(m, 1H); 8.03(m, 1H)'781(t 31
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3.77 3-cyano-4- 852 8.14 (dd, 1H), 8.1 (m IH), 7.41 (m IH 31
fl uorobenzenesul fon 3. 78 4-(6-chl oropyridazin-3- 921 7.95(d, 1 H); 8.06(d,
2H) ; 8. 3Walz00d/06f589 8. 45(d, 31 i benzenesul fon 2H 3. 79 pCT/IB2005/003829
benzo[d]thl azol e-6-sul fonyl 866 8.04(d, 1H); 8. 32(d 1H) 8.72(s, 1H);
9.51(9 ,Exo#l. 5—§'0_5“'('TH-_pyT'aTO'I——] =876 COCr 3T 9724 (S, TH;
8.94 (s, 1H)[2B.¥angd, IH), 31 dMSon H VB 5 (d, 1 H, 7.77 s,1 H), g%s
(93, LS P T T TGy 0 (7S T T e
: 12 -met n Z 5T bs H, 5. D3, :
4- (1Hi mdaz}gkazbg. @%. 0 (bs, ilH$° 7 b@B?éT(mzﬁ)')ﬂ?ﬁ(&dFt)d 2H), 7.4|@s, |31
benzenasial H)..=. S37.74(s 16 o302k B.D gas(sUT TQn 849
7. 44(d, 1H);49@?‘%%?‘%5,"”’?%3?‘95}’."’8’9({5,87§H) G El D, e | $h o6 d,
2H) .333( d|, 4-2t8)dirddire-8-mbdpizacgIes Ul T on 3. 85 TR ndazol 6-6-sul fonyl 849 7.58(d,
1 H); |8. 02(|ddioxbt)2,4-iBafwBL@H)-1 H) ; | 8347 (|s7.9132.96(ch, &%) 3-f | uoro-4-(1 H pyfazol ;-
893 8.23 ((my)bendpnesBifohd (t, IH) | 7.74 (m_3H), 6.49 31 | benzenesulfon [dd,
1 H 3338 1 Himidete(t @tajpybdineiBf onylg, 349 B3R, 168;,8.51(sH)H); B720, 19;7.98(h) , | 7, 86} (d,
1 H), |7.57 [swforgil_ | H) 3.88 4- i dor o- B D¥molH)5 894 CDCl 3. 7. 39(t | °1H)
7. 80( q 8-18H) | &( H-fyaacid ntipyridinerd- | §.§9 RiTthis] 1H 8.68¢sUH) 6A¢(m, 881 8. 2f 1 2H)
8.32(d., _1H);sulflorsB(s, 1H); 9. 03(m z FB.MimAet hyl benzol[ d] thi azgl e- ‘“%80
7. 84( ¢'3-17H) |, imlazaj{ 2alpyrix)idin®33 3 4 ,35@ H)9-28(dd, 4H); BFR(dd, 181)iB142(s, 1H); 3
napht hal enel Sifenyl fonyl 850 8 (4 1) 7.80@dAH) o) 7 o (m OH) 7 52m 31
3.92 pdiBal obsnzenesulfondl 3G1 éﬂ#‘l :8.03maZHy Z84(m. 2H) o 60 (s 1 HI 318 b4
(d, 1 ﬁ)‘g 311" '@dzeﬁécﬁlpvidlllw- 8. 02g dd 8, B(qlytHY B (st G %R Wik 7280 f oyl B61
CDCl 3: Q 01 (4 1 ,8. r11l—l\ 31 QQnd1l—l7‘84rl~l!_H .94
1- et ht By ; %gﬂ‘ygm?s%@maj%%o(s #r-% é% 7.85 (d, 3#')’ p
7.52 31 sy SoRdEe uitpil,'ﬁH) 3.95 1°2 giln S%ﬁ'z 2,2 d| oxo ¢ hio
hone-5% 5 O T .
2- et hol 2 Q%o‘r Y- I FPypelied- v@%ﬁ 1@0( mnfsvmfioﬁgmﬁ?ﬁ}ﬁww 6] 1H 31
sul forﬂr3!224 054 5ik g/ 6-chtorotmdazaf hTazote- 8888 802(d; )]
7.43(d, 1 hoo;ggenzamg*gz&g@éufggﬁ §ee ncx7a?3(rneiw1§a(df gy | (2 F 879 9. 0L3(d, 1
H, 8[@b3(d4-I H), 85T (d, I H,” 8 JdT (d, tenptate) (MFI)" I H, 7i8F (&, 1
H 31| 399 [Amesgmarorypérzenssmn ¢ 8er 1 -8, 15(& 2894.0%d, zl-m}ms&@ﬁ(d 1H) %138 dd,
1H 31 vyl (¢ sulfon M1 3.100 quinolji ne-5-sul fonyl 859 9.18 (dd,1 H); 8] 39
(t, 2HB.23a1 | B3-101 8- net hoxyqui nol i ne-|5-sul fonyl 889 8. 15 (d 1H); 9{00 (d
1H) 31 3. 1Cdhy8roberizoblid. 4dibxime6-5{ 876 f g M1 7.59 (m 1 H; 8.12 (d, 13H 31
-57 2006/ siFyR9 PCT/ 182005/ 003829

D

Is)

3.25 2-
(methylsulfonyl)benzenesuﬁon 887 - 31
vl
326 | 4-{pyridin-4- o :
vloxy)baenzenesulfonyi 902 81
3.27 | 4-(pyridin-3- .
yloxy)benzenesulfonyl 902 31
3.28 | 1,2-dimethyl-1H-imidazole-4-
sulfonyl 827 i} 31 )
3.29 | 3,5-dimethyl-1H-pyrazole-4- i
suffonyl 827 31
3.30 1,2,34-tetrahydro-2,4- 843 ) 31
dioxopyrimidine-5-sulfonyl
3.31 2 4-dimethoxybenzenesulfonyl | 869 - 31
3.32 | 3,5-dimethyiisoxazole-4- :
sulfonyl 828 ) 31
3.33 :;(I}i‘:l’;?z""?"y')”"°phe“e'2‘ 882 | 8.30(d, 1H) 7.65(d, 1H) 7.59(d, 1H) 6.54(d, 1H) | 31
334 | 4-(pyridin-2- ooz | 8:22(m,1H) 7.87(d, 2H) 7.69(dd, 1H) 7.28(d, 31
yloxy)benzenesulifonyl 2H) 7.06(dd, 1H) 6.95(d, 1H)
3.35 3-(oxazol-5-yhbenzenesulfonyl | 876 CDCla: 7.80 (d, 1H); 7.82 (d, 1H) 31
3.36 ;‘)‘;e":]'fg‘:z‘:z'l;ﬁ;yl 875 | CDCly: 7.80(d,1H); 7.98(d, 1H) 31
3.37 | 2-methoxypyridine-3-sulionyl 840 8.35 {m, 1H), 8.19 (m, 1H), 7.01 (m, 1H) 31
3.38 | 6-methoxypyridine-3-sulfonyi 840 8.63 (d, 1H), 7.96 (dd, 1H), 6.85 (d, 1H) 31
3.39 | 4-(1H-pyrazol-5- 875 CDCl,: 7.95 (d, 2H), 7.88 (d,2H), 7.60 (m, 1H), 34
yhbenzenesulfonyl 6.66 {dd, 1H)
340 3&;“;&2&?{%?‘5 890 | CDCly: 7.96 (m, 2H), 7.65 (dd,1H), 7.41 (m, 2H) | 31
3.41 3-(1,2,4-oxadiazol-3- 877 CDCls: 7.60(t, 1H); 7.80(d, 1H) 31
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EX. # 2-R2 Nane IVB H NVR Prep 903 3-cyano-4-et hoxybenzene-1- 8.43 (s, 1
H), 811(br S, 8.04 (dd, 1 H, 7.38 31 3.103 sulfon 2-F tenpl ate)
896 (d, Ryg 7 nzo[d]lsothl azol e-6-sul fonyl 865 9.0 $ oad- D4 (S,
1 H), 8. 25 ?dik”@ ﬁ? 7.91 (d, 31 3.105 4-ethoxy- 3- net hi’? @E%@gﬁge’?’f- 882
7.43 (d1H) 731 (s 1H) 6 94 (d ) 31 sulfonyl 3 106
5-chl orfee 8- Tg.lnhgé,ﬁgenzene 1- 873 I\ZS 90 GsnmBH) . 7. 48" (d, IH, 7.00 (d,Prapqf 31
sul f onpyl—_3, 107 3-chlorobenzene-_11 -sulf onyl 843 7.88 (s. 1h) 7. .78 (d,# 1h),
7.60 ( 1h iwnlﬁfﬁwfon?h 3 108 14- acet anidobenzene-1- 865 -. 31 sullfon
3. 109 |2 3 s SUEOD%QA 715844 CDCIQM .73(d, 1Y) 7.68(s, HL§.93(¢ 1hiy g 18311y 1 31
net ho {o¥ zef diny 3- zene-| - 91E 84
(d, 2H )ﬂ;]t?fn l He-yﬁﬁffpwl\ll%?q 1 eeggwésgﬁmmmhﬂm @ 71 g 00
d, 2 %‘3&‘1‘” -7 8 d, 1 Hys781 %i)é h IR TR 5 1 7.10
(d, T) bngnesulfw 01 S lrli?JBl?lBl R AV Ea 110 y m
8- (di fil %ﬁ'o p i ne-5- |NIG3 SJBﬂa(ld 2)-&;68@(:35HX.949(3 1+I)) 9 00 @1 1jH
31 3. 1348 A Oxatne \J‘Dlj:fU 894757 o J.II, +—49 (:5, 1“#,
" q
7.24 ,tf;”f,’p ?alimgbea}&eéulﬁ ,?ﬁi?ﬁiﬁz? rgaiﬂfis?)ﬁf@dsen 687 @), 7. 79 30d, | 2H)
benzoth adi b ﬁ ol dd0- 48037 129 (o, 2H), P45 (d72Hhas. @@(s, W, 7 831d) 1
H 31 "pagU bpyﬁdlﬁd-é sanfawnw 83T BYb(d oHyd I 2H) 911 ) 2 (st 1)
7.69 ({tagr ot rom 1 2T N5 68(d 9N H) 8.41(d, ) u EX
2-R2 Name MB WNMRNP?'E@P 1-gu °avlc1386en T;zfdgzq RSB AHY - 34 H) 7188(t| 2H)
2a 4 02, pSCyanoUqIpRazdpy! o274 9(039)(« 8.36(d, 491526(&!'38 14(d5ﬂ-()@;09(tﬁi§3 : 4.05
nl ot ijno) _7Beishesuldygc s 1H).%T7. 8DLasd W68 59@d ) (pyr i din-3- ) et hy
773 CDA.s B4-?£m@thyl—2l-ll)tetraiol%( d, no 78T cDal . d,
1 H”: [7. 88( HyhbinzehestBonyé. 06 3- dbanzo %ﬁ"i(d%t@%n%%éb‘h& 7.54(d %11HBS
4.07 3 FDObphiidhb2diriacel-1+ 848 8. dt ; t
3-cyan i &f:lft?nﬂz)fg 1. H 3896 ES? ?é?” Té&q% 1HA&?§(dSQH) 7‘55{2: Rkl
1H pyreol | SNt ¥}382 7. 66 ghs§, 6(s,0 H3 2.8¢(d,, 1H) A75(23, 1H) 7.43(d,
(1Hpy methyl enzeg;gulfonyl 885 m)724(bs 1 715(b§,9-{|H)233(s 3H) 31
3.54 | 4-(6-methylbenzo[djthiazol-2-
yhbenzenesulfonyl 958 8.25(d, 2H) 7.95(m, 3H) 7.69(s, 1H) 7.30(d, 1H) | 31
355 | 4-(2H1,2,3-triazol-2-
yiibenzenesulfonyl 876 8.29(d, 2H) 7.95(d, 2H) 7.81(s, 2H) 3
3.56 | 4-(1,3,4-oxadiazol-2- ) .
yi)benzenesutfonyl 877 8.05(d, 2H); 8.35(d, 2H); 9.10(s, 1H) 31
3.57 gﬂlggﬁ;‘,m[d]“ 2.81iazole-5- 1 g5 | 7.84(d, 2H); 8.05(d, 2H); 8.43(s, 1H) 31
3.58 | 3-(1H-pyrazol-1- 875 8.11(m, 1H); 8.04-8.02(m, 2H); 7.74(m, 1H); a1
yhbenzenesulfonyl 7.70(d, 1H); 7.63(m, 1H); 6.47(m; 1H)
3.59 | 3-(1,2,4-oxadiazol-5- X .
yi)benzenesulfony! 877 CDCl,: 7.60(t, 1H); 7.94(d, 1H) 31 .
3.60 | 3-(5-methyi1,3,4-oxadiazol-2- _ ]
) yibenzenesulfonyl 891 CDClg: 7.92(t, 1H); 8.04(d, 1H) 31
' 3.61 | 4-(5-methyl-1,3,4-oxadiazol-2- . .
Vhbenzenesufonyl 8H | CDCly: 8.03(d, 2H); 8.28(d, 2H) 31
3.62 | 3-(1,3,4-oxadiazol-2- ) .
yl)benzenasuifonyl 877 CDCly: 7.70(t, 1H); 7.95(d, 1H) K1
363 | 3-(1,2,3thiadiazol-4- ] i
yibenzenesulfornyl 893 | CDCly: 7.75(t, 1H); 7.95(d, 1H) 31
3.64 | 3-cyano-4-(1H-imidazol-1- 899 7.25(s, 1H); 7.70(s, 1H); 7.89(d, 1H); 8.24(d, 31
yhbenzenesulfonyl 1H)
3.65 | 3-(oxazol-2-yl)benzenesulfonyl | 876 CDCly: 7.63(t, 1H); 7.95(d, 1H) 3
3.66 | 3-(2-methylpyrimidin-4- 901 CDClg: 8.70 (d, 1H), 8.38 (dd, 1H), 8.27 (m, 31
ylibenzenesutfonyl 1H), 7.97 (m, 1H), 7.68 (dd, 1H), 7.59 {d, 1H)
3.67 | 3-(pyrimidin-4- 887 CDCla: 9.27(s, 1H), 8. 81 (m, 1H), 8.53 (s, 1H), 31
yhbenzenesulfonyl 8.40 (dd, 1H),
3.68 | 3-(2-methyioxazol-5- .
3.69 | 4-(1H-1,2,3-triazol-1-
yijbenzenesulfonyl 876 8.77(s, 1H) 8.25(d, 2H) 8.09(d, 2H) 7.97(s, 1H) | 31
3.70 | 3-cyano-4-(2H-1,2,3-triazol-2- 901 8.11(s, 2H); 8.25(dd, 1H); 8.38(s, 1H); 8.47(d, 31
yl)benzenesulfonyl 1H)
3.71 3-cyano-4-(2H-1,2,4-triazol-1- 901 8.13(d, 1H); 8.28(m, 2H); 8.45(s, 1H); 9.24(s, 31
yl)benzenesulfonyl 1H)
3.72 | 3-(pyridazin-3- M2 CDCly, 9.20 (m, 1H), 8.51 (d, 1H), 8.44 (s, 1H), 31
‘yibenzenesulfonyl 444 7.99 (d, 2H), 7.74 (dd, 1H), 7.61 (m, 1H)
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; 8.03 (d, 1 H;
, 8.41 (s, 1 H); Ve ' U
. 13 8.83 (s, 1 H); 9 Ex. 2-R2 Name
4.10 (quinol i n-3-yl g”e\,\b%og/ 067589 PCT/ | 52(230§/ (7)83(8(21 1 POTIBS0dBRA0sE 1 H)
7.98 (d, 1 H 27-51 H-i ndol -3-yl) net hyl Mt 1 H 4. PSP H)
NMVR Prep-Wﬁl_li)O’_f‘f'/“;@idé’ (t, | H; 27 407 7. 16n(15 Hv(m e T—booélbiz gtpele);
7.41 (d, 1 H; 8-83(s I 8. 8,17(d,1;.- -
(qui nox%'k_u 3 p\é;alpe:l“il/i )Lr:;'fhw M [‘2]88 | éH(\wung)l 1 OT ot T 3 3% 413
7.78 (fz7aH 4-n@fﬁoxtg§‘°ﬁ B 8. 41?Q9 1| 9pC {6 8Tz, 3
yl) met hyr M ghpénzth gmoﬂ@éioﬁ?-b yry e n)) C@*afa"f? qo(mmsn'fﬁﬁmﬂi 0
58 5(3d3,m11 Eﬂeﬁ’fﬁ sdba 1 1) 27 T kL chlsfgﬂﬂﬂmﬁaw'@ 1'4)(335(5‘ " (d3‘ L H) ;
8.1 , T 8. 1
( 1H befzpf d] Bladads- ﬁng’nemﬁ'ﬁ 413 %7.799 Blos (s | ]788@*%} |'|) 8 . {d,
4.17 (qUienO ﬂ??&[g%ﬁlzl—i-pyrro %2 j%g{%e{khgaﬂﬁi g@ S - (s I
.90 (f37 1
ZD? 2 b (s ﬂb@enegﬂfﬁﬁﬁ‘gf’dglsk%?ﬁ? (3 51l .%,1 e Ay (S )
(1H DYL 31’71&‘ fz;accjﬁdbenfb{lesuifnmﬂ h 7. 920ﬁ 5 57(95@ o) 8.085(d, Mt&BTgimﬂﬂWa? 4%(3,1L 3wl 27
. 56( s} 3.28 H| 4-(GclB& M2 7 12H) : d,AHE B.726, 1H): $51(s.7. 5 n
?1- ( : B )%ﬁnﬁ;g%dszzo' e ((d? ?h?%zfo Lt {‘gag%(f’m;” 13 184
01 -4 1 ki 3345, THWBBHE ATY
. (t]1 Poveine- dd; CP 6.584dd, tH)11 (g | Th)
- ,797.( 3.50 ﬁiﬁsazoe-yapypg::eﬁgl%g@, ol asz g HhYﬁi(Sﬁ'er'E:p TEABIAR S, By o 2
| al ol NE TV R i d —
gl-ggyzd&s{z‘? uweﬁﬁih*i’ﬁ'ﬁﬁj‘ﬁ7§m "_%93) b} ; (bt 119
- S dg.: 4—8—80—(eH-H);
i G Fb& dhp- 814 8. lears( afl, S0 Fe-H-A—844—8 31
i m da&%? ) sulfonyl , 27 ,j—,'i gazot+-2 T PY H 7[65(5 ‘H-|-[)4 28 .
gy %2’@%%%&3"‘% A e e L
8.60 (ps,” 1 3—-2—408 v-ug E@w)@ﬁ’a@gmmthyl M2 -
" e _Tﬁwgﬂyﬁ meth | 499 (hap 02, T8 0% AR ETAL 3 ;
H; 7.8 (S yibehien ulfoy1 —pr 1H753ﬁ_b°#r) é S 10?6 51(zwl —
(1 ple i) 421 o5 M5t mrﬁmﬁéiﬂfmww"’?‘? ol {3 1
it el RESE DN fhid i ool 9,76 6 e )
meth || 388, Hl'_llrdﬁ'?dég @f?” bd, 1 .. 81 1d) ( |ﬁ.'|:7?’§t)(q iH) 31
120 8 23 (b—l4-ﬁu®@3¢0nan@15r ne- 6- cqrdaxyl ceg: 7%' k7204 TH); 9.03(m, | 4,
1H; 7. 4{43.88 1 yi)benzenesulfonyl gg1 | 8:21(m, 2H); 8.32(d, 1H); 8.58(, TH);
~ | quinoine &uifony iy (d, 1H); 8.20(d, 1H); 8.33(s, 1H) 31
2-methylbenzoldjthiazole-5- | g5q | 7 84eq, 11); 8.20(d, 5, 7.6 (. |
3.90 surl?onyl s | 842 (s, 1H), 8.0 (m, 2H), 7.9 (m, 2H) 31 )
3.91 naphthalene-2-sulfony ég)cu 7043 (5T, 9_30) (s, 1H), 8.54(d, 1H), | 4,
1), 8.03 (dd, 1H
3.92 phthalazine-5-suffonyl 861 g S?: 1(3('1’91(';'1),(3 013H(), 891 (4,17, 850 @), o1
3, 1H), 7.84 (dd, 1H)
*% | qunoaines sutony = B0 (o T B2 (o 3P, T T T 31
1-methyl-1H-indazole-5- 863 | (4 1h) 31
- o T 899 | 7.85(d, 1H), 7.79 (s, 1H), 7.50 (d, 1H) i
~dli I "Cy - .52(d,
3.95 ;;gxg‘[cﬁiophene-s-sulfonvl 8.32(s, 1H) 8.11(s,1H) 7.83(d, 1H) 7.52( 31
3.96 2—meth¥l~2H-indazole-5- 883 4.08(s) a1
' gfﬁg{oimidazo{zn-blthiazO'e' 888.8 | 8.02(d, 1H), 7.43(d, 1H) _ e
3.97 5-sulfonyl 879 9.01 (d, 1H}, 8.91 (d, 1H}, 8.51 (d, 1H), 8. v o3
98' quinoxaline-5-sulfonyl (2-F (M) § J4), 7.84 (1, 1H) "
3. template) H
1H), 7.38(dd, 1H)
3-cyano-4-ethoxybenzene-1- (&7_?) 8.01(s, 1H), 8.03(d, 1H) -
3.99 sulfOnVl M+1 9 18 (ddg 1H); 8'39 (t, 2H)
inoline-5-sulfonyl 859 [ ™ 31
Ll S ine-5-sutfonyl | M+ | 815 (d, 1H); 9.00 (d, 1H) -
3.101 | 8-methoxyquinoline-5-sulfon BBS: 7.59 (m, 1H); 812 (d, 1H)
3102 | g-ethoxyquinoline-5-sufonyl | M+1 | 7.
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(free base) 420 8.96(bs,
qui nol i n- 8- car boxyl

1H;

M2 8.96(bd, 1H);

8.1 bs,1 H; 7.42 bs,
8.39 (bt, 1H);

1 H
8.01 (bd, 1H);

7.79

(bs,

4' (free hassposhe@sol H,; 7.63 (bt, 1 H); 7.58 (m 1 H 3 o[ 1, 5-
M2 8.61(bd, 1H); 8.23-8.19(m 2H); 7 42 (bt, 1H; 7.02 b Thaiitils
al py g-3-rarboxyt—&4 (ot 713 (fTeetase) 436 P
(qui ho ﬂ-@@zﬁ’jﬁmhyl 824 8.98 Mié 1H IR8.38 (dd, 1 H); 8.03 (m 1fﬁ);
7.89((d, 47 1 H ;" 7.65-7.50 ( gﬁﬁ 4737 gquinofine-4-car boxyt —838 8. 90 ((d,
I'H); 18-09 ts-éf/elndifbme’eawenzénéiﬁ 1, IH8.45 (d# ~B1ﬂ’t’Brs“rH)fa @&F(dﬁﬂt T7.38
((:]gi na?ﬂ% ?sump;qg.py mpids) 9. 1 99,'631( 1H) HX@ L 1 H; l(u) TZ#QH9 Hjt g (25
, B3 H 239 9. AQSAHN®F4TE 18), 825 >1M 7 :
H; .3-464(&‘""319 ‘I]Wh‘%z%z&?'#?&ww 8% 0o m 33 1Hq7 84-7.72 (m g\/\ﬂ
2006 9A-dtioki-BimitHatidnziine 9 - y H 4 4D
1, 8- 183%?5 Hysufatyine- 2- 839 9. 10 n?gzi 3243'}@%“@“4%‘ %%95#1? " 1 g (3 H)
7.71 & 8ydhiotarg-mitpxyberzenepni NyJJ 4 (d A)
. 70| PAE Taket 5 G (o aa b B2 caﬁhﬁéx\lﬁ%fﬁ(@ﬁ\m‘]’@é‘ﬁ?;gz (m L8 a2
(H py | Q7. 8 .55 (d H)88 (8 .14 7.78 (d, 1h)-F.60 (A, 88, 1%(m,1 H) aq 7. 35
(t o PP %’°§6°8M;§D19‘49“'f°ﬁ1" 6O [y LhA 43 (1 oyt sl g Ihb Tais
8. 53 ﬂwaqptamsio z¢nerl-1 Hy: |7 (dd, 1 H 27 b ndin-3- | nmeth|l
(6- n?'ﬁs?-ﬁu(md,d,mhelr_wn[d]lm 1a§;ﬁ§?-L m1 825 8 21 (d, 1H); 7 51 diﬁ H) ;
7.20 113{cgapomethork4r | 4. 45| 1884 i \: 5 58, .44(rr .
7. 74 g'g?g thoxybenzene-disyifonyl ~ oy th 7@4&[1%’5:49%'%1 7.8 (QQH? 12 A:ﬁi)
8.671 6188 %f‘flﬁ?@pr@@xy)keﬁ??“?éb]ugml |7r3a-(42ﬂ§u7b|qwbm838 9.31 (bs 1 H§1; 8.52
(d, |=Hh= Qh (bt 33 Qof,IlEL7 78t 1H 2.2 1 Q NIO N
o }iﬂﬁb Bymeth MM%WHYF }37.4 ] R—Pre %]' 01
qui npBitte- u’ﬁ%& ' "?5‘9? ol i di - Wzomgumao«mml 72 8.10-8.04 m@m|) 1433
5. 02eutrgt ofon ylhOIIHgJS- ‘:NA_H = A89—8—H7+82tm—9—(bss—FH)+H) . 57
2 (M 311 1 sgﬂ% ?ﬁ%‘?ﬁ i oog | 835 (¢, 1H): 9.00 (d, 1H) . 31
3.114 | 8-methyiquinoxaline-5-sulfonyl 'g;l 7.57 (d, 1H); 7.49 (s, 1H), 7.24 (d, 1H) 31
4-(2-oxooxazolidin-3-
3.115 yi)benzene-1-sulfonyl 894 | 7.89(d, 2H), 7.79 (d, 2H) 3
1,3-dimethyl-2,1,3- M1 ;
3.116 | benzothiadiazole-2,2-dioxide0- a29 7.12{d, tH), 7.31 (s, 1H); 7.53 (d, 1H) A
5-gulionyl
3-ethyl-1-methyl-1H-indazole- .
3117 | & 2 itony 890 |7.82(d, 1H); 7.69 (d, 1H) 31
)
Table 4
EX. | 2% Name MS 'H NMR Prep. #
4.01 | benzhvdryl 849 CDCla: 7.34(d, 2H); 7.56(t, 2H) 2a
4.02 | 2,5-difluorobenzoyl 822 CDCla: B.76(s, 1H); 7.89(d, 1H) 33
4.03 | nicotinoy! 787 CDCls: 8.86(s, 1H); 7.89(s, 1H) 33
4.04 | (pyridin-3-yimethyl 773 CDClg: 8.76(s, 1H); 7.65(d, 1H) 27
4.05 | isonicotinoyi 787 CDCly: 8.65(d, 1H); 7.88(d, 1H) 33
4.06 | 3-cyanobenzoyi 811 CDCla: 8.56(s, 1H); 7.54(d, 1H) 33
4.07 | 3-cyanobenzenesulfonyl | 848 8.10(dt, 2H); 7.84(t, 1H) 3
4.08 | 3-cyanobenzyl e 7.77(s, 1H); 7.58(t, 1H) 27
4.09 | (tH-pyrazot5yhmethyl | Mo | 7665, 1H); 638 (s, 1H) 27
4.10 | (quinolin-3-yl)methyl 2"1"3 8.83 (s, 1H); 8.41 (s, 1H); 8.03 (d, 1H); 7.98 (d, 1H) | 27
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5.03 (1 Hpyrrolo[2,3- 2-nethyl M2 464 8.21 (d, 1 H; 8.15 (d,1 H); 7.53
(s, L H; 27 b ndin-3- | neth rolidin 7.15 dd, 1H 5.04
(qui not i nw® 2be/emetdoyl 2-nmethyl M2 469 8.99 (dd, 1 H); 81,&9[3@%,00#21)—0 8. 05

(d, 27 rrolidin i 1H; 790d1H) 505(1 H—pyrrolo[2 I) M 2
504 §g&5f(dd, T ), 817 ( 765 (S, 27 Ujpyl’l(ll m=3-ytJme t ho
1H); | & 34 %ﬁzNi“Fﬁ 7.19 (rr Mﬁl) 5 g"{'\iﬁl—l-pyrrol o[ 2,3- fluo ophenyl F%HPZ#‘:O4
(m I'T 18" (M 2P 7 9770 @4 745’2 WWHHI rrorigin
1H 5.d71q ﬁh’d'l'qOh%Y'B“%}f' bony;o7Pi r rm(dﬁ? - T oy BWP 4 782h)
11H6T. & Mlequi nio r n f 92 .
9j 901&;1%1%? %’@""7&'@5“9@? 1ad, 27‘“32S S@)‘/ 155&@?/ 8F‘¥Kﬁ%7!%§)?r%'|’| di n2- M2
462 §. 4 fM2H) ; [B.7Bbg, dH),B 17)d, 18Y 8.0med, HH)Y; 778&21H); 13,(m 3H)
5.10 (“1‘3r F‘?J\"*‘r@%gybyrromdi n-|I7.62\t, 3HR 3ASEsPEH) dd, | H): 8. 20 (dL§7
Z)eggc 2ﬁ4| rr(qéi'zﬁ@‘é‘l rcé“"“lk’l hflé?f 77&@;&3_%: El‘M:“(;(LI 1%0“?1@2@”?7% (ai}é?h - e 0
5 17| Wﬁf’%@ﬁ&n ST oy o A2 (e (50 (. L1 & 31 (2] 10
7.29 lm gggoﬁﬂlmﬁm@% r’%f?{h | 5,5133b&% wgwgﬂ | )methyl azetidigyl -yl
M 2 41q 1H) - 8 05/ 4%d 1t 4 1H): "7 66-7 D m 2
~;>- 411‘71 (49?03 HMarH @ilﬂhet%g pyg‘fgggl ?'HDQJ(DS, h’hg 840%, ?Hﬁ@ 9%, 1 1ﬂ+).|7')90(t71+%0 16, 1 /H)o
0 O w182 %z ﬁ/;élpfgij'wmq f{ epn 9#13 @, m el mefe ik, rvetzrwd 1AL927
CDCl 348 48935 gg{lmh 2.3y aﬂa) 213 ﬁ QF&I’%‘B&‘W&‘&[ "§'5 t?]b&f? Bl 2 821
CDCI K =—7—38{ Pet - i —6— 04—t roxatia—r Feth—839- CDC
6- 7)]930d] ﬁm@?‘%bw (1Mo R A9 (ch18); 7871R08BPHIDCI 7. 9871, 1 H
. 8. 20 37+ , —8: H 27
6. 07 | i oh e oo 3.7.86(s7 0HNI7. SOMPAIB AU 790 27 6. D87
5;” U;)M@zi CHHURERERI-33)mefRAT Nf mH%61 1 TTXa1 (d, 17,3554 (d,4H);77.40 (R9HE 7.28 ()2 7| 2P U9 10
A | R e A (0 G 75 Gops 7 e ol 2 (BT
424 g:l\;g%rre%!.lt;[l'l,2—a]pyrazm- 813 ?3)1 (bs, 1H); 7.52 (bs, 1H); 7.11 (d, 1H); 6.98 (d, 97
4.25 g--lymc;?;;ﬁ ,2-a]pyridin- m-1 811 ?:{5)3 (s, 1H); 7.91 (s, 1H); 7.63-7.57 (m, 2H); 7.37 (d, 27
4.26 g.n;;%%;Za]pyﬁmidin- 514 ;3:)4 (dd, TH); 8.61 (dd, 1H); 7.83 (s, TH);; 7.14 (dd, | -
' (imidazo[1,2-a]pyrimidin- 8.80 (d, 1H); 8.60 {bs, 1H); 7.95 (d, 1H); 7.05 (m,
| 4.27 2.ymethy 814 1H) 27
4.28 33;1@{1 2-ajpyrazind- | v 408 | 9.00 (s, 1H); 8.53 (dd, 1H); 7.95 (d, tH); 7.86 (s, 1H) | 27
429 | (naphthalen-2-yl)methyt | M/2 412 glg Eg; 12*3); 8.00-7.92 (m, 2H); 7.65 (m, 1H); 7.60- 27
sa0 | QM) I | mear | 020 T OSE W) BSTm B2, gy )
(1-(pyridin-2-yl}-1H- 8.61 (d, 1H); 8.42 (bs, 1H); 8.00-7.90 (m, 2H); 7.31
431 1 b razol-3-yhmethyl M2421 | (s, 1H); 6.58 (d, 1H) 27
- CDCI3:
4.32 | Quinoline-5-carboxyl M2 8.93 (bs, 1H); 8.57 (bd, 1H); 8.14 (d, 1H); 7.64¢t, | 33
(free base) 420 1H): 7.58 (dd, 1H); 7.4 (m, 1H)
433 guinoline-G-carboxyl M/2 CDCl3: ‘ a3
3% 1| (free base) 420 8.96(bs, 1H); 8.14(bs, 1H); 7.42 (bs, 1H)
- 8.96(bd, 1H); B.39 (bt, 1H); 8.01 (bd, 1H); 7.79 (bs,
434 g‘r’gﬂ;:g*’a'bm‘y' M2 | 1H;7.63 (bt, 1H); 7.58 (m, 1H) 32
H-pyrazolo(1,5- i . .
435 | alpyridine-3-carboxyl m (861611(23, 1H); 8.23-8.19(m, 2H); 7.42 (bt, 1H); 7.02 | o9
(free base) ’
- 8.98 (dd, 1H); 8.38 {dd, 1H); 8.03 (m, 1H); 7.89 (d,
4.36 | (quinolin-8-yi)methyl 824 1H); 7.65-7.56 (m, 2H) 27
4.37 | quinofine-4-carboxyl 838 (Bn'sg,01ﬁ&H5)ﬁc?ci-?l-?)4 (m, 2H); 7.82 (1, 1H); 7.71 33
- 9.06 {bt, 1H); 8.62 (m, 1H); 8.10 (d, 1H); 8.05 (d,
4,38 | quinoline-3-carboxyl 838 1H): 7.87 (m. 1H); 7.76 (m. 1H) a3
4.39 | isoquinoline-3-carboxyl 838 33)2 ;dsll';)g?n?"(gH;H) 8.12(m, 1H); 8.02 (m, 33
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(2,5-dirnethyl -1 Himdazol
| 404 7.08 (1. H-benzo
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8. 20( d,
- 4- 2M-B2CDCI 3: 2. 47(X,
7- M2 CDCI3: 8.19(s,

1H);
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1H;
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8.01(d, 31 446 1H7.60dd, 1H 7.07
3H) 27 |
7.78(d, 1 H);

Xyl

27

met h

5 7.16d,1H 7.09 12,3,4-tetrahydro-2,4 M2 CDCl 3:

7.15(s, 1 H) 27 g"mmne\S,msthl 412710(4(pyr|md|n2 M 2 CDCl 3:
8.79(d, 2H); 8.4@({ 071-!4)7( 2H): 27 Viaoeheny! ) et hyl 434 7.18 dd, 1H
[T v .o
W 0 ", o)
5 .
SR
o
= | 2R Name R'Name | MS HNMR Prep. # |
s pyrrolidin-1- 8.92 (m, 1H); 8.10-8.04 (m, 2H); 7.83
) 5.01 | quinoline-4-carboxyl vi M/2 469 (i, 1H); 7.72 {m, 1H); 7.56 (m, 1H) 33
- — pyrroiidin-1- 8.89 (bs, 1H); 8.57 (m, 1H); 8.13 (d,
R T g ey L
-pyrrolo[2, 2-methyl . , TH); 8.16 (d, 1H); 7.53 (s, 1H);
5.03 | provridin-3-ymethyl | pyrrolidingt | W2 464 | 745 (4, 1H) 27
e 5-methyl 8.99 (dd, 1H); 8.38 (dd, 1H); 8.05 (d,
5.04 | {(quinolin-8-yl)methwi pyrrolidinyl M/2 469 1H); 7.90 (d, 1H) 27
2-(3-
(1H-pyrrolof2,3- 8.25 (dd, 1H); 8.17 (dd, 1H); 7.65 (s,
505 | blpyridin-3-ymthyl | Tuerobbeny) M2504 | 114y, 7.34 (m, 1H); 7.19 (m, 1H) 27
- - 2-(3- 8.21-8.14 (m, 2HY; 7.66 (m, 1H); 7.32
5.06 g"' gé’i’r’fé?[zl)ﬁ i | fOrophenyl) | M/2504 | (m, 1H); 7.21-7.18 (m, 2H), 701 (4, | 27
Py YOmetWl | burrolidinyl 1H)
. pyrrolidin-1- 8.95 (m, 1H); 8.36 (m, 1H); 8.02 (m,
5.07 | quinoline-8-carboxyt vi - M2 469 1H); .(ié_m (ﬂ)'m); 7( c?ds (Ti‘ )1H)0 7 33
Y pyrrolidin-1- 8.99 (dd, 1H); 8.39 (dd, 1H); 8.04 (d,
5.08 | (quinolin-8-yl)methyl I 923 1H): 7.90 (d, 1H); 7.66-7.59 (m, 2H) 27
(isoquinolin-1- pyrrolidin-1- 8.45 (d, 1H); 8.07 (d, 1H); 7.97 (d, 1H);
509 | Vhmethyl yi M2462 | 765773 (m, 3H) 27
(1H-pyrrolof2,3- pyrrolidin-1- 8.26 (dd, 1H); 8.20 (dd, 1H); 7.68 (s,
510 | provridin-3-yhmethyi | yi M2457 | 11y 7.20 (m, 1) 27
(iH- _
5.11 | benzo[dlimidazot-2- | DY | \yp (a57 | 752 (dd, 2H); 7.20 (m, 2H) 27
ylmethyl y :
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7.11 (isoxazol-5-yl)nmethyl W I CDCI3: 8.16(s, 1 H); 6.18(s, 1 H 27 391
7.12 (4-(pyrimdin-5- M2 CDCl 3: 9.20(s, 1 H); 8.95(s 2H) 7.55(d, 2H);
7.47(d, %0 Joodmmnsgeeth | 434 2H) 7.13 (1- (pyr|d| -3-y 3- M2
CDCI 3: 9. 03(s 1 H); 8.56(d ) i H); 8.24(s, 1 _; 8. 06(d é(éﬁhﬂ}“%ﬁ%%w 1
H) E)( TS5 3 ||), 7~ AGIU\?I’, iy h} ~tH—-soaguirhotre=5=—sutf Ully_l -2 \,EJu 3
9.34(§ 1H)1_2_~I‘-128\Iaﬂm(d 1H) H$la69(d M8); 8. AZﬁdlMF?al 446 1H 8. 23d, IH [ Piep. #

3, 5- diretrin azq 857 TCDBE3: . S 3t——sutfomnyt

2. 3 (g ff” if,?_?f ﬂ’wqd TGP | bt o] SBauIb & 8, 497289 @, 1Y) | #764(4, 1

- H—3 TTrom T 7. =T C 428 CDCIr3:
5?15 ﬁﬁg 1 Kﬂum@ﬂ-ﬁwt)rﬁ?thﬂH)azet'?l!n513!(| mﬁﬁmss mg‘, ﬁgnfa)y?:@r box¢l 855

CDCl B~ 8| 3§8rdo[d 125 Jekolidintl) | 0., L1410, [T796 (d.OHHYOR. 9D (d3HH); 704718 1H);
qui npPihe yﬁmgg[yl oxyl M a3 fa%‘&g m& 8HPO( d d( )H) W )(41,271 H) ;
33 428 7.6b(m ZH); 7.48(dd, 1 .20 qU| nol I ne- 8- car boxyl IVI 2 CDCT 3:

9. 15(d, iH); 8.16(d, 1H); 7.85/(2d,_hbi); 7.78(d, 33 428 1 H; 7.55(dd, 1 H)

7.21 quinoline-7-carboxyl R7CDCI 3: 9.01(d, 1 H); 8.18(m 2H); 7.90(s, 1

H)y; 33 428 7.87 ; , IH 7. 22 qui nol i ne-2-carboxyl M2 CDCl 3: 9.22(s,

1H); 8.44(s, IH) ;,H), 8.02(d, 33 428 1H, 7.79dd, 1H 7. 23

I soqui nol i ne-4-c F@CI!\B’ 9.27(s, 1 % 58(s 1 H; 8.20(d, 1 H);
ca

8.00(d, 33 428 1 “H 724 i soqui nol i ne- rboxyl M2 CDCl 3: 9.64(s,
1 H; 8.57(dd, 1 .9, ; 33 428 7.66(m 3H) -62 WO 2006/ 067589
PCT/ | B2005/ 003829 N&{Te ‘'H NMR Prep. # 7.25

1, 8-napht hyridin yl W28
3342 7.26 1 py [2,3-b]pyridine-2- M2 CDCl 3. 8.43(d, 1 H); \
8.01(m 1 H) 7.13(m 1 H) 33 carboxyl 422 6.91 (s 17.27 1 S

13: 9.17(s, 1 H; 8.28(m 3H); 7.53(m 1

H pyregt z,o chpyrTdrme=2= F 902t )83t (1 H 7Tt ’(m
1 H)| 33| ZRaMamg | 422 7. 02(s Mﬁ%ﬁ% 1 H benzo[d]i i dazol e- 2- CPPrep: #
S LT 10 B G A N P A
1) [E0% ] yroseyioteynt | L ol Bqanr LOLN, 5386, (1) 84061 15fp Lé‘?f’é”'o 2’3’%?" Y e
7. 55{ 6d3 'by'g’"g"‘??ﬁlﬁyv@ﬁb'ggs a2 hEopl: eumzs m—mr %8s 1H) ar
H Pyl gaRt @dﬁimwv-ww IO % g & e A S N CIE LTS D SRR -l 3
H;  Pe 88 (Yqumitain®s o o1 83s° ] TDOL-7a0, 1Y 8 20(g, 2 = V1PV M 127
Chcl 56.09- ibiin-Fyhmethy O O 1[ 838 | COTILI7.78td1H); Bo8(d; THP O XY 422 O 97% T
6.07 | (quinoxalin-2-yl)methyl 839 | CDCls: 7.78(d, 2H); 8.25(g, 2H) 27
6.08 | (5-fluoro-1H-indol-3-y)methyl | 844 | CDCla: 7.36(q, 2H); 7.60(s, 1H) 27
6.00 §?)‘rfg§;‘yyl“1“'py'az°""’ 853 | CDCl5: 7.48(q, 3H); 8.00(s, 1H) 27
6.10 | (1H-indol-5-y)methyl 826 | CDCly: 7.40(d, 1H); 7.62(s, 1H) 27
6.11 S)"r:fe’;’;,m[d]'““daz°*'2' 827 | CDCls: 7.60(d, 2H); 8.38(s, 3H) 27
6.12 | quinoline-3-carboxyl 852 | CDCly: 7.80(, 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 | CDClg: 8.60¢t, 1H); 8.20(t, 1H) 33
6.15 | guinoline-6-carboxyl 852 | CDCl,: 7.50(q, 1HO; 8.39(d, 1H) 33
6.16 | quinoline-7-carboxyl 852 | CDClg 8.20(d, 1H); 8.20(s, 1H) 33
6.17 | quinoline-8-carboxyi 852 | CDCl: 7.40(q, 1H); 8.18(d, 1H) 33
 6.18 l:§£§°[d]'m'daz°’e‘2' 841 | CDCly: 7.40(q, 1H); 8.60(d, 1H) 33
6.19 | benzo[djthiazole-6-carboxyl 858 | CDClIs: 8.20(s, 1H); 8.24(d, 1H) 33
8.20 | isoquinoline-4-carboxyl 852 | CDCls: 7.62(%1, 1H); 8.03(t, 1H) 33
6-(1H-pyrazol-1-yl)pyridine-2- . - .
6.21 carboxyl 868 | CDCly: 7.79(s, 1H); 8.00(d, 1H) a3
H- lof1,5- idine-2-
622 | (R0 of1.5-alpyridine-2- | g43 | cDCIy: 7.58(s, 1H); 7.80(d, 1H) 33
$H-pyrroio[2,3-bjpyridine-2- ) ]
6.23 carboxyl 841 | CDCly: 7.15(q, 1H); 8.00(d, 1H) 33
H-pyrazolo[1,5-a]pyridine-3- ] .
6.24 carboxyl 843 | CDCly: 7.38(t, 1H); 8.40(d, 1H) 33
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N,2R2 ONO/Ho \N Table 8 ;:tO."0 O # . 2-R2 Nane M5 HNIVRPrep #
8.01 (1 H benzo[d]imdazol-4- 813 7.30 (m 2H); 7.62 (m i H); 8.22 (s, 1

H) ; 9 06 2 th 1H) 8.02 benzo thiazol-2- | neth

7.50 ‘Yé 0&7095398§E(d 1H:; 800d, 1H?27 IN2-R 0'%“;“0%%33?’9L~-M0Ho
\N " Table9 OOO#'2R2NarreMSlHNIVRPrep. 9.01
(U|noI|n4yI)methy|ho 2 7.60 (t, 1H); 7.76 (t, 1H); 8.02

T 5 (d, 1H);
%—I 8.78 (d, 1 H 9.02 (quinofin-5-yf)methyf M2

27 413 8.38
7.52 (m 1 Hy, 7. H);772(t1H) 7.96 (d, 27 413 1H 9.03
(1H pyrrol of 238< ¥n-3x 813 7.22 (m IH); 7.68 (s,1H); 8.22 (d, 1H);
n-3-yl)mablyy M2 7.64 (t, 1 H; 7.80 (t,

8.28 (d, 27 ttH Q P4HRqupnol i
H; 7.96 (d, wH); 8.04"(t; H) ;
hth ridin-4 matk. 8 .,6 2H) ;

27 413 8.40 s, 1H;8.90 (s,

8.86 (d, 1 H 8.98 (d, 1 H27 9.06
(1H benzo[ d] i hf dgzol 8 (m 2H); 7.70 (t, iH); 8.31 (s, iH 27 |
meth | -63 WO P89 PCT/ 1B2005/ 003829 Ex. 2-R2 Name M5 'H NMR Pr ep.
9. 07 (|squ| nolin-p-yl)nmethyl 824 7.72 (t IH); 7.92 (d, 1H); 8.20 (m 2H) ;
8. 52Ler—2F—8{t—t—H—8A8{-H—2H—8- 64—+ H—8—68(e—3+—FH6
|soqu§’f‘lol i2aef-Nansul f onyl 874 Lm g. ’BSNMFIL H-i ndazol - 3-yl ) net hyI 818 7Pr3pL#( :
H), 74C{|1; LI:\, 7+—56 (d, 3 1 » - =4 'r)nm+1y|
1’ 82791 16adnoln & ybapethyr. 85 (1 ﬂfrbg ,&F ALY ‘33({‘&”"164 077 8. 5
S, | R—HN—0 Fab 36 ’ X 8. 8054 1 2|v HNVR
Pr ep| 702 (@irctmen 5 ot b1t %;, e O A T P
1K 172 3trTazor- et T T (G B4él'2H B.13 '8.10 (G, TH);
(i soplPhq |(9Lm%algmr6;sfl)mew| 837 324(37,93@34.) & ’f @U'm (3( 1H); ¥
8. 21 . TIH-Bykrolo[2,3-blpyridin-3- [ /2" | CDCly: aeom 1H); 8.24(m 1H) 7.96(s, 1H). o7
yiymethwi 415 | 7.64(d, 1H)
e A M/2 | CDClz: 9.21(d, 1H); 8.55(d, 1H); 8.36(d, 1H); 8.36(d,
7.05 | quinoline-6-carboxyl 428 | 1H); 83.13(d,1H); 8.04(s, 1H) 33
7.06 | quinoline-8-sulfonyl ﬂg ?&9';:6%&%"-1 K); 8.41(d, 1H); 8.20(d, 1H); 8.01(d, | 4,
(2,5-dimethyl-1H-imidazol-4- | M/2 . .
7.07 | vhmethyl 404 | CDCki 2.47(s, 3H); 2.29(s, 3H) 27
708 | (1H-benzoldfimidazol-7- M2 | CDCly: B.15(s, TH); 7.78(d, TH); 7.23(dd, TH); o7
’ yhmethyi 415 | 7.16(d, 1H)
1,2,3,4-teirahydro-2,4- w2z
7.09 dioxopyrimidine-5-methyl 412 CDCls: 7.15(s, 1H) 27
710 | (@pyrimidin-2- M2 | CDCl: 8.79(d, 2H); 8.42(d, 2H); 7.47(d, 2H); 7
: yl)phenyiimethyl 434 | 7.18(dd, 1H)
7.1 | (isoxazol-5-y)ymethyl M2 | cDCK: 8.16(s, 1H); 6.18(s, TH) 27
712 (4~(pyrimidin-5- M/2 | CDCly: 9.20(s, 1H); 8.95(s, 2H); 7.55(d, 2H); 7.47(d, o7
’ yphenylimethyl 434 | 2H)
743 | (1<pyridin-3-yi)-TH-pyrazol-3- | M2 | CDCl: 9.03(s, 1H); 8.56(d, TH); 8.24(s, TH); 8.06(d, |
F ylimethyl 429 | 1H); 7.79(s, 1H); 7.42(dd, 1H)
7 ) "N M/2 | CDCly: 9.34(s, 1H); 8.70(d, 1H); 8.50(d, 1H); 8.42(d,
7.14 | isoguinoline-5-sulfonyl 446 | 1H); 8.23(d, 1H) 31
3,5-dimethyl-1H-pyrazole-4- )
7.15 sulfonyl 857 | CDCla: 2.50 (s, 6H) 31
2,3-dihydro-2- _
7.168 | oxobenzo[d]oxazole-6- 896 | CDCls: 7.65(d, 1H); 7.84(s, 1H); 7.24(d, tH) 31
sulfonyl ) .
7.47 | 1,8naphihyridine-2-carboxyl | hea | GDCk: 9.15(m, TH); 8.27(m, 3H); 7.53(m; 1H) 33
7.18 | quinoxaline-6-carboxyl 855 (133)013: 8.88(d, 2H); 8.36(s, 1H); 8.14(d, 1H); 8.06(d, | 5,
- DClg: 8.93(d, 1H); 8.60(dd, 1H); 8.14(d, 1H);
7.19 | quinoline-5-carboxyl zlgg ?66(r3r‘| 2&-3(7 48()dd 1H() 1H); 8.14(d, 1H) 33
7.20 | quinoline-8-carboxyl Tzfg g:t?lCI; 5%£§§d1 f_:;') B.16(d, TH); 7.85(d, 1H); 7.78(0, | oo
N M/2 | CDCly: 9.01(d, 1H); 8.18(m, 2H); 7.90(s, 1H);
7.21 | quinoline-7-carboxyl 428 | 7.87(d, 1H); 7.51(dd, 1H) 33
- M2 | CDCly: 9.22(s, 1H); 8.44(s, 1H); 8.13(d, 1H); 8.02(d,
7.22 | quinoline-2-carboxyl 428 | 1H): 7.79(dd, 1H) a3
7.23 | isoquinoline-4-carboxyl gg ?%Cl;Y%fﬂstl :_:;); 8.58(s, 1H); 8.20(d, 1H); 8.00(d, 33
7.24 | isoquinoline-8-carboxy] 4M£ ?Ié)&l;:‘ 9é|e§3(s,m); 8.57(dd, 1H); 7.86(d, TH); a3
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7.9m 2H 10. 04 (qui nolin-4-yl)nmethyl 837 8.79(d,1 H); 8.3(d,1 H); 8.02(d, i
H; 7.75(m 2H); 27 7.64(m | H 10.05 uinolin-8 neth | 837 9.03(d, 1 H;
8.5(d, 1 wo'm&g/&,%gi, 1 H; 7.66(m 2H) 33 10.06 quinoli ,&zﬁgsr@gg%l 851
8.89(d, 1H); 8. 48(s, 1H) 844(d, 1 H; 8.11(s,1 H~ 3

100 — ] L rha OIL")O 1 W O N2 a  DLN - Z-9Q(+
A/ ||||—U‘\,a|uu1\y|‘cr O JU a, I T, OTOI( =T OIS |

7.67(&" 1/ HR3Bamd0. 08 qui nol i |8 2} beNlaBxyf 852 DO : 7.58(t, | H Praﬁ(rd,

(o1 s N a n'alEs T 7 fada VAR 11l - Q. 11 A 3
yl OJ4L CDCOIO0. .UU U, LT O. 1L U, J.ll

CDGIs-&B‘IT(ﬂs 1Hl) ﬁ28(JT98K|L,753(Fh 33) 10 183

3: Egi g&n ‘rgod;@r 20%2 Pﬁgg'g?CDC‘l @ éﬁﬂ(%ﬁ 3‘01@},3“7 Iﬂ?%ﬂqo 13 33

6- (1k aﬂ‘PbﬁrHﬂ? 3 BB Yridme e .-9.02 58 JHVV%(W% 33 01

H H 3’ W al
| N LUz, UU | DUL{UFT]UI Heé= O U

10. 10 7@5nP1 B-namﬁlwadlmm&-yarb@@tz

H pyt &: pyridi ne-2- |843 (G63 77 50( 3§ar baxyl

10. 15Ul NMPiH-Benk Baelo. 857 |G —7.82(d, TH 33 10[16 I, §-na
ht h i| dtRe F&Tmﬁg[ggﬁll 853 CDCl|3gp2 7| @@%7‘% 2H), (B 2 H 33 10. 17 |98

ui nol o THOREAYOH B-a)rdine-DC 0 -MZ . PeDCI,: 8193(m, TH)BN s, TH); 331((130"—[}8 T ..
HH- - bB&Nzlogablaxii dazol e- 2- 843 890 B19(d, #B{a.81(@H) 8. 36(d, 3 Ryi

10. 19 2. ([ Hhireruoihbajphidine-2t, 6 W21 ] na |ht h

ridim g%g ceprtieayd 10. 20 i s ui ndl42aek %&%@ égg m"%%ﬁm g% 5(d, .
1H 3331 06-PH-pyrazeixiayipyréding-3& gr. 832§X D@5B.600 1 H); 8.68@0tH); & H)d, 18); ’813])(41, éu% 33
10. 22 be E earhaylazol e- 7- car bo CIbOI B75(3,. 150 (t. 1H : 7.70 t.1 U% 38°10.23

benzo wr@bﬂ%himbldm-l& 84 ICLDCLa:8.82(d, dH); 1.86(d; '“'8 212&(!!!,1*1), H 333510. 34
3H1 o®ylc] pyridine-2- (MP2 (BRT(A-1H) 60(d, 1H); 8.42(d, 1H) 33 Barh Xyl
422 10. 25 3H—|mdazo[4 5-b] pyridine-2- M2 CDC13: 6.89(t, 1H); 7. 10(t, 1H)
33 carbo 422 10.28 9H urine-8-carbo ML2 CDC! : 8.79(s, 1H) 8.40 s, 1H) 33
-64 WD 2006/ 067589 PCT/ 1B00-26F629 Ex. # 2-R2 Nane M5 'H NWR Prep. 421’
10.27 1 H benzo[d]i mi dafbl}e-2- 859 CDCI3: 7.30 (g, 2H); 7.60 (t, 2H) 33
carboxyl (2-F tenp ¢\2§ H-erazol o[i,5-ajpyridine-2- 859 CDCl3: 6.88
(t, 1 H; 7.05 (t, B chi?boNZ’F terrpl éO 29 i soqui nol i ne-|
-carboxyl (2-F 870,. ~No (ALl H); 821 1 H 33 temlate 10.30 i
8- napht hyri di ne- 2-ca box,yl 3: 7.51 (q, 1H) 8.03 (d, 1H 33 (2-F
tenpl ate) 10.31 cl,ar bbox'(zo azol e-2- 859 CDClI 3: 7.30(q, 2H); 7.60(t,
2H 33 10.32 1 H F b(g-car oxyl 841 CDCl : 7.42(d, 1 H; 7.60(d, 1 H

33 10. 33 ui noxal i n€e xyl 853 CDCI3: 7.80(m 4H); 8.18(d, 1H 33
% | 2R Name MS | THNMR Prep. #
8.01 S)I:;:;r;o[d]imidazoiﬂ- 813 :’3)0 (m, 2H); 7.62 (m, 1H); 8.22 (s, 1H); 9.06 (d, o7
8.02 | {(henzo[djthiazol-2-ymethyl 831 | 7.93 (1, 1H); 7.50 (t, 1H); 7.94 (d, 1'H); 8.00 (d, 1H) | 27

N

Table 9

X | 2.R? Name MS | ™HNMR prep.
9.01 | (quinolin<-ymethy! e | ree Eg: }m 780 &11",2; 7.76 (4, 1H); 8.02(d, tH); | 57
902 | (quindinSypmety w2 z:)z (m, 1H); 7.62 (¢, 1H;, 7.72 (. T, 796 (@ | 7
0.03 S)l—r:;gt)::‘rﬂqlo[z.s—b]pyrldlnﬁ- 813 ::)2 (m, 1H); 7.68 (s, 1H); 8.22 (d, 1H); 8.28 (d, o7
9.04 | (quinclin-3-yhmethyl prr giw)‘;g%%((t'sj 5‘2‘)7'96 (d, TH); 8.04 (1. H); | 57
905 | (1 ,8-naghthyr'idiln-4»ﬂ)methyl 825 | 7.61 (m, 2H); 8.86 (d, 1H); 8.98 {d, 1H) 27
9.06 g};:;ggf"[d]'m'dm"“' 814 | 7.38 (m, 2H); 7.70 (t, 1H); 8.31 (s, TH) 27
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10.34 11 Hpyrrolo[2,3-c]pyridine-2- 841 CDCI3: 7.40(d, 1 H; 8.20(q, 1 H
33 1 carboxyl 2-nethyl-4-o0xo-4H 10.35 pyrido[1l, 2-a]pyrimdine-7- 884

CDCI 3: 7. o 7-98(d, 1H) 33 carboxyl 10.36 1-be |- - di hydro- 2
oXopyr i d?%’d‘??%"ésr ioxyl 908’ CDOI3: 7.38(t, 2H): 7.50(g, Sty
ISOC]UI 52 P 7 60 aal /II—I\ Ll—'\n{n 2H. 33 103 g 8-n
hth i dj b¥&- 3 z;;a?rm»e 853 CDCl : 1@(MH&M}1 7. 80(d 1H 33 10. 39 2~ bq #'eP-

8 na t haridlbna 8_27 f"l'\(:L’.) Z140( o

a)
gTrreTryjr T Or 1o

(i aoriangme Cim RERIAPEIRAT B |
8.70(d 9.02 Hyisc@nolia@5-4aiobit- pyr r !3513 ﬁ%i‘W E‘d‘wnfe“ ?"’v%ﬁ’itﬂcﬁ?ﬁpgwﬂm qu 2H):
R s S AN T8 %W;W@"@ﬁw ED
&Dglgbgggg.l'@%i"ﬂi@‘me%m 40(d:,%3?l—t)33§@ s‘tl el ne- E%W?HFI {12%8§8

CDCl : —7-8o(tr I H; 8.20d, | %0 31— 10. 47 urnot T me-g8-suf form 8388 G
7.62(t, 1 H; 8.00(d, 1 H31 1048 1,2-di hydro-6-nethyl-2-.M2 CDCl 3:
7.80(d, 1H); 8.40(s, 1H 33 ﬁxo oxyI 416 10.49 1, 6-napht hyr| dl. ne- 2- car boxyl
M2 CDCl3: 9.28(s, 1H); 8'26’( 8.36(m 1H); 33 4 22 8.04(m 1H 10.50
3cHar broi dazo[ 4,5 b] pyri di 842 cDOl ;6. 96(d, 1 H); 7.45(d, 1H) 33 10.51
pyrazol o[ |, 5-a] pyri m di ge-; 8 2 CDClI3: 8.80(q, 2H); 8.00(s, 1H 33

car boxyl 10.52 lHobbSX || d]l 1 dazol e-4- 841 CDCI 3: 7.80(q, 2H); 8.20(s, 1
H 33 caA 10.53 p ZF-a] pyrim di ne- 2- 84 6.81(q, 2H);
8.45(d, 1H) 33 carbRx 4OHHQ(T1 zo[ 1, 2-a] pyri dlaﬁcﬂB M 2 carboxyl 421
CDCl 3: 7.19(t, 1H)w™- 10. 55 1H pyrrol o[ 2, 3-b] pyri di ne-2- 841
CDC13: 7.02(q, 2H) .~ carbox -65 WD 2006/ 067589

PCT/ 1 B2005/ 003829 | 2- OHON Table 11 1,,. OOO
8] 0]
Ex.# | 2-AR2Name MS | 'HNMR crep.
10.01 | (isoxazol-5-y)methyl 777 | 8.3(s, 1H}; 6.37(s, 1H) ' 27
10.02 | (1H-1,2,3-triazol-4-ylimethyt | 777 | 7.95(s, 1H) ' 27
T 9.4(s, 1H); 8.61(d, 1H) 8.3(d, 1H); 821(d 1H);
10.03 | (Isoquinolin-6-ymethyl 837 7.9(m, 2H) 27
10.04 | (quinolin-4-ymethyl 837 %ﬁdm 11",'4)f 3(d, 1H); 8.02(d, 1H); 7.75(m, 2H); | 5,
10.05 { (quinolin-8-yimethyi 837 | 9.03(d, 1H); 8.5(d, 1H); 8.09(d, 1H); 7.66(m, 2H) 33
10.06 | quinoline-6-carboxyl 851 g ggg d1 '.;l'zila -48(s, 1H); 8.44(d, 1H)’ 8.11(s, 1H); 33
10.07 | quinoline-3-carboxyl 852 | 8.98(s, 1H); 8.03(m, 2H); 7.89(t, 1H): 7.67(t, 1H) 33
10.08 | quinoline-2-carboxyl 852 | CDCla: 7.58(, 1H); 7.96(d, 1H) 33
’ ) 10.09 | isoquinoline-3-carboxyl 852 | CDCls: 7.60(t, 1H); 8.11(d, 1H) 33
-~ 110.10 | quincline-4-carboxyl 852 | CDCls: 7.88(d, 1H); 7.98(t, 1H) 33
10.11 | guinoline-8-carboxyl 852 | CDCly: 7.76(1, 1H); 8.10(g, 4H) 33
10.12 | quinoxaline-6-carboxyl 853 | CDCl,: 8.05(d, 1H); 8.18(d, 1H) 33
10.13 gjg';gfwaz°"1‘y‘)pw'dme' 868 | CDCl: 7.70(s, TH); 8.00(t, 1H) 33
10.14 thygxf"’“ S-alpyridine2- | a41 | cDCK: 7.98(d, 1H); 7.50(q, 1H) 33
10.15 | quinoline-7-carboxyl 852 | CDCla: 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 | isoguincline-1-carboxyl 852 | CDCl: 7.62(t, 1H); 7.80(t, 1H) ' 33
1H-benzofd]imidazole-2-
1018 | 1 id] e 843 | CDCls 7.25(t 2H); 8.36(d, 1H) 33
2-(trifluoromethyi)-1,6- ] ] o
10.20 | isoguinoline-4-carboxyl 852 | CDCla; 7.80(t, 1H); 8.05(d, 1H) 33
10.21 | quinoxaline-2-carboxyl 853 | CDCl3: 7.80(t, 1H): 8.05(t, 1H) 33
10.22 | benzo[dJthiazole-7-carboxyl | 858 | CDCly: 7.52(t, 1H); 7.70(t, 1H) 33
10.23 | benzo[djoxazole-7-carboxyl | 842 | CDCly: 7.60(d, 1H); 8.40(d, 1H) 33
3H-imidazo[4,5-c]pyridine-2- | M/2 . .
10.24 carbaxyl 490 CDCl,: 7.60(d, 1H); 8.42(d, 1H) 33
3H-imidazo{4,5-b]pyridine-2- | M/2 ) ]
10.25 carboxyl 492 CDCl,: 6.89(t, 1H); 7.10(t, 1H) 33
10.26 | 9H-purine-8-carboxyl M2 | CDCly: 8.79(s, 1H); 8.40(s, 1H) 33
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Ex. # 2-R2 Nane M5 'H NMR Prep.
(m 2H);

7.

98 (d, 1 H);

837 8. 2(s,

11,
7.73 (dd, 1 H);

ui noxal i Ry@ 2d06/¥B1ské 839 8.87 (d, 2H);
11. 03 (qui nolin-3-yl)nethyl

01 (quinolin-5-yl)nethyl
27 7.64-7.62 m 2H) 11.02
8.09-8.07 (m 2H)

1 H; 8.4(s, 1H)

839 8.89-8.87°

Pc%nﬁ%aéfﬁjnﬂg@ s,

IH), _’.7/L Pf— ’||—|7 RfJH 1104 ||| nnLln 2 y|)rmfh QQ? Q Q/ ll
(d, 1lE# T298dane H) 7.8(t, Bl) TRABAN 27 11.05 (1 -p geb
;_;_0'0(6)[14,43‘Ljpy—r|U||| o) 826—8- 1 Iy 8- E\L'\j, }H]L:]; 7‘?6%*, J_{—jle, 7_'.1\_, 11 127
. 06 H-3—rr¥ Jor 40253t —H)— A5 th—d—H) 29t H—F2(
H; 27 105@{‘% ﬁé‘m’%d)azgteé | nﬁ% |szl£2@e(q.3m;7m(tw-l)6 met h i di n- B33 net h
817 8.2(s _Ei_ — IS 9(s— 3271168
(6- med 1024 m&"’jﬁﬂ’”‘"{' Ji 8&1@-@1% 889 . TH)U(QB(tﬂH) 6.8(d, 1133 96(s,
3H) 2 TI76 ARG adh [1(2,;1- metiT 817 8.0 TH™ .a&m 1 H
3. 92(5,10-33'4)t atghl- 10 (150qUi n ﬁon-ﬁqﬂia)ﬁﬁwylm)s%wmxd "1 H: 8.1%d,|[1
H) ;  7.[97Ta 18 AdbhthyiidiieBcartoky! 2|/, umnot T n-4-yrymernyl mr 1 8. g3(d,] 1
H; 8. é?é‘? @r@;,ﬁﬁi (d, 1 H)’f 78.7§(t C%' 51@?7““4)89.93?74j é8t, 1 H: 7.5F éj 1 H
11.12 Ul MaHiganzo[diimideéieg! 837, 9. 1 41(d, T H; 8. U(d 1 H);
7 87((I§1§‘31'|) cabdxyl 7. 62m 1H 11, 1% ( 'Frﬁ&fﬂ'r? LAt Ehyi 837 9. 29( 5,331 H)
8. 59( d,10.32 Kt H-iftaZdlers-catopxy! 7. 9([ds4ll HICDCL7 7.42(df1HF 60ld, 1B (1- (pyndin-Psyl)}1
H- pyr a20B3 Zlquiﬁ&&lir&-@&(rﬁm%ll H) , | &342(CDCli7.B)m, ZH)QG(IB(E /), 7.3(m 1 H3 27 |
meth 6. | 1HRpyAdlof2,3-cplridimey2-1 di 1. Vi ZEﬁ%ﬂ 53 9.0(s, 1 :
8. 5(m 1§ | camogt 1 by 7 oS, r)ea%""‘@ﬁ HEERAT I (1 by 11.2%3
H pyr azol ol Bietiaj-pexe-ditne-2- M2 788(m2H); 7.20(m 1H); 7.64(m1l ;
8. 51( g 1QB§ Pwidol L-alpwipriidings7: 11 8B clﬂmrﬁ@m-%&,rmq:nHMz 7.64(m 1H) 33
7.81(m cagoyh(d, 2H): 8 52/ (s {1H): 33 427 8 96 s 1 H 11 .18 i
qui nol |1@_3@J dzdepak P-dmoﬂ 56( | ChCRAt B by 7§0@42,43 10(m 2H); 8l 4at(d;, 33
427 148 _gg&xopyr oyl 0 Q- N/ g% N iab.)le 0 00as\
2006/ (49889 | p 29 (92 09%7& g4 R prep 12 oS3
6- met r.LL'Aarf‘thJ"" apboxd 7| 853 1 CDCh ¢.50(5 3-8d—149- 333 hn
27 121029 g_g_ﬁg%xsgy VRVHRYIAIRS-3_ |\ geyne tdlwla amqa&m(ms m, 7.86(d, 1H)}3¥. d3(m
1H), '-.C’II\J . 2 n')-J_f et XY Pyt -eHA—3 L’I‘ﬁ"et. H—S4+ ull(S H_P, 'a G{d,
IH); §18eaf Tt 1e- 7 4 |maié¢(m52hil’iesﬂ5(ﬂ 7 8.3(s, 1H)] 3%. 36 s,
1H) 27—t274 n Wer Xé% M-2—897(1bs; 8—55(hbs— 1 H)y,
8. 07- 8 1080 i 51 ot 7. 488 1HCPQ§6@4Q($-|1MZBG@( tifhol i ne- 6- car blo3&/l [852
8. 90( M. I 98- - o O
(mg5 Emﬂfﬁé bippidine2 1" | COCk: 7.80(5, 2Hy; 8518, 2H) 33
10.43 Tagﬁ*’a'alpyrimid‘“e'z’ 842 | CDCl3: 7.00(g, 2H); 8.61(t, 1H) 33
10.44 gfgg)'(;{“ﬁ'b]"y’“‘”‘”' 859 | CDCly: 7.58(q, 1H);8.80(q, 1H) 33
10.45 moioh Salpyridine3- | M2 1 cbok: 7.28¢, 1H); 8.40(d, TH) 33
10.46 | isoquinoline-5-sulfonyl 888 | CDCly: 7.86(t, 1H); 8.20(d, 1H) 31 N
1047 | quinoline-8-sulfonyl 888 | CDCls: 7.62(t, 1H); 8.00(d, 1H) 31/
10.48 ligﬁﬁ;ggg:}gg’xj 12 | CDCl: 7.80(d, 1H); 8.40(s, 1H) a3
10.49 | 1,6-naphthyridine-2-carboxyl fgg ggﬁ'g;,giﬁg(s' 1H); 8.76(d, 1H); 8.36(m, 1H); 33
10.50 SH'I""}'(3?"”[4'5'“]"3”"1'"3'7‘ 842 | CDCly: 6.96(d, TH); 7.45(d, 1H) 33
10.51 gg:gﬁ‘;:gm'a]pyﬁm‘di”&"“ 842 | CDCly: 6.80(q, 2H); 8.00(s, 1H) 33
10.52 ;;g’:x’f[d]‘midm’e““ 841 | CDCls: 7.80(g, 2H); 8.20(s, TH) 33
10.53 gﬁgﬁ[h&a‘]‘:‘*’”"“d‘"ﬁ' 842 | CDCly: 8.81(g, 2H); 8.45(d, 1H) 33
H-imidazo[1,2-a]pyridine-2- M2 ) ]
1054 | 2 box apq | COCls: 7.19(t 1H); 7.58(d, 1H) 33
1H-pyrrolo[2,3-bipyridine-2-
1055 | (A of2,3-blpyridine-2- | 844 | CDCY: 7.02(, 2H); 7.96(d, 1H) 33
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1H; 7.88 d, 1H; 7.58 dd, 1H 12. 07 1, 8- napht hyri di ne-2-carboxyl M2 9.14 (d, 1H);
- 8.61 (m 1H); 8.53 (d, IH; 8.32 33 427 m1H;7.72 m1H 12.08

qU|noI|ne 3 852 8.90 (d, 1 H; 808 (d, 1 H; 7.83 (m 1 ; 7.70
Ag?@@}ﬂgﬁ{ 12. 09 i soqui nol i ne- 3- car boxyl 852 9?@?“%@9@5,"00?%; 8.13
(bs, 2H) 8.01 (m1 H),; 7.82 33 (t, 1H 7.74 m1H 12. 10 qui nol i ne-8-car boxyl
852 8.86 (bs, 1/2H); 880(b/s£-—-BFZH) 8.35 (d, 1 H; 33 7.98 (d, iH; 7.82
(m iH; 7.63 m 1H1 nol i ne-5-carboxyl 852 8.89 (dd, 1 H); 8.34 (d,
1 H; 809 (d, 1 H:o ﬁ@i (m 1H 7.69 m 1H 12.12 qui nol i ne-7-car boxyl
852 8.91 (m ' S3- IH); 8.14 (bs, 1H); 8.05 d, 1H;7.72 d,1H, 7.61
dd, 1H N, 2-R2 ‘O,HON\TgbIe 13 0 51;t5 0 Ex. # 2-R2 Nane M5 1H NWMR
Prep. 13.01 (X HQ- bf'pyridin-3 827 8. 2'['é1§|91al-|) 7.6(s, 1H); 7.2(m
1H) 27 | neth J(am no Y hy 1 H 13.02 pyrrolo[ 3, 2-c] pyridin-6(5H)- 842
7.9(s, 1H,; 7. I, 5 1 H 27 one 13.03
(1H pyrrol o] 2, 3[-c] yrldln 3- 8.9(s, IH); 8.2(s, 1 H; 8.0(d, 2H 27
meth 13.04 2-(a %l ) qui nol i n-8-o0l 853 8.25(d, 1H); 7.47(d, 1H),
7.38(t, 1H); 7.36(d,§ 1H); 27 7.1 d, 1H 13.05 (4-(pyridin-2-yl)phenyl)nethyl
863 8.71(d, 1H); 8.03(d, 2H); 7. 9(m 2H); 7.61(d, 2H); 27 7.4(m 1H 13.06

| soxazpl - 5- fn 777 8.3(s, T H HZ7 13.07 IH T, 2, 3-Trilazen.14
met h 77%"3%5“&% 27 13, 08(z‘“§)h ﬁ’a’i Him i dazol - 46m178(d, ef
7. 41( $89-287 (w2l 739804, 1B), 073 (dd, 1H

1, 6-na th qH‘Fﬁ'g(sz"‘"@étPgéxyl &?39 08667.60(m2HPH) . 8. 68(m 1 H)) 8. 1qm 1H) ;
33 0. 3@21Hquum®<aures wimetyd | ne- 3-838r boaw/d, 34928.09-8.07 (n, BHKY.96 16,8BL t , 1 H)27

8. 07- 8| ) 33 1H; O[18.2(8.H H); 18348, 1 Hypu8. 0ty 1 H) E-984, dld); BIy | 1
8.9(3, sy mﬁ’@'@?&’%"@n 7 Ol 726K, 1 H): 33 7.6(m_1H #72
qui nol | pegadr gg,ﬁ A% hm %ﬁ 7. 60 ma%ﬁ - 8.%(d 388 1(dHH): 789.(018Hin7m,1,H)8?-§(Mn Jéjl 133
WO 200610675 %pqéégiﬁ ';lﬂmgqg' Ex[2H) 2. R0 Name MS 'H NMR Prep A7
8. 45m [1H; -PBYHHIN I - 7 812 X
8. 22?15 H«'&,L xalligne ?asxarmw(d&%n@%w&tﬂ 1H)8 n Hzi:‘rH

8. 16(d, 14@3? s é‘gﬁm o 1H33, o3 130 DY [72‘5@ ETM??‘& TR g 27
7. 07(diE (emeﬂﬁowpvw-sw)rﬁétﬁ‘ﬁ 878, ls‘T‘FD el TR 6.82, 10 39(s, M) 57
11.08 | (B-methoxypyridin-2-ylmethyi {3“1'; 7.7(t, 1H); 7.0(d, 1H); 6.8(d, 1H); 3.95(s, 3H). 27
11.09 | (2-methoxypvridin-3-ymethyl | 817 | 8.0(d, 1H); 7.7(d, 1H); 6.9(m, 1H); 3.92(s, 3H) 27
11.10 | (isoquinlin-1-ylmethyl L"aé 8.48(d, 1H); 8.12(d, 1H); 7.97(d, 1H); 7.7(m, 3H) | 27

m-1 | 8.23(d, 1H}; 8.3(d, 1H); 8.0(d, 1H),78(t 1H);

11,11 | (quinolin-4-ylymethyi 835 | 7.65(t, 1H): 7.6(d, 1H) 27
11,12 | (quinolin-8-yhmethyl 837 32(2’3;‘“1"3;)8 41, 1H) 8.0, TH: 7873, T 27
11.13 | (isoquinolin-5-ymethyi 837 ?,f?t(j'}li”; 8.59(d, 1H); 8.2(m, 2H); 7.9(d, TH), | o,

') 11.14 (1-(pyridin-2-yl)-1H-pyrazol-4- 853 8.63(s, 1H), 8.42(d, 1H); 7.94(m, 2H); 7.3(m, 1H}); o7
" | yhmethyi 6.6(d, 1H)
11.45 (1-(pyridin-3-yl)-1H-pyrazol-4- 853 9.0(s, 1H); 8.5(m, 2H); 8.3(d, 1H); 7.9(s, 1H); 27
"~ 1 ymsthyl 7.6(m, 1H)
H- lo[1,5-ajpyridine-2- | M
11.16 ca'r’g;ffy‘" of1.5-ajpyridine- 426 7.88(m,2H); 7.20(m, 1H); 7.64(m,1H); 8.51(s,1H) | 33
.47 | quinoline-3<carboxyl M2 7.64(m,TH); 7.81(m, TH); 8.00(d, 2H); 852 (5, 1H); | 5

427 18.96(s,1H)

11.18 | quinoline-6-carboxyl me Z,ff%“agg 1334(”‘ +1H); 8.04-8.10(m, ZH)' 8.44(d, | 45

Table 12
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carbo 421 13.16 H pyrazol o[ 1, 5-a]pyridine-2- 841 6.95(m 2H);7.21(m 1H);
7.66(d, 1H);8.61(dd,IH 33 carbox 13.17 isoquinoline-4-carboxyl 852

7.76-7.9 - 8.20(m1 H); 8.47(s, 1H;, 33 9.31 d,IHH N-2-R2 OO o N
Q HO N- Tas“gzéhgf%"?%’ 00 Ex. # 2-R2 Nane | MB ' H NMVR Pr epPCT/HB20454003829
(1Hpyrrolol2, 3-blpyridin-3- 857 8.22(s, 1H): 8.19(d, 1H): 7. 21(m 2H) 27 |
net h l\'@i_gzz_ 0 -N O HO Tabl|gud5! WQuis 5 Ex. # 2-R2 Nanme M5 1H -
Prep 15_01° (ﬁ}aﬁ%%oxalln&vl\nmhvl R?ngq 1 H: 8 86(s, 1 H 18R 1](d,
H), 712 (G metnpoxypyridin-2-yBmethily 1|$162) 7. 117 14, Ay BH 793 1H) ;
8.32(d, 1ddd) | @M@@;—gm_%ﬁ%ﬂ, 1H)3132 92(4.2‘6+)77mt1,)1163vn s;smwm 15.(0%
(qui nol-i_n=3kyl ) net HSHIR 27(s_ 1 H)- 8 O(d_1 H); 7.92(d, 1
H); 27 12849 @ﬁé}noanamag].waémyj,5 (34763_‘1’%(?*1@ 7r¢(8|1h')§3(dr’rb‘§h 8§§8® 07 11H
7.8(d, ). 125 i
W6 (7 9?3-04 .(@anzgv th 4737
| di n- 3 15081 durdb-soaigl, 1 H 7|39
4 |d| r nn | r'rnfh Q7Q Q.%‘\Ld,
H27 15111:& (éurplmmjdarb‘dxyll m dazol -
7. 36( t FHT+—FHs—H—2F——reH
6. 70( s|, 12107 QVa-nabﬁthgnﬁumu-ﬂ—darﬁox@L tri
2006/ 0675894 PEH-132605/-603820—N:
# 2- R 12%:0% morlriel-dNanOR’ylep 8 1
4. 28(t2H- T8 82(t—1—1) 9.4 (bs, ‘I'H) 8.13 (bs, 2H), 8.01 (m, 1H); 7.82
12.09 lsoquinolme-s-carboxyl 852 &, 1H): 7.74 (m, 1H) 33
- 8.86 (bs, 1/2H); 8.80 (bs, 1/2HY; 8.35 (d, 1H);
12,10 | quinoline-8-carboxy! 852 | 798 (. 1H): 782 (m, 1H); 7.63 (. 1H) 3 b
e 8.89 (dd, 1HY; 8.34 (d, 1H); 8.09 (d, 1H); 7.82
12.11 | quinoline-5-carboxyl 852 (m, 1HY; 7.69 (m, 1H) 34
A 8.91 (m, 1H); 8.43 (m, 1H); 8.14 (bs, 1H); 8.05
12.12 | quinoline-7-carboxyl 852 (d, 1H): 7.72 (d, 1H); 7.61(dd, 1H) 33
Tabie 13
1
Ex.# | 2R Name MS | HNMR Brer-)
13.01 S):gﬁyf;l""[zﬁ'b]pyﬁdi"'a' 827 | 8.2(dd, 2H); 7.6(s, 1H); 7.2(m, 1H) 27
3-(aminomethyl)-1H-
13.02 | pyrrolof3,2-c]pyridin-6(5H)- 842 | 7.9(s, 1H); 7.8(s, 1H); 7.7(s, 1H) 27
one
13.03 S;gmto[z,&clpyndmﬁ- 827 | 8.9(s, 1H); 8.2(s, 1H); 8.0(d, 2H) 27
13.04 | 2-(aminomethyiquinolin-8-o | 853 g'fféd;l‘_,';')? 747(d, 1H); 7.38(t, 1H); 7.36(d, 1H); ) o7
13.06 | (4-{pyridin-2-yhphenyhmethyl | 863 ?'1(1,1(1"'1;5’)‘ 8.03(d, 2H); 7.9(m, 2H); 7.61(d, 2H); | 57
13.06 | (isoxazol-5-yl)methyl 777 | 8.3(s, 1HY; 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 ] . )
13.08 | o gsg | 7-8(d 2H); 7.41(m, 2H); 7.39(t, 1H); 7.1(s, 1H) 27
13.09 | 1,6-naphthyridine-2-carboxyl | 853 g'ggg'(:%‘)’" 2H); 8.68(m, 1H); 8.73(m, 1H); 33
o ' 7.70(t, 1H); 7.82(t, 1H); 8.07-8.10(m, 2H); 8.52(s,
13.10 | quinoline-3-carbaxyi 852 1H): 9.01(s, 1H) 33
13.11 | quinoline-8-carboxyl 851 ggﬁ; 11}'3); 8.39(d, 1H); 8.0(d, 2H); 7.79(d, TH); 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




16.02 nicotino 814 CDCI3: 8.69 s,1 H; 8,23(d, 1 H 33 16.03
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<0.06 0.5 4 <0106 1.12 , ~Q6<0.06 <0.06 2 0.25 1.13 <0.06 0.12 1 64
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<0. 06 <0.06 0.25 4.2500 1.17 <0.06 <0.06 0.25 >64.00 0.12 1.18 <0.06 1 2
>64.00 0.25 1.0 JQ:;Z 42>64.00 0.5 1.20 <0.06 <0.06 0.12 1 0.25

1.21 <0.06 <0.06 2] 2 220<0.06 1 1 >64. 1.23 <0.06 <0.06 0.25

36 4) gde,

16 0.5 1.24 <0.8¢ 4 1 1.25 <0.06 .25 1 0.5 1.26 <0.06
<0.06 <0.06 1 0.4 . .06 0.5 2 0.5 1.28 <0.06 <0.06 4 8 0.5
1.29 <0.06 <0.06x1>g 05774 .06 <0.06 <0.06 4 1 1.31 <0.06 <0.06 2 64
1 1.32 <0.06 <O| 06 {0. 25 0.12%0. 1.33 <0.06 <0.06 <0.06 0.25 0.25 1.34
<0.06 <0.06 0.12 gL. 35 <0.06 <0.06 0.12 4 1. 1.36 <0.06 <0.06 0.12 8
0.5 1.37 <0.06 <0.0680.25 4 1 1.38 <0.06 <0.06 0.25 4 1 7n_ WO

2006/ Q67589 PCT/1B2005/ 003829 1.39 <0. 06 <0,.06 0.25 16 1 1. .40 <0 .06 <0.06

wirl)

0. 25 3&%,(.% b o .fe-Mhhe<0. 06 <0. 06 Qad)6| g0 0. 12 1.42 <0.06 <0.06 0. _grep.
>64. 0Q2 —
16.01 | tert-butyloxycarbonyl 808 | CDCls: 4.28(t, 2H); 3.82(t, 1H) 8
16.02 | nicotinoyl 814 | CDCl: 8.69(s, 1H); 8.23(d, 1H) 33
16.03 | 2,5-difluorobenzoyl 849 | CDCly: 8.28(s, 1H); 7.89(d, 2H) 33
16.04 | (pyridin-3-ylimethyl 800 | CDCly: B.34(s, 1H); 7.98(d, 1H) 27
16.05 | 3-cvanobenzoyl 838 | CDCL: 8.57(s, 1H); 8.68(d, 1H) 33 )

Biological Properties
5 As noted above, 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
macrofide 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 erythromycin, clarithromycin, and other
macrolides are known, atthough the present invention is not bound or limited by any theory.

10 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, Streplococcus pyogenes(S. pyo.),

15  and Haemophilus influenzae (H. inf.), including resistant strains. Compounds of the invention can therefor~ -
be used, e.g., for treating andfor 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 235

20 RNA 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 magcrolides 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

25  hydroxyl (mph) or by cleavage of the macrocyclic lactone (esterase). "AcrAB" or "AcrAB-like” indicates that
an infrinsic 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, inciuding representatives of macrolide

30 resistance mechanisms that have been characterized. Bacterial pathogens that comprise the screening

MO
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Streptococcus pneumoniae 1175 mefA
Haemophilus influenzae 1218 (susceptible)
15} Table 17

7 .

Ex # 8. pneumo. S. pneumo, S. pneumo. S. pyogenes i—lé‘;rarﬂuenzae
) 10186 (ng/ml) 1095 (ug/mL) 1175 (ug/mL) 1079 (pg/mL) (ug/mb)
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germore the lung/plasma distribution ratic can be greater than about 10, 15, or 20 according to the

present invention, The muscie/plasma distribution ratio can be about 1 or greater, about 2 or greater, or
about 2.4 or greater.

In some embodiments, compounds of the invention can be used against macrolide-resistant or
multi-drug resistant bacterial strains. For exampie, in some embodiments, compounds of the invention
exhibit favorable actlvity against resistant S. pyo. strains, including methylation-based resistance such as
ermB. Moreover, in some embodiments, this activity is better than that of some known kelolides. For
instance, clarithromycin-resistant (e.g., ermB mechanism) S. pyo in vitro MICs can be about 8 ug/mL or less,
4 pg/mt or less, 2 pg/ml, or 1 pg/ml or less (L.e., generally the lower the better). Clarithromycin-resistant
{e.g., efflux mechanism) S. pneumo. in vitro MICs can be about 0.5 ug/ml. or less. In some embodiments,
compounds of the present invention are useful or effective against H. inf, S. aureué. and macrolide—reéistant
S. pneumo. In at least these aspects, compounds of the present invention can be at least about 8, 16, 32-
fold, or mare, 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 profozoal infections, comprising administering to
subjects a useful or effective amount of a compound of the invention, inciuding a physiologically acceptable
salt or solvate thereof, and including compesitions. |

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 facters 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 treatment 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
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

comprising a compound of the invention adapted for use in human or veterinary medicine.
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the claims includes any pharmaceutically acceptable salts or solvaies, and any amorphous or crystal forms,
25 or tautomers, whether or not specifically recited in context. Similarly, a rechtation Is open to any material or
composition containing the recited compound (e.g., a composition containing a salt of a racemic mixture of
compounds, tauiomers, epimers, stereoisomers, impure mixtures, etc.).
The term “pharmacetitically acceptable salt(s)”, as used herein, uniess otherwise indicated, inciudes
salts of acidic or basic groups which can be present in the compounds. Compounds that are basic in nature
30  are capable of forming a wide variety of salts with various inorganic and organic acids. The acids that can
be used to prepare pharmaceutically acceptable acid addition saits of such basic compounds are those that
form non-toxic acid addition salts. The compounds can form, e.g., sulfates, phosphates, citrates, acetates,
tosylates, succinates, besylates, mesyiates, lactates, and hydrochlorides. Basic saits can be mono or
dibasic.
35 Compounds of the present invention have asymmetric centers and therefo_re can exist in different
enantiomeric and diastereomeric forms. The invention includes alt optical isomers and sterecisomers, and
mixtures thereof in all ratios, and to all pharmaceutical compasitions and methods of treatment that can
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hydrocarbon radical having cyclic ("cycloatkyl" at least three ring atoms), straight and/or branched moieties.
The term "Me", as used herein, unless otherwise indicated, refers to methyl. The term "Et", as used herein,'
unless otherwise indicated, refers to ethyl. The term "Pr*, as used herein, unless otherwise indicated, refers
to propyl including isopropyl. :

40 The term “alkenyl", as used hetein, unless otherwise indicated, means straight-chain, cyclic in the
case of four or more ring atoms, or branched-chain hydrocarbon radicals containing ‘at least one carbon-
carbon double bond. Examples of alkeny! radicals include ethenyi, E- and Z-propenyl, isopropenyl, E- and
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include satd. and unsatd. systems and can include groups having only 4 atoms in their ring system. The
heterocyclic groups include benzo-fused ring systems and ring systems substituted with one or mote oxa
40  moieties. Recitation of ring sulfur is understood to include the sulfide, sulfoxide or suifone where feasible.
The heterocyclic groups also include partially unsatd. or fully satd. 4-10 membered ring systems, e.g., single
rings of 4 to 8 atoms in size and bicyclic ring systems, including aromatic 6-membered aryl or heteroaryl
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i sopr oﬁ!ﬂ%ystedEt" %ﬂ&” SRS, AN Pﬁ?" in¢lelest are &bﬁwfrgbﬁfedemga%yawrzs {fisbereg:

Z- g_exyhetérocwmd) tvhﬁt:g| m&me Flaembobéred abls@uls, and imtﬁ.ﬁld @Sﬂ’p_?_lh $uch wal mmﬁw hﬁd}/\ﬂ se
i ndi ca ans,. .- 0- e-lerm ano

as use@g?{ié"nnf ﬂg{ﬁrﬁ F’gs' her &“%’85‘ n%h%cg?i(‘ﬂmerﬁesé'ﬁg){s &sé)b'e 1 Ims“’Inc a groug

- C( O - daricechiydm pyricle aan be QUR)-1ad (NraiachedT brepytralrdnyl (Grattavhed)c Other rmmm@smcmnar

ri S trons, wherein nis an Integer. The
e e g e e

as ‘use s’ ot hervm se indicated, neans a fully
aromatic ralxamples chavraavRicn gorewrsy inelvdsonPystolisivli nterahydrofurpgyl Sygqtrgmdromlenyl

oar bo ey Gp AP e cen ‘““F“’“’*“‘"S{“"““"‘er ""2“: i g P’?‘*Ti‘f’*“’” o
oy ot oAl neReiv Sea o, SoisrBaciR ofeatvhe PR ST Ear i (2 oy,

ar Omafj i, E,Btﬁytetaahydrapyhdngm prgndmylet@‘PWalmylbenMiw @H-pyamylardp-pyranyih er:l@aanyl No-aryl
| u : \Y

010 QSRR pudSHinytiftafly, iy, Aol ¥ GBRihR Ll RiailR ﬁM@‘*{xnap t
cycl ohiaaggiinyl, W@iﬁwn%zabw@dﬁéﬁwmyflémf%%émpw b?dj‘c' M cqumm

chen caldide fi@asi bl e nmonocyclic and fused bicyclic carbocyclics having from4

ot 2 above POSIRITa A yarobsel Shael heeC KPRy for CrpmiitemiRg: Fevarr °°
cargocmmlzml@aw |4F;@emjymdam 1I=w,\mdg-p4r1daree-ﬂ-nm|dang:ltalrbons and "9-10 nenbered

cajgpocycl i cqp é@ﬁg t1f04§&?ﬁ]e%£%?ér6&flﬁ%9ﬁ§\é%égﬁ srs‘ J}% @U@Elﬁrﬁéteﬂ% Eﬂr\;é’sﬁs@mlo

rrng car bons. erm

i ndi caviieh canegialda upsatd. gr APHAS iToe legRiL-AP meEE'?e@Grﬁ‘fS&ﬁ Ricyrjc beterpyslial algp eefers
het er ot @npHefyi | m@dr lon@heSBS&rem méiﬁb@é@ﬁét&ﬂo&ychdl@l'dmﬂe ERantples iciadyl beniBrireper ed

I di
b1 cycl eesifingebl AReBl "Bhebaat” Gmirplrcmeiiy, “aRietBeil  fiFlefisr
i ncl uddpsqldmﬂovlllmldﬂzoﬂﬁblwr#ﬂt 8 Renagl1iSjrixphy, 2H-ghrompiyl,iisbchromantyl, Spxe2 dibyd®- y| |
s 6 ki o RO bSO ! PR 123476
fur any'?exg'f‘wr%}%fpmwu so%@@?%//?36t9ﬁy%&ﬁ'9'ﬂ” PHYY ‘géi‘l' yl, 37?8’@’5(1"&?‘0‘1“9‘1‘ yby?/r 8{4§/I ,
qui nol dimydrapy@Biding o) ub,Brdhidrg-1 4- benzhmio)(hyl berroji rﬂ]dibxblyl yaH-chesvienglf Wwhamahyl, 3,4-
el 0ol f¥oonbAGA! V! paleiiRlfiehal PRLURAEMNLandRE oo ok {2 8R7RY

i soi nd oxad i'azo

benzof 'aﬁxawfpptendwh Mﬁtﬂwwdmw H@ﬁ%ﬁ’mwretsﬁpyrrebﬁﬁdﬂmmdywl T, 3 d methyl
quashazgbkd ¥ hiox6He ewa&dhwbq HRm, My 2-dikldPaidoquihdlih(P 2 lokél B—bbnzo%id!ylt Im dthyl!n@- '

o 1 Ao T B au B8Pt S Buany. o Pz
1, 3} 4- enaidiidezalyly benzatrigzoll, t thirlayli funddysidy, thipphebylpyriaudyd zthloptienylpyridyl, pyrrolylpiridyt,
1,2,5- 6@?&{!&%69' ybnazWﬁ:ﬁcﬁ'rY' 34§iﬁ§o9%b%rﬁ5&ﬁ'1’1¥' :mﬂﬂohﬁﬂyﬁdg{‘y'%unghﬁrazaééhhlnonn}l 2,4

oxadlazo ria

R e APl el eRBEIdY, PPERME ANEdng, <L iy oReacinvhe SREOEHY 23t ng
Sy endihyaifcibehizo[l ARfiofih-6lyE as t4,58) Btefrbhyidito-Uenzatt} fiophamd-26@ N  hige-lephwyriimyly | 0)5-

0t et e~ ¥ HoiBHBEOEY O CBANRE | o A hon AR NS 2 BegritiShe™

and can I'ng SYys

het er otgnoling 1g2*9ﬁ@§‘h¥¢f91lﬁmé‘n@léwz‘bpﬁeuﬁéhl2 3]ﬂ1'ﬁ§'la§9’!§'t%'t¢§h%!tkél- ring syst ens

substi t ut edrpd éiib c@ﬂ? Wsteﬁﬁrcﬁn Béees‘é@oeﬁléb&irdn to ﬂ'ﬁ?ﬁdxﬁ&? bﬂi?ng%fonfsl ul%ﬂlg%d fBMfat I'S
under st ood to sul ege le. The

o ooy et iy g dhe a6ss, Ahestits Bnoavs o f & Y, APgE BLhe ARg3E.
m.%beriﬁdg systegnssoan tiretide fusedyringss iFngdremple, they term '9-40 tnemBerad oarboayciicSrefees @radb,6

V0. S0t FublyBEb SRR ERoslsll s sibet WABTLarfod Sl B ol LELEIAA o -
i ncl udé@nﬁﬁt@edmnnémbéﬂ@mbﬁteﬁ@a@y@ww earhocwclmlns@r @aamm@&@ﬁb@wwpé lryﬂudevhl ch

i ncl Uq'%pﬁth @@Qé&ﬂyd?&iaﬁﬁtﬂﬂrlb{ée?wl ﬁMyl' A6d tHEl kel NOHIRS sttéalbr ﬁrﬂncé‘té@bthdﬂmﬂ%)é' aand
terocyclics can bée het er oat om att ached where such is

pi per i
possi R{’PBF’“Q?’@‘P@ wnsubstitiedy s derived from pyrrole can be pyrrol -1-yl
(Mgattac hEd']hdJﬂ‘eranaroO br Brapber(’ Geatidea ebre) unlédshuttieniisd tiioatyd, inolaies Fgdroldhloro,

bromo or iodo. A preferred halo group is fluoro.

_ao.



5 imdazo(4, 5-b)pyridin-3-0 and benzoi m dazol -1-yl. Exanpl es heterocyclic
groups include pyrrolidinyl, tetrahydrofuranyl, tetrahydrothienyi,

t et r ahydr syay sameé7s84 et r ahydr ot hi opyranyl, piperidino, no /fl};ioﬂq 03
t hi onor phol i no t hi oxanyl pi per azi nyI azetidinyl, oxe?g ?1 P anyl-,
honopi peri dif hiepany. ,
1.2 3 6-tet ra cﬁr 0%6 ciub llf rroﬁ IW@ﬁlﬁrou&ﬁhﬁ%ﬁpb@éﬁ{(?chédhb%zfﬁ%hmdl
2H pyr &pp and Wﬁ@lﬁw Iatqg |st9mtwlieveq the nmgctdwmpbgfgmp lof sijtrble protetingy | |
di t hi olcaqps for Gdrf&b(é%ﬁkﬁ%ﬁaﬂ Qbéllps Qé hagiﬁmh ¢rwl GrebheBHAIFO U EWs, PrBtsERE @rbisHsniy |

s o QGRS Pk T Wiy arrsigp 1951 B0 it pOIRRSY L Fiéasianckd: Fosgs, Fieser

Het 6r oGipnd | Fiesedys Hemdnmcmlmrgarﬁmmmémﬂ, eldhit iWigy andcBode (1904)).and L. Paquette, ed.

h | -V - | = |,
2 SR8 o el PSS, LR 458 sl RIBBLL g5 St
means @rdteptieg g:@umi’ e used h@ewmlm otearwise dndickled, inCldpssAG tQHA andwiriolys dazﬁrome
sai d.; pisAhd @%f&"iﬁnﬁe’éf{?&th&e sma .ﬁ%rah .r%uud.%gg%m% @?erieu%ﬁﬂ GFEeﬁé(C' ic

heterocycllc al'so r to one 5 or nber ed

het er ocycl i dhgiesnp tregk "Fffﬁt'ﬁgntw ﬁE‘,‘F ﬁ'@é“’lSeﬁiHth&F%ﬂ in meo@ﬁ@é‘t%l’%}ﬂ‘i@%?‘?mm”“ds
i ndol ylof thepregentawemtich, unfsk btﬁbrd:&midka&d%mlr&eﬁmg;lauedaﬁhmguhmmghmprﬂgﬂess of,

d d
oo ot 7 S8ty 3 et b e BE B0 bl S s g g g o v
5H ( 1, 3ympivras of suftBdisordgr praondiiiany |"Preter@ngl eneans traamgﬁejcbre an infectibn@ceurs.

t et rahydr op e;@g;? décﬂ')ﬂo
2-t hi oxo- 2, %i‘hb qgrﬁ]!t Bebb?mﬂ? ﬁ"rn%lllklgﬁ ﬁsrltloﬂ 8 ro!md " al? Iylf?]rrn Su'}able .
di hydr &foaiveradminstmation o 3 SRIQRHB/Qlr 6@5%!%%9%% %@H\'%ﬁl"
2H16hr bepisble cefisonanyl , 3, 4- di hydr opht hal azi nyI 2, 3 [ hydro 1H i ndol yI -
1, 3-di hydro al.ndol tri.oxo

hexahydr opt él'r%ll nﬁ harm %eméc\é (}t ?fcﬁéaﬁ'% C?ITI% E?f‘%ﬁ/%’ a m%tenaleihat can be administered to a
4- oxo- 4ubjet itdgythelbwm—la Fpmpaing [ir? a Phefmagetitingl compasition.] The diarriet shelild 2®t destroy the

6- oxo0- %hé EB1Yical a%tnﬁty%’f %@BB@MH an& Eﬁo@ldrﬂe%h-toxﬂ: v@xeﬁ‘ 'aBMﬂI’s%'re%%&Hs@Q Ebfﬂalént to
2- 0XO0- benzoxazoaépm dro- 5H 1, 3-thiazol o-[3, 2-a] pyri m di nyl

5,6, 7, é’e'E"é'E?'tQPfﬁ‘Wc 2%'??9?919"”'29 oxochromanyl, 1, 3- benzot hi azol y! ,

be@®i m dazol yl, benzotriazolyl, purinyl, furyl pyri dyl, thi ophenyl pyri m' dyl,
t hi oph VAR oLV Y. 4 '
P LM e O A o BT B By AR R
qui naz d\ci nyl, qu@ﬁ‘éi)ﬁ'al i nyI napht hyridi nyl, pyrazolyl[3,4]pyridi ne
1, 2-di oi soqwaﬁ@l %wwﬁl nnolinyl, 2,3 30 di hydr o- benzo[ 1, 4] di oxi n-6-yl,
4,5.6, P et rahydrgﬁ zo[ b] -thi ophenyl - 2-y| , 1, 8-napht hyrid$nyi, 1,5-
naé?hy inyl, 1, thyridinyl, 1,7-napthyridinyl,

4- di . 0- 2H- 1.4 &ql ne, 4, 8-di hydroxy- .
qU| noI idggt . 1- oxoh " ,wp-l soqui nol i nyl, 4-phenyl-[1, 2, 3]thiadiazolyl,
and t hexgyl ke. Theapbriyiifldatdi’d Systems can be descri bed according to the
nugber pafsTr i Ng at(Mylﬂﬁmd)gJ[fhhﬁﬂJoﬂdé‘r&t "x-y menbered,” neaning that the ri ng
Ssyst empBY: quest i argsdigzabicftss.fllupdecy-ére Y atons in the ri ng system 35 Ri-
syst en®0dan i ncl vidbloforethdne | ngs. For exanple, the term"9-10 nenbered
car bocyA:c" r ef eliisoptopylehian@ner 6, 6 fused bicyclic carbocyclic ring system
V\/m ch EMAMe sat dimethyesinogyridie aromatic. It also refers to a phenyl fused
t 038ne OMFSr 6 mefiatadomanide or unsatd. carbocyclic group. Exanples of such

d foxidg > denyl, indanyl, and
O = et vtewmn@%%ﬁ %uﬁ%@ﬂ“ﬁ?’a@%% bed 1ing Systemis

the Ii “Unl ess

unsubs@éﬁed 4@3‘ *Y%rm "hal 0" or "hal ogen", as used herein, unless

ot Rgr Wigg&y.! ndi cateﬁ.. ofl Ncl udes fluoro, chloro, brom or iodo. A preferred
hal'o gifyp is Tl WodBehionbaedO 2006/ 067589 PCT/1 B2005/ 003829 The term

" prot e¢{oETY 9r OUR-hykiRkfdehzdirizAle SUI t abl e chemi cal group that can be attached
to a fuwypeti onal hghPERomBtsiQIPMREmabgrapHyat er stage to reveal the intact
functi amal group.1-Hpi@RPl,2SBe odﬁ:tﬂ!—B(ilb-I)%n@il-@ilwtl ng groups for various
fudbti dmal groupssopropyl@dlesit i bed in T. W Geene and P. G M Wits,

Pr ot ectifBte G oupslidopropfethani ¢ Synt hesi s, 2d Ed., John Wl ey and Sons (1991
and | at<iMDSdi t | opefassilm hdxamstbyldisiladidd! Fi eser, Fieser 5 and Fieser's Reagents
for C}@}é}hﬁc Synt liepsid ehrordaidgraphy Imass spedtradiaby (1994); and L. Paquette, ed.

Enc %{ﬁa of Reetgdlriles for O gani ¢ Synthesis, John Wley and Sons (1995).
Th8lt e "hydroxwetf}@ﬂdt ecting group", as used her ei n, unless otherw se

i ndi catie, i ncl uguRimpEw '”h@BZYC%{WG“W‘PW ous hydroxy prot ectl ng groups famliar

S PPRCtrapetry; j gggggeg
to thod¥skilled I\g‘:-ala‘s'dtegnt elutlon?usmgﬁggggzm water. rmic acid mixtures) or pnb)q:eA lmeﬁggs
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The terns "treat," "treatnment," and "treating", as used herein in the
context of using the conpounds 10 of the present invention, unless

ot herw sewpndég@bad, neans reversing, alleviating, inhiljdi ogr ess
of, or partially or conpletely preventing the disor dermﬁ@g%%ﬂﬁsg% to

whi ch mﬁaot,erm% |L|jn%ﬁarb8-faté3”e or nore synptons of such disorder or
condi tih@rbo;'Pr evggghlﬂgwfa{geans treating before an infection occurs. The term

" phar mygeti cal  coiRRhidd £fleods@hffchiuthyidxi@s Ldijien 6C8RRYNd in any form
sui t ablyyptor  ef hembhyi®rmdfiAoReStration’to a subject, e.g., a mxture of the

conpoungirand at |eQgdr mMagets RroRaRE Yhdchddcbpy. All Saridissit@ibivéte B 4t u6y MHZhe term
"phar maceut i cal | yvaRa eptiidng)carrier” refers to a material that can be
adm ni Cered to aolydelseshaintregtibher with a conpound in a pharmaceuti cal
CoNposIiAPHALC: The rawrseipkase hiyhyedormahcedigsit tioymatbgraphyhar macol ogi cal activity of
t he comyound and RAhwabalt BE non-toxi ¢ when adm nistered in doses sufficient

t 010delSGCer a t heiliegpgelithranategrapity of t he conpound. 20 Abbrevi ations: Unl ess
ot her wiTE&: i ndi catrsthylamine f ol | owi ng abbrevi ati ons apply throughout this
documedFA: Ac: adilugpacatigacichr ea under curve Bn: benzyl 25 'Bz: benzoyl Bzh:
benzhydH§l  BOC: tet@hydrefiiiay| oxycar bonyl CBZ benzyl oxycar bonyl - CDI
carbonyl di i m dazol e 30 DAST: (diethylam no)sulfurtrifluoride } DBU.

1, 8-di azabi cycl o[ 5. 4. O undec-7-one DCM di chl oronet hane D EA:

di i sopropyl et hyl am ne DVAP: di et hyl am nopyri di ne 35 DVF: di net hyl f or mam de
DVSO.  di met hyl sul f oxi de EDC:. 1-(3-di nmet hyl am nopropyl ) - 3-et hyl carbodi i m de
hydrochl oride eq. equivalents EtOAc: EtOAc 40 EtOH ethanol HC :

hydr.ochl oric acid HOST: N hydroxybenzotriazole HPLC. high performance
quu?d chr omat ogr aphy | BX: 1-hydroxy-1, 2- benzi odoxol -3 (1 H)-one 1-oxide 45
| PA: isopropyl alcohol IPE ditsopropyl ether KHVDS: potassium
hexanet hyl di sil azi de LCMS: |iquid chromatography mass spectronetry MeCN
acetonitrile 50 MeOH: methanol M C. m ni mum i nhi bitoryconcentrati on Ms: Mss
Spectronetry. Al sanples herein were anal yzed either by LCMS-el ectrospray
(gradient elution using acetonitrile, water, formc acid m xtures) or probe
APCI nethods. -83 WD 2006/ 067589 PCT/ | B2005/ 003829



NaHCCB _sodi um bi carbonat e Na2SO4: sodi um sul fate NH4OH concentrat ed

ABE ydr.oxi de sol ut i @jitsefs 23 r3 NVP:  N-net hyl pyrrol |
B«ﬁ%ﬁl@t ?égresonance s%lg@tvféé«@y Al LAPFER™ her%rz'ﬁ 2 4@§5ﬁ3 g“
400 M—Iz (Varian instrunents) PCR polynerise chain reaction RP-HPLC
reverse phase hi gh pemMeNDBEHEETI(GRTIOLER) opet/BgoeEwoye2gRT: RT or about RT 10
SGC. silica gel chromatography TEA: -8fiethylamne TFA: trifluoroacetic
aci d THams:etrahydrofuran -84 1 r ranted' 29/06/2006' PATENT- LEGAL CCMSPAMD
02 26 25p éﬁ;iﬁ 503812 3 AMENDED SHEET (ARTICLE 34) -
PCT/IBZOOS?I)B%@E%‘L”%@1 1. A conpound of the formula: 1 T~~N\ /R2 0 ~~
83 R 4NORB W' ~x oRs 0" 01 \QRR4tI) wherein: 5 diradical
1 is absent, >CH2 or >(C( X dj .Q_éJ |s-C(O)(CHZ)n ,

-S(O2(CH2. )m, -S(0)2N(R) 5., -0 CHR20),,,, or-.
CCONR)-, wherein mis er fFomO to 3; diradical 3 1s >C(O),
>CH( OC( Q) R14) . >CH(OC(O) M 'O R ),

>CH( OC( O) CH( N( R74) R1) (CR &) O CH(N(R14) R 5) R14),

>CH( OC( O C(=NOR14) (CR R) J«~\ 10 #CH O C(mNOR14) Rt 4) ,

>CHOC(O (CR R7"), , a), >C) O ( R) ( R-,Ar R14), or. '"CN J CRa
wherein n is an Integer from to ;odir cigk |S >0 or >NR19 , with the
provi so that when diradicalo ot > diradical 4 Is >0; diradical A

is >C(0), -C(ONH. -NH(O}, MR)R . >C(=Ng(,0 R 5, or>C(=NOR1); 15
diradical 8 Is -(C(R)(R))x-, whereln x I's an |nteger fromO to 5; diradical
Zis Weele ) (R))y, whereiny is an integer fromO to 5; with the proviso

t hgt the suradehl Disrybsemts>aH; oM CICHAHS; R’ Is H OH F, or (C7-C/)alkyl, with

(05,8 o\ il Al eplon Ol R egeifehods =
subst AN Wepﬂn mis an integer from
diradical 3 Is >C(0), >CH{OC(O}R"™), >CH(OC(O)N(R')R'), >CH{OC(O)OR"Y),
>CH(OC(OJCHNIR™)R*)(CR'R")Ar), >CHOC(O)CHNR ™R ™®IR™), >CH(OC{OIC(=NOR“XCR'R®),Ar)
10  >CH(OC(O)C{(=NOR')R"), >CH{OC(ONCRR")pAr), >CH(OC(ONCR’RMIN{CR®R®)ANR™), or:

W76
A)

{: DR

wherzin n is an integer from 0 to 5; _
diradical 4 is >Q or >NR'®, with the proviso that when diradicat 3 is not >C(0), diradical 4 Is >0;
diradical § is >C(0), -C{O)NH-, -NHC{O}, >CH(N(R*)R?), >C{=NC(O)R"), or >C(=NOR™®);

15 diradical 8 Is -(C(R®)R))-, wherein x is an integer from 0 to 5;
) diradicai 7 is -(C{R®)(R®))y~, wherein y is an integer from 0 to 5; with the proviso that the sum of x+y
is from 1 to 5;
R'is H, OH, F, or {C+-Cg)alkyl, with the proviso that when diradical 1 is absent, R'Is H;
R%is Ap
20 R? Is {Cy-Ce)alkyl, (Ca-Ca)alkenyl, or {C-Cq)alkynyl, any of which can be substitutad by Ar;

R* is H or F, with the proviso that when diradical 3 is not >C(0), R*is H;
each R® and R? is independently (C,-Ce)aikyl;
~ each R® and R” is independently H, (C-C1z)alkyl, (CxrCiz)alkenyl, or 4-6 membered heterocyclic;
wherein any of which, except H, can be substituted by 1 to 3 of the Group § substituents; independently
25  wherein said {C-Cyz)akyl and (Cy-Cy,)alkenyl can have 1 to 2 carbons independently replaced by Group T
diradicals; and wherein independently up to one RYR’ pair, tegether with the carbon to which they are
attached, can form a 3 to 8 membered carbocydlic ring; with the proviso that no more than a total of two of
the R® and R’ groups are other than H;
R® is independently H, -(Cs-Ce)alkyl, -<C{ONC1-Celalkyl, or -S(O,){Cs-Celakkyl, any of which, except
30  H,can be substituted by 1 to 3 of the Group S substituents;
R Is H or -(C4-Ce)aikyl, which can be substituted by 1 to 3 of the Group S substituents;
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R4 is Hor F, with the proviso that when diradical 3 is not >C(O, R4 is H
each R5 and R20 is independently (C -C )alkyl; each Rand R7 is

i ndependently H, (C, -C, 2)al kyl, (C2-Cl12)al kenyl, or 4-6 nenbered

het er ocy ei n any of whi ch, except H, can be substituted | to 3
of the Gwcgiu%mgo‘%ap@;tltuents | ndependent |y 25 wherein SGI/EPHE 0@@) al kyl
and (C2-Cl2) &, k‘ﬁ y{ﬁhgzg ﬂave 1 to 2 carbons independently replaced by G oup
T diradi cal 8 I i ndependently up to one RJR pair, together with

the carbon sachitll i R'hisyndapendently (20 & 621-C daliy, (O£ Crp)alkényt, ¢C.8C maliigt; eny of

CE DOCKEh i1 cahhld s PR SR ND R bbbl o 0 Of 11
T O) Cheterosisiary B, o -S(@.02)3(Oh g whekgh e rsaans A AN, iogeiBptuin i fom éan be
substi Whice ﬂhepyre httdPed cBh ik 3@ 9M9m§er§almgt bN(B)’Liﬁ) m&uﬁéedmémcyéiﬁ, g-f0 ) al kyl ,

whi ch can be subpstitute

EPO Onmﬁuﬁerge}c@m%@g AIQmgm%er%hetergcycﬁc,_orrclr%membJ) ed carbocycilgtv&ﬁn Lo pfg al t he
PCT/ 1B20)QixtepD8 328 indelidhdérstly e eubsiit@ed Bp) & kat! F, OEWL‘I({R CshtkthaRIC; -G Ratkoxy-(Cy-

PR ot ok TSR 0 6530 SRl ) &y vy of

whi ch xce ave one -N(4- 10
menber ed caletﬂb-ﬁ band Aidis indepgpderitiy H, -CIONG:-Cealkyl),~S{0m4r (Dhmvl)((’&@)iW)leandeﬁer ein
t hep f opR@peing R11 and R12 , together with the atomto 5 whi ch they are
attached, can forma 3 to 8 menbered ring, or (b) 9-10 menbere

het er ocycl | €8hdl 130 Rreisdpeapdently HGE%IQ@%M "ﬁ‘eﬁﬁ'ﬁ%@% W%”B%Wlbéf 198 4-6
me (rjrber eidthe Gronp 6 gabstituentsiriepéndentiy whedein(1ath 2aatons(ddihe alkyicanbe l'ép[aeftfby Group T
epe 1 .
(c ?;3 i BBy WS ortn R paln, fpperiltie A iy S
( C1-)C33ttecked, fonma%@mmpeneﬂm (C, -C3)alkyl; each 1°1'3 and R7 is
| nfspendent b7 bt LRSI wmmcﬁa@)n&md&maeama&&w 8 alkyl)2Si-, or

C, -C8 10 )3 d dent | | kyl ;
\(Nher ein the al%'frl I%d'ﬂ %@aﬁ{%&‘*?%ﬁ@m@ ’I?q‘l Sl ﬁgﬁ 2%,(" B%'?‘?% Sen%/s;
I ndepecatizstol hetasboyclie), anyl oftwhich caralidve nse alkyl ba‘uborab;ﬂgded baer-be—N(@lﬁJ)-aw@hdoy Goup T
di r adi I / th
the. at Garperofix BRAEREER). o 2R of SO [ vich B Bl pe bV '
OR19, t°<§(f1f3)li €. Ods(%qef}!kva E-Colafopy(G Bl darCanlish- ha@rSUh%imdgeycl ic):

R12D i sClialk, Cak@- or het erocycl i C, (Ct Co6) al kyl, or

Cl- Co) al k 4- t h
one al Kyl céﬁ"B%I] awSaI S0 %5%9&"%& PR Gl VR SRS ko B Bl 599,
het er othp Eroup)S subﬂltuentssmsiepesteﬁylvwhemm 1 ta(z)gﬂbons el aIItyl i, bearslaned by-Groupi be
subst i GitdaReisig ﬂ-ldeﬁeﬂd&tlgﬁvher&n ebbhr Hﬂﬂ“ fa" {obethenvith $2>E4rbon to which they are gitached

(C -C3)al ko g/ 0XO0, Yal kyl', hal o-substituted (
C3) al kAN forgrag e 10 189G ( C1- CS) al kyl ; each Re and Rb is independently H

or2g Cl1- C6) abdciiIR® grshie lseridepéridentiyIHs ) CIp(mc@)alkgmyarbm (C;eh)dtiyoxy, of ONwitbthe t he

Group | I $.0f the alkyl can
be repla ced %}\Jhléfi%fgd"?h@%ﬁhg I ca Ssyoﬁﬁﬂﬁ{ g%ent@waﬁgrél n each Re/Rb

pai § toget hege \)ﬁ tend Bﬁéroéaﬁﬂ‘bﬁxﬁtmwoph%ﬁ QI'P'GP taﬂqtﬁﬂfﬁétb one 5n 9oER pANdom 80 10
nmenber g rn 3elgle 2RbétAGbdR bold WRAddiry (CLAHARN dmclabéuéh IhEb Rifg A is(theycie3) al kyl ,

hyd th f |
< from 2 tsaﬁ}emﬁp%ww& b ettt 39 s e e %Iﬁ%gc;‘r oup
i S30H, membered hdtaocyuli, 0rddmmmbqemmmmlmmh(d)w Resustivwied iyaks f or m a
bri dgi RGmSér@@IIe?erISc?HF&CHFa%%é?:%rda%&%afch@&hggi h‘kcft% (r&éééiﬁd?@ nr?g n%ser e&a.h psuch

t hat Rlngals clic; each Ar is lndepen ent

het er ot4Petityied by hip 3f the GrawpssubstityeRishocyclic, (c) 4-6 30 menbered
het erocycl i te Groug G)suéstﬁ.ldmrﬁrer:&leb Gﬁlobthsldfﬁiw. CF,, \Mtﬁ?aﬁOﬂ:HFg)Clﬂﬂa €N) CBI@D (be

oner oi gk S Citlon EREIRRARIC A 46, M CalflB SR i T Gomlions,

of 3% he(%%uﬁﬂwms@rb@ tmqmt@rﬂdshetqrmcl@rmqart&cﬁigbwdmwmsntume(01 B, -CHRARY, -

h%dr(():)é al) ox aI k I oxo % aI kano #M L )(Qéahlé%¥red-
(C2 ciipterreye |-O(4 -10 memb)e/red carbocychc) 0(4-13 membere heterocycllc) 0)2(11(1 membered

carbocycllc), -C(O)OR", -OC(O)R", -C(O)NR''R™, -OC(ONR''R™, -NR''R™, -SO,NR"'R", -S(O)R",
wherein p is 0 to 2, and (C4-Cqo)alkoxy optionally substituted by CN; and in cases where the Group S
40  substituent substitutes a non-aromatic carbon, Group S can aiso be =N-NR''R'?, =N-(4-10 membered
heterocyclic), =N-(4-10 membered carbocyclic), =N-NHC(O)R", =N-NHC(O)NR"'R'2, -N(R'")SO,R", or =N-



35 (C2-C10) al kynyl, 4-10 nenbered heterocyclic or carbocylic,
hydroxy-substituted (C -C6)alkyl, -C(OQR', (O (4-10 nmenbered

heterocycvbbcié“mﬁg%g))(4 10 nenbered car bocycl ic), C(O)Z(Wé@%‘gfs

het er ocycl i c 4-10 menbered carbocyclic), -0(4-10

"8 & ne RS R R ARE oo AR S8 8 s B ¢ KM,

to 2, dheak@y-@e0yrdikoxy optionally substi tut ed by CN, and in cases where
the G oup Stﬁ@GﬁiﬂnB%tdlrE @Jkta(SéU@StS-t-%E(%sh O”N?(CO@%JW) ﬁHD%T ) )= can

al so be = menber ed roc C|IC) er'ed
car bocﬁ!P)Q:) N(ﬂmaﬂwc@ @O =N NHC( O NR'R12, - N( R' )802R12 or —N VO
2006/ 067589 PCT/ 1 B2005/ 003829 R17; wherein any of the heterocyclic and

car bocyclic S can u tltuted by d, F, (C1-Clo)al kyl C1-
C10) al )Iéoxy %XEHQ “be% %"bf(ﬂpﬁe'l“ di I’)al.dl cal s aﬁe - 0-) - SY - (S( O -
-S(O 2-, - N(c(r@dieél:ﬁ)lsaausgmt):rﬁHz-l\ll—l- -¢(Oo-, -0C(O-, - OO, -N-, and

05, S gl RO L. AN SOy 0B

- S(0) 2( CHR) rdliradigi@retH{O is 0 to 2; diradical 3 Is >C(O); 10 diradical 4 Is
>0O1odi r adi cquaac&a[ggO) or >C( NCR?) diradical 6 is -(CH2 , wherein x is

fromO to 4 d|r , Whereiny is fromO to 4; with the
provi so thatdlr ﬂ' a(%fp)%?é('r@%‘%to 4: RLis H OH or nethyl; 15 each R'
and R12 is |dndeipaaahe{mmgx Hher(eﬁk-tiﬁ)rmbkw dlre(dﬁal-ﬁs)(a:nganyﬂerelmy rs(r%-ﬂ@ﬁ)iamaynyl

whi ch tuted by 1 to 2 of: , F, OH, (C1-C3)al koxy,
(C1- C3)tl$ oXy- %Fecﬂlﬂ'agﬁg%oé{o (C1- C3) al kyl, haI 0-substituted -

(C1-C3) al kyIH I%H Qidror medhill koxy- (C, - C3) al kyl ; RI3 is H RL9 is H or )
( CH5Co) ai ky|ea¥5ﬁ'HU|3mE & iDRddp Bﬁ@hfwt(eﬂcgyi? (t:zOcéalieaﬁylg&r(c@c nﬁnﬁhich except -

 ndepengent /. can e, £0 5L it ot by BT AETpelol cabes b e o)

9- 10 nivbeubslitudet (09-Cy)alkyl,or (& €s)atkoly-(Oreglalkyied het erocyclic, or (d) 4-6

nmenbered carpegyg I|c wherein (c) or (d) can be substitut ed by 4-6 menbered
het erocyclic_or 4- rrenbered carbocyclic; wherein the foregoing ring s¥stem
can be subst”l‘tlﬁt"b%l (Cb@s)qmwgw@nbemrupwm taoppygen atppandifdependerty carbe gy |

hy dOX ubsi M&Idﬁyémbeﬂﬁcaﬁbﬂrhéﬁaoc@ém koxy- (C1 25 CG3) al koxy,

| k | k | k |
(- 2- oyl koot 2 dbntenny e 83p plsmbared bR 6! 0ol Syt o) 40
-C( O G?’Qm@(e@”‘*(ewc)/ﬂw {d) 4@ e R RFRDRYClC, WhibiEln @) R () canferRubsRiLEad byN(ER1
) S02 ngnembg%%gracﬁghg or 4@&@%859@1 c%@éy@lhﬂ;vr%rélr?thg erébo%g n% sfsg'n' &;ﬁ)o@ lstiiRdited

opti onal | y subst i conmpound cl a| m_1 wher ei n:

t
0Pt ot B2 bt CE ety OCHBp G, MIoc BRI (5 ORRB N, CHOS(COr el or-
Wh%el CaJailkosy, CC#G&)E%XV mmdkﬁﬁdxoe'ich -So)akiro@CECHAIeny), %C}i(?eW(y@l ylRbsy- R75) -

S

DzPadr%N(ﬂl‘)ﬁs S yeinen lsgtcr%os@ge)a&pxmlemmn
dlradlcg%sh@,tédsb 2)z-, wherein x is fromO to 4; diradical 7 is -(CI12)2/
wherelnylsfromOto4 and

30 3. The compound of claim 1 or 2, wherein:
diradical 2 is >CH(R®), -C(0)O-, -C(OIN(R®-, -C(O)CHa)m=: ~S(0)2(CHo)r-, Wherein m is 0 to 2;
diradical 3 is >CH(OC(O)R"), >CH(OC(O)N{R')R'®)-, >SCHOC(O)OR'",
>CHOC(O)CH(N(R")R"™)(CR*RD),Ar), >CHOC(O)CH(N(R')R™)R™, >CHOC(O)C(=NOR'*)((CR*R™),Ar),
>CHOC(O)C(=NOR')R", >CHOC(O)(CR®*R®),AD), or:

»CH

35 <~ Top®
diradical 4 is >O;
diradical 5 Is >C(O) or >C(=NOR"?);
diradical g is -(CHa)-, wherein x is from 0 to 4; diradical 7 is -{CH,),-, wherein y is from 0 to 4; and
wherein the sum of x+y is from 2 to 4;
40 R'is H, OH, or methyl;

87~



wherein the sumof x+y Is from2 to 4, 40 R is H OH or nethyl; -87 WO
2006/ 067589 PCT/ 1B2005/ 003829 R3 is (Cl-C6)al kyl, (C2-C5)al kenyl, or
(C2-Co6) al\&%‘%&ﬁ p éOf whi ch can be substituted by Ar; each R' and R12 is

i ndependent Iy {ﬂ%? 1- C6) al kyl , (C2-CB)ai kenyl, or (C2- CELABHIN0038213 and
Al6 are both H each Al4 and R15 is independently H or (Cl-C6)al kyl of which
1 to 3 net hyf dh&rimitky, Caelgkeie pi Gebaalkgyhpninof which egndye subgtigyted IE’Y&'O), or NH;
i ndependent | sacRRE nRBE/i3hBegdendontly H,GGE LY Ay WC-0)dilbAY Pdr 03 CHalypiich they are
attached, cagafoqrﬁiba io 8 nenbered ring, and said 3 to 8 nenbered ring can
be substitut'ed®By" AFS 'L to 2 of the G oup S substituents; R19 is H or

( C1- C8) al kyl eashRCland BIf ibiedépetdentyuhb or(€:-By)atkyl mbwidchonty §erettalenersniteredn be replaced

i ndepe i - fl Q1 Lt
and 10 T o SICh QI R hpeRuent Sech il PR, e WAfng Yol RIS sie
CHF2, Hafigeledscan @@mxa@dy gimemberedying, ang£3id 3 to 8 penkaredging canhe wbpiviRGRKAror by 1

( C1- C3abkexyie Gfelip S3LBdtiiehis; 0x0, (Cl- Ce) al kanoyl, (C2-(:6)al kenyl, (C2-
(0, R R SHEb S lin b e 1 g eblsms prbplsgonty s oo

- SO2N( Rupstitiifsd by 3(1O)niriberastvartet o hpterosydlicitand2, and ( Cl- C6) al koxy optionally
suhgti tuted c C | I o~ ycal 2
ist@CH( RG&; tﬁ%(?‘ggl? gé‘ﬁbsétu‘egtggtr& W%B{DEF%%%&% C%EE%I@Q@?%@’;%Wth or
( C1- C5)GiRyCr-GatonyrtdtGalations {GtCalalanic Oslaliv, peiCe8yalkanevh(Co-Coakenyk (Gonpound
of any oA r@dﬂr&f@b&m%d (CRCo)dikyt WoRnRI oGiOIRigtejoR!, i );ieﬁgnﬁ"af” Cal 7
met hyl ene; g a [ er.ai f.hd O 10 3. .diradiga
e GO SRHEDIRD, e SRR S e wieariplefde s o 5.
R ik Hindé#iveCortkoxysoptionslly §uBbtit@ady @Yl . 30 6. The conmpound of any one of
clﬁ'gms 1, 2, 4, or 5 wherein: diradical 1 is absent; R2is (a) 9-10
menbered heterocyclic or carbocyclic, or (b) 4-6 nenbered heterocyclic or
car bocycl i c,*mﬁﬂéF@FPPUO%?f‘t'?é'ﬁmbsz@mitut ed by 4-6 nenbered heterocyclic or
car bocycl i c;diratéhl 2% -oMrye substituted by 1 to 2 of: SO2R’,
hydroxy-sub;}ia.ué_gd -C3)al kyl, (Cl-C3)aikyl, CN, CHO nitro, F, C, Br,
35 CF3, Ocr3'™ 27 2, hydroxy, (Cl-C3)alkoxy-(Cl-C3)al koxy, oxo,

( C1- C3) al karfSyd mettyt2- C6) al kenyl , (C2- ©C6)al kynyl, or (C1-C3)al koxy

opisponal | 'y w@%ﬂ.ut ed by CN; and R6 is Hor nethyl. 7. The conpound of any
one of claing 1, 2, wherein 40 diradicals 6 and 7 are both

or. 4 to 6, .

met hyl ene: dhds R (CeColaiv gptionallysupsiifutag by QrberdCyledd®Y.0r (b) 5-6 nenbered
het erocyclic or carbocyclic, wherein (b) is substituted by 5-6 nenbered
het er ocycl i G. ¢ j i be substituted by I to 2 of.
. sw WO 2006%?@%@%@%?@?&8@?@%@@@3{ Eﬁfﬁq,&ﬁydr oxy-substituted
( C1- C3) al kyldiraqical 1 Ezpeark o metylgnecHO, Br, C, F, CF3, OCF3, OCHF2, CHF2,
ni 50,  hydrdisdical § l51CHR), 2 Wwkersl x @b Bhdd; koxy, oxo, (Cl-C3)al kanoyl,
(C2- %) al ke nc?(rladicag ?Fs_(%@aﬁ-l \lﬁfxgrglk y iscﬁrom( 6: %_3?233 vlvhke?e)ﬂl the sum of x+y s 210 3;

) R’ is H; and

" R®is H or (Ci-Cq)alkyl.

30 6. The compound of any one of claims 1, 2, 4, or 5, wherein:

diradical 1 is absent;

R?is (a) 9-10 membered heterocyclic or carbocyclic, or (b) 4-6 membered heterocyclic or
carbocyclic, wherein (b) can be substituted by 4-6 membered heterocyclic or carbocyclic; and R? can be
substituted by 1 to 2 of: SO,R'", hydroxy-substituted (C-Ca)alkyl, {C,-Cs)alkyl, CN, CHO, nitro, F, CI, Br,

35  CF3, OCF,, OCHF,, CHF;,, hydroxy, (C;-Cg)alkoxy-(C4-Cs)alkoxy, oxo, (C-Cj)alkanoyl, (C-Cg)alkenyl, (C.-
Ce)alkynyi, or (C+-Ca)aikoxy optionally substituted by CN; and
R®is H or methyi.

7. The compound of any one of claims 1, 2, or 4 fo 6, wherein
40 diradicals 6 and 7 are both methylene; and
R?is (a) 9-10 membered heterocyclic, or {b) 5-6 membered heterocyclic or carbocyclic, wherein (b)
is substituted by 5-6 membered heterocyclic or carbocyclic, and wherein R can be substituted by 1 to 2 of:

089



optionally substituted by CN. 5 8. The conpound of any one of clains 1, 2,
or 4 to 7, wherein: R2 is 9-10 nenbered heteroaryl containing 1 to 3
het er oat

can be substituted by 1 to 2 of: SO2R"
hydr oxy- su st{ltuﬁgbd (Cl-C3)al kyl, (Cl-C3)al kyI mogg?ﬂ‘?mﬁ?’“‘@#%*’, nitro,

P o T A L i B S m%)é GPFS ook SHRetny oy

CN. 1ommroxwetcgmmw(rd, «:g)aua:xy, oaaQCpCa)amaawm(c;cs)alke@r (CA-Ca)alknyl, Wh g &oyatkof2 | S

qui nol | qui nazol i nyl, 4H quinoli zinyl, quinoxalinyi,
1, 5-na ’%@é’ﬂa”é’. sﬂM|eQ(B]1b§_ napht hyridinyl, 1,7-naphthyridi nyI

1, 8- naphthyrldlnyl ci nnol i nyl, phthala2|nyl pyrido[ 2, 3- b]pyra2|nyl

pyrgdo(3, 4- g Wé&)ﬁip&)ﬂd ofBWérQQ:‘i'ém&sq]é%wt@ﬁ%ereiﬂyr' do[ 2, 3-d] pyrl m di nyl,
pyri doJ 2, BCEZyI‘I azi nyl benzi m dazoly], 1 ndo i ndazo

1H benzot ri &z Bi%10 mwwmﬁm%ﬁrwm lﬂoamspvg?quaa[bssgbse uisgby dit9g| |
1H- pyr 6PREOLF, 3yd3’ﬂn@§émbs{itutbﬂ|(c1 Chbtou,(CECHId, ENPTRYY CHIF,MOR,, nitro, hydroxy, (C;-

Th i m gg?‘g‘%’% € @}; ol 8%?1347 ci{kﬁ“iy'gaé?@éf‘%‘becoﬁ ﬂg"ﬂ@f  85/Cr§oIglypry optionally

1H-[ 1, 2yiBiituted by ONo[ 4, 5-c] pyri dinyl, pyrazol o[ 1,5- a]pyridinyl,
i nﬁéjazo[ 1, 5-a] pyridi nyI i m dazo[ 1, 2- aj pyri di nyI pyrrol o[ 1, 2-a] pyridi nyl,

pyrrol o[ 1, 2-a yra2|nyl pyrrol o[ 1, 2-c] |md|nyl
pyrrolo[ 1, 2% ol F“VWM@F‘B‘PI % O é}ﬂ"ﬁ?’eﬁ"nyl

Ibm da[Zg[ 1, 5?313thliﬁ]ddsdﬁﬂlnohl@9q!slﬁézdmk%—qanﬁfz'ﬁw dqd'ﬂodanﬁyr,l 1,5 naphthyncr!:nyl 1,6- )
enzo | S U a | C an e
substi F%FHW‘L Iq;florl%htlzyrg‘}\yl(b?' Eﬂ}%f?@ I_r%ﬂ yl(ﬂ%ﬁfﬂ vl Q_ﬂd@é@ hydr oxy,
% o, Tg m&ﬁ@mwgmw RYride(3,2-bipgieainid epyyitial2, -GlpyrindGingl) fyridolé, Prc]pvrldezw c3) al koxy. }
di }’Sa.dl g%l Hlpl &U(ﬁ (Hdak@l ]1%"%?]”'%@{ ﬁji Byrhgﬁé‘? gjg?ﬁﬂlblpﬁgg%idigﬁ %%gndm ound
of cl ai”F'(P!"CPM%ﬁélpﬂl v, ”&PV’&!B‘?[%QP}PI"d"y' é'ﬂ%‘ﬁ'ﬁ%mﬂﬁ'mﬁﬁv’"ﬁ@w@” iBHdazoldiSrbiryridiayh 6 i s
f - ( CHZ%)JquM&t@[@-@pmdmﬁ. m[omeqlnézaloﬁl,s sibyriaiiC a1 2, 31ﬁazo(oﬂl;ﬂé}yyndmvmwmom[%él sR2
I‘ om | X +)

s el Bkt L5 el iRt arbinlaceyfrobft 2an iRy Smalof ki dking
| het er ogmolqth elpyrimidinyl Byryaial1 a—b]pwmlevl.rpy(rﬁpﬁ Sapymidnybigtidagefd Schlyyimigingl, nenber ed
hep®r ofyiddzbig,2 iz :ﬂdﬂ oB? 8éh- ( H)bsiﬁ briy Which c&@be’—s&gtnutg)z

hydr oxg subst i ]pﬁl%m? 6 C3)a Gel @%’
FRE Cerpiion o0 GO Gy avdégy Frsssvnen Crratenbie,

(Cl C3¢ahlkmyb9ﬂ{c1 CHatico®p) al kenyl, (Cr C6)al kynyl, or (Cl-C3)al koxy
optional Iy substituted by CN. 40 12. The corrpound of any one of clains 10 or
11, wherein: diradical 1 is absent; -R4 WO 2006/ 067589 PCT/[ B2005/ 003829

di radi cal s 80-af® compquad steidimiear ByWheiai: and R2 is (a) 9-10 menber ed
hezsarocycl i gwamm(@;s@ 6 nenbered het erocycl ic or car bocycl ic, wherein (b)
is substituted nenber ed heterocyclic or carbocyclic, and wherein R2
can be subsf’ﬁdﬁﬁyesd @ 'to 2 of:  SO2, hydroxy-substituted (Cl-C3)al kyl,
(C1-C3)al kyFl is@MthyioM® Br, C, F, CF3, OCF3, OCHF2, CHF2, nitro, 5 hydrox)/,
(C1- C3) al kowy g% C3) al koxy oxo, (Cl-C3)al kanoyl, (C2-C3)alkenyl,

(C2-C3) al kynyl or (Cl-C3)al koxy optionally substituted by CN. 13. The
conpound of any one of clains 10 to 12, wherein: R2 is 9-10 nenbered

hes@er oar yl ¢antteicompamnd of ceaid 10piteredat ons, whi ch can be substituted by 1 to 2

diradical 1 is absent or is methylene;

diradical § is {CHy),-, wherein x is from 0 0 3;

diradical 7 is -(CHy),~, wherein y is from 0 to 3; and whergin the sum of x+y is 210 3; and

R'is H; and

35 R? is (a) 9-10 membered heterocyclic, or carbacyclic, or {b) 4-6 membered heterocyclic or

carbocyclic, wherein (b) can be substituted by 4-6 membered heterocyclic or carbocyclic; and R? can be
substituted by 1 to 2 of: SO,, hydroxy-substituted (C,-Ca)alkyl, (C4-Ca)alkyl, CN, CHO, Br, Cl, F, CF3, OCF,,
OCHF;, CHF, nitro, hydroxy, (C,-Cj)alkoxy-(Cy-Cg)alkoxy, oxo, (C-Cslalkanoyl, (C-Ce)alkenyl, (Co-
Ce)alkynyl, or (C,-Cs)alkoxy optionally substituted by CN.

12. The compound of any one of claims 10 or 11, wherein:
diradical 1 is absent; ‘

_R0Q.



10 of: SO02R11, hydroxy-substituted (Cl-C3)al kyl, (Cl-C3)alkyl, CN, CHO O,
F, CF3, nitro, hydroxy, (Cl- C3)al koxy-(Cl-C3)al koxy, oxo, (Cil-C3)alkanoyl,

(C2- C6) alwkenyids/ostsgd- CB) al kynyl, or (Cl-C3)al koxy optlonq,lclmmoﬁ%é;gsﬁ ut ed by
CN. 14. The corrpound of any one of clainms 10 to 12 wherein: S

qunol i nyl , I qU|noxaI|nyI qU|nazoI|nyI

1 8 napht hy r &Ha\is?@kuidz&eb(&ﬁwﬂ[éﬁl IeHé! jang 1 1108

napht hyri di riylis @ {smm@mbmed h@ternwcllc 9 h&ﬁa’ﬁ"h?’ﬁd hefereevs|iciprcabecyelicywherein (b)

2, 1, 3- beapatithbasy 56 Hembdred hetbRtyciy br.cal®BEER], &1d WhefairPROcen B ddsatintled by 1 to 2 of;

e @%@@?@H@&@ﬁ&?ﬂé’ Sy o Dk e a1

g- phmenyﬂvﬂleﬁml-?élalkgﬁr@a@a)ﬁlkom &ftcadgménc?iz Fzﬁg)alkﬁnvl (<|3z ?Ls)egkyzyl or (%1_ Ca)alklox:lf
- pheny 0 oxadi azol y - phenyl -1, 2, 4- oxadi azol yl ,
3- pheny+ 9%%@%%?6“‘ (I;E'\ézol yl, 1 -phenyl-1 H pyrazolyl,

4-phenyl -4H-1, 2, 4tr|azolyl 1 -phenyl -1 Hi,2,4-triazolyl, 2--(1_H—1,2,4-

triazol-1- y'%PWhéE’? §r eamlmloyé )unyrsfndl nyl
2-(4H1,2,4-triazo 4 yr| H-i ndazol 3

di hydr obenzd3’5s %wjrnswsffeql fBﬁWé’ﬁ?‘P’"'“ﬂ‘écza @ﬁ&%@@ﬂ%ﬂﬂh&h ﬁa@bajﬂf%ﬁ@ﬁhw te?
2H1|0ndaa<mgh" WaxxpEubsiitied (G a)alkel, (COIRik CN,EHA XL, F, CB,, Aitrefhydr&dy; €3) al kyl ,

o il MW A Her o

wher ei msubstititeddyiG®ai 1 is absent or is nmethyl; diradical 2 is >C(O),
-C(ONR-, or -C(OO; diradical 5is >C(O) 30 diradical 6 is -(CH)x ,
wherein x is fromo to 3; diradical 7 is -(CH2)Y-, whereiny is fromO to 3;
and Mher ei n Tﬁhé'h%ERWRS’P"@(%P"Y%"GPfPB'”@10‘@?@*’?’%t hyl; R6 is ethyl; and Re is
]Ij as net hyl .R? isSduinbfinyl, &oﬁlﬁﬂ]@%%n&ﬁﬁpﬁﬁhd&@m&lﬁﬂaﬁblﬁ%h BWmﬂridh@],ﬂﬁl- ected

rom .

3- desclngahﬁl%'gwl 11‘”1 "Ja.ﬁht@f"gmgxbs BaRS‘“‘H‘é‘E"P?QMP“‘Ea‘aZ}JB" f%"W‘?‘S%%& t?otﬁwque'iq[?z(:’!iui no
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16. A compound according to claim 1, which is selected from:

3-descladinosyl-11,12-dideoxy-6-O-methyl-3-0x0-12,11-(oxycarbonyl-( 1-{{quinolin-5-yi)-methyl)-
azetidin-3-yl)-imino)-erythromycin A,
3-descladinosyl-11,12-dideoxy-6-O-methyi-3-oxo-12,11-(oxycarbonyl-{ 1-{((quinolin-4-yl)-methyl)-
40  azetidin-3-yl)-imino)-erythromycin A,
3-descladinosyl-11,12-dideoxy-6-O-methyl-3-oxo-12,11-(oxycarbonyl-(1-((1,8-naphthyridin-4-yi)-
methyf)-azetidin-3-yl)-imino)-erythromycin A,
3-descladinosyl-11,12-dideoxy-6-O-methyl-3-oxo0-12,11-{oxycarbonyl-( 1-{(1,5-naphthyridin-4-yl)-
methyl)}-azetidin-3-yl)-imino)-erythromycin A,
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conmpound &8®in )mon-erytammy@neo clains 1 to , has an in vitro MC
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18. 3desc¢'9§.‘ﬁp WW@A -12 11- car honyl - (1- (1
R-(1, 8- naght h @ A R N
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of a mdlmmzeﬂd Qlyl) ,ﬁi@bw&mm ertal 1 nfection
3-descladinosyl-11,12-dideoxy-2-flucro-6-0-methyl-3-ox0-12,11-(oxycarbonyl-(1-(3-cyano-4-
ethoxybenzene-1-sulfonyl)-azetidin-3-yi}-imino)-erythromycin A,
3-descladinosy!-11,12-dideoxy-6-O-méthyl-3-oxo-12,11-(oxycarbonyl-(1-(4-ethoxy-3-
maethoxybenzene-1-sulfonyl}-azetidin-3-y))-imino)-erythromycin A, ar
35 3-descladinosyl-11,12-dideoxy-6-O-methyl-3-ox0-12,11-(oxycarbonyl-(1-(8-methoxyquinoxaline-5-
suﬂmyl)-azetidin-s-y!)-lmlno)-erythromycin A.
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17. A compound according to any one of claims 1 to 16, which has an in vitro MIC for 5. pyogenes that is
resistant to clarthromycin of 8 pg/mL or less.
40
18. 3-descladinosyl-11,12-dideoxy-6-0-methyl-3-oxo-12,11-(oxycarbonyl-{1-(1R-(1,8-naphthyridin-
4-y)-ethyl)-azetidin-3-yl)-imino}-arythramyein A,

4. Use of a compound according to any one of claims 1 to 18 in the manufacture of a medicament
for treating bacierial infection,
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