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WD 2009/ 074605 PCT/ EP2008/ 067220 AM NOTHI AZCOLES AND
THEI R USES Background Since the discovery of

w@emwordehs n, pharmaceutical conpani es have pr OPUIL/EE2088/067220
nunber of ang t wi de
variety of b gzbﬁifﬁ*@i@ﬁﬁﬁgDrfﬁiﬁﬁgﬁﬁggt severa
years, there has been rapid energence of bacterial

resi stance to several of these antibiotics. 5 The
mul tidr ug resi st ance amﬁﬂgkgfh?eeé bacterial pat hogens

o AR R P o CHl P s B S B e

of ant{RCHFikIepRAts hASorhBR R willh @aBet( o Badidri ifctios] i @Bpestiseveral
vanconycin, an antibiotic generally regarded as the

years.gharthappeen|ragid cpssgsinge plobackssief trystanpi ysupk 9filese antibiotics.

The nR Qe Sk it W ERABE Fhonk oy 2RI e gugeion

leadm]or(io piveel ivclontcdlingnatiselatien.oBadeps thSmoEt/\d@uﬁhn@bcc,urrence has been

tj bioti ka-Resi stenz bei Erregern anbu
the acavl\moa@.ﬁ LGS TSNS A AT RID; %}h@ﬁ%e%m §8F ly Ee%aé‘?ﬁ% dhecagent of

last rés&“[ RHPASENSraRf- p%@hfe@ﬂ&naﬂcqu' red respiratory tract
I nfections); Chenother. J. 2002, 11, 12-26; F.
Tdhouetruc Depeelabp némrn@ﬁddm-@pSlaadpzcthogmcgr@rpsastuch as staphylococci,

esi stance, to ant cr obi al ,agent. an over Vi
preupiRsE M it otaR S e e 1B ARIRRREN SOVt gy bt
erworB8ilcr AASmwWERRIEkIRGRA CHBsibiStE RRIsRHOS ﬁyﬁathd\géﬁpbfa&hﬁdﬂeﬁnhcqumd
15 Enterococcus, Corynebacterium Borrelia, Bacillus,

repr AN lnsfectwléb Shamather dnadBa 1 1220 FATpn@@r,éawfopment and
spreacf ﬁf"@ac e¥1al Al Fa]n a%%mqg‘ﬁtnsdl %&%tsl NELE ewg Clhﬂcin?eecrt] 9Sis 05001
nore viru n- fedi stant

Sep. 13t apBvpsIcRCIOES] 13Y reasll tdVBaphylacoeogs, Sticplocadcus, Mif(&ib&@tenum
found worldwi de. As with vanconﬁm n resistant
Enteregogetis §ﬁ§/neh9§ﬁﬁfwm§@r@élﬁalﬁ%%ﬂw ehlagyidia, Yhrcoplgsmarpad thy like.
t [
sor R PRATo A Akl amehtth MRS RS, BEFBARRE virulen.
methicihlar- &mstangSiraph)}dmtc&cm‘ awrasd dMRLA am@sy dindrat isolatasifoad

| a row n robI em of bact resi st ance,

Worldt’viﬁ%r eAgr %’“ Pf al%ﬁo (D FrRlsHnt QJRantens. %ﬁ%&ﬁ@?\ YIS Eesistant to
most &f til@ RhWR ARUAOMS! biktNER SARLLINR Ga AN 8BAditve to vancomycin,

problematic Gam positive organi sms. This grow ng
Howqmd in vjlnwg)f tlesinstcasicerdpags péw&mmycmeksmmt@ﬂmcnltlecplem and

new s ruct ural clas

growiy plaess PE & onial siingr At Tt oo o887 R Bl moteeuy entites
effectemFRInYt B eﬁﬁ%ﬂ%’]‘é’fﬁ]r&m@ﬁtl}]— 5%&:@%&}@51 FosHRRGrMlisnike W

treatments an erapi es for bacterial infections.

THésegrowvinganyy dengriewsfanqsrhag mep@tllm%mﬁé@f igtergshint the search for
new s EEFTEAL6RLYGRLL A i ARk AL RRERL one or

I ons ur't her nor e,

there is a need forsumhb@dgth@lnvenﬁ@bul at i ng t he
activity of the elongation factor EF-Tu, us ng
c ONFFEURAAING A BGELEY nﬁ@rt@aﬁne%aqdnth@ﬁ@e&£q5é>@9teﬂ@ gloctions. There

s el D P B B8 B PR ATE e et PR i gl of one o

more symptoms of bacterial infections. Furthermore, there is a need for methods for
modulating the activity of the elongation factor EF-Tu, using the compounds provided herein.

In one aspect, the invention provides a compound of formula I:



RBRRBR3 / RBINSRIR RBS ~R2b NNRea NSR3
WO OSR3IiI NRS, RS RGN NNN Rea O R4a Rob S
WRLIR9/074603 n anot her aspect, the invention provPCEEPR0S/067220
nmet hod of treating a1bacterial i nfection wherein the
treat ment includes Bdnministering to a subject in need
t hereof a phargyaceutigallly 5 acceptable amount of a
compound of fg?a | a &iﬁﬁ, I, 1V, V, or VI, such
that the bacteri infection is treated. In another
aspect, the inventiadn provides a nethod of treating an
EF- Tu associ ate ate wherein the treaffrent includes
adm nistering to
phar maceutigal | y

formula I, I N LV, R
EF- Tu associ at gd stq e i
aspect, the i ti

i nhibiting &

subj ect in need thereof,
to the subject
of a conpound

\ncLudes e&dulyistering
armaceuti cal Ny ac pt abRe anount
rhula |, 11, 111, 1Y, V, or VI. In
one enbodi nent, cterial infectignNs trgated in a
subj ect in_nee theredt. 15 In anotMer asgéct, the

i nvention prow des a nethodef treating, |{inhibiting or
preventing thg_activj® agiseria in asubject in
need thereoﬁﬁ’mh 'nclq es adninisteringhrﬁFihe

subj ect a a accmpt abl e anourjt of a

conpound of NI I, Wy_or , Wherein
t he conpound/inter&cts w thlany t thedife
cycle of thélbacteria. In ofte | mept, the target

is EF-TuR® 2 "R®
R12

L

In another aspect, the invention provides a method of treating a bacterial infection
wherein the treatment includes administering to a subject in need thereof a pharmaceutically
acceptable amount of a compound of formula I, II, III, IV, V, or VI, such that the bacterial
infection is treated.

In another aspect, the invention provides a method of treating an EF-Tu associated-
state wherein the treatment includes administering to a subject in need thereof a
pharmaceutically acceptable amount of a compound of formula I, II, II1, IV, V, or VI, such
that the EF-Tu associated state is treated.

In still another aspect, the invention provides a method of treating, inhibiting or
preventing the activity of EF-Tu in a subject in need thereof, which includes administering to
the subject a pharmaceutically acceptable amount of a compound of formula I, I, III, IV, V,
or VL. In one embodiment, a bacterial infection is treated in a subject in need thereof.

In another aspect, the invention provides a method of treating, inhibiting or preventing
the activity of bacteria in a subject in need thereof, which includes administering to the
subject a pharmaceutically acceptable amount of a compound of formula I, II, III, IV, V, or
VI, wherein the compound interacts with any target in the life cycle of the bacteria. In one

embodiment, the target is EF-Tu.
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WO 2009/ 074605 PCT/ EP2008/ 067220 | n anot her aspect,
the invention provides a nethod of treating a
W(bammmmas infection in a subject, wherein theP(_?T/EP2008/067220

t Ene another asf)eﬁ éllrile?rlglgeén forrrl1 cpgﬁl)YS ;ees;alc rglgthtoglg?treé'{héu ac%e?iag%‘fa’edction ina

subj ecﬁ owpadindh@fredthenf i@t ld¢stadminikiering Ed a subyect ¥h n&wd th/éreofaﬂd
pharmaceutically acceptable carrier, such that th

pharmgggstsel wpcqenbloranant of ¢ pempesad of therfogpylp L, b Ry V. or VI, and
a pha call&g &%Fenéaﬁ‘r‘?&“ﬁg RYARR @ac%%hﬁ?ecﬁgn & ?&%&f&

cterl a rent e treatnent 1 nc
t ee
tﬂma%{eou qg;fe]tcf) t 1?!? {%8 éd)ﬂ%%u nr(tflletthpg a?%éatﬁl ua bc?ctepal infection
Whereﬁrh&leftmaﬁih}dtﬁ 1Iiclud|e!; adrhiniistering, to , subjectvh ,needltmm@’ﬁa Iphﬁmtaﬁeutlcally
ar maceut i ﬂ@lfé ef fective anmunt

of
effectafa&mquah%t{q 2 GOfRRoNPE 9 He L IEJ8h Y natort e Hbmtémt&n with a
phamia?&ﬁ&%ﬂf foéc%v% %ﬁﬁhﬁtdof ah%d@ﬁﬁn@l@&g%%@tageﬂthﬁwﬁ QRHR Mctenal
ormula I, r VI ~10" and
infectminhe treggbdr hl&uelﬁm‘tmdim@g ght cempowdnifticsfoeneld 1al, Hh rIV ¥for VI
eut i cal ition. ano

and th s PHEC O Al G e SEred o Gt freisamg phamageutical

compbsttionY, InQi'hoMer &fBodifbet, tch@mpbhied SP@E T EAIENL 1R &/, V, or VI and
adm ni stered as separate pharnmaceuti cal corrp05| tions,

the othgrdherppeutie @m@rma nginggthi¢chissepareld gbﬂli‘rmcetlt@al aempasétions, and the
ing adm nistral

comp%%$§ agtaglﬁs?erb(i gn?r toa%totw% %a?ne %IBS & or f%(i) VYIH% gﬂqllméﬁratlon of the

other pg@vi des a packaged bacterial inf ection tr eat ment ,

conprised of formula I, II, LI, IV, V, or
pdit e agpach thavayeniioni spedesor paskperng bagteank @chr%treatment

comp (R r%ul& N4 ciﬁ“Rpl’\ﬂ%r 4R edawmﬁl"s étﬁ)lns If&flﬁﬁlg aAbffective
A anot her dspect, 't nvent | provi of
amouttrcfahd cgnAung to e lijaertial lﬁfef(lﬁﬁld t her eof V\/ner ein the

treatnment includes adm nistering he sub ect a
pARFIASRE FERSChIthS MY PNtIRE U YIdEN %ﬂlﬁ%an‘?% trggting a@Bﬁ‘wﬁanl?tFCbFl need
therle%ﬁf’HEl"ﬂ th?]tr&a{tmeﬁtl ﬂwluhéé ad}ﬁln@ferl}{ to !h@ s@%ct@ﬂﬂfaﬁﬁéceutlcally
e I nvention provid ceuti cal
acceptabkqmsnmt oha wrhpdundiod ddroads |, eiI dHr@bt)hd)réﬂ formula I,
I, 11, 1V, V, or VI, and at | east one
p hayctaoethtt mbcttythe accepd@plogidcan rphenrnawutwal coanpasition which

includelh Shepa & Tairhi fuh o oy yiands 121 ops Shsmaequtgelly

accepﬁgmm%rdﬂﬁ&t |nter medi ates ther eto as well as
phar maceuti cal conpositions containing the conpounds

for use in treBemued Defcription of the Inveritéat i on. Thi s
vent i rected,to t u nds of

i velﬁltvelg‘hon ¢ dg%%dogﬂ AN niisn&gééﬁlog%p SETROEHS %‘?1 t he

intern@ld@Rgahéefd, hactohs W deculibgl coﬁ@@ﬂﬁbﬁkﬂ@on@eﬁﬁnF the compounds for
parti cul arI useful in interfering with the I'ife cycle

use ingfcaneiy of b%pt%ﬁ?di ifectione él"thpqqlgvgmo@rls glp@d@pﬁt@d{@ the cornpounds of

the 1n9§1(f1t08 %@1) b(ﬁl]t?oql 'tﬁ)e? A as RV 120Q Yk lel&n%ﬁ &Ii ka%fb% EE-Tu. The
assoc &d R e present inv I's al so

compd@liride @feephrﬁ@lla[ﬂgt et uofntelﬁdil‘imgn)ath the lﬂfé'le}roilﬁt)yf lfaoferla and in treating
inhibitin EFTu_actlwt%ln cells, or %(Lreatl

or pre@?ntmgewl@ﬁ? crighinechige PEPhYHO @%F%&Pﬁ@ﬁomws&m thereydfhn grhe

preseritBvenfiOH MWﬁr&{edttQ ?néﬂ?]b\ﬁ@ %‘f%&ﬂbﬁﬁtl&{‘fﬁ%ﬁgg ?dﬁtlhﬁ'lﬁ ting EF-Tu
conposi tions, ereo I'n one

activifynu eplls, onfqu rtmamrmgecsr wovauingd dackridlnefetoomml patibnts usiBg WO

compozlgl%g/OQZhe 1nvent18:1-|1-/01lrE 5 aprr%%/cg ?we%l compositions, or kits thereof.

In one aspect, the invention provides compounds of the formula I:
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RL RS N-Rla SNR3 RBR3 RBRIINRI SRSRs R3
R2b NNRea NSR3IR~-NO OSR3iIi NR5, R R5 N

wohldioM746bea O ~ O Rda Rob S R12 | and PCT/EP2008/067220
pharmaceutical ly accept1abl e salts, enantioners,
st ereoi soners, rotaners, tautoners, diastereoners,

atropi soners or gacematgs_thereof, including the
pyridine N-oxide \5 th reolX, wherein R is -Z-CORH
and - A-Z-CO2H, R a/fs-\hydrogen, -Z-COQ2H, and
-A-Z-CO2H, whereig if Ria is hydrogen, then the Z
residue of RL is § ituted by at |east tWw CO2H
groups; or 10 Rl and| Ria, taken in conbinatjon, forma
saturated, pargiallylunsatyrated or aRowgti R

het er ocycl e havi TRy 7 Wi ng atonms and g 0-3
addi tional ring heterogtons.sele Q and S,
wherein the hete ' ' | eagt two
resi dues indeBéndenfly s Z-£C2H,

ent’ 52,
occurrence fromth Qup consi stimng of ~§ |%:(O)-,

-Q(0)0-, -C(ONRda)-,-S(0z-, -S(O-, -[C(H) =N,
-S(0O) 2N(R8a) -, and OQI&RSa)-; R5/N o
O =3
_N S R® _RS
RS \ | / N
o) N N
Ra
O
R43/N\R4b S /
R12
|

and pharmaceutically acceptable salts, enantiomers, stereoisomers, rotamers,
tautomers, diastereomers, atropisomers or racemates thereof, including the pyridine N-oxide
thereof;

wherein

R' is -Z-CO,H and -A-Z-COH;

R' is hydrogen, -Z-CO,H, and -A-Z-CO,H, wherein if R' is hydrogen, then the Z
residue of R' is substituted by at least two CO,H groups; or

R' and R", taken in combination, form a saturated, partially unsaturated or aromatic
heterocycle having 4 to 7 ring atoms and having 0-3 additional ring heteroatoms selected
from N, O and S, wherein the heterocycle is substituted by at least two residues
independently selected from CO,H, -Z-CO,H, and —A-Z-CO,H;

A is indepenendently selected at each occurrence from the group consisting of a -
C(0)-, -C(0)O-, -C(OIN(R™)-, -S(0)2-, -S(0)-, -C(H)=N-, -S(0),N(R*)-, and -S(O)N(R**)-;

Z is C;-Cjpalkylene, Cs-Cscycloalkylene, Cs-Cgheterocycloalkylene, phenylene, or 5-
6 membered heteroarylene, each of which is optionally substituted with one or more groups
independently selected from C;-Cjalkyl, C;-Cjalkoxy, hydroxy, amino, mono- and di-C;-
Cealkylamino, C(O)OH, or halogen;
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Z is C -G oal kyl ene, C3-C8cycl oal kyl ene,
C3- GBhet er ocycl oal kyl ene, phenyl ene, or 5- 6 menbered
W(hettoem)mng/l ene, each of which is optl onal | y subSI/EP200€a57220

\Nlth ﬁCtF fr&m t%ﬁ%h%%gcynmﬂm&r N y, ggt{t%tgé 8%1%%%18&1%%8 nh(yl OH,
OR*™ dDC(@)R“m@](K)yN@Iﬁ’)B@md M H, or hal ogen; -4 WO

2009/ 074605 PCT/ EP2008/ 067220 Rga is selected fro

t Re W§eelapce 8rE e igrypgonsisting (fabpenit fdgndplkyl, or R™ and R” may
togeth%%( (I)t0§lt_ .alkyl, OH  OR4a, OC(O Rda, OC(O N(Rga)?2

b is selected fromthe group consisting

o A8 AL 0B 3RO R 805 N Ko

OR™ sal-};tah@w(ﬁagmthe group consisting of H, hal ogen,
CR4b, -A-J, and N(Rga)2; R4a is selected fromthe

gROUIR seloctsd &bim@e @foulp,consistirg JOH,anRatdyl;i s sel ect ed
frogmthe group consisting of alkyl

an
RE imeleePd frﬁm g SEQD| RPRIRtE ‘bffa”?é’l 300 (Cffzdéldz Oz)nd%)ewherem n
456
is an ﬁte%%gofl ogoé’gg% 31(?)0?2%202@%@92 pz%’ébo 40, 096’%0 000,
50,000,ntr &GOS ohisvi mgaraofzaplumliof oflinEQers h]lyﬁg@ vameaﬁo 500, 1,000 2,000,

N NN R

Rl il I IR "

op s kyI P( O ( gl(‘2 ﬁipi(%h% oftbh ?);ith HREGRIE R,
N(RSamamwuc&Hn C(:r@g@(ﬂ?f%m 1t Qi-alkylgPHRX @ PEDXO- e )si snd

substl"a% g ectglg fronf the group consisting of H,
WP%GH COYE%}EP@B Teﬁ%ﬂyfe C(al kyl )2-J, -R4b, wherein

s RS 5 S 2L S -

C(alk}1§,- AL RITB{hEreRY R QAN AKO 0RLIIZE vaMGh B nCROWRERNRINEbOded to form a
nore heteroatons, wherein the ring may be further

3,4, % ét%ﬂrm@mbfde@ﬁeg drdt rrorematiyersnop-aramgiibeand may eeitain opg or more
heterqa?og}ﬁ g rel %u 61ng 61r11a§1 l% dflugiler Osfu?)ﬁituta E nf: ogﬁlér%%%ﬁﬁ su‘tzséltutents
that al\élﬁlagui}@d &mﬁ%nf’@f[d EP2008/ 067220 Cer tai n conpounds of

formula | prOV|ded herein include conpounds of fornula

| R? angblectearath éhd rbup Eans{}htlnﬁl;f H, fikyland@8}d0B1.N ?

| Z-CO2H R3 NSA R3



N"""OH3 3 RB NSN=331 HHORB SRRR3 R2b ON
i RRa HNS HNHN NNR,NO ONNRSBOOSRI s NH
wWORRIBH1608 RS | N, N O R4AaN ' R4db R2a 0 N O SPCREP2008/067220

I 5 and phar eut.] cal | cept ab salts
e SR SHReBRE IR B rou e FGRERL BEl e FBirbG g of ormut 11 and
formud BBt er eoners, atropi soners or racemates thereof,

i ncluding the pyridine N-oxide thereof. Certain

conmp®inds of formula 11l include those conpounds

repre ed by formula V. -6 WO 2009/ 074605

PCT/ 008/ 067220 HOZ ~~--OOH N Z g~ O F--~ S NN

| NS NSSN~OH oj~~HN O HNYXGAE HN ' 0

S N
Z >N
|
N J 9
P
N
NZ s N
o=8_/
HN S

1
and pharmaceutically acceptable salts, enantiomers, stereoisomers, rotamers,
tautomers, diastereomers, atropisomers or racemates thereof, including the pyridine N-oxide

thereof.

Certain compounds of formula I1I include those compounds represented by formula
IV:



O HNNHNO =S IV. -7 W 2009/074605
PCT/ EP2008/ 067220 Certai n conpounds of fornula I
WO pbdws03 hose conmpounds represented by for mul BCVEP2008/067220

HO2C~-' Z SZRNA-C2H SNR3 RBR3 3 R3 R3
|l SRS R3 R2b N R2a NS NR3IR5-INO OR3 Iloe
NR5S RS R5 I/NOONAGN R2a O ~N O R4da N Rob S R12
V and pharrﬁgceutz y acceptable salts, enantiomners,

st er eoi sonmer N~ fOt aners, tautoners, diastereoners,

atropi 3075_L§ or raceRates thereof, including the
pyri di neSN- xi de 5 thereof, wherein
by

TN o< v,



D represents a five or six nmenbered heterocyclic ring
which is saturated or aromatic, which ring conprises
W(D)2009ﬂ746d5ji ti onal ring heteroatons sel ected frpem/EP2008/067220

I’C §a1n nca pr e?]‘cﬁlir% 3 Elnc;udic nsglcgg}lpé/urlldg%eﬁ%een ela%yeforrnula V:
2009/ 074605 PCT/ %8%3/ 067220 0O0O2HA~Z D RINA Z
CO2H S NR3 R3 R3R3 R3BSRSR3 Rb NRea N
SNR3R O OR3IoeNSR5R5 R5 NONNN Rea O
~N 1-1 R~ R4b S R12 and pharmaceutically
acceptabl e salts, rs, stereoisoners,
rotamers, tautomers reomers, atropisomers or
racemat es t heggeof, t/b@qqyrl di ne N-oxide
t hereof, where\n 5 fesefs a £iO¢E or six nmenbered
heterocyclic ri ich is saturated or aromati c,
which ring co 0 - 2 additional ri ng het er oat ons
sel ected from or S. Certain prefer Réd conpounds
of Formula I, in
whi ch R2b, her

v
and pharmaceutically acceptable salts, enantiomers, stereoisomers, rotamers,
tautomers, diastereomers, atropisomers or racemates thereof, including the pyridine N-oxide

thereof, wherein

D represents a five or six membered heterocyclic ring which is saturated or aromatic,
which ring comprises 0 — 2 additional ring heteroatoms selected from N, O or S.

Certain compounds of formula IV include those compounds represented by formula

V-a:
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i ncl ude those conpounds in which R2b, R4b and R5 are
H Rd4a is CH3, and R12 is CH2-O CH3. 10 Certain
waeewpowsds of forrmula V include those conpoundBCT/EP2008/067220

represented by for Vl: -9 WD 2009/ 074605
PCT/ EP2008/ 067220 - ZDA Z-CO2H S~NNg / N
~SH NSOSNO AN O HNp SHN JO HNNNO=S
VI. Certain conpoundg of forrmula I include those
conmpounds represented |[by formula VI- a: H2C~- A, Z D
KZ-CO2H S X N N | NSSN'OH HN O OHN p
\\~S HN JO
z
A/ \CozH

R3
R2 R3
R3
R2b
R23
R5 -~ N O
N R
N
J / O
S
R'I 2

V-a

and pharmaceutically acceptable salts, enantiomers, stereoisomers, rotamers,
tautomers, diastereomers, atropisomers or racemates thereof, including the pyridine N-oxide
thereof, wherein

D represents a five or six membered heterocyclic ring which is saturated or aromatic,
which ring comprises 0 — 2 additional ring heteroatoms selected from N, O or S.

Certain preferred compounds of Formula I, III, or V include those compounds in
which R®, R* and R’ are H, and R* is CH;. Other preferred compounds of Formula
include those compounds in which RZb, R* and R’ are H, R* is CHs, and R'? is CH,-O-CHs,.

Certain compounds of formula V include those compounds represented by formula

VI:



HH NNN O=SVl-a -10 W 2009/ 074605
PCT/ EP2008/ 067220 and pharnmaceutical ly acceptabl e

waadobm746ehant i oners, stereoi soners, rotanmers, PCT/EP2008/067220

t aut oner s, Cgllcgstereomers atropi somers or racenates
thereof, inAUding the pyridine N-oxide thereof,
wherein D rep ents a five or six nenbered

het er ocyclic V\,hi ch is saturated or aromatic, 5
whi ch ring cowp ‘@o,H2 additional ring heteroatons

sel ect ed /&m N, O or S. Certain preferred compounds
of Formuga Igl, IV, V, V-a, VI, VI-a include those
compounds™h which A is select ed fromthe group

consisting| of -C(O O, (O , -C(O-, -S(0)2-, and
10 -S(O W and Z is indé dent |y sel ected at each
occurren¢e f omthe groug cQng¥sting of Cl- N N

d oal kyl 'S NNN and\ 15
Still othe Ja | provided herein

i ncl ude t i AH R2a is OH or OAc.
Yet oth | provided herein

i ncl ude the core pyridine
ng N-oxi de fornula:

PCT/ EPZ2&Q8/ 067220 In yet angther aspect, the

i nve@ti o\ pr conpount® of the fornmula VII: Rl
R3 N Rla \N f

Certain compounds of formula I include those compounds represented by formula VI-

HO.C™ ~z
, \A/Z\COZH
S N
N
~ N S
| \>/(/ y
< N ~""OH
N S 21
_ HN
0
o
HN
o \\< HN
S \ ]
HN>\\ N H N\ ©
\ /
o \-‘/<S

/\ O VI-a

-10-



RRRBR3 RB\'/ SS/ R NN NSRZIR5-1NO OR3
NSRERS RN ONN Rea O ~-NOR4a Rdb S R12 VI
waeapharsraceutical |y accept abl e salts, enantiBIEEB2008/067220
Z%?% gl% Soncﬁlélc%l}y accggt?r%lF éalt Iéarng Flcrs’ ﬁtgfc%Tc’t ercl%t Eoetamers
tautorfits, dish@cdin@X] A pisonichesraadcmabsaheicst, 1IBlud11$g thé pGEline N-oxide
and - A-Z- COZH Rla i s hydrogen, -Z- COZH and
therleAWIZQf@@H wherein if Ria is hydrogen, then the Z
r
g ;b;fggfé?etﬁg E% &15 513 h%ﬁ%e%g ﬁé?ilggyc?l% ric gﬁ?l%%%gﬁ%% or arornatlc
5  whichsdtguombpeihes @art ddditionalmsahaicrabechsorlceated fiwii W, O or S.
heterocycl e having 4 to 7 ring atons and having 0-3
additional ring heteroatons selected fromN, 0 and S,
WERF&inhrifRRe B RPAMYUS b?Fdn%uﬁéz’ﬁ? trvt Wt §dg by &4 -a 1§él§&e e
residues independently selected from CC2H,
compaumds iAwHiocBO2H; A i s i ndepenendently sel ect ed at each

S BFRENEE b iy LoD IR ID Rt 5101 e
10 —S(O)zﬁHQ)a%N( R8a)-, and S(O) N( R8a) Z is C -G oal kyl ene,
C3- C8c cloalkylene C3- CBheterocycIoaIkerne
pHeinjidspendenily seledsechatiebelt eeturrencsrionm yheegieup eensistipg of Ci-
which is optl nally substituted with one or nore

gr oups dently sel ected fxom G - C4al kﬁ
G - G4al hydr o) eg %
Ceal kyl (0 2009/ 074605 >7/
PCT/ ER2008/06722

Cloalkylenc, , q‘l" ’ LLL’ )
H @) @) S S

Vel Vel Vel Vel Vs
N N N
-LLL’ 2 LLL’ 2 LLL’ 2 LLL’ 2 LLL’ 2
s s
o X
s T
] e L Land .
15 Still other compounds of formula I provided herein include those compounds in which

R* is OH or OAc.
Yet other compounds of formula I provided herein include those compounds in which

the core pyridine functionality is of the following N-oxide formula:

[V aVaV )
R3 -
/ IKIIO
R3 \ (.SS\
[VaVaVal

I
20
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R2 is hydrogen, G _6al kyl, hydroxyCG _6al kyl
Cl. 6al koxyCo_6al kyl , C3_7cycl oal kyl Co_ 4al kyl,
wa@eobotedal kyl , or a residue of the formula: RBCRBP20P2667220
b R3 R3 R 3 a.is selected fromthe 0
ﬁ%%?tsa%l?%r %SPG‘E&S%S i Spiio PRy 1%? “UREY ngits of ﬁ{egg“%‘l‘lﬁ_\ﬁl?
OH 5 OR OC(O Rdgyt OC(ON(Rla)2 and N(Rla)2; R2b is
sel ected fromthe gyoup consisting of absent, H and
al kyl, or RRa and R2brmay together form =0 or =NH
R3 an Rig are i ndependently, selected fromthe
group consi sti H, hal ogen, OR4b, -A-J, and
N(Rla)2; 10 R Nnsel ected fromthe group consisting
of H, and al kyl; 4b is selected fromthe group
consisting of alkyl and -(CHz-CHz-O)ri R9, wherein n
is an integ -50@3 1, 000, 2,000, 3,000, 4,000,
5, 000, 10, 000]" 20, (OO, \30, 00Gy3 40, 000, 50,000, or
60, 000 or is ity of integers having
a val ue ofR < 1, g, 000, 4,000, 5, 000,
10, 000, 20,000, (30, 000) , por 60, 000; 15
R5 is sel ected ficom t heNgroup RSt i of H, alkyl,
and R4b; J isn$el egted from t hé¥ group consisting of H,
F, O al kyl, N(\R8a) Nt+(R8a) 3, N(R8a)C(O al kyl, CO2H,
C(=0 N(R8a) 2, kyl, P(O)(CH)&s/F"{ ) LO al kyl) 2,
and a s Ytuted nitrogen-containi ng heterocycl e;
R8a is absent\, or selectedR¥romthe group consisting
of H -(al kyIN<, -( al kyl R, 20 C(aMNyl )@ J, -Rdb,
wherein R c o cyyclize/with the atdmto which
R8a is be o forkp nbered ring
that is ar tixc or non-ar ain one
or nore t er odt oms, whergi i ng/fmay bé further
substi tyutedNopne or nore tings” W titutents that
are the sameMor different; and cted fromthe
group consisting of H, alkyl and CHZCQI—IS 25 vl
P [ f ;
L e GA, RO Gl EnRRNT HorliobluR, poramers
tautors@k,t dastdresreat, at@pisoaicks @acmands theresfs inchidemgetbi poriding N-oxide
rotanmers, tautoners, diastereoners, or racenates
thereqfer eof ) are shown below in Table A and Table B, and
agg i s0 considered to be "conpounds of the
invention."™ -13 WD 2009/ 074605 PCT/ EP2008/ 067220
TRBIEZACO D an$HAGHOAGHOH  HN--~ O HN 0

R' is hydrogen, -Z-CO,H, and -A-Z-CO,H, wherein if R' is hydrogen, then the Z

residue of R' is substituted by at least two CO,H groups; or

R' and R", taken in combination, form a saturated, partially unsaturated or aromatic
heterocycle having 4 to 7 ring atoms and having 0-3 additional ring heteroatoms selected
from N, O and S, wherein the heterocycle is substituted by at least two residues
independently selected from CO,H, -Z-CO,H, and —A-Z-CO,H;

A is indepenendently selected at each occurrence from the group consisting of a -
C(0)-, -C(0)O-, -C(OIN(R™)-, -S(0)2-, -S(0)-, -C(H)=N-, -S(0),N(R*)-, and -S(O)N(R**)-;

Z is C;-Cjpalkylene, Cs-Cscycloalkylene, Cs-Cgheterocycloalkylene, phenylene, or 5-
6 membered heteroarylene, each of which is optionally substituted with one or more groups
independently selected from C;-Cjalkyl, C;-Cjalkoxy, hydroxy, amino, mono- and di-C;-
Cealkylamino, C(O)OH, or halogen;

-12-
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20

25

OO SXNSINI N _CSNN/ 1/ N SSNOHNSSsN
C]—|HNO-HO--rOp HNHNSHNp HNHN NN N O
woibobloNe3 O S 0 S O HO HO O O 70 ~R&1/ER608/067220

Rp%ﬁwoggn%waﬁ*ﬁyam“ e C@%%mdﬁﬁlﬁ%' g ﬁmﬁgé‘ﬁk@%

4a1ky15aryl'@8 salidyDota @skdNeNfhhe fobindlaHt N N~ O =s 0 =
-14 WD 2009/ 074605 PCT/ EP2008/ 067220 O‘| O‘| 0 0

N\ P, g3 P SgrXp OH

R2 a R2 b

R3
4

Ry R ;
R* is selected from the group consisting of H, substituted or unsubstituted alkyl, OH,
OR™, OC(O)R™, OC(O)N(R™), and N(R**),;
R?" is selected from the group consisting of absent, H and alkyl, or R** and R*" may

together form =0 or =NH;

R an R'? are each, independently, selected from the group consisting of H, halogen,

OR™, -A-J, and N(R*),;

R™ is selected from the group consisting of H, and alkyl;

R™ is selected from the group consisting of alkyl and -(CH,-CH,-O-),-R’, wherein n
is an integer of 1-500, 1,000, 2,000, 3,000, 4,000, 5,000, 10,000, 20,000, 30,000, 40,000,
50,000, or 60,000 or is a mean of a plurality of integers having a value of 1-500, 1,000, 2,000,
3,000, 4,000, 5,000, 10,000, 20,000, 30,000, 40,000, 50,000, or 60,000;

R’ is selected from the group consisting of H, alkyl, and R*;
J is selected from the group consisting of H, F, O-alkyl, N(R®),, N"(R*)s,
NR*™C(0)alkyl, COH, C(=0)N(R*),, CO,-alkyl, P(O)(OH),, P(O)(O-alkyl),, and a

substituted nitrogen-containing heterocycle;

R* is absent, or selected from the group consisting of H, -(alkyl)-, -(cycloalkyl)-,
C(alkyl),-J, -R*, wherein R* can also cyclize with the atom to which R* is bonded to form a
3,4, 5, 6 or 7-membered ring that is aromatic or non-aromatic and may contain one or more
heteroatoms, wherein the ring may be further substituted one or more times with substitutents

that are the same or different; and

R’ is selected from the group consisting of H, alkyl and CH,CO,H.

Preferred embodiments of the compounds of the invention (including
pharmaceutically acceptable salts thereof, as well as enantiomers, stereoisomers, rotamers,
tautomers, diastereomers, or racemates thereof) are shown below in Table A and Table B,

and are also considered to be “compounds of the invention.”
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In certain embodiments, the compound of the present invention is further
characterized as a modulator of EF-Tu, including a prokaryotic EF-Tu, and especially
including a bacterial EF-Tu. In a preferred embodiment, the compound of the invention is an
EF-Tu inhibitor.

As used herein, the term “bacterial infection(s)” includes, but is not limited to,

bacterial infections that occur in mammals, fish and birds as well as disorders related to
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HNNHNpPpNHNJoHNHNOS 0 S9. O- 94. O -37
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bacterNﬁl ?@Ftﬁ%\é%e{t glag b)él}lfe(%_e]/ﬁ ogf)lﬁ:vgnté&l ﬁklgd%mslﬁ{ﬁ\fn:%g }gll}lﬁwti\lss %Jﬁl}sas the
compMindNoFithY preddntNnvédionl. @ addiforStoHieabing ifectioBs caused by multi-drug
resistant strains of Staphyloccocus aureus, Streptococcus pneumoniae, Mycobacterium
tuberculosis and Enterococci, the compounds of the present invention are useful in treating
infections caused by other bacteria including, but not limited to, Clostridium difficile,
Propionibacterium acnes, Bacteroides fagiles, Neisseria gonorrhoeae, Branhamella
catarrhalis, Haemophilus influenzae, E. coli, Pseudomonas acruginosa, Proteus vulgaris,
Klebsiella pneumonia, and Chlamydia trachomatis.

Such bacterial infections and disorders related to such infections include, but are not
limited to, the following: acne, rosacea, skin infection, pneumonia, otitis media, sinusitus,
bronchitis, tonsillitis, and mastoiditis related to infection by Streptococcus pneumoniae,
Haemophilus influenzae, Moraxella catarrhalis, Staphylococcus aureus, Peptostreptococcus
spp. or Pseudomonas spp.; pharynigitis, rheumatic fever, and glomerulonephritis related to
infection by Streptococcus pyogenes, Groups C and G streptococci, Clostridium diptheriae,
or Actinobacillus haemolyticum; respiratory tract infections related to infection by
Mycoplasma pneumoniae, Legionella pneumophila, Streptococcus pneumoniae,
Haemophilus influenzae, or Chlamydia pneumoniae; uncomplicated skin and soft tissue
infections, abscesses and osteomyelitis, and puerperal fever related to infection by
Staphylococcus aureus, coagulase-positive staphylococci (i.e., S. epidermidis, S. hemolyticus,
etc.), S. pyogenes, S. agalactiae, Streptococcal groups C-F (minute-colony streptococci),
viridans streptococci, Corynebacterium spp., Clostridium spp., or Bartonella henselac;
uncomplicated acute urinary tract infections related to infection by S. saprophyticus or
Enterococcus spp.; urethritis and cervicitis; sexually transmitted diseases related to infection
by Chlamydia trachomatis, Haemophilus ducreyi, Treponema pallidum, Ureaplasma
urealyticum, or Nesseria gonorrheae; toxin diseases related to infection by S. aureus (food
poisoning and Toxic shock syndrome), or Groups A, S. and C streptococci; ulcers related to
infection by Helicobacter pylori; systemic febrile syndromes related to infection by Borrelia
recurrentis; Lyme disease related to infection by Borrelia burgdorferi; conjunctivitis, keratitis,
and dacrocystitis related to infection by C. trachomatis, N. gonorrhoeae, S. aureus, S.
pneumoniae, S. pyogenes, H. influenzae, or Listeria spp.; disseminated Mycobacterium
avium complex (MAC) disease related to infection by Mycobacterium avium, or
Mycobacterium intracellulare; gastroenteritis related to infection by Campylobacter jejuni;
intestinal protozoa related to infection by Cryptosporidium spp., odontogenic infection
related to infection by viridans streptococci; persistent cough related to infection by

Bordetella pertussis; gas gangrene related to infection by Clostridium perfringens or

A41-
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99. 0O- 38 WO 2 9/0?4605

Bacteg@;c!/s lé'ﬁé)e gél}%d%%?lﬁ\li%l B\%s ]_%r%ls’\?ro mligbteﬁua acliR; BIEPLS related
to infd¥tiSn Ny MdNcbbachdr pPloNSrNHRMiObheuthdni&; or M 1&eS

Further bacterial infections and disorders related to such infections that may be treated
or prevented in animals include, but are not limited to, the following: bovine respiratory
disease related to infection by P. haemolytica., P. multocida, Mycoplasma bovis, or
Bordetella spp.; cow enteric disease related to infection by E. coli or protozoa (i.e., coccidia,
cryptosporidia, efc.), dairy cow mastitis related to infection by S. aureus, S. uberis, S.
agalactiae, S. dysgalactiae, Klebsiella spp., Corynebacterium, or Enterococcus spp.; swine
respiratory disease related to infection by A. pleuropneumoniae., P. multocida, or
Mycoplasma spp.; swine enteric disease related to infection by E. coli, Lawsonia
intracellularis, Salmonella spp., or Serpulina hyodyisinteriae; cow footrot related to infection
by Fusobacterium spp.; cow metritis related to infection by E. coli; cow hairy warts related to
infection by Fusobacterium necrophorum or Bacteroides nodosus; cow pink-eye related to
infection by Moraxella bovis, cow premature abortion related to infection by protozoa (i.e.,
neosporium); urinary tract infection in dogs and cats related to infection by E. coli; skin and
soft tissue infections in dogs and cats related to infection by S. epidermidis, S. intermedius,
coagulase neg. Staphylococcus or P. multocida; dental or mouth infections in dogs and goats
related to infection by Alcaligenes spp., Bacteroides spp., Clostridium spp., Enterobacter
spp., Eubacterium spp., Peptostreptococcus spp., Porphfyromonas spp., Campylobacter spp.,
Actinomyces spp., Erysipelothrix spp., Rhodococcus spp., Trypanosoma spp., Plasmodium
spp., Babesia spp., Toxoplasma spp., Pneumocystis spp., Leishmania spp., Trichomonas spp.
or Prevotella spp. Other bacterial infections and disorders related to such infections that may
be treated or prevented in accord with the method of the present invention are referred to in J.
P. Sanford at al., “The Sanford Guide To Antimicrobial Therapy,” 26th Edition,
(Antimicrobial Therapy, Inc., 1996).

Further bacterial infections and disorders related to such infections that may be treated
or prevented in animals include, but are not limited to, central nervous system infections,
external ear infections, infections of the middle ear, such as acute otitis media, infections of
the cranial sinuses, eye infections, infections of the oral cavity, such as infections of the teeth,
gums and mucosa, upper respiratory tract infections, lower respiratory tract infections,
genitourinary infections, gastrointestinal infections, gynecological infections, septicemia,
bone and joint infections, skin and skin structure infections, bacterial endocarditis, burns,
antibacterial prophylaxis of surgery, antibacterial prophylaxis in immunosuppressed patients,
such as patients receiving cancer chemotherapy, or organ transplant patients and chronic

diseases caused by infectious organisms, e.g., arteriosclerosis.
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numbenpf sReqres the geng is; daplicgted wygh identical function. When bound to GTP, EF-
Tu can form a complex with most aminoacylated tRNAs, loading the tRNA onto the
ribosome. In one embodiment, the bacterial infection is associated with the activity of EF-
Tu. Without being bound by theory, it is believed that the disruption of EF-Tu protein
activity by the compounds of the invention will interfere with protein synthesis and thus
bacterial function and/or proliferation. Because EF-Tu is highly conserved across Gram-
positive and Gram-negative bacteria, the compounds of the present invention are useful for
treating infections of both classes of bacteria.

As used herein, the term “EF-Tu-associated state” or “EF-Tu-associated disorder”
include disorders and states (e.g., a disease state) that are associated with the activity of EF-
Tu. A non-limiting example of an EF-Tu associated disorder is a bacterial infection in a
subject.

The present invention includes treatment of bacterial infections, as well as EF-Tu-
associated disorders, as described above, but the invention is not intended to be limited to the
manner by which the compound performs its intended function of treatment of a discase. The
present invention includes treatment of diseases described herein in any manner that allows
treatment to occur, e.g., bacterial infection.

In certain embodiments, the invention provides a pharmaceutical composition of any
of the compounds of the present invention. In a related embodiment, the invention provides a
pharmaceutical composition of any of the compounds of the present invention and a
pharmaceutically acceptable carrier or excipient of any of these compounds. In certain
embodiments, the invention includes the compounds as novel chemical entities.

In one embodiment, the invention includes a packaged bacterial infection treatment.
The packaged treatment includes a compound of the invention packaged with instructions for
using an effective amount of the compound of the invention for an intended use.

The compounds of the present invention are suitable as active agents in
pharmaceutical compositions that are efficacious particularly for treating bacterial infections.
The pharmaceutical composition in various embodiments has a pharmaceutically effective
amount of the present active agent along with other pharmaceutically acceptable excipients,
carriers, fillers, diluents and the like. The phrase, “pharmaceutically effective amount” as
used herein indicates an amount necessary to administer to a host, or to a cell, issue, or organ
of a host, to achieve a therapeutic result, especially an anti-bacterial infection effect, e.g.,

inhibition of proliferation of a bacterium, or of any other bacterial infection.
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treatment of a subject.
Definitions

The term “treat,

2% ¢

treated,” “treating” or “treatment” includes the diminishment or
alleviation of at least one symptom associated or caused by the state, disorder or disease
being treated. In certain embodiments, the treatment comprises the induction of a bacterial
infection, followed by the activation of the compound of the invention, which would in turn
diminish or alleviate at least one symptom associated or caused by the bacterial infection
being treated. For example, treatment can be diminishment of one or several symptoms of a
disorder or complete eradication of a disorder.

The term “subject” is intended to include organisms, e.g., prokaryotes and eukaryotes,
which are capable of suffering from or afflicted with a bacterial infection. Examples of
subjects include mammals, e.g., humans, dogs, cows, horses, pigs, sheep, goats, cats, mice,
rabbits, rats, and transgenic non-human animals. In certain embodiments, the subject is a
human, e.g., a human suffering from, at risk of suffering from, or potentially capable of
suffering from a bacterial infection, and for diseases or conditions described herein. In
another embodiment, the subject is a cell.

The language “EF-Tu-modulating compound,” “modulator of EF-Tu” or “EF-Tu
inhibitor” refers to compounds that modulate, e.g., inhibit, or otherwise alter, the activity of
EF-Tu. Examples of EF-Tu-modulating compounds include compounds of formula I, 11, III,
IV and V, as well as Table A and Table B (including pharmaceutically acceptable salts
thereof, as well as enantiomers, stereoisomers, rotamers, tautomers, diastereomers,
atropisomers or racemates thereof).

Additionally, a method of the invention includes administering to a subject an
effective amount of an EF-Tu-modulating compound of the invention, e.g., EF-Tu-
modulating compounds of Formula I, II, III, IV and V, as well as Table A and Table B

(including pharmaceutically acceptable salts thereof, as well as enantiomers, stereoisomers,
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heterdaggh@icirabieiynf ection in a subject. In other
enbodi ments, the invention prOV|des a met hod of

e RefaRY Wyt TAclHdcs Wasised 411@é@terdgrﬁgp$ Briageas ingngthynd
posmb% sﬁ‘tﬁﬁtuﬁgﬂpffﬁ%%ﬁ(ﬁg déspﬁbe%ea%f')@@ tbu't 90 oﬁﬁn{‘ eﬁrlqasflgne trl,ple bond.
eatnent o bj ect ‘tions term
" FoeataadhlE, thd eemat” a]rltgnylb inclidee aﬂrng]ﬂtt-chaufuikjmjd}grdube(e g ethynyl,

propyaxlsme@t'v%f gﬁ@%ﬂ% aht?gl o1 Z@e%tf%&?ﬁgfmngf n'aﬁgfyﬁ d%FYI&’i 52 bia@éhed-

chain Qﬁ('yﬂﬂ érB%t £t cycbafi8h bAkyI&MReY] fRiSiteddM8nk| SRLFE M he term
mprises the 1'nduction of a bacterial 157 nféction,
akynfhhﬂb@mdclbgestaﬂieynab gnoupx theninofude beygeonpitropeh, ol furtve phosphorous

i nvention, which turn .dimnish or all evi e,.
atorns B B oGSt S 18 vl o BedDae iy Srklh Lbtimens,
a strai@RCEHRM & brhr{Bh@@ th alkP BV INGody RALESE fele caB¥@Mb8s in its backbone

treat ment can be di m nishnent of one or severa

(e.g., Syfptiemraight ghaigi (S dier bmncl@@rqbla@t) e The teaindat ¢ omckytlesgalkynyl
rmlsconggﬁ{ 2u;5%£%&m&nsubject is intended to include
groupy ﬁs g., pr&%aryotes and eukaryotes, 20 which

aﬂ\&bré@tmbhete@f&l a$k5fnnyfnchwe§ bﬁm“ﬁﬁsuaﬁtfthﬂedhﬂ@nWsP Bnd“‘substituted
bacterjial infectian. subjects I ncl ude

alkynylgmikg lattereo g)vhlclhmﬁqﬁy allg b@é mqg@t\],% hayige su tlthﬁnbsSreplacmg a
hydrogg{s&poneg@r%ére cﬁﬂ)toﬁs ofhg %zaliocﬁjgph bRekbbAL. SSuciﬁrﬁqbstltuents can

ransgeni ¢ non man ani certain enbodi
includehfor sxinpplet alkyl gousuattynyl @raups, laldyens mydm‘xﬁrb ralkry@aﬂromylo XY,

sk of suffering from or potenti bl e of
arylesap e LP%Y&ﬁben}s'aémrﬂaﬁyqaﬁb%[qxancar Aty el abRrel
arylca%orﬁrp i {y@aﬂﬁorﬂ@ Sahihbeb s, %'llfylaﬂlfﬁogaﬁb&mtcﬁ@lkylarnmocarbonyl

di nen the subject 1S a cell. The |'anguage
alkylthlagarbﬁqnﬁ;ydmpa{l | pﬁgspi@tﬁp phmphbna'tqymﬂhulspinmto ofyatEr-afurio gncluding

alky! gitgo! a0, om0y BB R R g B e
(1nclugﬁg-ﬁllky1@¥ la@rﬁn@farﬁEarEﬁnﬂE&ﬂﬁﬂandrﬁﬂné"ﬁm@ WRdgo)| ﬁkﬁldﬁﬁﬁ‘ 1rn1no
npounds formula I, V and V, as well

ulﬂlyﬂé)tll @kﬂﬂamﬁrw&bpéhlycqrbﬁéylat@a ﬂ@fak‘;ﬁa%ﬂfiﬁ@éﬁtlj’lc aylfopato, s ulfamoyl
th
sulfon%%qg(gtélﬁgéd%ﬁ@r&?&%ﬁl 51{ 21d? née\r{x@éycgﬁ ll?yrié‘& o?gg hfomatic or
hetercatdrodicsooierys or racenates t her eof ). Addltlonally ‘a
met hod of the invention includes adm nisterin

subf &8, FMingrare@minge shaldbe upderaigoges b@n%wglaiq%ﬁged to both a
molecuf¥TBPY! éé?{l Pf Eﬁ‘ncﬁ g Q{duﬁi al,s éael'n?rally E’@ieﬂ’t 0 dtgé Q:%Ati'e?rﬁl may be

cofrpoun
primafyg bé@ndargnak t¢elalke Ble315rr(1|‘ aningdontarpinal mmbielas t@apdunds where a
tabl e sa ts reof, as wel| B nantlggprs

nitrog} G10Bb{CSBVAREIY Derdd (s bty Tespitomg The

terms iU G Fots exﬁlﬁﬂfeoﬁﬁra% n&' |BSitRIE Orﬁﬁ{ﬁamﬁ% r”oﬁ{'ﬁé}ﬁﬁﬁs’ ‘@larylamino,”
racemates thereof). The term "al Kyl ihcl udes

“alkylgatlfunmpé’d atilylgpmaoaryl,’¢ “wkammoa&iml dalkgnmtqaaqygﬁf amhfat” I‘amido,”
“ al kyl ( e. but .
boqﬁrg s}sh tﬁlé‘lg | corﬂygﬁyﬁ gp g él’lld cQIppo ds wherein
the mtrogen is bound to at least one addltlonal alkyl group. The term “dialkyl arnino”
includes groups wherein the nitrogen atom is bound to at least two additional alkyl groups.
The term “arylamino” and “diarylamino” include groups wherein the nitrogen is bound to at

2% ¢

least one or two aryl groups, respectively. The term “alkylarylamino,” “alkylaminoaryl” or
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branched- chai n al kyl groups (isopropyl, tert-butyl,
i sobutyl, etc.), cycloal kyl (alicyclic) 5 groups
w@ eqpehopodpyl cycl opentyl, cycl ohexyl cycl ohmpr/;szoos/omzzo
“aryla(r:ﬁ/i%(l?a%gpﬁt’ ¥e![f231’§ u‘g lsll%( %{ u@g@%&t&? {é]ﬂt u%lgi to th(eX%t OH&? %ro%ﬂ gmd at
least cﬁie&@yll gﬂ@dpl dEs teith kﬂﬁa&hlngﬁl@yp’&e&mmaﬂn@d{w| allgn@U @8 alkynyl group
Furthernore, the expression "CX Cy alkyl", wherein x
bound tg a Ntregearioy Whictpts pipoiheund i @salbylpgiwn cul ar al kyl
gy Pe&ftaﬁﬁﬁ ht arm(a > 181[ aﬂﬁlﬁgﬁrﬁ% nl)ncl%ﬁesacon%ruhﬁsc(lﬂj bictics
range of carbBons. or exa e expression
WthhQ‘:b‘n@‘ﬂﬁ ahiﬁ;dgem ahuddiech 1:bbttun|d$o fet cailidnl df i dagh@bnt/bor a thiocarbonyl

group:t"l‘g]g l:[l?r{pr 1na @@@ﬁ%qwarb Mr%o\gﬁ&yij ﬁécla’( b tgrtojlligsy which

1nc1uc€3all®l Ca)ff%én@?'awlor 'aﬁ&h&'l%@upsbd&mh %o ﬂ?ﬁm nb%&ﬁfjbc;uﬂd to a carbonyl

cyclopropyl, cyclopentyl, and cycl ohex
groupd |It5m01$1dajarbkahomcatﬂma§sbamﬂ acylcaryoylpsinogsowys| whigs include aryl or
be furth

hetercis ngtiaby o B S o T Noiowt b fnelsting™ o pagony! or

thioca®Bordd Fﬁblupg TQY RermB &ngamnﬁﬁdaablmw’ bl F/tagﬂn@dam yl,for
exanp Co-C4al kyl""refers to a single coval enf bond
alkyméar@moaarmnma1am§l¢m@1pwbonyitoaldsswaﬂqwmylaﬁém@r s to a
alkensyllcn laﬁ a%\{l%loa eg‘blgg{l ahrg%t%y&fa Cl:lr'loCBa%lldt é{yl%{r‘tgoﬂ B/iarnmo’s
term ‘SpRgd.? A@ﬁhésyaléd’hﬂbl@ldé aeta gh@lps €xamptabonyldmino) and carbamates
CAhydr oxyal kyl " refers to a Cl- C4a|ky| group that has
Cmycﬁboﬂﬂﬂ@ﬁm%ne hydr oxy substituent. Alkylene refers
t f e loori -
oA Y b iy @ AE A RARRIER inelg-ping aromatic
groupg thoti mak dwdlundy ﬂrasm retb tb douk lmmrcbmmatform;anmhsd pBeny2(pyrrole, furan,

Coal Iene | valent bond or an al kyl epe.
thlop@.na}g ARG ngf ’@P ,11%( %Ze Cc A1ERlS: tetraalc, pyragp eﬁwgp? isoxazole,

yrldlﬁ@ Chyrfidey ylll@eﬁf-he ﬁlﬁf ﬁ}rrmtngnfé' Xrﬁi @etikal F@I@lyé'&m@fkd tHl K Ydry1”

groups respsectlve Y, defi ned above
includeg ymllt@ca/lckg/ al‘yl gg)uas,ga(g;uplcydim bicpetys; £.gesapitbalone, ftpgmwxazole

venzof il FpaBiarle BRaeiRdn BbRRLG et RS RTAe T Pheny .
quino GX& liRuin¥line, adfhrely ph@ReMEN | napeiti) exblo, b&BRRRERuvhe,

cycl ooctyl, adanantyl decahydr o- naphthalenyl
beIIZO@erﬂlaWel@a@unw oh }ndo ligimg. Fheseiaayl growpsthay medwtoyeatormninsth fing
structﬁr%“:f‘na Oarl%gﬁ) | 1%?61’1‘6%%8 5 o é'yf;ye(%érggﬁc)fefsnylhetero%gr% egal Eé(teroaryls” or
heterbeﬁoﬁrams/t | THe drdmgric e ¢aai be suBS‘tﬁht@ahk(yﬂe cgrrmm smgrpesmons with
C8cycl oal kyl, in which the oup contalns a S|n&
such qubﬁguwtq # @qsgtp,lqegj abpye, @s fi qr@a@@%b alogen, hydroxyl, alkoxy,

IR T e T

alkylc@ibo@siablkylaeneoggadopyl, hnalkydminaocarhﬂp)dgcails:nylammocarbonyl

. 6-cycl oal k S a ubstituted one or
VRS R R S e A G T A
amincRHBRhY L &'l'k?l@ﬁﬁcarbém Hﬁl@gﬁﬁw ﬁh@s%h@ﬁ%t@ Ci)hBﬁ eﬁo I’L@h&g @hhino

atom ary het eroary tri hal orret oxy or
(including . alcyh kyno, divibrdaovep, aralakryno (dearglamlmmtahgr lalkyénrjfiymlno)

syl stytuc BET st e Hlsya8b5 i ot eat il weidd)

amidiad, Kmlmo @l!ﬂlﬂlydﬁ}lzlbﬁkylﬁﬁb eftyldil Ythiocatbbgylh@! §igfatcf alllk@hinyl,
refers to a noi eti es having substituents

sulforsgpr BTy Sy RO enion. GifbonImarleoenp . btcrkclyl,

e 0RO BORERRRS PR R0 FIRTLTRYS Rgar et

with dligyélitt (emé@bdyohdﬁﬁgywmeh AT 1t besndiidwsb g tefobsita galviyckr (e.g.,
replacing a

are 1ncluded in
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5 hydrogen on one or nore atons, e.g. C, 0 or N, of a
nol ecul e. Such substituents can include, for exanple,
W@xaw/oamkyl , al koxy, al kenyl, al kynyl, hal ogenPCT/EP2008/067220
¢ droxyl, al kyl carbonyl oxy, aryl carbonyl oxy,
etrahn?l K
oxycarbonyloxy aryl oxycar bonyl oxy, carboxyl at e,
alTky kaarieedyiryl, as Micddichamybpre@nksaxytatds BRmytyclic or bicyclic ring of
am nocar bonyl , al kyl ami nocar bonyl ,
up to djatnkyin &AThides FBSHR at 151151%911? NS B OIBRAGS andggopiggiA from 1 to 4
n
hetero?I ncslost%%[cng K ﬁy%% gons ? QPPQ% a?]lg Slca)[?lgt og&l groups within the
scoped)lf driy Hefimitian inahude dlukatrk abylhmmemm)) acrldmy/ll mi)erzolyl cinnolinyl,

qulnoéjhgjgl %ifggoé%d kr{;i‘oéﬁlr bon 12%3 lgllo ﬁgan ﬁg%ragloggl}zp%ﬁ}y%benzo furanyl,
ulnoﬁh)zi}’ SB(E“IIQOIII%E Wxﬁﬂll?’lf 155952‘6‘1:}?}r1%851¥1 SlﬁamrﬁlylpIyﬁ Qﬁmyl pyrldlnyl

yl'sul finyl onat o, f anmoy!l
pyrimpdinylopyrtaly’t tetrmhydreqiipdlinec )Peathh tei ipbipitivatod ﬂloilc;ﬂﬁyylle below,

“heterGps ! RGN0 unTRSR03 10 BRI e SN ritgpgsp-containing

heteroatyl! @i Ea2OWRerclthd RASLEsy] mb@ﬁfuleﬂﬂ 9 8icyblic A1 GHeGTRLik GoRhromatic
het er oar omati ¢ noi et and any nglnatlon t her eof .
or corfiijng peheteseaippised iphn et th@teﬂ’q&aghrmnttlma ithaaamabaring or via the
heteroV\'Pom On%nelmn%n | nten 1%9 to be limting, include
Hol et 'es sel'ect ear T n?étralght or branched al kyl
( phetematleyerdelcleShr ¢ hamb@aﬁky& udegrmefeid aliht¢nd&tt68ean a 5- to
al koxy (preferably Ci1- , thioal kyl, (preferab
10-mgmb arog@tlgpkwor{l?ﬂceheéqrgwcip @1@)@ rgrnd,ﬁyjl heteroatorns

select%&’erﬁl%é‘gMﬁy%ns% g 0f% yfi\g Ry S| dnﬁﬁréﬁg(‘)i(é%%%%h& g{%}‘?ﬁ'yl

Hetefc&yglyl” themfoyt Jnchaley ﬂmmjoa{/&mlentﬁ(meg hﬁtephleyiy,l asxyedll deydihydro and
eroar

ar tam do | ary e
tetratwfwbﬁoraﬁ 619‘87?3/#'@ e W@ﬂ@a &E P Hor Liten bufasp not limited
to the ?61%n§ %%%gﬁ%&%g@rm#um?r b@ﬂo@ﬁr‘aﬁeﬁbjfﬁ bQﬁ%@razolyl
benzotr@xplyl, Hﬂ@qthhah@g@;be(l@xgquyl-, Earbamlyl c@bth(yﬂ @@o-hnyl furanyl,

imidagcdsh o0 IAR P G 8T by To SRgnge s dncols
1soqu1§1%§l gs%t%a%g?g;gf%z& F%QQEP& nai(n H)(Mﬁﬁ{bylyl oxazolyl, oxazoline,

1soxa2(@Re RXEGNZL PORNA; PYBZIBH, p(/@@ )p@ngag(lmlopméowredlgyl

puricirfg T Ra gl Fp sl s,

tetrah?dhdpyrsﬁgl"ﬂsﬁetraicﬂ;ﬁ' Riholdpyidye,. thiadiazéMl), thléﬁ%llﬁlﬁ@ryﬁmolyl
R')0-3(substijtuted or 30 unsubstituted phenyl)

azetld(rr:zﬂ:r IR-flpxapdgbeghydreszsaing pypergzapyl pripeidimdpryTidigs 2pnyl,

pyrrohcﬁ:% 353?1; 1P§1C§é¥8%1?h§1%1 (ﬂﬁ?dfgbengﬁnﬁvﬁ&oﬁl &P&mgﬁggﬁgranyl,

any I Ng am no aci er el
d1hydmbenmlubplnamdb, dérydestichyoxayalyb gmymcﬁfuﬁhylcalhgummdamycs

ainy sV st pafi N ditRo st Rren i ety

dlhydmb‘iiﬁﬂ%}yll dlh?h ?5&11‘&9‘1’&199 Gﬂiyﬁi‘dbyraz@fyylcﬁl"i)}rd?w{dw dlhydropyrlrmdmyl

koxycar bonyl oxy, ~“aryl'oxycar bonyl oxy, "car boxyl

dlhydmgyybb/érdy]@mgytb quiByingl, kbboyt@plbamm%ﬂ dernMﬂ@gW| dlhydrothlazo lyl,

ainy o S BEEP SRl Bty BN RR sl e RR SRR >

tetrahGdrdARanyAindQetdhyatadsiemg, aldkiWloxaiek ereodt AltlsyRradht B0 a heterocyclyl
arylamno, diarylamno, and alkylarylam no),

substigept eami qﬁ?éuf(‘ilﬁ & IcBidon gtoan Ri/Yie ahistsrsAtemd no,
a b I el .
: E}ﬂ% ge?ﬁlo )%?%E %[Ehl?(%]s ﬁggllpgﬁﬂﬁ%kﬂ ?xﬂ)q?;[% %&}h%p o?ﬂerll%yl radical
(CH:C i)t archoyl lagreup. SDIhG‘ Rtme S‘su‘tsuiuf@h&yb’ 1n61uﬂésai¢plygroups where one
sul fonam do, nitro, trifluoronethyl, cyano,
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5 azido, heterocyclyl, or an aromatic or
het eroaronmati c noi ety, and any conbi nation thereof. In
W@e(r019/a17460£rrbod| ments, a carbonyl noiety (C—O) mtmzbmosmmzzo

or rnor dt;tﬁ B\é&j 5o V tornZ aelre r\é\n%la%eéfratl;y %{ aenaplg all%El grou)l)s alkynyl groups,
halo génsOE}Nhr&j)l aﬂklﬁbzﬁﬁonyll@ xyMahllcarBshyltide hikboadrioyyloR9s e

skilled in the art that the noieties substituted on
aryloxygarbryp s £pierylaton alkplcathanyln aivicrksyl, gEoxygrsbenylit ed,

i SRR SRE g UFL LI 3y 08 it o, gy

phosphhlﬁvlﬁloslé\hbnaar ph(kgphmam) byatny), ainar(irgludydg eﬂkljzisdmmmj,tcﬁa:lkylamlno

| hyl (i
afylar{u@mﬁw%ﬁ]%@ﬁ jan %14@11%@96%%5%"5 %megfnalwdmgﬁlfﬁgﬁ%u o,
awlca%y%ﬁﬁé dafbal‘x%ggﬁllﬁi @t‘%ﬁlo %ﬁéfn@l ﬁuﬁé‘ IRatthi &1, QfkyltRiol ASlthio,

al kyl's describ above, which contain at | east one
thiocadlouxylate, shidates, anﬁlsﬁﬁ"myéﬁakfphzeo, sufemb gk sulfomlakedyy Initro,

triﬂuoirsglgllﬁtglﬁg Eyaﬁ{?; %Ié&%h, ﬁlegeggql%/? ]é’ﬁ)?l rl‘%&( gr o Qrom(éagl'c gﬁ y?t%}ogﬁodatic

moictPCt enyl, nonenyl, decenyl, etc.), branched chain
al kenyl groups, cycloalkenyl (alicyclic) groups
( dire taspr @pjélﬂylum”awmmémlewlwher@p eh epdeqiglly, is bonded to an
cl oh DL enyl clooct ny.| alken
amino’ SR EO t D C% F% mclu dér %l&g%al%\én%lamlnoc ﬁlalat%/al{bqnylamlno

cmbmﬁyﬂh@@hk@ﬁygnﬁ@bstltuted alkenyl groups. The term
alkenyl further includes 20 al kenyl gﬁoups t hat

i HEF (e ‘eispyEninchides spstituted andumsihstiBriessdldy plliendi adelkynyl

(0)
o RGNSy o3 DB L MR INTR os
cthoxarisopedyedo-gh arapoay, H:&]ltmdy, gﬁcbpﬁmtdqugrﬁupxranﬁemﬁzrmcladda O}fl:hc groups

such %ﬁgghpé&*@?ﬁp %ﬁeﬁﬁtﬂm&%aiﬁ}ycgﬁugéwc afbgenated alkoxy
group§y@h9§1h<5§§ngllou9§ QlR% STBMitBRY Qvifnf Bupd-sBch Q@'Sﬂ?&ﬁrl 341%1 'Halogen

heir ring structure, and nore preferably have 5
hydrowlr blrlmbanbnnylhey,rau'yigarbén}éoxm etkorpcartidny laxey mwtozc-yczabonyloxy,

i nel k t 2t0 6 p
carbol e 1RGSR oy bR R, FRPkERP. mbsiieSRor
alkylandASdaBsdnlyt, 'dla@l%délhﬁl@ﬁé/rb@nyl %]Eyltlﬁd)&%d Frutaﬁ@xyﬁbh@s@)}iht%

t he Iatter of which refers to al kenyl noieties haV|ng
phospsosie.i nthgemrrate,eyhiae iapgna(intyding gkl gningndiabkylamine arylamino,

diary GHRORRL AP DO, JERLRA GRETRE By RSB TRt uent
arylcaglbcnyRsninbadacigeivs] aﬁtytﬁfeﬂt@yhmﬁinbyﬂrmm b;ﬂ[ﬂdrdiyb( alk&ﬁhlo arylthio,
aryl car bonyl ox al koxycar bony

thiocaghnylsy éalrfﬁ%_\9ﬁ<odéylﬁ%rsﬁkfﬂ9é}t@;t8élfalﬁpxly ﬁl&ﬁ%@%@ﬂ nitro,

trlﬂuogis%étrﬁgf@ agﬂéla? O ﬁbﬂgf%}‘%@'é%rﬁn? gngg : on)l%?‘ or heteroaromatic

moictak Kk iﬁlxarhpkes af h)ad«)‘gﬁln subdtkotey lalkopi gapipaire]udehios phomatimited to,

ﬂuoroar?eoscﬁcy uﬂ%)rn a{ﬂ%am ?ooraéth&&l gﬁlprpgretg(ﬁay dlc%{nromethoxy,

trlchlcﬁfbﬁﬂh@&yle@@ no), acylamno (including
alkylcar onylan1no arylcarbonylan1no, car banoyl and

urlbe ¢, cafmdyH or “tarbory,” In@ades wbfnipgardsland andigticshitogh contain a

calrbmil rﬁ¥411tgﬁt§? 8v1 (?qui)?ﬁ) n¥1| & t ﬁ? %nfgt ef W}%@érln%yllc ffoirrql%ltl’lelreof

ExampYed 6ERSQ01B4 Qﬁ?é’c?r@aln%lﬂaf%ﬁﬁlmn@ﬂ@de RidtkyRics, ketones carboxylic acids,
trifluoronethyl, cyano, azido, heterocycl

amideg) %wr&rayhydr@ies 2. aFhsriam ccaéboxyrre@@Woa)rro g@wlmlﬁv y refers to

groupg—gt?chta%r M ﬁgﬁ%ﬁéll” %1$ \AH}%E& Qﬁ@gyé &Ja%ﬁﬁr %)&tmd to a

roups an e su

carboﬁyl gtrdilfp ahlk%ﬁcadl@@l’l élﬁdpsﬁ\bhk\tem almallkenlgal @bug ndodhlendy bound to a

| east one triple bond.
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5 For exanple, the term "al kynyl" includes
strai ght-chain al kynyl groups (e.g., ethynyl,
w@e@pymehy but ynyl , pentynyl hexynyl heptynyPCT/EP2008/067220

carborgyﬁ% n\)Yﬂ' “alﬂon na%d fér%gf{ o\g*l?(re allgg}lézp %%oluR 18 cqvaiently bound to a

carboBylR$d (f” U&@Iiaaioh 1mglrmgfs @uHBein Iﬂ eryﬂ efdiip 1abdﬂszamnltlyfattaéﬂaa lto the
i ncl udes aIkyny 01groups t hat include oxygen, nitrogen,

carbowy}|greip- diurthe Bt Agopigery OpIraeRsiYhGHE 0B ORBIOES
e B R TR R i

moictalks kyehyds, firepmplasarbinocarbewe mod&ich,awhatoins mtn)glelh Storn is bound to

the caﬂaogbac rﬂifb E@%ca&ééx}'ygjgfou%ﬁégs éI]; Oﬁlinr é 5 ral %&gﬂgpglg g{é“np&?ﬁyqs wﬁerem an
oxygca'adH Qsmt‘f@géh%'tcﬁh BE: Botll BoriRi ©IAOORLGH SfRe cM%gﬁ\g%up (&Ne also

term al kynyl 1 ncludes both "unsubstituted Kynyl s
referrethied dsswitssibatate8 Fuatheymagte séminb barbomtlaremo@rowpisi(e ., ureas) are also

: efers to alk I I eti es havin ubstityuents
include s el g e ES MR R e ORPoBReBIPSIBEY (P ETREBE (¢ fe
mtrogBﬁ{ B9, k@@mbaz%k&mal asHBOSHORE), tRUSIRES S8 he h&t6lod@a can be
for exaqP al kyl groups, al kynyl ?roups hal ogens,
furthehyatrstioged with Ry @lambmﬂlkﬁdxa}lkenyéra}km otyaralkyl, acyl, erc. moictics.
Llﬁ al IOC%{) l 4% Cayr”bnqnlédeosxc%m Cfallrl og(tﬁlnqélgfles which
yI car bon ar yli car ony’f Y oxyca
contai@i d’aﬂfbﬁhrd@ﬁﬁlédted witk i ldanble erd wonylfur atom. The torm * ‘thiocarbonyl
di al kyl am nocar bonyl, al kyl th| ocar bonyl , al koxyl ,
mmet;asﬁa@bﬁa& BOigHRH hiR @%logwd% ERIbARY 6n01§t)1/ea§n dor gxarhe,
“thioc fﬂ&ﬁ uqh&gtlngnag!fé/ %1 ﬁ'll ar‘t%!ng l@ﬂefaﬁﬁ F@amﬁfoyére‘ﬁﬂ {¥%ound to the
am no a y ary am : am no
carboif amm oittha thiadaklydnyagioapyfuethtmmre afhyf marclaﬂm;ly]anmetlﬁs include,

carbamyyl and urei do), am dino, im.no
oxythKCRDPTH &Oxygﬁlg/lg?wdéo thehFagboqy %Wagtlgothgoaﬁ Q 116 groups, etc.

atky lte?h'll fettR¥t incRiES QRS RIndSH Y that &Jﬁltdcu? Qﬁﬂk)fjg%n bonded to
nitro, trifluoronethyl, cyano, azido, heteroc

two ddfekert amﬂvbn atomsan hatcorates dor exhmplsy thartcmamcmdmal aélt(ycyalkyl”

5.The t d.b der st ood
whiehggfly Bl M csalon bt o5 Mgt e B 3 fuim tha
is covelenfly Behdednabn@h&Uilcyl @sougener al | y understood in the
art, and may be primary, secondary, or tertlarg The

t dhereramnioner” iaﬁlud%ﬁﬁomounwmidé@e@%ib@md@lw egrgoror a
hetero%'toﬁ% tgt 8'&(@%@ A0 tﬁe:lio % el gorﬁg Cg]ibgil r?é gl%?]l]é:bloﬁ@ Broup. The

term ‘fegtbr analuﬁé@u(d)@ba@bey polpd $1ﬂ§hta§ ehdﬂmxycabkn/;}l aé’fhm,ceirbonyl
"aryl am no, "di ar){l am no, " "al k_\fl aryl ani no,

propoxmavelgﬁrna erbon afeyr%ﬁﬁrbamwc heplicabkemylign alkynyl

HCefine q,g and "am nocar bonyl . " The term
groupﬁg{@ ealrlr? no0 conprises groups and conpounds wherein

t IThe mrmr ‘Olyecthers 1hxdu|atusl cbmpatmdsemdtmcnem:sa;ddch comah aaliiyd atom
o rougls% but are not

r | amn i nc
bondef81Ep A S Bpn G R cooeS ey of oo
hrnltea%j hﬁ(ﬂﬁ&ﬁf(y@l a‘ﬂ&hlogﬂ(@fﬁﬁ and h&hibSkPRy1&r YhAR}AOalkaichikyls”

di aryl am™o" include groups wherei'n the nitrogen is

includsgongotiadsavitldsn hlégks alk@m‘,d oralkymyl gm)ap bgndﬁ,qjg a sulfur atom that is

bonded 1% %? %M l&épygﬁg%a:rgl, {ﬂféal Kyl %agcﬁt ]8 and alkthioalkynyls” refer to

comp&ifalil 6PARB10 6hdrh an Akyl, alkem@adialkynyl 8foapSs behdaf tdbulfur atom
group which is bound to at | east one al kyl group and

Wthhalﬁ COYaé%téb’ bondedyioyan aélﬂmybgrdupe term "al kam noal kyl "

r LKyl ny| r und

¢ GUE i P RATL L PR ehgPLy Bl ¢ B8P &5

giTad permTthalogen’ nintaidedyorineabiotitne, @hlotias] indigar 4Q rfylhe term
i ncl udes conpounds or noieties
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5 which contain a nitrogen atom which is bound to the
carbon of a carbonyl or a thiocarbonyl group. The
W0 egoaoi4seld udes " al kam nocar bonyl " or PCT/EP2008/067220

k
perhalp%en\é eﬁm A oc.’?ﬁy re? " I(oy nrrn]%%le&( gztfj\lgreuball frl%fﬁ’?%ens arc rl;cr¥laged by halogen

atomsgr oup bound to a carbonyl group. It includes
ahﬁlan1nocarbonyl and aryl carbonyl am no groups which
P traes apglycyl ﬁétmwrsyp rarsémaétme%l DEYAIICS §VIRTWARAT fepre

o GBI, 5RO 0,00 631 200 SRLRRRNL O M
two of ﬁ]bf@ecraylbcﬂlmammmbmn;d t,wo adj@hing mipleara g]pt!ha Irllngm yile,“fused rings”.
Rings t%t%ﬁpt%g(:@@ﬁgﬁg?ﬁ A aa?elnlt(gl o bongpgg] nlangs digh of the

rings oiat'h¥ &38@”&?{9@ XJLI?B'@ é"u%stltﬁfeﬁ \izlﬂ{:iulég %ﬁibs'tlﬂien’t'sears Mes@fbkd §bove, as for
so 1 nclude urea groups (am nocarbonyl am no)

examlan,dladr@ebalrmilr@gzl Allggerbortybowy, arylaad)ony iy Tilgoxyerrbotigloyy,"
nd 6-

arylo P RT3 pale SV ERiRaEl RAE PRI b el minpasabonyt

araﬂqﬂeﬁﬁi‘ﬁoé&b(ﬁ?ﬂ‘ rall@ly RinfAd QBony qn(ye:eamlyﬁ arBRBHlyl, aralkylcarbonyl,
rrol e uran, = thiop hene t hi azol &, i'sot hi aozol e,

akenylmrb@m %mnwarbmyll ealkstl@mcaﬂ@m&l alkpklz phasphegs.aphesihonato,
phosp'hlna%( a%:()lneo arn Cpt%c?] QFIH ﬁKyIaZI G, did¥ llagl%lzol[ ﬁlgfl%mlno dlgliyy mino,

yr|n1 Tet o erm
and alkymkﬂdﬁ&omalcyllaﬁlyﬁd Qu@cl@dmg allty RepBdnyRnina, af'}ﬂwi}b(&iyﬂﬁmno
bi cycli c, napht hal ene, benzoxazole

Cafbal@@}ﬁlzaélélué%d% P@ld"éfé ABEon e fydey . %@ﬂﬂb?’rﬁfﬂlﬁ‘z@l tgiocarboxylate,
d

sulfatél%g %%sﬁfgﬁ?h %ﬂl?%rh ?Eﬁ%ﬂ?féﬁ&ﬁe%lgfé%ﬁﬁﬁﬁby hitro tro b dAdl&ﬁyl cyano,

azido, Iectobeyclyberizydf alkglaryl putran raeqmatmmfemamnamtemmu rine,

N T TR YT
Prefetl?&f R QeY e o nltlggé 6%@6@1' §ifur anBh&HAGLY! 8" or

het er oaromati cs.” The aromatic ring can be
s Welditionally dhaphrasee ‘apy cwmbmammglermé’i inipdies theit tily @Enisarei the

listed ztlu}g)}{nllah %g(?nug)g élﬁg n}?‘; grl?a(gl b%lbq%v Stglfc%%ei X@%ﬁ Woéwlar

archit@dtileC FoP SXUAA the %@xmpbomalrwl” ﬁ?r ‘=0”), “-0-,” “~OH,” and C, ¢
( é]}iéloxycarbon | oxy, carboxyl ate, ylcarbonyf
l.e., -

yind n{Chbata H@ﬁyﬁn basankipedia fh@’@ gr%mﬁtjhpxy-4 propoxybenzmc acid
substlaleﬁf My lsqmbn %88%1‘9‘[82% Lhat W, eﬁ‘é’ B F%r%f%10%5V%8§%5b§1ﬁy1}1olecules to

kyl°carbon enyl carbony OXyC

createaaip@L Aok architb’(}tht%hh}@kii@gdﬁﬁ ot be rehesphat &dded, as required to
phosphonat o, ghosphlnato cyano, am no 30 (including
SMwﬁbﬂ@beaﬁiW%mc P®kyl ami no, aryl amino, diarylanino, and

:[t{jé’} ﬁ@&b)d » that3HYded &9%15 é YEihB%vention described above will

car onyl am no, aryl car ony am no, car%anny?

furthen [IEilmiia_)bondsabﬂtd'BﬂDadj acehtdoms ahd/byldydrbgenalak ydquiredto satlsfy the

valengilicsbtiom. dhit arhogRS S5 AERReAd o P Bed o provide the

follov&lﬁ%flﬁrﬁ%rqﬁ?&gb’%nﬁYdaéh‘éh 0828110 NRLAIRSYE dms: carbon four bonds;
y ary or an aromatic or heteroaronatic noi et Y.

nitrogan:ythreg bougss owgﬁnatvgbbwsfmlfm twpistigeands5 wi t h

alic I|c o ocyclic.rin aromati c
S hE NP & faaeT MG s BEl G AR sn include

asymiéthic EE{%@Q 3f0916&7 212@ to beluh@drktodd addaedih@l ihAd elcEikOaEy larisias from
used herein, represents a stable nonocyclic or

such %V@thtruyde gi-8Y cHINtioNFTY, GLCTCOROBIAES i pfagsh tANONRETS, WKRSHEGQICTS, Or
racemﬁ{ets rich?d%ﬁ v51 hnlg He dsc OJF%% s ﬂgoﬁ °§ﬁ§ﬂ 1@(? I:Irs %E‘% % é@taﬁed in

ons Se group COﬂSlS
substaﬁmdll)SpuI‘d&‘bleﬁ b‘jablﬁlsm@i @maﬁatmttbuhmqube and by stereochernically controlled
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5 scope of this definition include but are not limted
to: acridinyl, carbazolyl, cinnolinyl, quinoxalinyl,
W(DWOD/‘&Z@DM i ndol yl, benzotri azol yI f ur anyl , PCTERIU9$/067220
synthesmo éIﬁLrtn Fnc}r/{)e/’l thtcJ gt?'lg %rlléy?n&/ oth%rxcg)?l&oupdsné}/nﬁi C}n(])le 1es discussed in this
applicRdé@alisd )/Hclud@)éllll teh@dinBisl therbf! ICCBIfﬂpGunds @esbhmddhdwh imay be obtained
pyrrol yl, tetrahydroquinoline. As with the definition
tmﬂu@*”ﬁ@ﬁ@@éﬁﬁdY@m@@Eéﬁﬁegwﬁeteroaryl i s al so understood
t ?t \Jvﬂcall%dt?e I{Jﬂgd Mﬁ%é %{8{) ﬁﬁfeh‘}é%tfls e 8F R mpounds of thlP Ij]nvention
trogen-contail ni ng et eroary n cases ere
mcludeei;cﬁn@arqylchs stsdturtsl el tis tlosbehmdmiood aeduadiogle thatrgnsdtButional
non- arQ or contai ns, no .het er oat ons,
isomefiRIGRET O St IR HE divdthg fi*eﬁﬁ%pe&fé%w@nwrh gnlsss
1nd10aYé@0tB$1§nseh &l %Qﬁﬁ}ﬂ@ tﬁ@ A “RkRGolch Nblude® SRECH I VEI YetralBR, 3H-
term "heterocycl e "heterocyclyl™ as used herein is
tdﬂﬂ@hi%ﬁd@dﬂbbanééﬁianﬁmﬂto 10- nenbered aromatic or

Use pRNAro tic.heterocycle containing from1l to 4
—!él%@%é#&gggkgﬁ¥5 sel ected fromthe group consisting of
0:ThcaRPoihds 3R thel fédeHtiRSertiontal t Calgiie PRarmacological properties
"Heterocyclyl" therefore includes the above nenti oned
and angasefubiar th Featgmented dlseaSGSd ilngertasn amhodlﬂ@nwa@mmds of the
inventi onna%lr% %ehtu‘;u ttﬁ% %gatrﬁ%{ltt ‘rten%lrrﬁ{r tsl? e f glelt g\rMoﬁéd yl”
bahz edrii ‘@i olhylhldedo@@mE O aidyd of the ialafvwin@ zabydiments of the
benzopyrazolyl benzotri azoly benzot hi opheny
inventieh seRactBIeP: thegke btaﬂwgﬂatm%p baaterial Infegtions) thwffe for the
I I
A0 e LS8 oL Lt s ..
in the insamgtichuod yf a medhinkaz oleyHods bﬁmeaif&bmlppunds of the invention in the

naph rj.di nyl, oxadi azol oxazol yl, oxazolin . .
treatn}eggwlatgg%/ '(iﬁ@as%k%lfaﬁlﬂﬁeutlﬁ?l I%/W[ratlom/ B%\\ng]wmpwﬂdgg l&ﬂmventlon
for th@HEAHRET SPthese Ql)’s%h&@ P! c@hﬁ%{mds IPhd B3kt ! for B ih @ treatment of

pyrimdyl, pyrrol ylI’, qui nazolinyl, quinolyl,
these quﬁen;gsx als apgrpprlatt: end a*mdre@‘pyﬁ‘mﬁytatedtc&herrml }Hl particular, diseases to

be tre'iltF g % ?ﬁl}lsr | %}l*zr’gii &‘%:uﬁg IP{a £ %‘ﬁ’%ﬁ L 2@;" %sent 1nvent1(}/n dre selected

from MﬁYﬂﬁ%ﬁ@a@ Well BRIIRBE Azaeb thaPiHRAH 611 MY activity of EF-Tu. The
Eﬁrldln 2- onyI pyrrolidinyl, norpholinyl,
term ¢

q:’bﬂﬁhmphuﬁ«;ﬂ emlmdm)@nt@ g@mqﬁt@gg @pry]n which bind to an EF-Tu
proteig isp}fif%?eglgg ﬂé g{%’géz %ﬁnt}ﬂ}c’ers qull!;%/er $J ?{%ﬁ%%gﬁ 8&*}%&% 'a fluor or tag, or

made eidiyadtioe,rvan &z abad as a ﬁsdawkhwagedobryds a diagnostic or an imaging agent.
dlhydr0|sooxazolyl di hydr oi sot hi azol yI ,
di Ihmbg(rg g}gpt;ﬂ a COI@@WQ 196 g;@d)g%qew invention is used for treating EF-

Tu- as%:}c%%{ &’iQé’as@szh lise &*t@&é’dﬁﬁ&ﬁ@%@ kel prféérpl’ﬁﬁ%tﬂf&ﬂ o Sh Wibitor of

opyr|ﬁ1 I nyl ropyrroly
any ok (btytdomdiﬁ -ho Iprcnylhs i |1sh<;41d/ll81mm1rthw(al ugk can be a treatment of inhibiting
di h hi ad di hydr ot hi azol ylI ,
One o4 dF Pﬁ?% H1hydrotrazo|y| di hydr oazet i di nyl ,

Sﬂlgethylenedloxybenzoyl tetrahydrofuranyl, and
et rahydr ot hi enyl , and N-oxides thereof. Attachment of
aThetindnigtye biantibgctosaliactieiny by the oommundsi o the waeison may be
or via,a heteroato

measfe@RE a b nd bGP BulihieTh T i Fathrls oF Foc sy s the

standa?® n{iREOinhiBfor R c6RfROMON (WIQY Rest IhiRIutRE TeCording td CYLed
acyl" includes acyl groups where one -50 WO

guidebiyg/ 074605 PCT/ EP2008/ 067220 or nore of the hydrogen

PharfS Q0B %%n{%Engﬁﬁd by for exanple, alkyl groups,
————é#%ynfi—gréﬁps——'halogens hydr oxyl , al kyl car bonyl oxy,
amjit Cacharry letfisytiveadnkainy Tal the Bythpoaynd is that amount necessary or
aryl oxycar bonyl oxy, carboxyl ate, al kyl carbonyl,
aryl carbonyl, al koxycarbonyl, am nocarbonyl,
al kyl am nocar bonyl , dlalkyI§p1nocarbonyI

al kyl t hi ocar bonyl , al koxyl,
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5 phosphat e, phosphonat o, phosphi nato, cyan, am no
(i ncluding alkyl amino, dialkylamno, arylam no,
waolc@ppt4mns no, and al kyl aryl am no) acyl am no (P(ETUEmi)i)sxgﬁnzo

sufﬁcﬁelglg ‘%6:31'%‘)%’{ i03r0 n%%e%rtna %aétﬁ]na‘a 1the§t??rt¥ % Prelven C{P?(%?rioﬁlg nn?c)(phoelon gdical and

somatiy $iniptdras of 4 bacd&a baxytloatl end/&ul dl?daeéor @Jnﬁﬁioﬁtdeﬁdrfb)éh herein. In
sul fonat 0, .sul fanmoyl, sul fonam do, nitro,
an exqmpley P breyhymountpahe cepngsnd Akthe iveptpyis thapmrgungsyfticient to
e
treat e RN P g T REP AN G mbldnl B Shi dcbORah g uch
factorb 8s thonthednd ovesitht ofthicrsabjgetothe.tyfeosf 1Hnﬁ|§mrehe peh’&cdlarmmpound of

the 1n%eg1§1{9§g§§{ glgigré)ll% a]réqb%)ll(%‘?{fndgesco%n Ene 1 {fq%ggg %an affect what
constl'tLﬁQ éﬁd%feét%tbséﬂlédﬁtt edoRNGF d’rﬂﬁﬂdﬂ%k'lﬁ H @ aglWoid bk ERYdtudy the

and al kynyl 15 groups covalently |inked to an oxygen
factorat@rtuingk berpinemd ofiakal thosstergrivaips regrtlindehawftdroxy pmount of the

comnHSSE v BRBBLSER b Bl RE 200 Pt 00

CYak @igermte@zsyadrﬁmfmh&ﬁca@lfaf&ub@hattdéhﬁduﬁk k@ ¥fe@OURSuUnt. The
i nclu hal ogenat ed al koxy groups. The al koxy groups

compeud Qféh%mﬁgrttiqnmae@e\ﬂdmm@tmdm@w@hl eatself@pkerwl to or after the onset

ofa bgcltg al¥n ctE]oaI Y9 Rer IS?< I%X\X% | Caiasrvge PXS K Q/g'ered dosages, can
Aryicar bonyr oxy, - aPkoxycar

be adraﬁlydt&)é& dailypernyely@entially braid @c@é)ﬁh@b@ corﬁinlﬁyhsﬂy?l id¥o4eM| or can be a
yl carbonyl , al koxycarbonyl, am no carbonyl,

olus aly W}OﬁmFHH &y g)@rg@pageg pgthr@y:pg)@p% qfdh@,}nventlon can be
plropogtkI ihd %ﬂ{c{’&@&p&n&'elcreagédka@ﬂ{lcat (PB% H%%%e&m@b&’%g m&u‘uc or

I'nato, cyan, amno (Inc am no
prophgliaafikyitmtiomo, aryl am no, dlarylan1no and

aI yl ar , acyl am o i.ncl udi n
pea%%&%ﬂ‘a Vﬁr&loyn 98y %a%(escslﬁmeérﬁaﬁ%ent ok piptsuAitordsre or
dlseas'é§ §§ &j&lmbéﬂrﬁegélﬁ‘ Qor thhB %anﬁfh!cﬁfﬂé’ gf %ﬁam@ééﬁﬁkélt&b ositions for use

hio, 25 thiocarboxylate, tes, al kylsulfinyl,
in the gmhlfmﬁmapﬁthemﬂmamy |Meth@ﬂlsqunaqpﬂcgmpmmd@pf the present invention in

the nghhegy S BR b SF BPup B et MEP SHBSPrint BpyRE e

prese@fintation &t theHISdtbrtt SFdha@k liax¥segr oups incl ude, but are
not limted to, fluoronethoxy, difluoronethoxy

t mhe largnegesiphasayeceeiabeanrasksny incidss |pmp@rﬁélphbswtable for
admlmsg‘:[fgl?lg% )%{/ 81@%%?%% § S,ql‘é:u%i%lg 8\7@%8 él%e 0 rmpo%?agj gfnt V\% Pregént invention are
admirga@ed b plarmaddubionls Gomastiady e tH'llmamsi,QhQ} @nﬂ&rgivdn(pea Be or as a
ygen atom  and tautoneric forms th
pham@ﬁ@l%ﬁﬁ’e%qr@g%ttmtcoe@ml% HOTLX@ Bk Ayl to .9ﬁe5|°/m feorg) Rﬂ%&ﬂ&b’s 0.5 to
90%) %?%i&ﬁésirégergﬁéﬂqﬁ 3651!}1ﬁln§ﬁ%1?%1t K Zdnbg%f/be}lr%?%lslya‘\%c%)table carrier.
(The pbray¢ “phairesoctiticalyercserttable gardupss siictvogsized and includes a

SRLT RO T ER T —
compo@ldg 8P Me%&%ﬁﬂ)ﬂben‘cﬂh%‘ REWRAL STRe &RriddsKaMYde IURYBr dodid filler,
coval ently bound to a -51 WO 2009/ 074605

dﬂumﬁ@%ﬁ&ﬂ@@&@baemzzmcq@abbogymﬂ@ﬁmupwﬂV@iMynyvmaﬂmoﬂ9MWﬁH%the

subj ecg aggﬁ?@%%ee%rggﬁ B)r pmﬁ%ﬁ o&‘ g%b‘?ﬂﬁls'f {OS Cgﬁg lg eg\%,le é)%gt'ijod]noft tRe body.

Each édrblér 69 WP “b&ccpavRl ﬂllexse@etoacbb@g chb 1ptathlﬂe wartheBthkr ingredients
Furthernore, the termalso refers to groups

of the%hléméﬂtﬁpnowé net inygri@us to dicarabgitonsmea peansplonpianateyalp sidddcan
serve hOpld1GaERHRANY e ARLAL Yarreh inB AR Sars, (08 AERRLO EhitEESand

sucrose; starches, such as corn starch and potato starch; cellulose, and its derivatives, such as
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5 noi eties such as, for exanple, am nocarbonyl
noi eties, (wherein a nitrogen atomis bound to the
weanbomneod the car bonyl gr oup, e.g., an am de)PCT/EP2008/067220
sodiu} 0 Hicat ggg ! t%ny%g%¥o € IE%H cBﬁulaset andtc‘ﬁeu@%e %coeaax% fpoyvﬁgr%d%ragacanth;
malt; gaatlim an Slefpients, @u@} as aksDbuttee hed sigfotifrasvades; oils, such as
"car banat e" ). Furthernore, an1nocarbony|an1no gr oups

peanut il (cottonead 81, @O vITSH., STSABE QHe0ls Qik P! Bidrgybean oil;

0 f
glycof(‘s,e%ah g?&%?%gﬁeng ldfcé‘f 558&8 &[c%@ QHH,gsto%:b?toggltl mn?[ﬁf %!SEB
polye‘?n@febﬁ glyabh gst):r_s ﬁmhtgh eﬁllyﬁﬁleatetahé eﬁn@t huﬂaﬁ( , QPAIC htlnffdirﬁlg agents, such
as magqlilq%i}ﬁ; Ly(?r;?Stp Iag(gfalglp}y\é,l\n}rg hg@@%ld%é@lgglgq?ﬁ?%t ygi‘,gen- wett%rl, jsotonic
saline: ngeﬁﬁgo@&mﬂ cth9T alcSH: %E}g}ﬁ)ﬁé’buffe@ ShMAESs; %QMBP% R

nmoi 6ti es whi ch contain a carbon connected w
compatchlid bubstao o dr@ltayesiuhﬁ)hamailcamcarrfwrnukannms t h| ocar bonyl

iety" include letjie an ous
3 it rehby EPRREREOH R s Mo PR BRG] fse and
magnéRirR kicBitd, SN Qs BobIRE age@l@@%l@ﬁ,y hgerMl) @bAinY ABn@NIWRtening,
group is bound to the ~carbon atom of the thiocarbonyl
flavorgnecund, petfymiteagenise Pissdedtivich prd antisaidantsreen etspds present in the
com 0%%;%de oxyt hi ocar bonyl s (oxygen bound to the carbon
PAY &5 am not hi ocar bonyl am no groups, etc. The term
E&b@ples b phadtaiascitionlboatdstable aftib@lir@Sintide: wast @ilublan
en bonded to two different carbon_atons

antloxp,@et » SN AYRscqrbic aél)giaﬁgmtféne hyssoghderide;, pmlwé)gsulfa{e sodium
metabls%llijftﬁk i ﬁlﬁi/ Lulﬁte%gld\mé %ﬁt ?fs%gfblé &éﬂgld@&l&yéuch %L 5&%%81' mpalrmtate

group cova onded to an ox
butyld:tdfthlhydrsxyamsa]ee(BHA/) baptied Hydr(ﬁclytd‘lﬁmm (BHKY) legthm,pproﬁih%allate
erm"ester” includes conpounds and noieties that
0 tocwm% #hdghe Hke gRd gretad Chﬁé&l%% BEOBRTUSE 3R GG 26l Shylgradiamine

f Myl group.
Gt BRSO B R00CE B BN 70
a¥ oﬁmlhltﬁmysaﬁltlimmyd;em eﬁvhqumaclbdmmose fbtable for oral, nasal, topical, ,

ro oxycarbonyl t oxycar bony] , pentoxycarbanyl, etc.
buccatpgublugugl recty w@ﬁwi‘ ans o é?aﬁ%i‘)y d@lﬁaﬁggﬂ dhg Sorutstiga may
conveﬁﬂ:ﬁM? be -'p_ﬁ%eﬂt@d M udit U REENSEm ah8 FlaydRSrGREROMNAS, rﬁ@tﬁods well

noi eti es contain a sul fur atom 'bonded to
knowmhfm@memﬁphambmm Ehehmmwﬂaﬁatmwmngﬁﬁ@np%e&momecombnwdeha
ers nclude ut a limted, t
carriel MR DEIRg LS e 3iMele fae Ry e ehioly BE HisSameypgrene
cornpa_lﬁﬁl thﬁﬁﬁ‘b&@leiﬂﬁ fHeplekitid Sffec80GeRGhIE @ueonRRURAS M pePc@ this
Wﬁ& al kenyl, or al kynyl group bonded to a sul fur
amoupt with r:hest frore abess rcksd cews ta abewt layrietyyring peresitrtl agiyg/ingadeent,
prefer%ﬁx_prpron? lgi‘gotulg 5 %aelr léeet{t] ¥o g'b \}\1% A erncl%é 8 In?qashgll%é?éfatﬁ% frro%{ o u% o per cent
to aboat By pyl cegt.oup i s bonded to a sulfur atom mhlch |s
covalently bonded to _an al kynyl group The term

syt DERDaripg thesscfprmulations Rfeomyositisss Wctude e deypfdringing
o st TORph LD AChRSgR LRSS 10 RS SRS o or

more BECELOR? IQBII0mTL PO gcricpey tha fogaitaioas dregecyeral byyuniéfretysand
... to a nmojety wherein all hyd s are repl aced
intimg{ely DFERNZAN'E,fSOCHEN BEPTREOULTL/ES ISy 15 nﬁlﬁ%wgmurdccamers
or findI94h6ald soliAhti(ifs, BPbah! &Rt b B bRy, BRIpFrg BeRuct.
(e.g., cycloalkyl's, cycloal kényls, cycl oalkyny ,
aiFytrsulatmﬂsmf tltfemEmW(suyMgg farprajaidoimistration may be in the form of
capsules, cachets, pills, tablets, lozenges (using a flavored basis, usually sucrose and acacia or

tragacanth), powders, granules, or as a solution or a suspension in an aqueous or non-aqueous
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5 two or nore carbons are common to two adj oi ni ng
rings, e.g., the rings are "fused rings". R ngs that
W(arz(m940mm@d t hr ough non adJ acent atonrs ar e t er PETEP2008/067220
S of th

iquid A PP oL (e sl Ban STBR R

pastill@p Qéthg aaSinér®basceNRARb gelatid had ?ﬂ?cerﬁ){ @F Qucrdse and acacia) and/or as
al k Icarboniwpxy, aryl car bonyl oxy, al koxycarbonyl oxy,

mouthyyvgshes echih kg1 Gkl cortainBig,a Matec TNl Aol 8hy rompourid of the
l.

presetg rlh‘%éa Yl?tg Em? %{g%éatrrvgo né}%{&l ggc%)&ﬁ)g%g)@n%{: %1? épeﬁgl?t’mventlon may also be

amnnmh&yhaﬁabomdecmu@woaphmnyl aral kyl car bonyl ,

alke rbo m nocar.bonyl , al kyl.t hi ocarbonyl, .
aﬂ&y&% dcoswfo%ﬂwﬁ R SRGSHA Ik ok BT RRPR TS gy dpplets. pills,
drage@s”b&gdérk %Aﬁ%s%dQﬂlé(bﬂke)aﬂﬁb ﬁ@tweqh?tlehﬁéhtaﬁ‘nﬂ%d Mtk loBBLP Rrore

diaryl amino, and al kyl'aryl am no acyl am no
pharm{aicewticaldly m@eaﬂaklpl co BTN Wy ¢haan mdl,urramwawa]r bim}duamphosphate and/or

ur ei do I no ' sul fh

any of ik Ry e ity D Hery i Sepitiy divtass' wisy dcose
mannf K¥AB&H dilidly hoid: Stthd @ atieh ass WifRamYle, cabbiyanamgeiulose,

nitro, trifluoronethyl, cyan, azido, heterocyclyl,
algmaéﬁSkgfrlatnalprawm pyrr@lﬁ oA, wman@omcawet @wmﬁu@ as glycerol;
disint¢ ratrl,rrg eg esutcﬁ f. arl]r-ealt 1 Q8 tCl(]).lrl’?l a{r na edegta? OEnid 1oca at%h alginic

&t enentcother than carbof - or FogeRn M e Brre g
acid, deefair Dlada@d¥pardl ®dNint tAPEihte; @6&1@1@1‘1 ;retSﬂdhfgLngﬁlt@,dsuch as paraffin;

phosphaorus. Additionally, the phrase " (y conbi nati on
absorpifparasaflerajaip sHelsas HatCrRiRY aRmAREIM Spmpandspnciiing pgents, such as,

t r

o xRS LU PURE 0 T LR TR ol
bentohikeclby rlmmcapfsﬁmh a'talt cauldiom stchraf@mdga&iym steathts,’ sohd

polyctilint b0 b HTHAH HEERoRY. A SpURT B 26 OREE gEents. n he
case 0? lé fulds UBTkts ahll phlfs, IR PRerRAEEST 09 Hpddit@ins WS lso comprise

I ni ng functlonal groups and nDIecuIes to create a
buffeﬂl@ a@ntsn{&d)mbmnmosamh pf @similee typhyma,yagmql@ Qmpiobgi as fillers in soft
. add dto 2 tisf
anc iy SR B AR e O e B e Al Wiy el o
f d bed ab | |

e R R

hy%dﬁablgémgy bs nrade Qy cemprassieapr @pyiung; eptigugllyricith ofc @gnere
s 5 Dl RO ST b L5050, 8B P e

gelati®@ae hyc&ﬁxyﬁﬂ@pﬁmbﬂhgl/\wmgldsyp asbrichntainerraliluc@l pessrvdtbudl disintegrant
bonds; 30 nitrogen: three bonds; oxygen: two bonds;
(for cxprpple.ofliym steigh bicg laroprasosstinkgf! pedipd cathogymethyl celfuose),

surfacslde f‘% glr &gp %%%Q%%t %olﬁ%@ta’ﬁfé@ﬂwg?m‘aﬁe B?hﬁ)ldhﬁé’ &N Lffble

I nc I c carbon atons
nmcmmndemsum®dfmepowdmﬁghymp@akhhhﬂmn&bwﬁhanmmnshmgdﬁﬂmnm

¢ ARSI TRt dosfe PERSORER hdc Sy e b R aSy oz of the

preserit MV HASH S0tk B @ra%é& SpOAEs, %fllstalﬂh%rdﬂm/&nﬁlhf Bptl(ﬁéﬁ? be scored or
| Somers can tained in 35 substantially pure form

prepatgyl vothageiiogd argiespaldsalsu@r%tea@hwcq&f@gs atndl ofhgr coatings well known in

the DR ERACTRP 6T Ty Rk G alsods NG 50 4 Reprovide sow o

contraifet HEIEALE @F tidti0é hpteEaMBRIAA Sisiap dfofBt P16 hydidEPop§Hnethyl
in this application also include all tautoners

cellulesedn eatyingmyapotinastodue s edichissdicleasmprofils, etheapalsaicr

rnatrlcle g%%ge]m%% %nd/ %qﬁg{b flﬁ (iiess ﬁ‘géjf IS}%X Z)ﬁ t%{seho%&w)(f Jor %xtapmé, Iﬁltlration

througloa‘rb&wmd&e@ﬁmh@ fitei, bW By iricOfporating sterilizing agents in the form of sterile
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5 include isonmeric cyclic structures. It is to be
under st ood accordingly that constitutional isoners of
w@aooviotshar substit uent s are included within tP(er/EBmpsafomzzo

solid conéprggltlsonls ?}1 g tn ‘t())eﬂghsst ?1 erl ed\!vgt at eg%o%e? gt:her ssf%rl‘rlg 1] Lctable
medivdirh@tdiazet] Bsford l'dse.t"ﬂieﬁe’ié’(ﬁh@snfﬁﬂs tnﬁiyra@@le ioB4ltl contain opacifying
S5H-tetrazole. Use in bacteri al |nfect|on 10 The
agenteyiyBn b ol camrosiiioagBattheigkisg BA aptxcengigAisaKsonly, or
o) [
prefer@%l?ahgln% 96%4&%31!)051-2652 ggfhte gﬁﬁaoel@tggmgf fa ﬁftfdhal‘l}p uli Q%elayed
mannﬂoﬁpmpllds oémbddeing covigokitions ﬁllaeCamsi:&fushd imludb@olymeric substances
trea nt. of. bacterial infections. The term "use" ) )

and waxges; I&Ee RactygyngRUccaRglse beAn pHEoreImSaRg BTHBOA ARRRIAte, with

one oPhofd Y¥ thd éBb%Btcﬂe%IbeH%%ﬁféhisVe' y: the use in the
treatment of bacterial Infections; the use for the 15

nﬁmyﬁdadwsage fayfns rfbramrahazierunlsUaﬂlommfrrbe sorhpamds bHthcuseniipn
treat ne t of | seases

inclu lff%a(?ﬂ}ﬁl@ gfac%ep %rg Inps. Iwgliqqglal%'icéﬁs %Pglét‘iog]% suspensions,

syrup$ PN SInQlddftiod th Meetil @ hekdlidnahe lif@ialdeBpe fBfmd MEP ontain
di seases; pharmaceutical preparations having conpounds

inert difucptrommemEy ubeshin tlrlfoatr_t,tw@h s, Ertorampleovaten e ethay sodepsiss ;

solubi 121%5521%'3 ? lé'r'?r? ern?lﬁle Seés ]ilCSh\e/ assetélgl glacgﬁ%lpfls%gro:p?l a%lceo%g}i é:thyl carbonate,

ethyl gocpeslibentyl aicbhslpber Bb@dostt Heopyise:. glidblpRB -Uolu@illiélﬁrg,lycol oils (in
di seases to 20 be treated and are thus preferred fo

particylap cgttonsced gHIARU EOTRNCTHE é]éﬁéfhtcaﬁt‘rf\ﬁé‘ﬁtsle%?ﬁleaﬁl@) glycerol

et S O BAEAH ) B R P  scre

theredfer m "use" further i ncl udes enbodlnents of
C QSitio herei n ich bind to an EF-Tu _protein
S%an ﬁer R A uggs, s Q/fvé@%eﬂmsﬁ@ar garb%ﬁsq meludg 2 Jéléialt“h sich as
Wettiﬁg"'a%@nt@ oyphiSdih®af flsPQIdi) aded; svPdetentRs ?la(fd?l‘ﬂ{ @81Bhi{§
can be used ‘as a research reagent or as a dlagnostl
pmﬁnumgamdmnagnmgvaggmw 25 In certain enbodi nents, a
ound of t invention,is use for tr
S TER0 dnCin ffu GECher ¢S sk gl PR skl s s
for exﬁﬁrgrep aesg}natea R6ERAry P Rlcalfo 13 HolyoRi &hilehic Yrbitdind ABBiteH csters,
nor e u proteins. It is envisioned that a use can
micropiysiglline sgllyless, albyminyhinkdtaliydepxidmbcwpnite pgariagef eirchisagspanth,
andnﬁ%tn%t%f?%ays 30 The inhibition of antibacteri al
Y y t he conpounds of the invention may be

nﬁaﬁmleﬁbmsﬁ fige Fhanviade@ticd) icompsddionsaifahd alb@ionnfot Retal or vaginal
art. An exanple of such an assay. is the standard. .
admmﬁfitlr‘r‘fﬂﬁ% MY PSiDEFSEBicd 26 8 sernostelyi which pay) bet asharehbivjidting one or
[
more BEAAGORL 18 ifshlipn At of Gve HRDIEHCAMHLERL cxcipionts,or
carriesaopguinthgl forickahplayaens bmte@elsrﬂwtbryleme gly&al, &@ppository wax or a
009/ 074605 P EP2008/ 067220 nt, to treat or
salicyffc o whichygs &9 &{rr tEPOT BRI HYFE, b@ul@q %r@v&m cppgature and,
theref¥R! WAHfeTh Hﬁ%&%“d’%‘va@ﬁgl ca%iwf%dl %I&X@H{e%v@éorﬁpound
bacterial infection, and/or a di sease or condition
d £Qunmlbte(msroért1@ preselnhlnvamtm»(\alrmph ere sartaldﬁ f@cwagulel alronrstration
und of the inyention.is anaun
also 1%%1114;6 pceis%ﬁlf %mpqr}se%rgargs @g}é Bestegt foams 8& tsﬁ)rgyl ?rﬁluéatlons containing

such @H‘%ﬁ@ 64 arc kewefid @etarive bappdbrigen vary dependi ng on
suc
Dosage forms for the topical or transdermal administration of a compound of this
invention include powders, sprays, ointments, pastes, creams, lotions, gels, solutions, patches

and inhalants. The active compound may be mixed under sterile conditions with a
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5 factors as the size and weight of the subject, the
type of illness, or the particular conmpound of the
W0 pwentdcomn. For exanpl e, the choice of the conpo/BEE200$/067220
pher g 7 3 RGP i T BRIkt R rpropgifones tht
may baabdidrdde able to study the factors contained herein
and make the determ nation regarding the effective,
arrBe AINtHENtE.Rastey SHOad 2t Hecaniiybif R8dtian fhyuictive
i t ati i :
compdl AR S ARIch B SRR, o Ep B L Uelable fats, oils, waxes,
parafféfsf eaitch vieaganauintcellilbse devapoesnpolgéthyleae plyeelst diliconesd bentonites,
- be.(ﬁdrp’ Eriﬁ,t.ered to the subjgect either prior to or
silicicgycicp falg pl GRS LY Ao BXPEetBFFA i nfection. Further,
S@YRuALS afll YhdGd-AADRAES in ARIMEH fo ASnRAIEF BEs HOSARSS
can be adm nistered daily or sequentially, or the
excipigots sudess lbeoso ¢, sumirsdopd, iahfrused, hydroxeden ceium siboitessind
I njection. Further, the dosages_.of the compoupd(s) .of
polyairls TN Bhir G 5ehts SEIRBRET PO P SRERRELBGbp D
custoSIBE RAKEEn@SsucRds 6@bRAUBYOhly BR cBhbALM RIatd uhii®stituted
therapeutic or prophylactic situation. Conpounds of
hydroggreonsnyuahtas butapaypndpropgedd i n the treatment of states,
i oL aen s oa{tcl%ecs“lﬁgeaﬁleesadasd AR AGaL 08 BSIR NeonBbiLPEI M of 2
manuract ur 846 p af macdeur cal c%nrpo%ltl o for use”
compdilir! dfteapaEdt ivtnfidie®ahdbsBasash dddabh s oin bsmadd by
. compounds of the present invention_ in 20 the treatnent
dissolying o disgeryingdhe eamnpasynd pm Hierueray npqdim ph iosrtin; qghgncers can also
be usdd®Y ifGe L0 TR S C(SIH ounﬁragrsb%qlhe' SRMEFhE PRe bPLuchMix can be
treatment of these di seases. e | anguage
contrdliel & retb erutro cidin geomaposintro ing nanchrattesr qispepsutigathic antsve compound
suitable for ~admnistration to manmals, e.g., humans.

in apW@’_ﬁr Pﬁ@%‘lﬂﬁ%unds of the present invention are
agdyphiHafhR 6 AS i RRALYRRHch&AbSwdQs, TBMBhSand®th ike, are also
humans, they can be “gi ven per se or as a 25

contephlatadee daingoathie trepospde dfchisgovenapmi ng, for exanpl e,

0,1 to 99.5% (nore. preferably,. 0.5.t 909 f acti.ve .

" RBateaHic Ve ioRS B B G iod PPt o it iation
compA&CRRIARRARe campbidids of R iRVUNESE in RIABIAREAULtE 8hé ¥r more

acceptable carrier” is art recogni zed and includes a
pharmgienticalde agdcptablopterie isptoals! asupeisaringnaqueawpwditionsdisersions,
suspeXs?&HsColr %mu%s%t{sagll seterﬁlg E)o%ggl]s r&'zhslfé}%%'a e re%8ﬁ'§%8ﬁ’tgcﬁj %1}‘[(9 fate}iﬂe

present 1 nvention o' manmal's. & carrrers rnclude
injectdblelsoloti®ts o8 @idpersfank ik pridQodisé, wetith max comb@rintiosidhme, Huffers,

or encaﬁsul ating material, involved in carrying_or

bacteriqsiais selutes nr¢hender fhs Evmulagien dsofenaqvihdhoblgag of e intended
- SROr . T | ot her organ, or portion of
rempl?ﬁeotr5§§(§)§Qém%§§w@ég%}fﬁﬁg§geﬁgst be "acceptable” in the
sé&ng@ples obaiinylcagnpatsiant @omiqubotshmrmodriithat imag be dimpittysd in the
of the formulatiop and nat injurious to the patient.
pharmggeytical,CARBTOS OB} O ik ApYeaan el “Ealet. Bpalepaliols (sucki as
glyce RN ERIGIIIGRIL] POLRAGARAN @ | CRHThERR)! dHell UH51e SHIRFS thereof,
such as | actose, glucose and 35 sucrose; starches,
vegetahlie il sudasmwlist arlcindangtciableatrganse estark,; sucke by ethylgdeata Pdoper
.. its derivativ such,a - 55 2009/ 074605 oy
Muidins S B AR BES T GBI Bt s SRS ARt shglys ecithin, by
the m&ihiMhneIfkhY R§EireFhrieat kgt asBe ERIAIRpeRMMISIRDY the use of
tragacanth; malt; gelatin; talc; excipients, such as
surfackidoa butter and suppository waxes; oils, such as

t oll. .. il - ‘ .‘
T R N Y.
emulsflyRygems agd ¥ispérsinpabyns. Preveutibn abthglayt@r fmicsarinidhs may be

manni t ol and
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5 pol yethyl ene glycol; esters, such as ethyl ol eate
and ethyl laurate; agar; buffering agents, such as
W(WHQ)HBSS%OEm hydroxi de and al um num hydr oxi de; aP@I/BP1908/067220

ensure y 1ih|e gﬁ/ncl 9% ﬁf \ga?egél\?ﬁt abtgﬁzlgtp K eﬁglgglfaéent’g,oﬁa Fgamnpsle paraben,
chloro’c!iilﬁhn@t, p@End @dSl'bldla)cll(Q an€ eH¥dddel Rntaysdlisbadis2sble kpinalidd idofonic

pharmaceutical  fornul ations. Wetti ng agents
agentsp sughsasrsgsts, sedin eiprideaand thed iketintadha eptmpasitionsylp addition,

f d

prolor%h a@go(?p@cg‘ oef;tgee nﬁ%gaﬁo?és o Qrﬁ]c og?él’i'lﬁgélgarerﬁfhsa‘ﬁ)%le br él?] IQI%OQ& 'bg) Bhe
inclusfdnaofaiztimy theun delpg abdonptivg sagleart aiumnms&bnaztteatas aadh gelatm

ant| oxi dants can al so be ent n the. %f?gn%ﬁsnl ons.

i

EXAIRINGEASET hAKEhiealong 419 fgf Sbekpiugi L  thatlpy the

absorf)tﬂﬁﬂ g dr‘ﬁ@tfﬁ{m %cHﬁh@ous%@ﬁﬁt%ﬁlﬁéﬂﬁﬁl Joe%‘d&li‘ This Aaf BE bi ¢

aci d, cystéine hydrochloride, sodiumbisulfate, sodium
accondpfishet tybihs ubd oft 2liqie ¢ dispamsen 6f drgstalfide bhembipkeys material having

poor \Bﬁ?wogllfbglgtlyﬁy n%;&c/) ant ﬁbr& %ﬁﬁgg as ?&9 a?%%‘ds aonrrlltstr% cof

dissolNEH @mehollnu@ﬁenﬁ?ld@endl mhkﬁ»sfm sk @@d/ trySliindtférm. Alternatively,
-tocopherol and the |ike; and netal chel ati ng&e\ ents,
¢

delay@b@lsomoe of ﬂo@rea@radly-eéimmmr@ddraqu@ istagearaplts dissalving or
I§ ﬁ) sorblto elrtarl c acid, phosphoric acid, and
suspend an o Yehic

S B GRs of the present invention
[ Mjbc&tdﬂe H&Qﬁ €01l dr@bladle bpforatidd midtaarbpsul Opbebs of tAO subject
buccal ,. sublingual, rectal, va naI and/ or parenter al
compeyids it Biofegradable mHEMEBSHEN s MdRactideypolyeiriadide dRenapdipg on the
t
ratio (FEREIN Rrhh, MY the JASASE 1 OH PRI, FYmBFoRRERAL B8 e of crug
releasakmuhds caftroled.i Bsaniphgrod ditten biddbatd daa pdlgmesnibelnéel Wi t h

POl (Gior  GeharLa Y aBl st DUt cpRblEHS T dh D ared by
entrap%'h%dtﬁg 88u8n (B AREYr inficRbie&lons @& %f@édrﬁbatlglétwfﬁt b&Etissue.

undred per cent, this 25 anount will range from about
1Tpe prapenationsofzhopteserit m@teption may e rg@@ﬂtoridfy, aatenteelly, topically,

' di ent efera from ut 5 per, cent to abo
or rech}f v of et SLAReL bR o R or RaslarfR Bl R or
exarn]%l@ tﬁ@}%&% adRhif§Ered @M tabl M @Psu1 O Forld, B8P kjbditnt ﬁhﬁ&l@tlon eye lotion,
' ormul ati ons or conpositions include the steP
ointmpipty FPPAGIOTY.rAG, RiBISIratiorohY WiesEapdnfiosfor ihelasipastenical by
lotion oli] \6%{]}11'619[ aﬂ\ﬂ }elatai Bg S éag)osn%q{esa?ﬂal a%wor ??%ld mst%ﬂl%n% prei;eQred
nore acceéssory

f Thephakdso I’pﬁreiifeeal pdepaktediony abdi édﬂﬁlﬁister@j’llﬁhrd:m&ﬂaﬂﬁt & ysed
bringing into association a conmpound of  the present
hereiry woahnestes @f pdminisigtion eder than §nteraé png maqayacamrsaféaon usually

by 1n3§ﬁ JohdarfeBh F}l'uﬁ%s? gé‘[ﬂButqgﬁ tlo‘ﬁnﬁtttab&{g)us Ptrﬁﬁﬁs%ﬁﬁt?rl}{traarterlal

aping t ornul ations o e I nvention
intratlsxgalt Hinﬂaeaﬁsoiar antadorbithl] intratardibe omra“thymddelnltnapdfrhenéad}rtmnslfacheal,

sul e hets ills, tabl | ozenges. (usi.ng a
subcuf By Soniaa: ipleny subaulh S MBS g afa
intrastteﬁﬁgﬁﬁ&l%ﬁ)andggﬁ\ggﬁ_s granul es, or as a solution or a

suspensi on i n an aqueous or non-aqueous -56 WO

2000 pDR4G0 5y PATICEERO0SI YN 2’ Gldnhmqﬂ@red systemam Iz “peripheral

admlnéﬁt{axlpn” e ‘gsipﬁ st\é%efd%%glpﬂgglg | a}slugg Eﬂg%g@?{ﬂ? H%P{ms%ra%on of a

compHBRE drus s btiRs nt@dral bihchen AlrY&Brihid the teritdt h@SBudYdtem, such
acacia) and/or as nmouth washes and the |ike, each

that iteateraihapAend's pysiere eed.iire s suhisatio resftabp lisoramdieer dike prrecsses,
for exg{nﬁfﬁmbch{é}{g&{ Iaﬁﬂnrﬁg a%nact ive i ngr edient. A corrpound

FAventi on may al so be
These compounds may be administered to humans and other animals for therapy by
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5 adm ni stered as a bolus, electuary or paste. In
solid dosage forns of the invention for oral
W(mdeAOWSDS ation (capsul es, tabl et S, p| I'ls, dngHEB2008/067220

any 51P %We rogt’g ?Wlmse[ratlSn 1{111%)1}1§1ng 05 ryrrg%sg Y’Ia a%ffhyr gorlaccegl? a% Fpray,
rectal@aﬁﬁﬂaeﬁginal@u pﬂeﬂt&r&l@dinﬁ%@ﬂehfaﬁy and@fopitially) i ByPowders, ointments

phosphate, and/or any of the followng: fillers or
or drog.tiafudipg buealy and sullimepdlis, | act ose, sucrose,

g | 6,

OhERTRs I TRIRL L BUHAG L BBl B HSh Sprson
invenadbrg |wia¢lemay Yelisddiin a spoably hypdrhtep Yorglandonthe phaonasetical

and/ or aci a, hunectants ch as ce
Comp%qﬂé(mtoclfgbeaﬁrﬁ%?&t HyERH afsetfeﬂmﬁ%tesg% %gégrace%qal%y AgReptable

dosagf BBRNMAL @ny@R{oAk IO MhodARIAGR0 THAE Of skift gkl £, aci d,
certain silicates, and sodi um carbonate; sol ution

r étcaratiloggalpenls ©f tlm,a:chvamgp@il@fts inrthe plaﬂml@cepttlcdrpompositions of
thi accel er at uch S uater na ni tum .CO ,‘n E
is Ny g Be Reried S s 0 et e e QLT Retve e HioRT Whkh s
effectBirdo AEMERT Ak d@@@@&ﬁ&@g@h@ res@&%‘érf&e@fxﬁnclﬁwﬁﬁhn@ﬁt k&@pdsition, and
and bentonite cla | ubri cants, such a talc, cal ci um

mode of é@mam%ratlniagwémuu @g taxiatocthe sfiang  pol yet hyl ene
ghycol;s di_u sul fate, and res there
lT S sel c(;c?c? %ogsa en]evgl ]] epfn}]({ upOélaaS\éang y %fa(lftacLS:Jtu ors 1nclu$151%?he{ activity
oftheqiadlomalr |c§mp¢nhﬁl ¢tha¢ prea invealioc @iplostd, e BIRY, salt sna amide
nprise _buffering agents Sol i d conpositions of

ther60§1 thf: FQyfte 9%@1%9&%@@ Qféme ﬁﬁﬁcbp@tﬁtragorf, ithq @fesof; %C@Hﬂﬁ of the

| | at.i
pric 8 BB bl i 881 B A FRRREER BB, SHE s pomouncs
and/onmbedals alsed/\mi aghtblmby etithythe pmlghlyccdmp(amd chipdoledktbe age, sex,

Welghta?fglpglﬁaﬁ %vf a% Haagtﬁ nﬁrp%ﬁﬁ%gl%gﬂég@g&qﬁﬁ? HGF%HP%% freated, and

like f&%}p%ﬁ%ﬁgwh%bhﬁtrﬁedi@ﬂaﬁﬁ prepared using binder (for
exanple, gelatin or hydroxypropyl methyl cellul ose),

I léhbphysamn orivetermnankin heantg orpmesfeshvlhtn bhe artgas rqaddy deiatmine and

presciibe t&g ffgﬁ}yg%gm?ﬁﬁ 2 aﬂé}ﬁﬁ&o}ﬁbp %ﬁ 6§aé1)1red For example, the

physi&iti beeRerdfatiby 8008 sﬁi‘tsd@ﬁéssdfﬁﬁle ea8pund VoF (8 GnveaRbEESpIBYd in the
be nmade by nol di n&yl n a suitable nmachine a m xture of

phamtaﬁ@tweb\mmn@@r@p Al lorersthamat wiviredain or¢rete aghieyithe desired
therap% 18 gfﬁéct a{ﬁ‘ gra%igﬁ 1§1§reas%n[ge ?65@%5 uﬁfgl tb% dgs(?r%agﬁeétqg Q&i&fed
tHe phar ma g 10AS O e present

| v getci2d/g sustdble dadly db%if%&ongﬁlﬂﬁdl bethe iidntisn ailtibe that amount of
granul es, . may optional Ify be scored or 30 prepared

the C%HOHH‘?: that isrihe loawat daye effectiveje Rrogdycep thepansuio et gxich an
effect%?ﬁ)ﬁeﬁ%@ﬁ%l Ca Ilpjencr% ngé gdrC%OtP§ glg/lberga ai;bogf g engrally, intravenous
and sdtxcuﬂuécalseidsamf ah;e tompuods afeths|iovenoibn f@mpatxehﬂ edien used for the

1ndlcaég%;a[%gfg251g% aﬁqu‘%&t%@ ﬁr&t{qﬁgput%ﬂ Otl Eg ra lﬁ8 il;gg?mr |1f§oglrarn of
body %fgﬁpﬁérl APSmbie PRERMbAeRSRaLIR, (619521) d’b%hteﬁﬁﬁg PEOkd b&-day, and
Rer” pol ynmer "matrices, |iposones and

still mwezpmﬁqyﬁéy Eom ahwyl fey abeutd 08 nid pr b pbyda}f okn effeatiyk emount is
that Ittratt’grt} Egghabacterla retaining filter, or
a awu e pa aﬁelr]ﬁ EEEPM i zi ng agents in the form of
stfeddsired, thdbatrdbive 888/ §ké 60 theRCh i ERAIIRMA @A adethis@red as

conp05|t| ons that can be dissolved in sterile water,
two, thicesiorp fyeher osmerd Jub-dospscadmipisieredysnimately shipnropristeyintervals
Jmay al so optionally
tmou@%&?@?rﬁﬂgp Cl P@ﬁ’en‘f&gpgﬁaéé 9&2] may be of a conposition
t WetildibBypossbledsea tdirpamtlio? ehel p’tgieﬁdln@éﬁt(cﬁl)to OB lagmirdstered alone,
preferentially, in a certain portion of the
gastrointestinal tract, optionally, in a del ayed
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5 manner. Exanpl es of enbeddi ng conpositions that can
be used include polyneric substances and waxes. The
W(amtopmetmfngr edi ent can al so be in m cro-encapseCHERIN0S/067220

it is pregerg%le f adanq%r ? rtllleact:oernppo\é\fﬁa 215 a II_)Harrna elgoca comgog{%lr%l for

escri excl qui oSage
Swghaﬂah@aanya|stratlon of the conpounds of the invention
|nclude harnaceutlcall acceptable enul si ons
ssafdhspreset dvienian arg pegpares commnbwaﬁgbland
[ |
cornp?tlﬂd§ by dncig gk&egﬁ%%% lecgﬁl n[aogthé%ﬁskgfe%i 1%{ ﬁneere{}g anc); AR or rnore of

ﬂmfbﬂsedgunndﬁmnﬁﬁmhomummummn for exanpl e, mater or other
| vents, I|2|nq agents andzﬁnuIS|f|ers

aVidhin e S&PE% 1s X ofH B By Paddly deHBY2DlHRYP thal Figiof atcenstltuent
of the%ﬁi@ula@@l@§1éﬂ%nd ??&KM of&h&B8RhounB S BEMe ﬂ?@s@ﬁtoiﬁ{f&tlon is designated
propylene glyco but yl ene glycol, oils (
a “propenting grdugs”, undess thmemenkt ingliaatas dtherwise oTlte prgeb:‘mpn mﬂ‘ fuwetjonal

d [,.,15 tet |
eroung BE 0N OB ot RyP e Als TP FELTEEaNn: iy Ve rofl BEr sl Vise
reactiG ¢ H&Rrib&Nfbr BkathME @ stah ded RPErenBoSbiE Ssubel &.g., Science of

di luents, the oral conpositions can al so i ncl ude

Synthasis: (earbes- Véesd MetbodsestMo lagp largrapsfornation sGegre diemet Verlag,
spendi n e fIavorln orin .

stueg B R B SRR Ch B b S R s ERURE B (fectroni

Versm&d dBtV shiimts)); UhE. We Md@m@o'lmﬁtld&d& Givays B0Ditgahie Chermstry",
uspendi ng agents as, for | e, ethoxyl ated

Plenums%éfzSehp onAnd Y3y ¥0r113b97>}osey“ét yOEisac apd B. oM. Ys, "Protective
Grougih bl SPURCSy TR ELARLL ALY 2@% O R R A
Voluran8 (editotsuiBe Grddaane OfMeEﬁhcﬁfHﬂ)aAcaﬂemmPreBh iondon and New York

C utlcal co OSI i on e ventl for
1981 H%W gﬁrws %maeﬁ @4’139@ @}rﬁﬁg&?lc BrdERntgEpen
Weyl afth d98R) p@§lh1tn‘é ¥/, Ohb Gy Deriit aR@fad 10y4Mh>H 08, BRGke and

or nore compounds of the Invention Wth one or nore
H. Je@hﬂxmabAmlmaumn,l R@tldmg’re&meb(z@nmg agrds, Bartides iiyoteins), Verlag

tt
Chemy SRR Do BETARD A Doty R XSG Egmic der
Kohldnfy& et 8loabsdceide &B @'e@tvhltree(CMzstlrj/ élfkt‘&’rb@hydmz@y Monosaccha-
Fuks@ﬂnBerature and, therefore, wll 't in the rectum

a@mﬁmes)c@wngyﬂmme Vetleg Seuttgae 1&8 ti A shweetpoviisf prerecting
group§ r tF]«I'tbtﬁéey ? %ﬁoe Vrgréllg}']] a dlr%e{ju T tv&}gglt%ﬂ{ thg %CW %?en g“f ﬁn&igsired secon-

dary rBﬁSﬁﬁS)l fesexahpipby solvelySarsducgieh sphopapdiesr alfea@itiielgrunder physio-
. formul ati ons contalnlng such carriers as are
bg“mkﬁ t“ﬂﬁ(ﬁﬁebéﬁ?zﬁ%mﬁe3%ﬁﬁg@prlate Dosage forms for
t t
c St SR ERpuRls A AT PASTR AR LA 81tAPoR s orming group
may b@ipnd:pmmiﬂtm a maﬁteknovm parss, Fbo¢xaands, s@jeé o, coeqioundsmfshe present

inven 1}( %?%gn%:é g]%?lge hglg %8 gnt > é?gxsqq%lhvlgz FoaDadie comaloungs with
metal 20RBOGHROQRN PQI&QF’%M&%@%QMHQ @fglﬁf%ec'd%o‘i?hé ¥cids, e.g., the

acceptable carrier, and w any preservati ves,
sodiutyshk ef 2-cthyhgprngpe Iatldnwsth tolmnlc arHaa}n metal ecplkaliod carfihaetal

i nt t
compibyioh 5 RIS end5E WS Lhna sortRy o Pk cgffonetes. such
as soddf loPb&AtSum hyeldx AR, etbdRike @tﬂ@di/(%ﬁtc@ltbbﬁatfe,ailﬁh cérdsponding

waxes,
calcium compounds or with ammonia or a suitable organic amine, stoichiometric amounts or

only a small excess of the salt-forming agent preferably being used. Acid addition salts of

compounds of the present invention are obtained in customary manner, e.g., by treating the
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5 paraffins, starch, tragacanth, cellul ose
derivatives, polyethylene glycols, silicones,
whenboniches, si I icic acid, talc and zinc oxi dH:T/EP2008/067220
compgﬂlc}lx 3 lilxylﬁlsa tagzle aorcaos 1t§81"%n1r0]§’1 e%ﬁlganglgnvaéﬁ?tl oIEtelgn%gg(a?ts FS)T o 1{11g0unds of
the prssléﬁhmaéntioahcdoﬁﬁlﬁnng adi€ an® basiCéalt-Pembhg @bWPY AN free carboxy
hydr oxi de,, calcium silicates and polyam de powder, or
groupnd pfFesnyno graueemay be foimsdse ¢ shy ﬁryéleeféﬂlsaam of S@Hw sugh as acid

R O GUSATRENy B CPEI 0P SHSP S i

exchahgas.ocar bons, such as butane and propane. Transder nal
pat ches have the added advantage of OVIdIn

o QALY G ecFoRFTIegdn FULPMATY TR i thsr etet?@mé’f’lé%‘é‘n foctal and
arnmdn'ﬂiﬁ@ R41tsQn b0 chiNerREWr cifile, IRSAAEMERWTE LRLID %cﬁ?dd%d acid
by dissolving or dispersing the conpound in th
admnpmsﬁmrﬁmedmumh Wbsatpeitontlenhatbkrmscagest so 15 be

u to increase the flux of the conpound across
o Bttt R S spaiding dh s GV RHR £t Py iedn a
mann& Knld®h RF QVinell 1he iddiViabdl iSndr QlihdtdreoifmnErs 3BebOSeparated, for
di spersing the active conpound in a polymer matrix or
exam@e,l by msticrang b weer palyphasisrse lveatmixdings, reqry allipadinaend/or
ut ibons._an lLike. are also tenpl ated as

chrong?ogﬁaa)hlc %eﬁara%{)xrlfe oL, %%améjle oVt sﬁlsca Igre]lvoe (rhyl e %lurn pressure liquid

chronfkepi ifgeivtt @ﬁﬂveﬁ,@ﬂr’pﬂz&b coluff, afd tdobBateHvaNbd RParatéd! fdleLample,
for parenteral adm ni stration conprise one or nopre
by thec%ﬁ%mmf salts vHB OPHQPélmﬂu%Sailtnfoé@}?@l RNt ringisenpriog of the
mlxmf@éfedlaﬁé}%lg@ﬁ% tsd) Sﬂaltﬁbﬁcﬁﬁ @( 1@ g?tn?é'ahé &t fré&foﬁgl' &'ystalhsatlon,
queous Or nonaqueous sol uti ons, spersions
orbySMﬁpmngiqﬂ@rmer@mmhﬁymnswcnhmmtﬁmwhempomders whi ch may
reconstl dinto sterile injectaple solutions or
5%9%111 drnfl el Podggts £ drBorki BN 913%% defcording to
standé?‘ﬂ] trﬂe@l)ﬁdﬁ Susﬂ?é’ EfE o gfaphRAGEBEAL AlsBibutioR %é’c’ﬁcﬁﬁ R ch
render th formulation |soton|c w'th the blood of t
crystallrebonledd thedddicpi ent or suspendi ng or thickening
Geneld ents. EX | es of suitabl e agueous and nonaqueous
ehet o y be enployed in the pharmaceutica
CIRP ESlidwiRg §%19fes ihgerlcPN @Al ProckdRed meR oMl erougiduamy |
pol yol s (suc gl ycerol , propyl ene glycol,
disclogseyet hyl ene gl ycol, and t he like), and sui tabl e
r e
ALY RSP B SRR ) s SRR i o
underetabe colditi@arthatlardkgbiviryparas, ineluding nidt Medtiohdl specifically, in
exanpl e, by the use of coatln? mat eri al s, .such as
the absicR Oy GYStOBRriLY:, fetheaisrersscaf s Vsnts o dilpedssincdering foy agple,

solvenctk 61$d1'ld%n{sqﬁat%?,iﬁleﬁft0\9érap ﬂ{esfb%q%ﬁts ﬁ&fia@y dlgs%?veutﬁgmoﬂl the absence

surtact ants. ese conposi ti S may also contaln
or presﬂ:ijcel‘mﬁnettslystsmjmnd&lspﬁicﬁsmnbatral\vzesg agmtsi; forgxagpletion exdbngers,

such aggé{‘lil%lég)g{; gpgt ﬁp 3}”2%4311@5‘%78@%2 egltles neggrre\%%hnet regcpuon and/or
of the%@&%n@s7ﬂ@9cﬁlcE&:ﬂoﬁﬁglqg%/l&@?eaggnp&%% o8t ek%ﬁmb[ﬁn a temperature

i ncl usi on of various anti bacteri al and antif ungal
range afjéntrsabofibr1 08Xantol aboutp0gbangludingl for examplediom phemsimately -

80°C }s oa:pf)wgcér%%tlg t E@ ftogayéampge at flﬁ%rﬁ ntht L(fg% é’l? g)grg eh?ap]%{ra?uri:e Oat from
20 toC40PO bt gercflan d:rﬂﬂwathﬂek@lden h@ndspRereQifeRGicldrams clokéld vessel, where
addi tion, prolonged absorption of the injectable

appropie FaeE Iresewr, dnsYonimay isel 4mesiste, Scwemple under an argon or

nitrogen atmosphere.

At all stages of the reactions, mixtures of isomers that are formed can be separated
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5 inclusion of agents that delay absorption such as
al um num nonostearate and gelatin. |In sone cases, in
W@rz(ﬂ)em74605 pr ol ong t he effect of a dr ug, it 1s PEerEPHDS/@7220
n raom. subcut aneous
into the 1n§1PﬂdN af [ seme or egané@ dlaﬁteref;ﬁsom n>gor 661ant1%rg% 5 I‘Pﬁ 1ntghana desired

arln

mlxtutas of @ nesE f@f examblmcanaegs@aﬁﬁ;mes @ffdlmefsdsl@dﬂm@ efoPExample
anor phous material having. poor water solubilit The

analog%tﬁbf tofthemehpgt deseribead inveicacagf $§H]él?PSt§eH@HHf§1 ﬁaﬁMefh@ds of
By d8Rgnd upon
MOIG@%?traésfgsI%zaglbgﬁ(gé&%ys% ﬁv %Eagf §?lrtnttg er na?’ ively,
d@hayeseth fonpéhioh tlafse solpaite ﬂtaearalshyatﬂd forahg pertiedadraagtion

formis.acc | i shed. by, diss r pendi ng t he
may bgsg C"iea l%i“d%nﬁoﬁ?éﬁ%‘loég @OEP&%PE ‘bfeeﬁ‘éppf PREST aﬁslé’rs such as
lowerrﬁﬁg/‘? 1Werl AaAbAGs, %Icerx‘éﬁ@feaﬁﬁﬂl ARt Et'h&%ssu@fl ab BEpRMPIeaREs, for
orrpounds 1 n bi ddegr adabl e pol yners such as
exarn]pio Idycithayd thh@equ@lgi otlows i fdecxaDeypetethinglrofuranhe dld@nc,dtqu@d
and t

aromis R RpT QYRS R gt g o 5Bty Hhanot or 1

or 2-pE&iahnbRhlta/s, sﬁzs@armc%n%leonlbn@ge&ltéa FRAPIINS slﬁ@ﬁ ymeﬁl lene
i ncl ude pol y(ort hoest er s) an Eol y(anhydr i ofes)

chloriflppechiaiofasnt, egichamiddsosishas diragt blqurr@padfe@r <b9nethyl acetarmde

basesent | ag Eelécgtg o}?rglec n(%t%(#’l n bra]1§e|ﬁl o?%ggrﬁ) é)éllre : n(e: 'r?ﬁe - et%lyff)yrrohdln-}
one, chb@Qﬁllicazﬁdl@ Bshyatided) sudhr BIenér almnem dcianBMriles, Pr\e®@Bmple acetic

ally, parenterally, topically, 20 or rectally. They
anhydalrdé %’Fh@d@ﬁ%@rdﬁrwhecbbwrewlam@uwca 95 £Y§lohcxang rlslexane or
isoperffl Bt BHLAEY B REkfeorkor BAATR Bupd BRIFLR mless ptherwise
indicaitaahialtiad d@;nmpt&yleoﬂtbet pongssen Snthmeiittent atippas Intayrayso lﬁused n
ection, infusjon or inhalation;

admnjstratio
workipg, ch‘flar SHyple E?( P%ﬁ”@#o%?ﬂji@’r?éﬁ’? YULORWEr ect al by
S qﬁ@ @Sinp A8 Smcl@dﬁb RS, th¥y AMTHEbBRMRE iPtheifSrm of hydrates or
preferred. The phrases "parenteral admnistration® and
their ¢radats nagt for edarplalpsntlsd@thewblvast wsé @I%ym@hmtnnnﬁﬁfment
nistration other than enteral and topical

CryStaﬁDH]r%%ﬁVgst P& g]gﬁresﬂgual ly by injection, and includes,
WThB @tlendid il Ads 28 toithdse Ry@IB The pﬂ%é@%%ﬁﬂh&f compound
intraarterial, intrathecal, intracapsular,
obtainapkerag gn b‘[ilt@]@]ledlqtﬁ ot gy sfagic o the| nioecsslssrused as startlng material and the
remalhllﬁg é) %5.4 %té;ﬂed% atrbé(gg t %%ﬁ!:h a t%HR%%ﬁnﬁﬁl{ss formed under the

reacu@u&afd&ﬁdmn OF &b, used i ths ;ﬁ@mabf aadlﬁwatmé rfalsé@hrpaé ini dypreticddorm or
and i nfusion. 30 The phrases "syste
in the Jorme af & palta Py 6ﬁompmgldlrﬁhtﬁlgafbéer @dtl@ﬂ)gqc‘@ﬁq %c&pqdwg 'to the invention is
tered
produc R e Brose RS Ol TS Fhd Bt B ot St et on
Prodrogs a conpound, drug or other material other than
dtﬂlect ly intp the central nervous, K system such .that
Brit¥néiop Riso SAFQTaRSSS REGERASHILGRY COPRINOnS SoRfing, fnd
rnethotd@ oFBEARMR! YaBfRHi8NH QLR thidush aﬁﬁﬁ}ﬁﬁm phaMceﬁR%H? |a§06ptable
subcut aneous adm ni stration. 35 These conmpounds nay be
prodriggreif nompeweis of thehupmposndsef the eentzon. niir sxéroplet ¢nenoppds of the
%Ih 2009/ 074605 PCT/ EP2 08/ 96722 an% suit b(l e
inventi ]PaeV W %ed?ﬂ%os?fPlﬁ‘Pr TP G R FRYPY Sh s%ﬂnlvyée ase
prodrids, Prédru@XiabRlie codpSutdaYwherdi® i amlng, acidiesiav@ @i Bc})bl}bpeptlde
par ent er al | intracisternally and topical Iy, by
chain Qémersmom 8/ grméwe sthragror dewspaminorsi digbidgesis @@\eﬂlwlyamed

throu i dRRUPE e VERARG R Ao, UK R SuBop s ot

compounds of the invention. The amino acid residues include but are not limited to the 20
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5 invention, which may be used in a suitable hydrated
form and/or the pharmaceutical conpositions of the
W(DB(E)SBMGOS nvention, are for mul ated into PCT/EP2008/067220

naturaﬁ’l & nl?t{[:lllelghl %?ol allc%{%sac%g t e%l%nag% e foe lg %mbﬂlstaﬁlg also
mclucas t4 hyfedxyplolide, sggeoﬂygxsai@ dehodihg 13’®démﬁﬁn¢ Bglﬁl@t(ﬁyﬁ‘ﬁﬁtﬁhﬂen

t he pharnaceuti cal conp05|t|ons of . this invention my
norvalig, keky-plaing @aguna-gmewbEivHC ap dapbuline dpmopwsteiae ihpgoserine,

[ {

ormitR I AR TS ARGy ABaART Rl A ampasspd. For
instanc@fpesiathoanl, grameh cambdelcafataddian amtdeabr alkyl asterd)oOfree hydroxy

bei n toxic.tqQ the patien The sel eg dosa e |evel
groupyay GEISEHRIZGH IRNG BIOHDS é&ﬁ@ud@@g burcbfigiiena @ccmées
phospR&te le¥etsy dnﬁ%ﬁhﬂz‘ﬁﬁm@%&dt&u had p&%ﬂﬂ&?ﬂﬁﬁet@[&y@i@%@s as outlined

I nvention enpl oyed, or the ester t of am
in AdvdreréBiryg Dhlevarp Beeicos, 96 M, étlﬁaﬂadnmatdmodnuge obhydroxy and

adm ni strati.on,,the rate, of excretio

amingeroppsAfr 4150 MGhslstndh 458 FHEOMH PO ELES: "#‘én%fa P%tFliSd"ﬂdéFlfate esters
of hydrBgy ffo8 ?4 NB&vat RMRAY ofdydetky FAFRAY (ubzloxwﬂétﬁyl and (acyloxy)ethyl

materials used in conblnatlon with articul ar
cthersoplgion e aaypoye dnaythﬁ:eanaaéleyl cslex 0ptlvmllgrwbstwﬂ@| wtithagioups
ener al I rlor dlcm
1nclu(9n 1? r%]tOt Eréllatre]gig %E% ¢ dginc.a alibofé%hcf acu{ gurngtl%le 1?16& QL \\;\v/rlllere the acyl

grouptlhal pRtiocld &kdras déscnbydsawva,mrs alsy @h&rhBsddarPré@viNer this type
ordi narﬁ skill in the art can readily deternine and

are deggitﬁfgié% Mpeé Ghea 499@03[9, V@ Kies@Rnngsfcap giso be derivatized as amides,
sulforﬁﬁﬁﬂég%(fg% ihBharfABP ORI} b fRsd ﬁ]ﬂghfée[gme %o Sesmzpf‘pgﬁaté Et%ups

I Cl r veterinarian co art
1ncluch1¢g'|15).ﬂund BEmattd thehememiniciand cerbpkpyedtid funtti@nalities.
rmaceuti cal onpoaltlon at | evel s |ower than t ha

iTFISEPIER 0t ERIFPAUGD Q€ Hicareserhi@veRdianyis fhergfiieria e ifgzstood as
referrﬁ%fa%tto andogregstimidgyprb REEKTEd é@nﬁﬁﬁ@gﬁtﬁéq}rééemt ﬁl@entlon as
desired effect iIs achleved I'n general, a suitab
appropiaatt yndlogedeht.a conpound of the invention will be t hat

Comb unt of 25 the conpound that is the | owest dose
—QE@B@we to produce a therapeutic effect. Such an

efaf @ahpot8d @O sR phbdeht @eaRIoAIhY, AePeNgket ROPorhbifatiACk R Sther
descri bed above. Cenerally, intravenous

and
agents glgoumaddisiosaldosibactertal compewidbuiriaer ot i p@mpm@rﬁf it
t n.us 0 h di cat ed anal gesi c
1nvent1($r¥ £5k tpe%ttrhgrﬂ of a%gtenéirlgi%ca 1{0 ina %lb{?ﬁg 1 to about 100 ng

P8y th: teogr ‘amnbfnau&mdly nv@higithepe fix elbyombingteonpih @he dakigy unit
fromabout 0.01 to _about 50 ny. per kg per day, and 30

form, gf 7 Kjt ofrppigs for élfeé%oﬁfﬂﬁl%edf%daﬁméﬁ%ﬂﬁn whee g sompewrd afghe prgsent

e 8551k, Ao b0 Am AR oSy, ATRY S e o

separa&él&enthmlenﬂanﬂeyvatkdhﬁ especidhly ahlotv that tho oqgobinatigreyartners show a
adm ni stered .as {vvo three, four, fiv Si X or nore

CoOPeLAyE oS e Y AR SHET R ¥ SAMRIENYt thereQbpr opri at e
| @Jrfﬁ%uﬁd of er%ﬂ%ﬁﬁhv&ﬁ%n% bOREH A& h¥inatidh With hnother
dosage forns Wiile it is possible for a conpound
antibagferighagept. eBlartern fiydibattonaltagenié refdsitoiagy srhst&maﬁt ks either
bacteliicg&a& 8}:”b?1qorl?o/é a7t1féﬁ05 PCT%I g%g Aggoesr;lﬁégﬁg]getm gré) OF Ba?c?elrl%l cells.
AntibSQERA SbértOMhcludy Rhiisibiics, Bloekies whaniaopialNas WikctckiBStatic agents.
present invention are prepar ed from conmonl y avail abl e

The k@@m@ bngelef @;tmbﬁglcp iesdeddue.gs cRhvnt sywhesiombibstiers p@bmuembrane
1nh1b1{o|i]s€ p%t&’n sglﬂt% HQ Lol DY arld N fin Bt TR b%{d to or affect the synthesis of

DNA or RNA. Numerous antibiotic agents suitable for use in the treatment of bacteria-
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5 the followng conditions without limtation: Wthin
the scope of this text, only a readily renovabl e group
wo Iznm’o/ovésomot a const | tuent of the parti cul ar PEFEP®AS/067220

relate glsaépsgs éléocfderg a.rB g?\gO élsglf (s)td g 1n r];hytsﬁ}/a% tﬂe%ﬁ

Refer@rwat(BBR) IMleGa’;HEQSn@rhfd:@ QoingRny (M@nﬂ'ﬁm’ BIQ]t)I @3. @b rd Ed) 1999;

functional groups by such protecting ar oups,
MayodYlediead (Geptpr 59@%@% Baidapd SV ereiony Mpsy ¢ligip é%%l@éte& Minn.),
J anuaﬁg?%%é%zc%rﬂﬁ}g %g%féﬁ%%ge&}lﬁ 0?@%8 c‘?tlsI Br&(#s%ﬂ@%&rl?lﬁglcals
(11.supabiben); Meydk dvisichdds. (BhhWiy, e«‘:m dngq; rIa]msér@ﬂyraf Mascon&Gaor g

. Thi Ver| a ut t gar Ger ma 627
Antm(l@@ﬁnFH@? Euidr%mbm é\%\h@éé%h Ve 1%012%%% e kGl ¢
Introd\f@tﬁosd SMihe 48 Y0 ltﬁér@ﬁﬂ‘t)wtlc% GifidelMe M&ﬁ’ic Atﬁf‘t%tﬁ‘:@lays%s Thomas

Groups in Organic Chem stry [ enum Press, London
Jeffermndmewsit’nrlktpj/gé’ﬁima tu. Jdu/QWISf(hfé@@nabudtlﬁ g@deMtrd/\hnml and
P te% ve 15 Groups in Organic Synt hesi s", Thi rd

re ere@%ﬁs €Hteh Y ey, New York 1999, in "The Pepti des”

V@'Xh‘ﬂi’fﬁle§ of SHIVIGHS forfuse & @&ﬁblﬂ@t‘i’orﬂwnﬁ/ﬁie@ﬁﬁﬁfoﬁﬁd& of the invention
, Academ c Press, London and New York 1981,
includepputaetiest lm@tedd@gmn@@mfe ﬁlmwlﬁeglyqqmm@ mehdmgawﬁclactams
(1nclug]élg ;ymso%aci)ﬁ)élrt}ea%lc ?Pn %%41&?1?1 g} tcat%lglg}%ﬁpn cY%aléI%?n \jigﬁl(l )E)a]gllhn
ﬂucloﬁﬁUilhaneﬂﬁicﬁnﬂﬁkﬁieizlocﬂlﬁi[ﬂnﬁﬁﬂﬁﬂ r@acillig pehidilin 8 pélﬁbﬂﬂﬁl v,

(Am ng acids, Peptides, Proteins), Verlag 20" Che
plperwmﬂévafﬂlplgél@} ﬂ)i“@p@ﬂbé%mhtlc%%Hlnsﬂéb@ct%sgzobaﬁam ﬁlavulanate)
Cepha%ﬁ%@%g%ﬁ%% ge%lﬁgigg%cﬁ%lg?%dolgggt%&? géﬂﬁrﬁr cefditoren, cefepime,
cefixifdar dddmicidatdsperddonosattivamey ¢ediﬁstaarmbf®e1r1m \cafpo‘de&)ne cefprozil,

org ene Vrla Stuttgart 1974. A c racter stic
ceftazge T‘B‘}tgl?ﬂt?%ﬁe ﬁ?’&%}? cGflriaxAng. cEEXIRgCopae F’@H’DQF@EE‘ lothin,
cephapBRULdphrdding; ambEHOsidds B R %’ BRER A, sﬁ'é]ﬂ&%{y&ﬁdamlkacm

secon- dary reactions) for example by solvolysis,
kananpyeehy tdnoyein, whpxteonlygmis etriorzdntide, nmtlhmhlyndm delosshys,idap e,

ctorua s Bl SRR R el oY BT et B R g veine
minody@Rsd déi’ﬁh%lo%@l:l‘inef) QAL A1E i RY I(’hne&@b(d Q@eﬂéﬁ&ﬂ?rﬁ&r&ﬁd&o le,
manner known per se. For exanple, salts of conpounds
rifabugif, isprazened srmbuipl, eamﬂucembmvlpmgtha@pﬁ groups nay be
f %r %Stes 94 %ntﬁ glgﬂ%l gﬁt as’utsél ?rﬁéqrﬂgnglt%o%] ‘%&Uﬁ%%n% V\{ll&shof the

invenﬁ(bh inahide, lﬁft gRmot hﬁﬁfeb@og)dldcﬁ/uaﬁlb dismividéhe, didagosaie, salclitdbine,
salt of 2-ethyl hexanoic acid, with organic alkali )
stavudtpe, abaviraRaiapie. dekpvininge prafrictighingRiRdEcnZsgHnagr (rifgnavir,

indindv@& aﬁHQsHP“ H%ugﬁgfr%hgi%érr é\d%f&f(ﬂn %gﬁlagfrm%%ﬁgg{b r

caf onat es, as sodi umor potassiu

hydrogyurbg ndt-&2 b,rarrtgl@emdmﬂylmad hydmk}atp luent; rpod:ymztmmpmnaie n g
cal ci um conpounds or wth angg a or.a suitahle .
]

CastangpRFAFNS: S HSAN T I1e ARGt pecicTo. FRfGIoxirspRgFiovir

cytofdshC gﬁ?m&f)vﬁ I’Ei%xﬁ;ﬁ{ fulfal¥, B- ﬁ&l@lgﬁﬁfne%ﬁdﬁl@Bha 1pﬁ@l‘ld’]?grrnate fusidic
use Acid ‘addition salts of 35 conpounds o

acid, IJPAsBneflomitbimei Immoawlqtﬂnmrméme|1$¢t1uqmt@rmp§rdmﬁmi®nytom

isonia%‘é%igiyg%%g}t%@% gnsaglélﬁﬁlo ghragtr Z?egggng@g fuga%l}n yAOOl enfuvirtide,
gp4l- Séih\teatﬂeﬁtl@dsl ANiRYRD BNOP4! QAGROTDAl TR ddtaisial hol&ules, CD4-
onpounds of the present invention containing acid
1gG2, @ﬁdi combingtiens therepk. ni ng groups, e.g., a free carboxy
£ . e g. -
95948, S0 LR AT AR, (3K BB E5 A B R
combidaliés with dndlid, betaet aetlirhitedool fite radicgl scawdrigarsyweslsrbic acid,
bases, or by treatnent with ion
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5 exchangers. Salts can be converted in customary
manner into the free conpounds; netal and amoni um
wa 2000874565 be converted, for exarrpl e, by treat PENEP2A0S/0657220
e ac

Vltam[1)n b %Ql—{;anc% a%thEs alemo(%heir%‘%e]ugc 6% ngn é{e{dldem anP—mﬁg{eratory

ures

drugs] ﬁ@ﬂﬁiﬁsarﬁbir@aﬁ@bit@y@mt gt gmigal atgbﬁts d@ityighadeats, Bealgesics,
N h(Pfgarated in a 10 manner known per se into the
Tronc

Jafare dhipes fop s tepatnng of @%@@é@ﬂﬁ@a @aiirbpdy Bvpasiana ggent,
1 e
mino G ForBEAEH Bt ioR Rl A0 BB RRIRIR S s,
lym@hdemmau@@d¢$MRm&&ﬁpamabnﬂmmnbﬁ$ﬂmﬁﬁﬁple over silica

gel or b medi um pressyre |liquid
S e éf“ép}ﬁhf‘o\%?n%?n arka ihanad dery e fgulated in
separa%t@ﬁ%&?& ﬁﬁnﬁa%@ﬁlaﬁ%a§r Rt Rbreafdhe QYABY & dose@é fbis administered

lon of salts with optically pure salt-form ng
to a pateeaty et sonaproing @p dreatvanmioofand hey acBiltmmi agoat glay be formulated
di ast er eoi,.soners_so obt bIe or, le b
togettft TP CERGTETOR §ot apiGedicrortoayRd o) TERSTBh HTaay may be
formuPM& inQiel dofddeYoRs hhy BreGAHHIBRAIRERThaA) So fohﬁhﬁfdaqgg@ﬁ&sn
and final products can be worked up "and/ or purified
anothgc(@gfpgﬁ fagmit dnysepaiets Idgsqggtf@m@gnakb@admmﬁteﬁgi) at the same time or
dﬁﬂxmﬁ natographlc nmet hods, distribution nethods, (re-)
HR1ization, and the like. 20 General process
C Mt@i‘ﬂah@é@ a Et&nﬁ@lltidilvhiﬂ’l@ls apRhii®s cormprgen et additienatbbent as
ocesses nentioned throughout this. disclosure. The K .
descri ?(bb%ré@ E@@;f@mn?nwﬁwégq presanh B ingivisighepmpssitigng, combination
compbsnt\f tbtoiﬂa 1@@0 %d out unde_r react i on
conditions that ar nomn per se, including those
rrent i oned speci f iBxekplification &faht levealisence or,

cystomari.ly, in the presenc f solvents or n
B W%MY lrscﬁmlé%zé frated &1t e vahe eemmpl ¥ tqltra%gmalaéwt be
constt’u@&3 hd @B AR ideNeTh ERIGNDf lt'l%eeﬂe&ﬂgm@bﬁ%ﬁll Y81 &5, Unfkss

he absence or presence of catalysts, condensat i on or
otherwm@mndmatezh c@lvagmnaé techmuesxdepll bialegy, eedl:h&l‘wg@ meqlecudardiology,

t .., i t
transefifeiUb R e T GO pRotra Bl hiRbe bRk e SBERE it
at reduced, NOGRENERALSSENIHELISEVIESHODSE, for

exanple in a tenperature 30 range of from about -100 C
t dlapetingl gerialsnonilding hlogksy reagamipl ecids, rhwses, dehydrating agents,
P I :
sbvQRPRELIBL i 805 Sy ABBECHE IO S pd 2B B GHOPLion ar

eithertcomiiciolly availablclonxat Bepedatad s, ofgmie Byrﬁhémﬁrﬁbtﬁbﬁs?known to one
ressure or_in a closed vessel appropriate

of ordjpgyxrskyt ds b a1t dirnbep-Weyl #tih .Pkﬂerlt%at Mydhidsref, Ofggpic Synthesis,
Thlen?ex Wﬁrﬁe Q'P)j e? @Eeé aﬂrhgca&(g:t ?Buncﬁ' J'RY gfbs@ﬁt Bh Ran 32 ot Hftt;duced by

stages o ons, mxtures o | SOmer s

organ&rs@nﬂmmmﬂﬁ:aiﬂ kbews ¢ an@ad featdinaG3sKADIN2(MO AHtGE 4B@&n in the following

PCT/ EP2008/ 067220 into the individual isoners, for
examilgSinpl e di ast er eoi somers or enantioners, or into any

desired m xtures of isoners, for exanple racemat es or

m xtures of diastereoi sSB¥YMPLES: exanple anal ogously

to the nmethods described in Science of Synthesis:

Houben- Weyl Met hods of Mol ecul ar Transformati on.
Defingtio®ysg Thi ene Verlag, Stuttgart, Gernany. 2005.

A A Ankstrom
ACN acetonitrile

AcOH acetic acid
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5 The solvents from which those solvents that are
suitable for any particular reaction nay be sel ected

WO pwbdwso3 hose nmentioned specifically or, for BXERP108§/067220

wat er, esters, such as |ower alkyl-Iower al kanoates,
for exanple ethyﬁqﬁ%@§ate, ethers, such as aliphatic
ethers, for exapple diethyl ether, or cyclic ethers,
bnBr ¢ or “exanpl e tetrEEVQW%?ﬁ? n or dioxane, liquid
aromati ¢ hydrocarbons, such as benzene or tol uene,
boc g| cohol's, such a&’fBHRRY3OON¥t hanol or 1- 10 or
2-propanol, nitriles, such as acetonitrile,
C  hal ogenat ed hydr é€bidons, such as nmethyl ene chloride
or chloroform acid am des, such as dinethyl formm de
cat. or di nethyl acetanilygc bases, such as heterocyclic
nitrogen bases, for exanple pyridine or
CDI N-net hyl pyrrol i dictbodyldoingdazodr boxyl i ¢ aci d anhydri des,
such as | ower al kanoic acid anhydrides, for exanple
CSA acetic anhydri deamghghilfonid ddi€ar or branched
hydr ocar bons, such as cycl ohexane, hexane or 15
conc. | sopentane, or nm.¥tdhesc@f those solvents, for exanple
aqueous sol utions, unless otherwse indicated in the
Cbcogescription of thaiRhes®ssss: Such solvent mixtures
hmay al so be used 1n working up, for exanple by
Da chr omat ogr aphy o&mfﬁﬁgitioning. The conpounds,
including their salts, may al so be obtained in the
formof hydrates,, or their crystals may, for exanple,
i ncl ude the sol v8fi#tsed for crystallization.
Different 20 crystalline forns y be present. The
DIBALR AR Aol reIate§”%ﬁ§52@BmWH@%B§ﬁBPns of the process
in which a conpound obtainable as an internedi ate at
DIPEAny stage of thedpsapeesdcthgamged as starting materia
and the renmmining process steps are carried out, or
DIPCi n whi ch a start Naly-aémsoprapalcaibodfimideed under the
reaction conditions or is used in the formof a
DMFderivative, for eéksdihethyormamidt ected formor 25 in
the formof a salt, or a compound obtai nabl e by the
DMI process accor di ng,3tdimehg]-2ixedizbRdindse pr oduced under
the process conditions and processed further in situ.

DMP Prodrugs  This i megdhjaeih périRliRAcoOnpasses
phar maceuti cal conpositions containing, and nethods

pcc of treating bact fiaf 'Cp,fh_ggwggdimagugh

adm ni stering, pharmaceutically acceptable 30 prodrugs

DCEof conpounds of gﬂﬁkﬁggﬁggnds of the invention. For
exanpl e, conpounds 0 e invention having free

am no, am do, hydr or,carboxylic groups can be
DCMonverted into gF%E¥ﬂ@§ma$%odrugs i ncl ude conpounds
wherein an am no acid residue,. or a polypeptide chain
DMAgt two or nore (éﬁgﬁ@ﬂ@ﬁﬁwn%ﬁ?ﬁ@“br four) amno acid
residues is covalently joined through an am de or
DMS@st er bond to a Hredhysilfxidaydr oxy or carboxylic acid
group of 35 conpounds of the invention. The am no acid
EtOAgesi dues i ncl udecthyt acgtage not limited to the 20 -64 WO
2009/ 074605 PCT/ EP2008/ 067220 naturally occurring
EtOHam no aci ds commothhyoldesi gnated by three letter
synbol s and al so includes 4-hydroxyproline,
eq hydroxylysine, deguisilegts | sodenosine,
3-met hyl hi stidine, norvalin, beta-al anine,
g gamma- am nobutyriggs acid, citrulline honmocysteine,
honoserine, ornithine and nethionine sul fone.
Addi ti onal types of prodrugs are al so enconpassed. For

deg
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5 instance, free carboxyl groups can be derivatized as
am des or al kyl esters. Free hydroxy groups may be

walerwmwatedzed usi ng groups i ncluding but not | iPCT/EP200£067220

hem succi nat es, sph .est e
Grubby ﬁ?r]et hyl anmi noac et g’?@g&égén% me&lyfpﬁenyl)'z'

phosphor yl oxynet (iyligaetidinhBdeteH dichforOptchigthylét)(tricy clohexyl

Advanced Drug Delivery Reviews, 1996, 19, 115.
Car bamat e pr odr u§Bophingygte®ynand  ani no groups are
al so included, as are carbonate prodrugs, sulfonate
h esters and sul f aheutssters 10 of hydroxy groups.
Derivatization of hydroxy groups as (acyl oxy) net hyl
HATW@nd (acyl oxy) et hyl-(7-stahenrzstrwdzel &iyh)-N M Nalsiretrgmothplum@yium
be an al kyl esteLf ?ﬁﬁio ally substituted with groups
i ncl udi ng but noffAIPIWIIRTU her, ami ne and
carboxylic acid functionalities, or where the acyl
HMP&roup is an ani n8e%@rsihlebewnog@idiescri bed above, are
al so enconpassed. Prodrugs of this type are described
hep in J. Med. Chem ha®®®; 39, 10. Free anines can al so be
derivati zed as am des, 15 sul fonam des or
HCl phosphonani des. Aydrodilotihesé prodrug noieties may
I ncorporate groups including but not limted to
inh. et her, am ne andimdlsitioxyli c acid functionalities. Any
reference to a conmpound of the present invention is
imid. therefore to be um@Resitood as referring also to the
correspondi ng pro-drugs of the conmpound of the present
K invention, as aRp@priate and expedient. 20
Combi nati ons A conmpound of the present invention nay
SO be used in I: [ L4k .. agents, e.g.,
Kfndgﬁ addi ti onal an?&g%@?gbfgﬁn%%%ggg%%%Fﬁat is or is not
a conpound of the . inventiaon, for treatnment of a
KoCOpacterial i nfect PORHTSYLY ?8ct. By the term
" conbi nati on" isr an ”eithe[ a fixed conmbination in
one dosage unit "ZBUPOMPTEPEMRYt of parts for the
...conbi ned adm ni stratigon where a conmpound of the
LiBHpr esent i nvent i SHIWRPORIYEHES nati on partner may be
adm ni stered i ndependently at the sanme tine or
LHMBgpar at el y wi t hi Hthinmbeyaptcgiwdibibylasdgs especial ly al | ow
that the conbination partners show a cooperative,

LC e.g., synergisti tiqguidfchegnatogmplany conbi nati on t her eof .
A conpound of the present invention may be used in
LC/M8onbi nati on w t hligmdtdhermat3grapint mbascfpecttvmh agent. The
term"anti bacterial agent” refers to any substance
M that is either hagirericidal or bacteriostatic, i.e.,

capable of killing or inhibiting the growh of
MecNpacteri al cells. gcotdttiirR@ct eri al agents include

anti biotics, biocides, antimcrobials, and

acteriostatic a The known types of antibiotics
Meo}?nclude, e.g., cgﬁﬂkéa1l synthesis inhibitors, cel

I
nbrane inhibitors, . t@el.n synthesis inhibitors and
MgS(?fmibitors t hat %}ﬁﬁﬁ?%ﬁgFﬁ%Efect the synthesis of 35

LDA

MH DNA or RNA. Nunerousha tibiotic agents suitable for
Zuse in the treat fESE"SY bacteria- -65 WO 2009/ 074605
. PCT/ EP2008/ 067220 . rel ated di seases and di sorders, are
min known and di scl o888, g. in The Physician's Desk
Ref erence (PDR), Medi cal Econom cs Conpany (Mntval e,
mol. sgvgs) | (53. sup. r oiRFular sicgegn:  Mayo Medical Center
Formul ary, Unabridged Version, Mayo Cinic (Rochester,
NaBHW nn.), Januarysad@8;boxerydkid¢ ndex: An Encycl opedi a of
Chemi cal s, Drugs and Bi ol ogi cal s,
N normal
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5 (11. sup.th Ed.), Merck & Co., Inc. (Rahway, N.J.),
1989; University of Wsconsin Antimcrobial Use

w@ood®e7463 t p: / / www. medsch. wi sc. edu/ cl i nsci/ PCT/EP2008/067220

<Nhﬂ15awcg/ancg.htn1;n &qﬁg&?u%.égpoq$>éhe Use of the
Anti biotics cui déI'fre, "6 peél?lg Anti biotic d asses,
Thomas Jefferson @erersit

Pd/C 1t p://jeffiine. P} Ll POAFEPBAC ant i bi ot | cs_gui de/ i nt
ro.htm; and references therein. 10 Exanples o

i ted f

PEG(RDI bi of i 65 1 or - Goi HMCEREI AT Mot A CBrgd dats
of the inventionyyi ) F myted )

qui nol one, nacroF?gg?Héﬁg%)6e%%$%§§$§§gggﬁg_ihg%%?0796%
(3-lactanms (i nc/AMERYGEMN €i750in, anpicillin

bacampicillin, carbenicillin, cloxacillin,
PS dicloxacillin, fpblystyeonacillin, methicillin,
mezlocillin, nafcillin, oxacillin, penicillin G
Py penicillin V, pppegiagci I 1in, pivanpicillin
pivimeci | linam ticarcillin, sulbactam tazobactam

ppM ¢l avul anate), 15 %%ﬁ%%%ﬂﬁﬁﬁ!ins (cefaclor, cefadroxil,
cef amandol e, cefgzo n, cefdinir, cefditoren
rp cefepine, cefix%ggﬁm%ﬁg§picid, cef oper azone,
cef ot axi me, cefotetan, cefoxitin, cefpodoxine,
cef prozil, ceftazid%ne %eftibuten, ceftizoxine,
ceftriaxone, cefﬁ?%quﬁgenEgﬁhalexin, cephal ot hi n,
cephapirin, cephradine), am noglycosides (including
gent anycin, streptOHPEitH ani kacin, kananyci n,
vi onyci n, capreonycin), ethionam de, prothionam de,
§ cycl oseri ne, dap§@ﬁb, 20 cl ofazimne, tetracyclines
(tetracycline, doxycycline, chlortetracycline,
sat. oxytetracycline, satpiafscycl i ne demecl ocycl i ne),
oxazol i dinones (linezolid, eperezolid), netronidazol e,
TBS rifabutin, isoni azobitgldietthalsdyt ol , and conbi nati ons
t hereof. Exanples of anti-viral agents for use in
TMS conbi nati on w t htdihethggilplounds of the invention
i nclude, but are not limted to, zidovudine,

TBAH am vudi ne, di dap@sbi§lanfadminh @Rb® 25 stavudi ne,
abacavir, nevirapine, delavirdine, entricitabine,

TBTIEf avi renz, saqui eayidzotrlad ONGUNT N, N DILBRYMh&thyluronium
nel finavir, anprenavir, tenofovir, adefovir,
at azanavi r, fosamgrafnerpbprathydr oxyurea, AL-72 1,
anpl i gen, butyl ated hydroxytol uene; pol ynmannoacet at e,
TLC cast anosper m ne; tlioidyeacianmacrgeaphyphar mat ex, CS- 87,
penciclovir, fanticlovir, acyclovir, cytofovir,
TEA ganci cl ovir, dextddhylsdinkat e, D-penicillam ne
tri sodi um phosphonoformate, fusidic 30 acid, HPA-23,
TFA efl orni t hi ne, nopgrR@cetiPenlam di ne i set hionate,
peptide T, phenytoin, isoniazid, ribavirin,
rifabutin, ansa i etrexate, SK-818, suramn
THE UAOO1, enfuvirtr%%%ﬂwgg4r%§erived pepti des, anti bodies
, to Ch4, sol ubl e 4 CD4- cont ai ni ng nol ecul es, CD4-
| g&, and conbi nations thereof. Futher exanples of
. agents the conmpounds of the present invention can be
min-ysed in 35 conb™BFHn with include, but are not
limted to, free radical scavengers, ascorbic acid,
Mz _66 WD 2009/ 07460%SPEYIRES008/ 067220 Vitamin C,
anti-cancer agents, chenotherapeutic agents,
MS' nhon- st eroi dal anfiass #ifcctiwiat ory drugs, steroidal
anti-inflammatory drugs, anti-fungal agents,
HRM@et oxi f yi ng agenhigh rasediitgpasness spedsiionchodi | at or s,
drugs for the treatnment of vascular ischem a anti-body
NMRnonocl onal agent puclearnmoagndii¢ rdsomancopi cal application
for hair growh, diuretics, inmunosuppressants,

RT

R
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5 | ynphokynes, a-and-(3-interferon and conbi nations

t hereof. The conpound of the invention and any
wadavhiwenml agent nay be forrmulated in separ apET/EPRL@7220

forms. Alternatively, to decrease the nunber of dosage

forms adm nistered to a patient, the conpound of the

o] addi tional agent may be fornul ated
ANA#QEE&&TMMQ@ conbi nati on. For exarrpl e, the compound
of the invention inhjbitor my be 10 n;glléeaéed in one
NMRy peofgie spetin HRdeesadecann i Borkar 48¢eMHz ﬁaty SPSRtoRteERy unless

r e
other\%gg Iﬁéﬂglﬁm ydhbrén%g %{1&? él{eg?%%&git IE?J%(E;H ge??nl)éle 3& %ﬁﬁhgl (%033%3 dimethyl
sulfoxade o). 8t ort dhhersfordl (B&r26at i vel y, a conposi t| on of this

i nvention conprises an additional agent as described
LC/M®erein. Each conponent nmay be present in i ndi vi dual

conposi tions, conbination 15 conpositions, in a
Methdéd ngoﬂlp‘o@fi@@a&btahﬂ?zedl-:é&ﬁﬂpiﬂeﬂhﬂi gpRy c@furﬁrhﬁsllgng@ Rt4.0m, 3 um)

~The invention is further illustrated b fol | owi ng
with &2ampl ggdionhelubios K08 marctapatrile/Br(@tSr aggndniymHepmate) and a
ft4IIHE/rn1 he practice of the present invention wll
Y, ess otherw se indi cat ed convent i onal

Meth%f gh{ég&%%mwg@%‘:hgh 8}%&1 ?ﬁﬁ rp u§ree ]gp e Waw a01d) and fast

gradidnfMUNedtRBYray Midss B éﬁr@ h bk A{l? AEDSK dhrthatb§@nAP00-400 nm, scan
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range P20t $i0ORPd| dakdient: é’@g?éﬁf) MeGNHY) ih3sam (X éﬂy@mﬁt Pnb injection.
Colunfly efnﬁﬁsll OPR3YENkSs o d3° ahak x ¥ DL in Yo &er%zf dto

ael 9P%e Conpounds &"Prese’t i nvention are

M thqﬂéhﬁﬁyi‘%f HELPS HePNEhalandu vhPlahul ST NiP) and

fast (zoksd%) grdiche E[&trBiﬂ?%bﬁﬁss%}é&tra“(@r}) aﬁ@lg ))119 B-uVeIhR@Stoffam 200-
|1 e

Organi ¢ Synt hesi s me, Vol unme 2 Further, the

400 ngp ﬁmuﬁm@e b?rO (831 l@a e@ﬁlentn%ﬁt)?/odweeblﬁi& imp? owin éémlkjmm) 2uL

inject B Y G DDl e b B RGur SE Gp es.
o AT ST .<%r@9s§ tcé%%‘%%“m@e@ mobile phase

(0. 1%&%&%%%&'29%{1@%2@@ 9(&@)(,@‘%}1%993E%ﬁbsﬁ%nﬁ]%s%@éﬁdj@r&gﬁ@@-) DAD-
tert-but oxycar bonyl | sius cat.” catal
UV clyabwingrah i2)-¢88 oine scan range 120-1500 Da. Gradient: 40 90% MeCN/H,0 in

flow IJaJ[e q

2 min (2 mL/min), 2uL injection. Column: Inertsil C8-3, 3 cm x 33 mm x 3.0 um, 40 deg C.

Method 8: LC/MS method for NON-POLAR (greasy) compounds with neutral mobile phase
(5mM NH,; HCOO) and fast (40-90%) gradient. Electrospray mass spectra (+) and (-),
DAD-UV chromatogram 200-400nm, scan range 120-1500 Da.  Gradient: 40-90%
MeCN/H;O in 2 min (2 mL/min), 2uL injection. Column: Inertsil C8-3, 3.0 cm x 33 mm x
3.0 um, 40 deg C.

Method 9: LC/MS method with broad range (5-95%) gradient with acid mobile phase (0.1%
Formic Acid). Electrospray mass spectra (+) and (-), DAD-UV chromatogram 200-400 nm,
scan range 120-1500 Da. Gradient: 5-95% MeCN/H,O in 2 min (2 mL/min), 2uL injection.
Column: Inertsil C8-3, 3.0 cm x 33 mm x 3.0 um, 40 deg C.

Method 10: LC/MS method with broad range (5-95%) gradient with neutral mobile phase (5
mM NH; HCOO"). Electrospray mass spectra (+) and (-), DAD-UV chromatogram 200-400
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wor@M74dozli | sobut yl al um num hydri de DI PEA PCT/EP2008/067220
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nm, SRflq\l.rqI%Fi ?(g)bfiogy]:)%arﬁga&lelnl}ﬁg S%OSW/HZO in 2 min (2 mL/min), 2uL
inject®nNCiluret:hjdctoit 0818, dem PMB3 hdx 3.0 um, 40 deg C.

di met hyl - 2-i m dazol i di none DWMP Dess-Martin

Meth®El 1:00CNAS enddedd POl SR CdoRimls 3t odid MoBle pR&E (0.1% formic
di chl oroet hane 20 DCM di chl or onet hane DVAP

acid) 4ndi stewvh(0-400°%bgyadiditne ElQuBEprdy nnedsy bpegirg ok dend E).ORAD-UV

et hyl t at.e Et OH et han equi,va o .
ehronfiigbhyp SRR e an B b bR B S L0 MEER 0 in 2
min (3 m3/RiiS( 2ul ifffedtionmetdiyhiph emeds)-GDS3 (C-18, 3 cm x 33 mm x 3.0 um, 40

(i.m dazol i di nyli dene) (di chl orophenyl net hyl ene) (tricycl
degfe%ﬁéxyl phosphi ne) rut heni um h hours 5 HATU

O (7-azabenzotriazol-1-yl)-N,N,N ,N -tetranet hyl uroni u
Methed 1B ext4/M$o nopinsls firaPOLARVRATeNEtve with phogieh anchiicdphase (SmM

N OB Gy 00 R R ke b (T &, Bhp-uv

chronta@ogaamatdoplaiosirh y sz ideze KICDSDPDhE ASGtadith € a-benatMdedS/H,0 in 2
~ LDA l'ithiundiisopr %p){I am ne

min (2 mL/min), 2uL injection. Column: Inertsil ODS-3 (C-18, 3 cm x 33 mm x 3.0 um, 40

deg C.

Method 13: Compounds are analyzed on an Inertsil ODS-3 column (C8, 30mm x 3.0 mm, 3.0
um) with a 2 min gradient elution (5-90% acetonitrile/H,O/5 mM ammonium formate) and a

flow rate of 2 mL/min.

Method 14: Compounds are analyzed on an Inertsil ODS-3 column (C8, 30mm x 3.0 mm, 3.0
um) with a 2 min gradient elution (5-90% acetonitrile/H,0/0.1% formic acid) and a flow rate

of 2 mL/min.

HPLC purification utilizes a C8 or C18 column (30 x 100mm, 5 um, brand: Sunfire or
XTerra) and is performed with an appropriate gradient using two methods (unless otherwise
noted). Method 1 consists of 0.1% TFA in 5%-95% ACN in H,O. Method 2 consists of 10
mM NH4OH in 5%-95% ACN in H,O.

LC analysis utilizes a liquid chromatography-UV detection (LC-UV) using a Agilent 1100
liquid chromatograph. LC conditions are as follows: column: Atlantis C18 (Waters, Inc.), 15
cm x 4.6 mm x 5 um; column temperature: ambient; flow rate: 1.4 mL/min; injection
volume: 3.0 pL; gradient: A= 0.1% trifluoroacetic acid (TFA) in water, B = 0.05%
trifluoroacetic Acid (TFA) in acetonitrile, 0 - 95% B in 19.0 min, 1.8 min hold.

General Scheme 1:

-72-



Li BH4 [ithium borohydri de LHVDS
['ithiunmhexanmethyldisilylazide LCIliquid

wa@ kooonrteeyr aphy LC/ M5 i quid chromat ography nmeBGI/EP2008/067220
spectrum M nol ar MeCN acetonitrile MeOH net hanol
MySO4 magnesi u ulfate M1z negahertz 25 mn m nut es
nmol . siev | ar sieves NaBH4 sodi ohydri de
N nob@/zg9 2009/ 074605 PCT/ EP 08/ 06 N) NVR
nucl magheti c resonance Pd/ C pal ar bon

Sd\l O (2-am noet hyl ) - O - net | ene

gg cRl 750 NH2( CH2CH20) " CH3; (@A [80506 62- 5] ;

a 07964; 5 AVERACGE MW= 750 FS pol ystyrene
i PPM p per mllion

r gom t enper a Rt Aetenti
R t ef t - butyldinet hy

IBAE tetrabutyl a nu

5 —_—
iy agls ﬁ% ey
CNﬁe zot¥iazol - 1-yPHN, N N, ° N Net$ amet hyl'ur o |LFH'T'
afl uor obor OrLC t hi n- Iusz_g—éhromat ogra'riH
EAtr et hyl am ne| TFA trifl uer aceté |d TH
Eiif””ra” %)%

Q X,
[_<>‘N3 HN

SN
Z N
D ©
Ns S N OH
— HN_ o
o) . jf
HN \:E;/H NH HN
§ Ny o C5V47_<
~NA ° S /2:<

i O

-73-



h hours mn mnutes 25 nfz mass to charge M5 nass
spectrum HRVS hi gh resol uti on mass spectrum NWR
woe@beawodragneti ¢ resonance -70 WO 2009/ 07460BCT/EP2008/067220
PCT/ EP2QQ 8/ 067220 ANALYTI CAL METHODS NWVR: pr ot on
spe re recorded on a Bruker 400 MHz ultrashield
q;{r\{;&;eter unl ess otherw se notBt Chenical shifts
ase,meported in ppmrelative to/?‘e(t hanol (6 3.31),

difethyl 5 sulfgxide (6 2.50),S@Nchloroform (6

7 . LO ME: od 1: conpoungs are anal yz on an
| lgerlt si m (C18, 50 6 m 3 g ith a
2 ig&ntd ellution % onitri 5 v

a a flowrate df /]
' L LT M5 net hod & d MobitY e gpiase
% f orm c ac' and f ast I ent. El eqghN ospray F
ss s tra (+) and (-), D chrorrat ogram -400
ange 1 1500 Da. QNadl 80% CN H20
Nm o 2L injegti : | neNFs; |
N,.QDSS C— , 3% mm x 3. gm 4 g 6:
GENERAL L od with nemtal nobP e h s (5 m
NH4+HCOO-) and fast (20-80% gradient.

El ect rospray mass ectra (+) and (M), DADUV 0
chrormt ogram 200- 400 nm scan range 1 -1500 Da>

Gaglent : 2080%|\/|eCl\VH20|n2mn( [gin), 2L
ect®on. Colum: Inertsil ODS3 C 18, fn x 33 nm x

%ﬁ% gm 40 deg C. Method 7: LC M5 hggl for NON- POLAR
easy) compounds with acid nobile pifase (0.1%

mc acid) a ast (40-90% gradi
nd (-), DAD- 20
arf range 120- 1500 Da.

. Electros
omat ogr am

N&:ﬁoqﬂ‘@s% 0

=2 nmL/mn), 2L injegti _
"3, 3Q>82X 33(§n”nx309 "1 d&y C 0%
hod 8: LC thod—f—eJr—N(J\l- POLA reasy) HN_o
co sun s W|th eutral nobi | e phd2 +HCOO-
agt H4O 9 (gradi ent. El ect r b8 SSHspect Ny
+) ﬁ UV chr omat ogr a Ncan
range . CGradient: 40-9 25 Ve H2 N O

mn (2 2L injection. Co : I nertsi

x33mn 3.0 gm 40 deg C. Methgd 9: LC M
rret hod with broa®@<range (5-95% gradient with acid O<
nobi | e phase (0.1% ForXic Acid). Electrospray mass
spectra (+) and (-), DADYY chromat ogram 200-400 nm
scan range 120-1500 -\ Gradient: 5-95% MeCNH20 in 2
mn (2 n./mn), 2L iBjebtion. 30 Colum: Inertsil
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The compound of general formula (i) may be prepared via synthetic methods well known to

those skilled in the art, or alternatively isolated from a fermentation broth. See, for example,
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rate of 2 mb/mn. Method 14: Conp ds are anal yzed

and Wpsy nBiotestive @pgums #bQigie @sntf@ l@ha Wik &3Sqns Gﬁ?l) The
compéﬁﬂ(t:nted[bo eﬁ@q‘ &P%%?loi%%}ﬂ? éwmfncy gé ? dﬁ%gta@g&)y re?(itm\%, com ound PV) with

a rea@ivalrbagent shdRL&S pmreld‘ctropﬂlleo ralklyilatinng@n‘a aCglating @g&t or protecting
X 100 m bran Sunfl e or
groupxge} ﬁoaf)fgoag aomgowr & Copondr PSP ht U Ee éY%a%h? prepared
g t e ot,h n hed
by Sl e @?%“F%\E‘Pn%é%% SR B S R ehnove the
proteating greurs(Oaf. Tbe chpNﬂztt]af gemefﬂl/esgﬁ@mmml) mﬂ—h@rep@ed by reacting

I [ t I h t h t ect
comptd $F) St Gk Preia B S B R P E R e R g - The
comp&afadbt | g&[&alaﬁﬁwﬁﬁ’e f ol gQ\éﬁ becfi’ﬂe £red b@&t ﬂe@&lﬂgsc&ﬂﬁound (vii) with a
Waters, |nc. cm X gm_ col um

suita eeﬁlp@rmhuﬁealkﬁlﬁbn@ Bgents 4>T0WY|13£§111§ agmnu(XnQ/ mlhe cpmpewnd ehgeneral

structl(n%__(%}el m&{%ﬂ&iﬁf%&&[@ )%I‘{l]? u%n# ngl ace e[c?c? %gé % (%k:)%phﬂe or

electrophi@ae r@nberdnly @emfliningGhdbeBindgrd8p Aﬂitefinatilveﬁy ﬁh}ﬂ ohﬂﬂe@h steps (A-
General  Schenme 1; -72 WD 2009/ 074605 PCT/ EP2008/ 067220
H) may Regperformegd in a different order, or with some steps removed or slightly altered,

which is obvious to those skilled in the art.

General Scheme 2:
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Intermediate vi can also be cyclized to form a heterocycle or heteroaromatic ring according to
process J through an alkylation, acyation, cyclization, transition metal-mediated coupling, or
condensation which may be acid or base catalyzed to form x. Compound x can be further
derivitized through alkylation, acylation, transition metal-mediated coupling, etc. and the

protecting groups removed through process K to provide xi.

Example 1: Preparation of Diacid 3 of Table A:
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-75 WD 2009/ 0746 CT/ EP20 N X3
added NaOH crystals (0.192 g, 4.8 mmol). The reaction rnlxture is sonicated and stirred at 22

°C for 1 hour (LC/MS: m/z [M+H] 1125, R; = 1.12 min, method 1). The reaction mixture is
then cooled to 0 °C and EtOCOCI (17.8 mL, 192 mmol) is added via syringe. After stirring

reaction mixture at 0 °C for 1.5 hours, the reaction shows the acyl carbonate intermediate

(MS m/z 1197 [M + H]"). NaNj solid (6.3 g, 96 mmol) is added to the reaction mixture and
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aqueous brine solution. The organic layers are combined and dried over Na,SOy, filtered and

Step

concentrated to provide 6.2 g (83 %) of a yellow oil, 4-hydroxy-butyric acid methyl ester.
Step 5:

To a solution of XIII (3 g, 2.6 mmol) in PhMe (100 mL) is added 4-hydroxy-butyric
acid methyl ester (1.2 g, 10.4 mmol) and the reaction mixture is stirred at 75 °C for 12 hours.
7 g of Si0O; is added to the mix and the solvents are concentrated under reduced pressure.
The solid is purified by flash chromatography, eluting with 100 % EtOAc to provide 3.82 g
(quant. yield), of a yellow solid, XIV. MS m/z 1240 (M + H)".

Step 6:

To a solution of XIV (1.8 g, 0.15 mmol) in DMF (50 mL), is added 4-bromo-butyric
acid methyl ester (1 g, 0.87 mmol) and Cs;COs (800 mg, 0.48 mmol). The reaction is stirred
at 22 °C for 48 hours. 5 g SiO; is added and all solvents are evaporated in vacuo. The solid
is purified by flash chromatography, eluting with MeOH/DCM (0-10 %) to provide 1.5 g (75
%), of a yellow solid. MS m/z 1357 (M + H,0).

Step 7:

To a solution of the diester (250 mg, 0.187 mmol) in MeOH (10 mL) and H,O (2
mL) is added NaOH crystals (37 mg, 0.933 mmol) and the reaction mixture is stirred for 72
hours at 22 °C. 6 g of SiO; is added and the solvents are concentrated under reduced
pressure. The solid is purified by flash chromatography, eluting with MeOH/DCM (5-10 %)
then to 10 % MecOH/DCM with 1 % AcOH to provide 0.2 g of a yellow oil. The yellow oil
is purified by Gilson HPLC eluting with ACN/H,O (5-50 %) with 3 % n-propanol.
Lyopholization for 12 h provides 4 mg (16 %) of a white solid, 3. LC/MS: m/z 1329
[M+H,0]", method 1. LC: R, = 8.84 min, HRMS (ES") CssHs7N30,3Ss: Calc.: 1312.2601
[M + H]"; Found: 1312.2637. 'H NMR (DMSO-d6, 600 MHz, 300 K) § 9.047 (d, 1 H),
8.698 (d, 1 H), 8.683 (d, 1 H), 8.605 (s, 1 H), 8.459 (dd, 1 H), 8.381 (d, 1H), 8.265 (s, 1 H),
8.238 (d, 1 H), 7.758 (s, 1 H), 7.388 (m, 1 H), 7.361 (s, 1 H), 7.321 (m, 1 H), 7.289 (m, 1 H),
7.239 (m, 1 H), 6.06 (b, 1 H), 5.295 (m, 1 H), 5.237 (t, 1 H), 5.211 (dd, 1 H), 4.998 (d, 1 H),
4.979 (s, 2 H), 4.272-3.787 (dd, 2 H), 4.163 (t, 2 H), 4.007 (b, 2 H), 3.391 (s, 3 H), 2.717-

-79-



700H 0OSN N N_SN'OH NSS=0OHNO HN/ p S
HNO H NNNI OS (3) -77 WO 2009/ 074605
weEFanbaPGBD8/ 067220 Schenme 3: Preparation of DPEIVEPR2008/067220

oGRS s L2 BRI B gt NG o 110

1900T5A2 Hapetgm(am& N).9. alhb\gm(dsm;ar\ls 60 CNSI| SN'OH

OHVO OHNSTHNS ~-~HNH ~-~ NNH OO
Examplfm Reepyratiqn ofPireid4ofiTapledhs ~ s X1 X1l O1 O1
HO
0

TN O @
5 Step 1:

To a suspension of acylazide (XIII, 0.600 g, 0.522 mmol) in toluene (20 mL) is added
trans-4-hydroxy-cyclohexane carboxylic acid ethyl ester (0.134 g, 0.778 mmol) and the
mixture is stirred at 80 °C for 5 h. The reaction is concentrated in vacuo and the crude
product is purified by flash chromatography (MeOH/DCM) to yield 0.236 g (0.182 mmol,

10 35%) of the ester.
Step 2:

To a solution of the ester (125mg, 0.098 mmol) in DMF (0.8 mL), is added methyl 4-
bromobutyrate (67ul, 0.588 mmol) and Cs,CO; (112 mg, 0.341 mmol). The reaction is
stirred at rt for 18 hours. The reaction mixture is concentrated, and the residue is purified by

15  flash chromatography, eluting with MeOH/DCM (0-10 %) to provide 100 mg (74.2 %), of a
yellow solid, the diester. MS, m/z 1381 (M+H)".

Step 3:
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0 HO~"~ 4. Mel 0 5.PhH, 750 ~ HOOHHO ~vv _0OOO
OOHOOHN-~-OBrOS NS, NO | 6. Cs2C,
W(DMT)M)%MH N/ N --(/ IS 7. Li O—I DCM  Me OHPEE/EP2088/067220

R T A R b

mL) 1§<hdded@‘N ®aOH S0 @psnll,- 1330 fﬁﬁloa) &l thié teasticaf rn?fd‘alre ﬁsgstﬂrreg for 7 hours
2.4 mol) in (CH3)2CO (350 niL) and H20 (
at 1t. "BREoSACHECPXER &t %ﬂuérakl@dlwh §011d4NBI4%p)mg ﬂh@ m@f@é)t ﬂﬁ? mixture

is theﬂ@c%é&aﬂ n;? %ﬁﬁﬁ@ﬁ,@fﬁéﬁ%}.@ ':Tﬁl geé% eflid & t[%lﬁ ec} E)Q_"ﬁ;]son HPLC

cluting eatht AGN/HiO tvithed. 1 $ TFAqpradamk eldtibw: - €D %n dLﬁIp]ﬁ}Iiﬁhon for 12 h

(17.8 nml,. 192 js . a vi yrin . After
provuﬁetsﬁ Arpg gt hggfam%n qhdxéuiecgg% T n; Jsu:§s> CpHeN1301386:
Calc.: rl%%QtszZﬂ [Ml@ﬂs lfcﬁl%dai%@z Zagbonat e i ”t ermed| ate (M5
N3 solid (6.3 g, 96 nmmol ) is
Exanqﬂh:l&ci’repﬁrathm ofdaa¢1d<5rofri‘iabteu4&e and -78 WD 2009/ 074605
PCT/ EP2008/ 067220 is stirred at 22 C for 12 hours. 15

g of Si02 is adde d all sg ts are evaporated in
vacuo. The soli+dA s puri ped ash” chr omat ogr aphy,
el uting w 100 %E% to p de\ 3.4 g (quant

yi el O a crea Iid,OXIII. ME P 1167 (M + H20).
@) S /N

""OH

e N S HN
>X\\\<|\\1 / Hoon 0
HN\ N \/< \
O 7 s
,—”\\\ ()\\\

To a solution of the cyclohexyl ester (Example 2, step 1, 300 mg, 0.234 mmol) in
DMF (2.1 mL), is added ethyl 7-bromo-heptanoate (282 uL, 1.40 mmol) and Cs,COs (267

(5)

Step 1:

mg, 0.819 mmol). The reaction is stirred at rt for 18 hours. The reaction mixture is
concentrated, and the residue is purified by flash chromatography, eluting with MeOH/DCM
(0-10%) to provide 210 mg of diester. MS m/z 1437 (M+H)".

Step 2:

To a solution of the diester (210 mg, 0.146 mmol) in MeOH (4.5 mL) and THF (1.5
mL) is added 3N NaOH (0.49 mL, 1.46 mmol) and the reaction mixture is stirred for 18

hours at rt. The reaction mixture is neutralized with solid NH4CI (81mg, 1.50 mmol), and is
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Step 4: 5 To a solution of the acid sodiumsalt (8 g,

63 mmol) in DVF (100 nL) is added Mel (7.9 nlL, 126
worneb)74antl reaction mixture is stirred for 5 de/Emooﬂszzo
concentratg@ e)%cre uceagagvgll?rtgsl haengeqllé%e)vgy\ﬁ%% %ﬂ%ﬁ%ﬁ%}g gJJ‘rJ]l on 4 %%L% cluting
with MCN}'HZCBWQQMS‘%UT FAg3680 l%) %opﬂ]ﬂ@zaﬂb@%ﬂ 1(2 h @tb&[cfes 8béng of light

onbi ned and dried over Na2SO4, filte
YGUOW: éﬂ]é‘érﬁ r e Rt &2-pt BVindERGTS (53()8@62%671%503%/éF%l%vJ/38fH3384 [M +
r tyrlc aC|d met hyl ester. 10 Step 5: To a

Hl ’P;JOSF%'?%%?%%M Il g, 2.6 mml) in PhMe (100 ni) is
Exanqﬂhje,cPrépdmdfrmfy)lbuﬂyirdf(TabR(‘A:d met hyl ester (1.2 g,

10.4 mmol ) and the reaction mxture is stirred at 75 C

for 12 hours. 7 Si02 is added to the m x and the

sol vents are concCemtrated under reduced pressure. The

solid is purified flash chromat ography, el uting

with 100 % Et OAc tQ provide 3 82 g 15 (quant. yield),

of a yellow solid, /XIV. ‘~ z 1240 (M+ H+. Step 6:
To a solution of \E/&{l Smml)lnDI\/F(SO
m.), is added 4-br bu I C a(:ld net hyl ester (1 g,

0.87 nmmol ) and (800 ng, D. 48 mol ). The
reaction is sti at 22 Cfor 48 hours. 5 g Si02 is
added and all oy ated in vacuo. The
solid 20 is purlfﬂéd by flash omat ogr aphy, el uting

(0]

with MeOH DCM ( vifle 1.5 g (75 %, of a
yel | ow sol i d. I\/Srﬂz\l , 420). Step 7: To a

sol ution of th ,@"187 mol) in MeOH
(10 nm) and H2 mL) is adgied NaOH crystals (37 ng,

25 hours at 22\C. 6 g of Si02 is added and the

sol vents are ¢ibhcent rat ed undgr educed pressure. The
solid is pulifi ash chrqmat ography, el uting
with MeOH 5- 1049 Wt hep_t % MeOH DCM with 1 %
AcOH to prid\ide 0.2 gyoN a yell ow oil. The yellow oil
IS purlfled by G | sorp HPEC Nng With ACN H20 (5-50
% with 3 % n-propanol /\l,yopholo zation for 12 h
provides 4 ng (16 % of a white solid, 3. LB mz

Comppig?s SbredliPEADyEE e, e pams ol T 1%

Step IFound: 1312.2637. 1H NMR (DI\/BO d6, 600 MHz, 300 K) 6

?3(342{ ébqt’ioréo}i%w@fg%ﬁf’" él%élfxe 6@@@35 is agg%d {rgns-%-%ydroxy
cyclol@xane %a1%§§y1{cda01& rﬁgthyl7es?e§8(:(l) S g12. bl)mgl)sgﬁi oo rea:ct{dh rnlxture S

1H),
stlrrec( mq 801 (E—|)fpr 6 I’O6S]QQ 18 3ddgd tosthg gﬁlx(an\d thge B{)lveﬁs :_a&?cc(ltcentlated under

reduc{% preasu%%% QB& csg%ﬁrlé cﬁﬁy ﬂ%qaél%r E%atog,éaqh,;'r glil?laé—}xll thO‘V DCM/

MeOFtto p &@1530%1 9% vieldd, of a-yé8 M@oﬁ@Qﬁé Qref@8. MS m/z 1280 (M
© C‘I’?EE]’2008/O %gqo 15259% (33 2 , 2.589 (s, 3 H’)n,z (M

H-2479(d 3 H, 2.336 (t, 2 H, 2303(t2H),2.169
Step% , 1.900 (m 2 H, 1.878 (m 2 H), 0.881-0.846

d, 3 H) Exanpl e 2: Preparation of Diacid 4 of Table

ATo a solution of the urethane (300 mg, 0.234 mmol) and Cs,CO; (267 mg, 0.820

mmol) in DMF (2 mL), is added methyl 5-bromovalerate (0.20 mL, 1.404 mmol). The

0.933 mmol) gad the reaction m;%(are is stirred for 72
r

or

reaction is stirred at rt for 12 h, filtered and concentrated. The residue is purified by flash
chromatography, eluting with MeOH/DCM (gradient: 0-10%) to provide 270 mg (82.5 %), of
a yellow solid. MS m/z 1395 (M+H)".

Step 3:
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HO 0 OCHSINNACGSN"OH Nz SS=HNO OHN/
OSHNO HH NNNOS(4) 5 Step 1. To a suspension
W@fzooamydmil de (X II 0.600 g, 0.522 mml) i Nt PCT/EPE®08/067220

%Obo )%g)/]]ujtlgn ag gle %E?S{n& ngﬁ’ X glé y}“%@ ?ﬁ%onﬂlj) anﬁi JTHF (2.5

mL) i Akled B DUNJﬂOH ( 8 6Strhg riegh r@fnoS)Qm@ th®fcabtidh. miki@c iLaitddofor 12 h at
is concentrated in vacuo and the crude product is

rt. Thegggotipads wpttelizedhivich Nehd @@frla%y o et Ir%montlé cgcenigated under
2 182, f
Vacuug[l 'ﬁ?u?icsgcﬁleo Lfe 11]‘ Q?]?I%@n@d) Bﬁ%geéie %t%]r }1 %dleﬂ-to clution

MeCN/GIZG ailly, TFA rmiﬂﬁek) rmrtml)ybp%hzbd GoroilUt yr Ebedé 986lmg (37.2 %) of a
. 0.588 ol 2 112 ng, 0. 341 T i
light Yol s 16 DA B Mehgoise Gy 13001, A8k ¢ 1k Found:

1366. BTOO@ %@/MS? FRISENLIEAL 8967 a0d fm?nﬁﬁ%mgt%d'la) pYy NMRd(6OOMHz
by 15 flash chromat ography, el'uting wth

DMS@%J@ 9932 @, prioy 8FO71001 ), §.341 &d, %) H), & 60 (sylelH)p8v465 (dd, 1 H),
| i . 81 (M .
838748 bHoo) 051608 IBCFREPEbOBr bbb, Loinl 38T bibo7 38ae. 1 1),
i . d
73224 R T AR, B0, 92530 T ot Mo P 3204 Tl 1 00 2355 1 1 H)
52131t era;cﬁt.(_DQir(dnﬂ >H)u|4@8@5 ¢d,sx HD,réb@b_G (@, 17HDL0<U2&7-3.596 fdd, 2 H), 3.982
. 2 NGRS 420, Tr8hARs G0 KL B L ffld 3 w2277 .2 ),
2. 256Qﬁm€fm} Qaltmctnmct@)" 2raguceth gﬁ egpul ©31-Thereyed, 51Q486ctqun 2 H),

Eurlfle G 1son HPLC eIutlng Wi th A()v
1575@nu @@T@ﬁﬁi@iéd{bﬁ@4§K@ﬂiHh 30-80% . Lyophylization

Examp% 5,1I2reparat10n of Diacid 7 of Table A:
HO

/—<N\\<
SN
~N
| =
o O
9] HN S HN
»\e‘\\ﬁ / 0]
H\ H\/J? \
0] B S
/\ O\

(7

Compound 7 is prepared according to the procedures described in example 2. LC/MS: m/z
[M +2H]" 1381, R;= 1.43 min (method 14).

Example 6, Preparation of Diacid 8 of Table A:
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provides 54 ng of light yellow solid, 4. LC R =11.68
mn; HRVS (ES-'-) C59H61N13013S6: Cale.: 1352.2914

wo bobip#60Found: 1352.2878. Exanpl e 3, Prepar at PONEP{008/067220

Diacid 5 of Table é: NO111. HHO -~ F--~ OOH O S N
NI NS N'OH SN SOHV HHNOSHN ' O HH NNO
S (5) 10 Step 1: 704 sol upi on of the cycl ohexyl
ester (Exanple 2, step 1, 3 , 0.234 mmol) in DWF
(2.1 n), is added/ethyl r ono- hept anoate (282 uL,
1.40 nmmol ) and Cs2 67 ng, 0.819 mmol). The
reaction is stirr rt for 18 hours. The reaction
m xture is cog? rafed, and the residue is purified
by flash chronma raphy, eluting with MeOH/ DCM 15
(0-10% to provigle 210 ng of cdiester. M5 mz 1437
(MtH) +. Step 2:f TV a sol ution the diester (210 ny,
0.146 mmol) in #. 5 S { THE (1.5 nL) is
added 3N NaCH (0{49 {14 )., and the reaction
mxture is stipg forsS 18 NhouL_rs rt. The reaction
mxture is neu%{&l/lzed with salid NHAC1L (81nmg, 1.50

mol ), and ig§~/-81 WD 2009/ 0746 PCT/ EP2008/ 067220
concentrated under reduced pressure. The yellow solid
is purified byiNG | nHPLCe!M,(llng with ACN H20 with

0.1 % TFA (30- 86~% y yophylization for 12 h provides
86 ng of I|_i| " yell-qw sol i g

—QC Rt=12.82 nin,
HRVB (ES-'7) 062H67N130RN3S | c.:1394.3384 [M +
Hl +; Found: 1394. 335& 57Ex 4, Preparation of

Diacid 6 of Table A1 OGA\ O ®)

Compound 8 is prepared according to the procedures described in example 8. LC/MS: m/z
[M + H]" 1310, R,= 1.2 min (method 5). 'H NMR (DMSO-d6, 400 MHz) § ppm 0.78 - 0.94
(m, 6 H) 1.22 - 1.32 (br, 1 H), 1.40-1.60 (br, 4 H), 1.70-1.85 (br, 2 H), 2.10-2.37 (m, 7 H),
2.48 (s, 3 H), 2.59 (s, 3 H), 2.65-2.78 (m, 1 H), 3.39 (s, 3 H), 3.69-3.85 (m, 3 H), 4.21-4.35
(m, 1 H), 4.96-5.03 (br, 3 H), 5.17-5.35 (m, 3 H), 6.00-6.12 (br, 1 H), 7.22-7.44 (m, 7 H),
7.96 (s, 1 H), 8.20-8.31 (m, 2 H), 8.36-8.43 (m, 1 H), 8.43-8.51 (m, 1 H), 8.61 (s, 1 H), 8.64-

8.76 (m, 2 H), 9.05 (d, J=7.71Hz, 1 H), 11.87-12.22 (br, 2 H).
Example 7, Preparation of Diacid 9 of Table A:
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00 NOOH SXN-N/ NSNSSN'CH HN O OO

HNS/ HNHNNNNO O=S0" (6) Conpound 6 is
w@e@parssos accordi ng to exanple 1 and schenme 3. PS/EP2028/067220

To a solution of XIII {1 g, 0.87 mmol) in dioxane (80

m.) is added trans ydroxy 10 cycl ohexane

carboxylic acid nethyh ester (0.46 g, 2.9 mvol) and

the reaction mxtureds stirred at 80 Cfor 4 h. Si02

is added to the m x and the solvents are concentrat ed

under reduced press reK)I soldd is purified by
flash chromat ogr aphy n-&f Ut th 10% DCM MeCOH to
provi de 530 ng (4 % y¥el d), opna yell ow solid, the

urethane. Ms mz gl280 (M+ H+. 15 Step 2: To a
solution of the uré&thane (300 ng, 0.234 mmol) and
Cs2CMB (267 ng, 0.820 mol) in (2 m), is added
met hyl 5-bronovaljerate (0.20 ni, 04 nmol ). The
reaction is stirr f 2 h, filtered and
concentrated. The fesidue | s ptifigd by flash
chr omat ogr aphy, e{ttsng ¥ith MeOH (gradient:
0-10% to provide 0 ng (82.5 BN 8f 20 a yell ow
solid. Ms mz (MrH) +. Step 3:7-82 WD 2009/ 074605
PCT/ EP2008/ 067220 To a solution ¢of the diester (270
ng, 0.194 nmol) M MegH (6.5 ni)and THE (2.5 nl) is
added 3 N Na O , 1.94 & and the reaction
mxture is sgirred fo 2$r atN—f't .~ The reaction is
neutral i zed w\th NHACL yh \L/ﬁH\ 6-7. The reaction is
concentrated under vacdum: Th& resi due is dissol ved
in DMF/ H20, purified Wi t hHRLC (gradi ent qbytion 5
MeCN H20, 0.1% TFA nodifier), and |yopholized for 12 h
Comppung P gy Perpard. A copdingap. the pyocgdurgs described in example 2. LC/MS: m/z

[M + H] 1338, R; = 1.3 (method 5).
Example 8, Preparation of Diacid 10 of Table A:

OH

Scheme 4:
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l'ight yellow solid, 6. HRMBS (ES-'-) C60H63N, 30, 3S6:
Cale.: 1366.3071 [M+ H +; Found: 1366.3009. LC Ms:
wWont@pMess 2H + 1367, Rt = 1.41 min (nethod 14)PCT/EPINR67220
(600MHz, DMSO-d6) 8 9.132 (d, 1 H), 8 707 (d, 1 H),
8.681 (d, 1 H), 8.604 (s, 1 H), 8. (dd, 1 H),
(d, 1 H, 7.713

8.387 (d, 1 H, 8.257 (s, 1 H), 8.7217

, , 7.394 1 , 7.354 ,
T, e
(
7
- 3.

H, 5.239 (t, 1 H, 5.2
4 983 (d. 2 H), 4,69
2H) 3.982 (b,<2,

592 (

(0 '1g476m( ; Z%' 2256(m7(15
Oﬁl.é%(m ﬁf%é@désw

5 Exanple 5, Pr eparaz Aci®, DMABX acy

XN I/ NeSco BMS N)- HN O O THo
] HRHﬂI% NNO\_| :SMO ound 7 is preéared o
HN acccm t oN Opro edur e désc,t| bed i n exanpl

\ LC/lvs z/<{ +2H] +B1381, ORt =Q1. (et haty 14) o
I8 Pep ation of D aci /abJeﬁ V‘@O
2009/ 074605 PCT/¥P2008/ 067220"NHO 700 VR - ~ o
XNNI / NS O f s
N\ O~
O O
O HO

/

o) S
N " N\/Q
o 7
/\

A suspension of acyl-azide (XIII, 920 mg) is heated (80 °C) in ~BuOH (100 g).
After 2 h complete dissolution occurrs and after 12 h the reaction appears complete by
LC/MS. The solution is concentrated directly onto SiO, and chromatographed (gradient
elution: 50-70% EtOAc/hexanes) which affords 600 mg of the boc-amine, a white solid.
LC/MS: m/z [M+H] 1196, R;= 1.72 min, (method 1).
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NSSN'OHHN OO HNOSHN NHHNNNOOSO

(8) Conpound 8 is prepared according to the
W(p)rzame/emmsas described in exanple 8. LO MS: ni zPCT/EP2008/067220
£—|]+ 1310, Rt = 1.2 min (nmethod 5). "H NVR ( DVSO- d6,
400I\/Hz)6ppm078-094 (m6H)122-132(br

7

Tfoa %0]1%-?011( Pr’f ‘9\73 t’%c ar%m% }_%80 Eng 8§% %ng I%QIUI) gZSpl)mL) is added
acetlc%nﬁy'sdr?dg(@ 100'mid, 0:979 rﬁm%géf)galdlﬁe 0 niéng4%1§15fgaﬂg Iﬁ\éﬂﬁﬂ) (20 mg,
0. 169(mm03) |—|)Th66 rén@x@nlg’ stinred forH, hy. c@gcentmtpd( phrequHpnto Si0, and

chrongl’to4g§a eg {gr(aﬁ?ehtlggblon 303/%)4 @t&% )E%Xangs) {([9%4%5 'fPlg of boc-
amineHceta®s. ASC/MK (ndéthdd THLIRZ+ 118 1Hhin, [M+BT-1238. 22 (br , 2 H.
Exanple 7, Preparation of Diacid 9 of Table A -84 WD
Step 32009/ 074605 PCT/ EP2008/ 067220 OHONp OH S XN \N
NS NOH NSSO: --r NNO HNO=S-~\ 0(9)

descr%bgaaﬁll %ﬁg?g@?%ﬁ% &%g({\g . Q% f"%ﬂ%ﬁ?@@?ﬂl&@ is added

cesiurg cirbdndtogtHoOdok) excEs’sar‘rﬁIhe r&ctiBn epsturmd fon 18fh didacinderdtthted onto

: Tabl e
S10,. oﬁ"he gr?lde rnaterla(l}|s purified by flash column chromatography (gradient elution: 0-

10% MeOH in DCM) to afford 700 mg of the alkylated product (with the acetate removed).

Step 4:

To a solution of the alkylated boc-amine (100 mg, 0.076 mmol) in DCM (15 mL) is
added HCI (g) via a stream. After 10 min, the reaction appeared complete by LC/MS and the

reaction is concentrated 3x from DCM.

Step 5-6:

To a solution of the amine salt in DCM (15 mL) is added excess TBTU (> 10
equivalents) 50 uL of pyridine, and 50 uL of the diacid. The reaction is stirred for 12 h and
NaOH (100 mg), 10 mL of MeOH, and 1 mL H,O are added. The reaction stirred 24 h and is
concentrated and purified by HPLC (gradient elution, 20-40% MeCN in H,O + 5%
isopropanol). LC/MS: m/z [M + H] 1322, R;= 1.2 (method 10).

Example 9, Preparation of Diacid 21 of Table A:
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OOH NFO SXN-NI'/ NSNSSN'OH ::0 O HN
NNNO: 85 0" (10) Schene 4: -85 WD 2009/ 074605

WO BPG 067220 0 X0 0 N3 S N SN N, S pC1/EP2DS/067220
SS—4 HCI DCM H . tBuCH, 80 CN, -S BTU, |

\~-"N OH 2. AO SS—pyrldlneS TBTU, HN S

HN 3. Cs2CO, DWW 0O OO HNNHOSBr 00

S/ HNO O-- HNHNOHO SHO O XO HO
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I NOHi NOH-~-~ OOOO SNS,NNI / NI INS
I IN~S NSSNOH6. NaOHN SSNOH HNOHNO O
woibobioNS03-HN O HNNH ONHO N HN ON HN N N@G/8r2008067220

Oz O- Step 1: A suspension of acyl-azide (XIlI, 920
"is heated (80 C in t-BuOH (100 gg. 5 After 2 h
conplete dissolution occurrs and afteR 32 h the
cti on appears conplete by LC M5—{he solution is
gncentrated directly onto Si 02 and chromat ographed
(pradient elution: 50-70% Et QAc/ h%gnes) whi ch

Sche

ords 600 of the “am ne, XK ite solid.
N, ‘ +1196, =1.72 m (method 1). -86
200 74605, PCT/ EP2008) 067220s ep 2. To a
0.451 mmol ) in @Q}A\/\Wo\

50 mL) is" d __acetic_anhydr .

nols),~pyridine (1.0 mb,sickes 4 0 g oo
o HNQ.—1269 bl ). ThE readtDIBRAI s stirrled \f&%‘é o o $22C0s
Yconfenr aref~ghixgct IYUsiet 614 02 whes 5 ehr Shattodttaphad”
ANH (gradi%n i on: 50- 70% Et OA¢/ exanes) whi o

provi des 46 of boc- am ne- t at C/ M5 (et hod

1): R= 1.81 ma, [MeH +1238. Step—$: [ToHa sol uH on of

the boc-anmine-acetate (1 g, 0.836 mbl /i 10 )

i s added cesiumcarbonate (>89 fold exc8s The

reacfion is stirred for 12 h and concentrated gnto 10

Si 0 e crude material is purified @y flash ©al um

ch{omat ogr aphy (gradient elution: 0 10%°NeOH i n DCM

to ford 700 ng of the alkylated pfoduct (with the

qcht at e repoved). Step 4: To a solytion of the

I

Mat ga<boc- am ne (100 ng, 0. 076Dl ) i PCM (15
is added HCL(g) via a stream f—t\g_r/—lQ mn, the
ed _cohpPbte hy LC and”’the 15

centf#y\ﬁger;%,)_g_ front
| )
/" "OH N N/
_ r L0

O -
° S Wf‘ Hﬁ
HN 0O
$ S § NH 0:8_/ \f

opution of ¥h&%boc- ani e £540 N,
(0. 100

Step 1:

5 To a solution of azide (100 mg, 0.087 mmol) in toluene (5 mL) is added methyl
isonipecotinate hydrochloride (17.2 mg, 0.096 mmol) and molecular sieves at ambient
temperature. The mixture is then heated to 70 °C and stirs for 12 h. The reaction is cooled to
ambient temperature, concentrated and purified by flash chromatography (gradient elution: 0-
10% MeOH/DCM) which affords 90 mg of methyl ester. LC/MS: m/z [M+H]" 1265.6, R, =

10 1.49 min (method 10).
Step 2:
To a solution of methyl ester (60 mg, 0.047 mmol) in DMF (2 mL) is added methyl

bromovalerate (28 mg, 0.142 mmol) and cesium carbonate (46 mg, 0.142 mmol) at ambient
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Step 5-6: To a solution of the amne salt in DCM (15
m.) is added excess TBTU (> 10 equivalents) 50 uL of
W(p)y(robmmses and 50 uL of the diacid. The reactiPCI/EB2008/067220

Stir for MeCH,
rempelirs e Bt sl Aot 4 487 rules AP gp qweneh
the rdadticH) thOnQesyuk aihack andxtpdvtdd et MBUH/DQ]Midhl%Bttlmes Organic

el ution, 20-40% MeCN in H2O + 5% | sopropanol).

Cl Ms:
phasegare vl Ilﬂ} and glpipd omgr sodjurp S(u}-fé‘rteh ggerfg) corEﬁgtﬁ%p(é agd purified by

flash ShERRREN E%%ﬁ*&ﬁ%@%ﬁée? 2957 BB Y s G0 me of

dll’netﬁll"e&lef N DOSIN /B2 SVN2EHE dIN, RG- 2258 non (RcNASOREN  HN N N
NOS O _ X21) -88 WD 2009/ 074605 PCT/ EP2008/ 067220
Step Xcheme 50 OO NeN:N- O S11 NN N\ OO- O- | / NH

\ Tb dNoliion of the dimethyl ester (20 mg, 0.015 mmol) in THF (2 mL) / water (0.4
mL) is added LiOH (0.6 mL, 0.06 mmol, 0.1 M). The reaction is stirred at ambient
temperature for 4 h. 0.6 mL 0.1 M HCI is added to quench the reaction, the mixture is

concentrated and diluted with MeOH, the residue is purified by HPLC (10-60% acetonitrile
in H,O + 0.1% ammonium hydoxide) furnishing 4.3 mg compound 21. LC/MS: m/z
[M+2H]*" 676, R, = 1.35 min (method 10).

Example 10, Preparation of Diacid 11 of Table A:

0
HO
\\<N .
HN
— 0 OH
S__N
B
7 N
\ \
— 0
O
HN
9] S HN
»\\\\< / O
"N H\/(N \
\ /
O H S
/\ O\

(1)

Compound 11 is prepared according to the procedures described in example 9. LC/MS: m/z
[M+H] 1353, R, = 1.3 min (method 10). 1H NMR (400 MHz, DMSO-ds) 3 ppm 0.73 (d, J =
13.14 Hz, 1 H), 0.87 (dd, J = 12.38, 6.82 Hz, 6 H), 1.28 - 1.57 (m, 8 H), 1.88 (d, /= 11.87
Hz, 1 H), 2.12 - 2.23 (m, 1 H), 2.24 - 2.40 (m, 7 H), 2.60 (s, 3 H), 2.65 - 2.83 (m, 2 H), 3.40
(s, 3 H), 3.80 (dd, J=16.80,3.92 Hz, 1 H), 4.17 - 4.37 (m, 3 H), 4.96 - 5.07 (m, 3 H), 5.17 -
5.35 (m, 3 H), 6.11 (brs, 1 H), 7.19 - 7.35 (m, 5 H), 7.37 (s, 1 H), 7.38 - 7.47 (m, 1 H), 7.59
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NSSN- "GHNS ~N\ Br OO HN OHHC NI I i HN
1. mol. sieves \ N S 2. C CO HNHA4A D PEA | 2 3
W®2009/074d0N N Tol uene reflux NS S N "' OH DVF, PCT/EP20b84067220

o 120 A S S I M o o

H), 8.80 (&1 @, @69r¢u\.fszgsqui4§/ﬂ/)apen OOk, 1, 8 SN M). N'S
SN"IOHNS HVON5"SSNO-= -0 NS~ HNO
Example U, BrepqeptionQf Riagig2 of Galle 1 ~NH o:\ 5 o N N N

HO

(12)

Compound 12 is prepared according to the procedures described in example 8. LC/MS: m/z
[M+2H]" 1325, R; = 1.3 min (method 10).

Example 12, Preparation of Diacid 13 of Table A:
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I~-NH OS O- Step 1: 5 To a solution of azide (100 ng,
0.087 mmol) in toluene (5 nl) is added nethyl
WO soniopwsedt | nat e hydrochl oride (17.2 ng, 0. 096PemBP008/067220

and nol ecul ar sieves at, anbient tenperature. The

m xture is then hegf Ho 70 Gand stirs for 12 h. The

reaction is cooled toy anbient erature,

concentrated and purified b

(gradient elution: 0-\ 10% DCM which affords 90

ng of methyl ester. KLC NE: N [MH] + 1265.6, Rt = 10

1.49 min (method 10) } 2: To a solution of nethyl

ester (60 ng, 0.04LZ ) in DVF (2 nL) is added

met hyl  bronoval aqf (28 ng, 0.142 nmol) and cesium

carbonate (46 ny, 9. 142 mmol ) at anbient -89 WO

2009/ 074605 PCT/ EP2008/ 067220

m xture stirs at ent tenper e for 4 days. Water

is added to quen i%n,{the aqueous phase is

extracted with 5% e tiqes. Organic

phases are conbi @an ri e over sodium sul fate

filtered, concent ed and purifiNed by flash

chr omat ogr aphyokgr adi ent el uti on: Y0-10% MeOH DCM

whi ch affords 20\ng of 5 dinethyl Jester. LOMS: nfz

[ MF2H] 2 691, HN 1, nmn (methgd 10). Step 3: To a

solution of t Q§ﬁﬁ§ ester ( ng, 0.015 mmol) in

THE (2 L) / y@ter (R4 hL) i d&d LioH (0.6 i,

0. 06 nmol , dﬂ M. The equL@n\is stirred at anbi ent

tenperature for 4 h. 0. nlf 0.2 HCl is added to

quench the reaction, the mxture i&_10 conﬁﬁntrated

and diluted with MeOH, the residue is pur( ed by HPLC
Compodfkt 9% prepirehtdordifig té thetftOlctiufds LRI Mh UXAME OXiTUBMS: m/z

furnlshln% 4.3 ng conpound 21. LO/MS: mz [M2H 2
[M+H378375RR = 0p43BinimsthodelOhod 10). Exanpl e 10,

Examgl€ PR LRl Bt ta bhrhie habre A O HONO HN -~
H

ash’ chromat ogr aphy

erature. The

@]

Q 0
O OH
7\
=N
N
— 0
SN
B
NN
N
N“ S S
OQ(_/
oMo
)L~5}\\§§ ! H
HN
\ Y NE:/*Z
/\

(14)
Compound 14 is prepared according to the procedures described in example 8. LC/MS: m/z

[M+2H]" 1332, R; = 1.18 min (method 10).
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HNO OOHNSHN HNNHN O=S 0" (11) 15 Conpound
11 is prepared according to the procedures descri bed
womwoexaspd e 9. LCOMS: mz [MH + 1353, Rt = 1PGI/RPI008/067220
1 VR, (40 A.DMBO-d6) 6 ppm 0. 73 (d,
E““‘S’TEHE??F OPO?El}IﬁfldggQgT?@l\@%f*J = 12.38, 6.82 Hz, 6
, 1.28 - 1.57 (mpp H, 1.88 (d, J =11.87 Hz, 1
H), 2.12 - 2.23 (m 1 , 2.24 - 2.40 (m 7 H, 2.60
(s, 3H, 2.65- 2.88 (m 2 H, 3.40 (s, 3 H), 3.80
(dd, J = 16.80, 3.92)Hz, 1 H), 4.17 - 4.37 (m 3 H),
4.96 - 5.07 (m 3 H¢ 5.7 0 0
5.35(m 3H), 6. 11( brs, H)\<7. (m5H),7.37(s, 1H),
7.38- 7.47 (m 1H)/:7:< 5- 90 VO 2089/ 074605
PCT/ EP2008/ 06722 _ 4, 1 H), 8.20 (d, J= 8.08 Hz, 1
H, 825 (s, 1 H,[8.40 (d, J=8.08 Hz, 1 H), 8.42 -
8.49 (m 1 H), 8 (s, 1 H, (d, J=8.34 Hz, 2

H, 9.01 - 9.10 ( H& 9. 84 1 H). Exanple 11,
Preparation of Di of /TablelAA HO OO NOO™
S XN\N NS N OH [N HN OGN S HN O HN N N N
O=S0O0_(12) 5 ound 12 is prepared according to
the procedures de i bed in exd 8. LM mz

[ MF2H] + 1325, = 1.3 mn (nethod 10).

9] HN S HN
HN»\“}\(,\\I%H N )
NEAR
\ Y \:/<S
N O~ (15)

Compound 15 is prepared according to the procedures described in example 8. LC/MS:
[M+2H]" 1351, R; = 1.31 min (method 10).
Example 15, Preparation of Diacid 16 of Table A:

0
HO o
OH
N\
—{ 0
S__N
B
NN
\ N
N“ S S
OQ(_/
L
>\\K<,\q I .
HN
\ / N\:/Q
/-\
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Exanpl e 12, Preparation of Diacid 13 of Table A: -91
WO 2009/ 074605 PCT/ EP2008/ 067220 OH L:OH S N-N N S
w0 200N0816$ NOH HN O:Zr O OHN S HN HN N¢1/BP10087067220

Compgy sy SaRRnL o 8, BREREFS SRR R p iy Fyvts: e

[M+21H§3*7@51m—1926141nr(ﬂn6thbﬂﬁomod 10) Exanpl e 13,
Preparation of Diacid 14 of Table A HOp OOHN N

Example b, Pepagption/of DNpagd 1%06TbINAS S HN O O O HN' S HN
HNNHNO O=S5 OOH (14) Conpound 14 is prepared
according to the p dures described in exanple 8.
LOMS: mz [M2H + 1832, Rt = 1.18 mn (method 10).

17)

Compound 17 is prepared according to the procedures described in example 8. LC/MS: m/z
[M+2H]" 1365, R; = 1.31 min (method 10).

Example 17, Preparation of Diacid 18 of Table A:
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-92 WO 2009/ 074605 PCT/ EP2008/ 067220 Exanpl e 14,

Preparation of Diacid 15 of Table A HOO N4,,.040 O
WOR009874606 \N Q- KI"OH HN O HN O S HN O HN Ned/BP10087067220

S 0\ (15) Conpound 15C&§ prepared according to the

procedures describ rn exanple 8. LCM: [M2H +

1351, Rt = 1.31 min (yethod 10). 5 Exanple 15,

Preparation of D aci 16 of Table A 0 HOO OCH NO S

N -N NSNSSNJ 0 HNNHNOSO0-_ (16)

-93 WO 2009/ 074605 P, /E06Z§¢20 Conpound 16 is

prepared accordi ng t oeu res described in

exanple 8. LC ME: 51, Rt = 1.22 nmin

(rmethod 10). Exa 16 Preparatlon of Diacid 17 of

Table A e

(18)

Compound 18 is prepared according to the procedures described in example 9. LC/MS: m/z
[M+2H]" 1366, R; = 1.48 min (method 10).

Example 18, Preparation of Diacid 19 of Table A:

HO
0

\
Dl
S ,—N
S
N/isKE >/<\
()

HN
HN»\Q\}\ﬁ\\'% H N 0
N 7\
\ / \‘/<S
N O~ (9

Compound 19 is prepared according to the procedures described in example 2. LC/MS: m/z

[M+H]" 1350, R; = 1. 3 min (method 5).

HN

o)
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OH ONM OOH SN-NNSNSSNOH HN O OOHNS
HN HNNHN OSO (17) 5 Conpound 17 is prepared
W(Manommmsg to the procedures described i n exanptBEB2008/067220

Exam@% Prepfﬁatloéng_&m&i }QH?T?@E) AC 1.31 min (nmethod 10).

repara qcid 18 of Table A1 -94
WO 2009/ 074605 PCT/ EB2008/ 067220 OH 0 HN OH N--~ , ~0
OSN -N NSNSSNHH O::0 zzr NNHNOS O
(18) Conpound 18 is repared accor di ng to the
procedures descri bed ) exan‘pl e 9. LOMs: mz [M2H +

1366, Rt = 1.48 mn d:_xarrple 18,
Preparation of D aci qsh\J<\9

S ,N
(\Eﬁf‘s
N/ S :

o HNT o
HN
HN»\Q\WKH N~ O
N 7\
\ 4
N O~ o)

Compound 20 is prepared according to the procedures described in example 2. LC/MS: m/z
[M+H]" 1382, R, = 1.2 min (method 5).
Example 20, Preparation of Diacid 22 of Table A:

“"OH

(22)
Compound 22 is prepared according to the procedures described in example 9. LC/MS: m/z
[M+2H]** 656, R, = 1. 34 min (method 10).
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HO ONp OH S,N\N91 NS NH NSS::0 O HNN
NNOSS5O_ (19) Conpound 19 is prepared according
wo eooblodieps ocedur es descri bed in exanpl e 2. LC/ MI/EPI088/067220

Exa"&%%gg/’%%%g%bﬁgﬁ)zﬁé%égpgg%égpft Eggn'gl)é 185 \F/:?epar ation

of Diacid 20 of Tabhg A: HOO O NOOH S ,N\NO91
NS NH NSSHN :Z-r O HNOSHN HNNHN OS
O _ (20) O

(23)

Compound 23 is prepared according to the procedures described in example 9. LC/MS: m/z
[M+2H]" 1352, R; = 1. 47 min (method 10).

Example 22, Preparation of Diacid 24 of Table A:
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Compound 20 is prepared according to the procedures
described in exanple 2. LOMS. nz [MH + 1382, Rt =
wd 2@97480f met hod 5) . 5 Exanpl e 20, Prepar ati onP@f/EP2008/067220
HEN~ O S

22 of Table -
CompBhfiF 28 i eBired ARIcFeE g5 I s diporll e Rl 2 XoMs: e
[M+28]" 13(@2& QQWE@ﬁM(rﬁ&hb@ spr emwj (IBMS@” dé n@OtMthh&ppm 0 78-0.98

(m. 6350 ST 56 (51 B S0t rist ek Ty | KSsE P d0s) GRBa T (m. 1 H),

22 LR A G SR S e T UG LR\ 3G 391385
(m, 3 §)34.0b G2 H), 4:12-420 (brd\2 N),'4.22-M3O (R, $ H); 4.6(23)1 (br, 1 H), 4.94-5.03
(m, 3 H), 5.17-5.34 (m, 3 H), 5.96-6.10 (br, 1 H), 7.18-7.43 (m, 7 H), 7.72 (s, 1 H), 8.19-8.29
(m, 2 H), 8.36-8.41 (m, 1 H), 8.42-8.48 (m, 1 H), 8.60 (s, 1 H), 8.69 (t, /= 7.8, 7.8 Hz, 2 H),
9.04 (d,/J=7.70 Hz, 1 H), 12.04-12.81 (br, 2 H).

Example 23, Preparation of Diacid 25 of Table A:

OH

OH

(25
Compound 25 is prepared according to the procedures described in example 2, using the

alcohol prepared in scheme 6. LC/MS: m/z [M+H]" 1480, R, = 1.39 min (method 6).

Scheme 6:
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15

20

25

Compound 23 is prepared according to the procedures
described in exanple 9. LM nmz [M2H + 1352, Rt =
wd 2004874805 (et hod 10). 5 Exanpl e 22, Prepar at PONEP{008/067220
D acid 24 of TabIeA O-OHO NOW OOH S N\INI

NS NS SNM™: O HNNNN 950 _ (24) -97

09/ @746%0%6{ EP2008/O 200 Comppbag 24 1S pr 0
Ho—gn @i ndmitaxohe A d{esc‘rr_l_bed_l_m SREMSIOE
MSO™ pmd MH2H] + 1368

671, MB-7% (nethod 5). ©

'H NVR (DVBO- d6, 400 MHz) 6 ppm 0.78-0.98 (m 6 H), y
3lGRibbsly 36 (ter09 CD1(39 A/ &R, (br2 2421 (,301 %5TEgL\Fos Q .
Me%y'ﬁ’“ aft% 2\60 (s, E®@AH), 2.68-2376 (bITHF1609F,

%C'\f‘sée“t’é 3 H, £71-3.85 5 (m 3H) 4.06 (s, 2 H),

412420(br L Hp, 4.22-4.33 (m—L H), 4.61-4.71 o)
(br . TorsO#(0a55403 (m Taompo D 34 (m arar( Y
596610(br1|—@ 7.18-7.43 (m 7 Wy, 7.72 (s, 1 o~
, 8.19-8.29 (m 2 H), 8.36-8.41 (m 1 H), 8.42-8.48
Stepl(m 1 H, 860 (s, 1 H, 869 (t, J=7.8, 7.8 Hz, 2
H, 9.04 (d, J=7.70 Hz, 1H),12041281(br2H)
Ek“é%tmb él, :ksilmahebﬁwé)ﬂlr@ﬁhyiﬁﬂanea{& i16 g2%. 1 ohmT B b @ddAd in QJHtlons over

5 rmngtooa go_llutlon 9f the a%‘cohgi ( % I% gO mmomlf 1m1(ballz§les(9% mg, 9408 ‘mmol) and

DMF (4.2 mL) and the mixture is stirred under an atmosphere of N, for 3 h. The reaction
mixture is then poured into 10 % citric acid (18 mL) and extracted with ethyl acetate. The
organic extracts are washed with water, brine, and then dried (Na,SO4) and purified by flash
chromatography (cluent: ethyl acetate/heptane, gradient) to afford the TBS ether (quant.). 'H
NMR (400 MHz, CDCls) ¢ 3.61 (s, 3 H), 2.20 (m, 1 H), 1.85 (m, 4 H), 1.50-1.20 (m, 4 H),
0.83 (s, 9 H), 0.00 (s, 6 H).

Step 2:

To a solution of LDA (367 uL, 0.734 mmol, 2 M in heptane/THF/ethyl benzene) in
THF (1 mL) cooled to -70 °C, the TBS ether (100 mg, 0.367 mmol) is added in THF (1 mL).
After 1 h at — 70 °C, allyl iodide (101 L, 1.10 mmol) is added and the solution is allowed to
warm to room temperature and stirred for 2 h. It is then partitioned between ammonium
chloride and ethyl acetate. The organic layer is dried (Na;SO4) and purified by flash
chromatography (cluent: ethyl acetate/heptane, gradient) to afford the olefin (100 mg, 87 %).
'H NMR (400 MHz, CDCls) & 5.70 (m, 1 H), 4.98 (m, 2 H), 3.63 (s, 3 H), 3.45 (m, 1 H), 2.17
(m, 2 H), 1.58-1.10 (m, 7 H), 0.84 (s, 9 H), 0.00 (s, 6 H).

Step 3:

To a solution of Grubbs II (11 mg, 0.013 mmol) in DCM (1.5 mL) are added
simultaneously via syringe methyl-3-butenoate (139 uL, 1.29 mmol) and the olefin (81 mg,
0.26 mmol). The reaction mixture is heated to 40 °C and is stirred for 12 h. The solvent is

concentrated and purified by flash chromatography (eluent: ethyl acetate/heptane, gradient) to
afford the diester (75 mg, 75 %). 'H NMR (400 MHz, CDCls) & 5.50-5.35 (m, 2 H), 3.64 (s,
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10

15

HN NNNOS 10 O (25) Conpound 25 is prepared
according to the procedures described in exanple 2,
waiging74ehe al cohol prepared in schene 6. LC MET/RP208/067220

6 1. 30 S04 1041085 pek oy BENEL 00 Y (R T PR sdin Lt 0.00 . 6
H). OO Alyliodide HOJ /< Imdazole TBDMSO (J 1<
TBDMSO O ODVMF O THF, - 70 C/ / / 3. Gubbs 1 | O

Step4: Pd/CGH2 O 5. TBAF O O Methyl-3-butenoate EtOAc
THF 60 C DCM reflux / OO O TBDMSO-TBDMSO HO O

t l)l/tﬁerfﬁytﬁi) éiﬁgrgr%e ! r@?é ﬁgéﬁ é52 rnmia in eth)rl acctate (2)5 mL) is added

Pd/C é&l)dmg) undqoa¥ zitmmsphwee r’The&emtm)n mixtae ssa blwrg@hwcth Hzt'(éalloon) and

strce iy 1 4ty wBicBhgee tedcusmidiner IR Greh eelianf Eoggpnirated to

afforduﬁ%Eteérdhc@’ée'WFﬁ‘ﬁrge86’f’A))N21H RV (400 Ve, CerT J &8, 63 (d 6 H), 3.50
mxture is then poured into 10 %C|tr|c aci

(m, 1&hd3 eRt(madtdd 2wit(h ZeHhyP.1addt ate. 1.Thd. 100(nge8nH)s 085 (S 9 H), 0.00
(s, 6 tracts are washed with water, brine, and then dried
%2504) and purified by flash chronatography
%el uent: ethyl acetate/heptane, gradient) to afford
Step ¥he TBS ether (quant.). 'H NVR (400 MHz, CDCl3) 6

3,61 (s,.3 H, 2.20(m 1 H, 1.8 (m 4 I-I)F 1.50-1. 20
( e azpopbtlon of gatgragesl ctlgstergly_g mgp04o n&rgo &n H{ (%tnélp) 15 addleéi TBAF
7 ©
90 PRI Py PRt o TARAIB By K ption i
is then 7c@)n6bnt1tat‘ﬁ&l H'IBSpemiﬁlﬁf by 1ﬂDﬁh nirorBat8grdpingmidd Inerit s ethgttl ecbtata/heptane

aradic) 0 55 (oo D0atte IR 80 BN RREY & i Gudan. 3.60 G

3 H), 8%0km, W) U9 (OP M) RS B! €880, 1108gd). for 2 h. It
is then partitione between "amroni um ‘chl ori de and

Exampld34, Paqmatoa of Tmacidr2ganfilableadyer is dried (Na2SO4) and
purified by flash

OH
0 0
OH
0
i~
= ©
S__N
HO
B
N
\ N
— 0
o
9] HN S HN
>\\\\<\ / 0
N H\/(,/\l \
\
o F s

Compound 26 is prepared according to the procedures described in example 2, using the

alcohol prepared in scheme 7. LC/MS: m/z [M+H,0]" 1443, R, = 1.14 min (method 6).
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15

20

chromat ogr aphy (el uent: ethyl acetate/heptane,
gradient) to afford the olefin (100 ng, 87 %. 'H NWR
w@ 2@9/0Mdey CDC13) 6 5.70 (m 1 H), 4.98 (m 2 POTEB2068067220
Sche-1(76°’7-3 H, 3.45 (m 1 H, 2.17 (m 2 H, 1.58-1.10 (m
H, 0.84 (s, 9 H, 0.00 (s, 6 H. 20 Step 3: To a
solution_of Gubbs Il (11 ng, 0.013 mml) in DCM (1.5

O n) are QAdded Osi mul t aneo Iy Vi inge O O
@H@@ hyl 8- but e zﬁﬁ%éb—ambmwo/
(81 1mph,P,Redh mml) e reacti oMeikture is heate H o
40 C'and’is stirred for 12 h. The solvent is
concentrated and purified by flash chromatography

Step T ,
P (eluent: ethyl acetate/heptane, gradient) to 25 afford

t5.t'§o*(-‘3I Iég%g‘i %@Zgnigﬁ?y%%%%?og}}%% %%%%Bf%% 628 mL) is

addedgﬁél'tzélﬁ(’%&ﬁ&ae% 742121% g% B|)17 ranoﬁQm(im caﬂalﬂfﬂ)c, ardof) of ®h; P2 (H) %). After
r :

stirring aggoqua tengperatyre fo é%)h4an #@ph@llg éplafl% @Q?fml(eh@f Epg?s {28¢9 mmol) is
added(sa%ggﬁl lgtgmiﬁlé)ﬂgggr%g ht feﬂg?tf?yn%lslg eregtcgqlaré 0;1‘3 a'nsaqﬂgal%%olutlon

(209 mL)(bfl FeMn®; ¢HafQymehod) ki M2SOha&20. 20 mmainid sl@;tzllyradéeti fand after the
é ter ich the reaction g'd%(tuire is filtered

complefg adfiione dhs reactingy TughER At Pt e faro!® Brat gpamsismprfwey and then

filtered] @1%@%1_1') CAfe RBrer 8QirYBtion Wit‘ﬂwahérldfgget%lz ’thegaga%)c BhadebR dried,
(d, 6 H), 350 (m 1 H), 3.50(m 1H, 2.24 (t, 2

evaporgted 2nd5thed crude Hyrodaet76- purified oy 8lash) chtngBogrsphyd (épent: cthyl

0,00 S . 5:.Jo.a sol uyt] r
acctatihgpns. Yodh g e Fhaaph hASeRg (b \k DBt Foch) 5 360
(s, 3 H’)Bé%7 (68900172 @ 8OHYDE9 (rh, MHSOL 48 (312 1), 3. Brfxbxamd{) 1.63 (m, 4

heated to 60 C for 5 h. The reaction mxture is then
H). concentrated and purified by flash chronat ography

(eluent: ethyl acetate/heptane, gradient) to afford
Step 2:he al cohol (90 ng). 'H NVR (400 MHz, CDC13) 6 3.62

(s, 3 H, 3.60 (s, 153 H, 3.50(m 1 H, 2.18 (m 4

Hlo alsoBut{darof tBe ktond dibletiyldder((500 ik, B)17 rm@ijpineM@dH (11 mL) is

ar onof Trla id of Table. A OH OQO4d ON
addedd\la@l—lN%ZH té% QC The reaction ternperaturecl)s warmed to room

temperature and stirred for 30 rnin. TLC (EtOAc/heptane, 6:4) showed complete conversion.

The reaction mixture is concentrated and purified by flash chromatography (eluent:
EtOAc/heptane, gradient) to afford the alcohol (444 mg, 88 %). "H NMR (400 MHz, CDCls)
04.42 (m, 1 H), 3.60 (s, 6 H), 1.81 (m, 4 H), 1.75-1.43 (m, § H).

Example 25, Preparation of Diacid 27 of Table A:
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NSSN'CH HNHO OOHNS HN ~OHHNNNNOS=S
O - (26) Conpound 26 is prepared according to the
w@ememetisnes descri bed in exanple 2, using the PEI/EPV0$/067220
prepared in schene 7. M. mlz [ MWH2O + 1443, R =
1.14 min (method 6 -100 WO 2009/ 074605
PCT/ EP2008/ 067220 Schenme 7: 0 OO OO NO 2 0 2.
NaBH4 1. Ph3P, MeOCH 0/O MeCH OoCH O Step 1: To a
solution of 2-nitrocycl ohex €2-0 g, 18.97 mml)
in MOH (28 L) is adde thyl acrylate (1.4 ni,
15.37 mmol ) and a catalyti’c anount of Ph3P (10 9.
After stirring at_roomtenperature for 12 h, an
al coholic soluti %21_5,@09 m.) of KOH (20.9 mmol) is
added and the solufion is heated at reflux for 8 h.
9l ution (209 nL) of
KMO4 (16. 70 nmol nmmol) is slowy
added, and after W addi tion, the reaction
m xture is stirred|for ad o, t enper ature, and
then 10 filteredyMrpughP celite.: Af er extraction with
et hyl acetate, %}eﬂrganl c phaslele dried, evaporated
d

After cooling to QLC, an aqueous

~N

and the crude pegduct is purified fl ash

chr omat ogr aphy | uent: ethyl acetate/heptane,
gradient) to %f d 1537 g of thg ketone: 'H NVR (400
MHz, CDCl13) 6 6 s/SH) 3. (s, 3 H, 2.72 (m
2 H), 2.59 (,m A48H( br n O 2.33 (br, 2 H),
1.63 (m 4 . 15 Step \/o<a\ ol ution of the ketone
dlmethylester (500 nmg, C21'£'rmS) in MeOH (11 nL) is
added NaBH4 (41 ng, 1.08 Tmwl) at @_C. Thgﬁ'eactl on
tenperature is warnmed to room tenperatur And stirred

Compfegsaﬂlg'? &%gpare%g&%\ o gﬁgﬁﬁ%ﬁw%dqsgﬂ%gﬁﬁgﬁﬁ MSr m/z

M+ 1B @q by Id Ashisd t ography (eluent: 20
[ ﬂﬂ OAc/ hept ane, (adl ent) to afford the al cohol (444

Examnlp, 2@8’r@1@aratiolﬁl dﬂN?Raéld(?@ dWHapleCDC13) 6 4.42 (m 1 H),
3.60 (s, 6 H, 1.81 gm 4 H), 1.75-1.43 (m 8 H).
Exanpl e 25, Preparati noﬁf Diacid 27 of Table A: -101

0]

HO

Scheme 8
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WD 2009/ 074605 PCT/ EP2008/ 067220 OH O OCH N-OO S
NNNS/ NSSNOKH O::0 :Zr HHNHNO=S O _

w@ 200p/0@snpound 27 is prepared accordi ng to thePCT/EP2008/067220
procedures described in exanple 2. LCOMS: niz

@2H + 1339, Rt = 1.28 mn (method 5, jkxanple 2
-0 epar ath.on of Tr'a,ei\dﬂ&,oBrTable'}X: 0 O~
0---e

~®POH*SENA\NI / NS NOH NSS™:
NNNO O=SO_ 5 (28) Scheme 8 -102

Br

Step 1:

To a solution of diisopropylamine (3.46 mL, 24.54 mmol) in THF (110 mL), is added
n-BuLi (15.22 mL, 24.35 mmol) at 0 °C under nitrogen. The resulting mixture is stirred for
15 mins at 0 °C. To this solution at -78 °C is added dropwise a solution of dimethyl glutarate
in THF (9 mL), and the resulting mixture is stirred for 5 min. A solution of 1,4-
dibromobutene in THF (9 mL) and HMPA (9 mL) is then added at -78 °C, and the stirring is
continued for 2 h at -78 °C. The reaction is quenched with 30 mL saturated aq NH4Cl
aqueous solution. The THF is removed, and the material extracted with DCM (3 x 50 mL).
The combined organic layers are concentrated, and the residue is purified by flash
chromatography, eluting with hepatane/EtOAc to afford 600 mg of the bromide. LC/MS: m/z
[M+H] 293, R; = 1.12 min (method 5).

Scheme 9:
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WD 2009/ 074605 PCT/ EP2008/ 067220 O O O + BrBr 1. LDA
TZ 0111 O OBr Step 1: To a solution of
waleioogopepyl am ne (3.46 L, 24.54 mmol) in THEPCWLEP2008/067220
m), is added n-BuLi (15.22 nL, 24.35 mmol) at 0 C
under nltroenOThe resulting m s stirred for
5 15 0-C. _To this soluti t ® C is added
dr AR Jl utOon of di met hyl utarate in THE (9
p, and t e resulting mxture is stiryed for 5 mn. A
ntion of 1,4- dibronmobutene in THE Y9 nL) and HWPA
m.) is then added at -78 C, and the{stiprring is

i nued for at ¥78 C. Tﬁe reacti s gduencled
SO u-. Lhe
_ DO

o=x'chr omat ogr aphy, uting Q%(t;@ hepat an

HNGOO t he b om de. L '
a % met hodd) . Scheme 9: -103%4@00 /0746(951
Y PCT/ 00/ 00 NO" "-)BSO Brpo
N S NT

_NHNS N NO NO- N/ OHN HN . 2
N 104 AN HN N NH S 82 Nwo 01,8
102 HNC{SNNHO\ OY N N
{9 —NH O\ 8
O ON
K H
o) H
0
o
0
NJJ\O\I" OH
3. Hy, PAIC 4. 2NLioH, S_/N
y THF/MeOH
y S
N” 8 HN_O
of s T >—(\
HN—¢ H
OY:- N /N O
o
_NH O/\ S HN. (S H
103 N S NANN
%/ \ N O
NH 104 O A X
e /\ S
O
Step 2:

To a solution of 101 (416 mg, 0.325 mmol) and Cs,COs (371 mg, 1.137 mmol) in
DMF (4.2 mL), is added the bromide (616 mg, 2.094 mmol). The reaction is stirred at rt for
12 h, filtered (Cs,COs), and concentrated. The residue is purified by flash chromatography,
eluting with DCM/MeOH (gradient: 0-10%) to provide 290 mg (60%) of 102 as a yellow
solid. LC/MS: m/z [M+H]' 1492, R; = 1.73 min (method 5).
Step 3:
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0-10N~NO / -p--NHSOHO0-1 OOH OO0 NOO
SN~ 0-0 O |I ~N-p".. OH3. H, Pd/CNi 4. 2N
wWhpokio74608 N S S ~ N S N "'OH THF MeOH N~ SPEINEB20bB/067220

SR 1B o Vo2 2o yog B e 1 & T a0 et .

addedsil Ut PHQ (82 ni%}l).(ﬁ%lrﬁmﬂg, déhadetd analytiroxoshtéd ZQZB%s(i 3312 h. The
mg, 1.137 mmol). in Dl\/Fhéd4.2 nm.), is added the brom de
reactig pefilRged, 2nd 94 dikinprl) L0 fpHed/E e minW-078 wrphrasd agmenium formate
r f] I ; r .
10 H81s SEpHRIN EA ETRETRY MGEREIL L Thfrod nd
5  purified b MM dedhhtogiraphly, ethen plrifidgbyt HPhCoigratier? Huticn, MeCN/H,0,

0.1% &'ggé/?to %foré%%_rgé oﬁ]r ? l(I:.é/WM% 3’9)5 Iilg/Hé]tl]&J\@, Rtn%_ é j[ivl\%lr_l“ (;-nethod 5).

Step 42009/ 074605 PCT/ EP2008/ 067220 To a solution of 102
(290 mg, 0.194 mmol) in DCM (5 nL) and MeOH (16 ni),
i oz siduticrOo LA 0RO (82 0§ OmO NSinhidF )(0.Sdefyassé dén@.3 mL) is

addedy N ERERT I8 Pk Py P Vi o pareon 1RG0t for 25 b
10 The ré@RfoRRatHm oL HRNeLC( 448 fr = 37 8Fhen8clioR hx@fd8 doncentrated
The reaction stirred at reflux for two days and is

underf Vicuemne d hanvgsigup iy idisseltcdyn FPMEHTShr pirifiedgnithhPLER@RI % TFA
B T e I

LC/MBt nizz [IM#ET185%, Ret=hioeb fin (m&hePsH:
Example 27, Preparation of Triacid 29 of Table A:

OH
0
OH
0
Oln. O
N
Mt o
S__N
B
= N
\ A\
— 0
o)
9] HN S HN
»\\\< / 0
N H\/Ql/\l \
\
O § s
/\ O\
15 (29)

Compound 29 is prepared according to the procedures described in example 2, using the

alcohol prepared in scheme 10. LC/MS: m/z [M+H]™ 1466, R, = 1.18 min (method 6).

Scheme 10:
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To a solution of 103 (50 ng, 0.033 mmol) in THE (0.5

m.) and H20 (0.3 nmL) is added 2 N LiOH (0.188 ni,
w@289/0746001 ) and the reaction mxture is stirredi/aP2008/067220
oufor 25 h. 1@ The reaction is neutralized with NH4C1

until pH = 6-|f. ;I?(e reactl on mxture I's concentrated

NAgerRy h . due® soI ved | n

w—f—n—eﬁw Ul i-cpa )F

yophi li zed Hh to provide 15 ny (30 % of 1 g,Me

IMeght yel | ow LG/ M5: miz [ ME2H] + 1453, Rt =
29 mn (net Exanpl e 27, Preparation

Trlac:ld 29 of TabIeA OH OOH ONOOH s%@“\bi\f o

/I Nl -SNOH NSS=HNO OHN OHN HN' [=AeN*

NN OS 15 (29) Conpound 29 is prepared accarding to

Yhe procedures described in example 2, usithg the

e ar epamed i n schenec, BQvedeC/ MS: N + 66.C0,Me
1.18 mn (nmethod 63 NeBHGWH@e 10: -1

09/ 074605 PCT/ EP2008T067220 OH O 2. K 00 1.

SVERN [0] ally) iodide COzMe + THF, HWPA :
co,Me co,Me

()

Step 1:

To a solution of oxalyl chloride (2.92 mL, 33.4 mmol) in DCM (139 mL) at =78 °C is
added DMSO (4.74 mL, 66.8 mmol) and the mixture is stirred for 30 minutes. A solution of
alcohol (4.4 g, 27.8 mmol) in DCM (5 mL) is then added and the mixture is stirred for an
additional 45 minutes. Finally, Et;N (18.61 mL, 134 mmol) is added and the white solution
is allowed to stir at =78 °C for 30 minutes before being warmed to 0 °C over 30 minutes.
Saturated aqueous NH4Cl is added to quench the reaction and the resulting mixture is
extracted with DCM (3 x 100 mL). The combined organic extracts are dried (MgSO,),
filtered, and concentrated and the residue is purified by flash chromatography (gradient
elution: 0-50% EtOAc/heptane) furnishing 4.1 g of the ketone. 'H NMR (400 MHz; CDCl)
0 3.85 (s, 3 H), 2.90 (m, 1 H), 2.64-2.57 (m, 2 H), 2.52-2.44 (m, 2 H), 2.37-2.32 (m, 2 H),
2.20-2.10 (m, 2 H).

Step 2:

To a solution of ketone (3.8 g, 24.3 mmol) in THF (57.9 mL) at —78 °C is added
HMPA (23.2 mL), followed by KHMDS (51.1 mL, 25.5 mmol, 0.5 M solution in toluene)
and the resulting yellow solution is stirred for 30 minutes. Allyl iodide (2.45 mL, 26.8 mmol)
is added dropwise and the reaction mixture is allowed to stir at =78 °C for 30 minutes before
being warmed to room temperature over 10 minutes. Saturated aqueous NaHCOs is added to
quench the reaction and the resulting mixture is extracted with EtOAc (3 x 100 mL). The
combined organic extracts are washed with brine, dried (MgSQO,), filtered and concentrated
and the residue is purified by flash chromatography (gradient -elution: 0-50%
EtOAc/heptane) furnishing 3.3 g of the olefin, "H NMR (400 MHz; CDCls) & 5.81-5.70 (m, 1
H), 5.11-5.02 (m, 2 H), 3.76 (s, 3 H), 2.84 (t, 4.8 Hz, 1 H), 2.61-2.30 (m, 6 H), 2.07-1.93 (m,
2 H), 1.73-1.66 (ddd, 13.8, 10.4, 4.7 Hz, 1 H), followed by 985 mg of the isomer: "H NMR
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C2Me CO2Me CO2Me 3. Grubb's Il, DCM ~CO2Me OH O
Co2Me 4. Pd/C, H2, McOH j_Co2Me 5. NaBH4, McOH CO2Me
wEoRbe7468% ep 1: To a sol ution of oxal yl chl oriBPer/ER2092067220

(400 e Sl TR b SR bl e N Pb Py & 70 T Y e 1
H), 2.61- D3RG, AH$0L0st-1 6N (ﬁf 2 1), alecohsd (41 FI)g, 27.8 ol )

in DCM (5 nmL) is then ad ed and the mixture is stirred
Ste133for an addltlonal 45 mnutes. Finally, Et3N (18.61 i,

te s ' ' I d
8 Rl 86 BRCSHERTSHY e, OB RpRRL Y Bl SilorBiR g e
7.90 rﬁm@l)QMG])CBD(IT(DI ML) esrefludal ddrdedsagirossGNBGLITI(67 atkdedmol %)
quench the react] on and the resulting mxture is

and th@)(?ﬁ*’ét@t%@ WRiKHIOEMtITgd oriphoys:) Thapelvens i vagaragrdgudi the residue
is pur@?é%ic gcfiaﬁlé?fé n%rtd %hhé,'\@ea a gﬂllggfl pduﬁiﬁg/egté)ﬁd?ﬁ%qtane% furnishing 315

mg oftthe dmﬁdﬂapm (490 adHenEDCh) t5i.@nS.40-(GOZH), 3.75 (s, 3 H), 3.68 (s, 3

). 3 Phg6 fA0r. aih gl & d;IA£%E,Si ty20b-458 e foiDs 2t B, 2 1),
1.74- 266@121513 (m 2 H), 2.52-2.44 (m 2 H, 2.37-2.32 (m

2.20-2.10 (m 2H) Step 2: 15 To a solution of
Step4<etone(38 g, 24.3 muol) |n THE (57.9 L) at 78C|s

Rl T S SRR e i .

and 10 %PHIG 0% el 1(13% WAV | 'a@dlbd' g hétrﬁlf(ﬁﬁéjlsfdgﬁln%ﬁlrgﬂdn\klftﬁﬂz, followed
mt%/ i odi de 45 m., 26.8 nmmol i s added dropw se
by Hza th|¢

) m@a@tnedmnd\elxmm reEmespheric| wdd (haglogn ) foralt howrg Tgge reaction
or bei n d.to r
mixcof 8P gt A e B 0P BT O v gmpisgrrved o
furnish 6 a@hest the sQratpdelicsker} Vlelch eagskl Qﬁth@ﬁﬂﬁlﬂh@r pesichtidng
m xture is extracted with EtOAc (3 x 100 nL). The
Step Bonbi ned or gani c extracts are washed wt h br| ne, dried

( r i .
pma?f f&eu 10%‘ df#ﬁa%gu%ﬁgéﬁf%%gg?%lpﬁ% ?gr adi e t e Ut gﬁfm‘t&?at 0°C
is addédSIQQ/BHEI(mmg;] dptaneolf unditeh IrdSBgltBLgSmgxtmfe i redlooledftomstir for 30
"H NVR (400 MHz: 13) 5.81- E
rmnutgs 13atera a@HPOLQ 48 t}@(?efigo qger’_cbh the ! egt&tl(m an}_&t'hg rwltlrg mixture

is extﬁoctedzwﬁﬂ Hoa¢ Mk 1@0 H}lL%)Z TRé- ébn?cﬁne(dnbrggélc%x'f&wts arc washed with
66 (ddd, 13 | owed by

brine 9aﬁedr§ﬁ\/tg‘SQ4bLe filtswrreand cbltlcbmatedlaﬁi \M& Z@@@ud)maﬁ@ﬁed by flash

chro g/rgal:l%g(g%/d%gl %ﬁl?lo% (ﬁBW%%&@) h&m§§1§§%§%1éngthe alcohol.

'H NMR (14190 Niiiz; @D@lg)% 33@6 gnHl) H)23 894, -38),(3%6 &, B)H), 2.58 (t, 4.8
Hz, lH) 2.37- 228 m, 2H)l_1|)96 183(rn 1 H), 1.76-1.22 (m, 13 H).
Example 28, Preparation of Triacid 30 of Table A:

-107-



10

To a solution of the olefin (310 ng, 1.58 mmol) and

nmet hyl - 3- butenoate (843 L, 5 7.90 mml) in DCM (10
worgooatsenef | ux i s added a sol ution of G ubb' s PAT/EB208/067220

ng, 5 mol % and t{as resulting red mxture is stirred

for 3 hours. ent is evaporated and the residue

is purified by fIa h chrorratograp (gradient elution:

0- 50% Et OQAc/ hept ang) furni shing 31%5-omgy of the

diester. "H NVR (490 MHz; ) 6 5.66-5.47 (m 2 H),
3.75 (s, 3 H, 3. ( 3.04 (d, 5.8 Hz, 2 H,
286(qd,4.6|—|z,r;}{§ : 3-30 (m 6 H), 2.13-1.88
(m 2 H, 10 -1N60 HO 1 H). Step 4: A solution
of the di esterS(Z 0 r% 0.97 mmol) in EtOH (10 nl) is
purged with N2, Yand 10 % Pd/C (26 ng, 10 %ww) is
added. The mixture is again parged with N2, foll owed
by H2 and then [ an at nosphere of H2
(bal I oon) for ' [
purged with N2, pad of celite and
the filtrate cgAtgntTat ed furnlsh 261 ng of the
saturated diest\er/ which is d w thout further

purificati omp=btep 5: To a sol {n of the saturated
di ester (261 , 0.97 mmol) in OH (10 mL) at 0 C is

added NaBH4. (H myg 0.49 mmolyand the resulting
mxture is & lg tio stir for\30 20 m nutes.
Sat ur at ed, gqueous ClHI S ed®t o guench t he
reaction and the res \n,g#m ture is extracted with
Et OAc (3 x 100 nL). ®The to organi c extracts are
washed with brine, dries (l\/gso4>)\ filtered (gﬁd
concentrated and the residue is purified by hsh

CompoIh®@3BLio R (oadhend (e Pidcomire D dRMb&l ek igpIE aN&king th
Ornpf%ur ni Shll %{5%2&00 ng of ?hetal igoﬁol e H NVR ( 400% g the

alcohainEemyed imschemg. o LHMS: #yz [MTBTY (744, B 1t—|)1 183méys (etho@ 6). 'H

NMR Plog Sy st 3 7205 (8 47817 3 B 5% LS L2, 8.61 6.1

H), 8.50-ep41 ahj ), 39T(d, 80i Iz, 30HR . 217a(b EHA 8.22 acwm Hz 1 H) 7.73 (s,
2009/ 974605 PCT/ ER2008/ 067220
1 H), 64§N24 AN By 53350y 3 Ty 4. 9r8|\(br &3 3 HZ 4r33o3 7|5|r6brm 8 H) 3.39 (s,

3 H), 2.79-2.66 (m, 1 H), 2.59 (s, 3 H), 2.28 (t, /= 7.0 Hz, 3 H), 2.19 (t, /= 7.0 Hz, 3 H),
2.19-2.12 (m, 1 H), 1.94-1.85 (m, 1 H), 1.83-1.73 (m, 1 H), 1.73-1.62 (m, 3 H), 1.62-1.40
(m, 8§ H), 1.34-1.11 (m, 4 H), 0.89 (d, /= 6.6 Hz, 3 H), 0.85 (d, /= 6.6 Hz, 3 H).

Scheme 11:

1. LIHMDS, DMI, - HO,C P
allyl bromide 2. KOH, MeOH, rt
HO

\3. TMSCH,N,, Et,0

4. TBSCI, imd, DMF

Mer/\/\/Cone 5. Grubb's Il, DCM MeOiCj/\/
6. Pd/C, Hy, EtOAG
HO 7. CSA DEM. MeOH TBSO

Step 1:
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30

35

OS HN HNNNNO O=S 0 (30) Conpound 30 is
prepared according to the procedures described in
wex@apr4o2, using the al cohol prepared in schEPOEERDNS/067220

LG/ MS: .. + 714 = 8 m.n. 6) .. o

iR (g of B e 1 b (il TR D0y, 75 c i
added?Llﬁﬁ/IbS (1R m%g 1(§2 H?mo% 1ldm &h%ﬁbn(lﬁ THF)5 Adrer for46 minutes
1,3- dlmthyj-a'_?gnd)azﬂhdmgnﬂw i3 1@9, rnmql) Fﬁ)lloweduby‘ﬂllglﬁbl(omlde](ll 1 mL,

128 n?%?l) rﬁre éld&ﬁdz 0%;.{ % fegllﬁ)[lhg If_le?uI‘ 18 g'f_ﬁgwg%}_% r%‘[nr {orH)l %1%1?.5 9Satulrated

aqueo(1§ NPB;G‘H)lS ac?dea&o (quench therefktida,and thi} ;resﬁltih% r(ﬂx.turé 1s— exXtritted with
3 H, 19-2.12 (m 1 H), 1.94-1.85 (

EtOAq (@ 3140 m;)( ,"ﬁhe Foppbined ogamc gxtrac arg vqu;;hedlwglg bmng@irle(l ¥MgSO0.),

ﬁltereﬁi %lzod f%}jc%ﬁ’tge}t%&' g)a ék%eglr Egﬁ;le %)%gnggd b‘gl ggshG Iwém'gl phy (gradient

clutiobNd-5 0RO A dhdpydnch fionishiag 24. 6K thdBIn. rt HO 3.

TMBCH2N2, Et20 4. TBSCl, ind, DMF MO2C CO2Me 5.
Step %y ubb' s 11, DOM MeQ2C HO 6. Pd/C, H2, Et OAc TBSO 7.

CHA. » DOMioNEGH i SofRinl (14408 ¥ %QQQQ/QKA'@IQ@H (100 mL) at

ra el e ofint (4G 18 18 4t TButyrol A3 maL) at room
tempefdtQregis dlded ioH) (1810 g, HBZ( 20 hriapd dhe #cA8lti0gI mixaddesl stirred for 3

hours AletHS rSOSE'%Ptrl'S Ir?i(ad)\rzeézfzoga t]i’ﬁ 1;?6%[ Q a{\r/lldstge I'GSI(RIG is paIJ[—ltIOPIGd between H,O
and Elzo”» dheRiyayd ar% sJeFard@acahudh@@ olid Phdscnib exkd@e i) Et,0 2 x 50

| owed b brom de (11.1 128 mmol ) are
mL). é‘&ﬁ@@aum h@ i élmlamdm@emﬁomfhﬁ@wtthQI (lole and exisadted Wigh EtOAc

(3 x 13)[% eacl}sat umrb?f,]gi %r%anallc(r:] g)fc, Tac slar?g'&v(:lhefi w1ﬂ9gr%ge 48 {1?(9 @?g%&;) filtered

ure IS

and coMcthratéd fReisKidg 16.5Q0ofthy acid Reichoigdbddeitieng @!ﬁﬂﬁer purification.
extracts are washed with brine, dried (MySO4),
Step3f| Itered and concentrated and the residue is purified

e AT RsANARE AT e, 486 i EOU (D't @iz (500 mL)
at 0 °2: isJHdddd (@insohylsilybydiaadbmethano (& mi., (154 .mmgl, 2100 & gomtipn in Et,0,
enoule SO i e SRS ot S A Ehed rom
reacti®f blik@et LR 43 rcBAHE S pliESH VB chdnla %%é/lﬁ@ (ngaRf@ntt R&ution: 0-

reaction and the resi due I's partitioned betweeén
60% Eam\oﬂtezmne)rfummblaygﬂ&Sgta“th@pmrat ed and the aqueous
St )hase is extracted with Et20 (2 x 50 nlL). The aqueous

°P Phase is then acidified to pH 3 with HC1(1 M and

exbragfbndfithe BitéAA8.3 g, 116 mmol) in DMF (150 mL) at room temperature
is added imidazole (9.49 g, 139 mmol), followed by TBSCI (19.3 g, 128 mmol) and the
resulting mixture is stirred for 8 hours. The reaction mixture is diluted with H,O, extracted
with Et;O (3 %X 100 mL) and the combined extracts are washed with H,O (2 x 100 mL),
saturated aqueous NaHCOs and brine, then dried (MgSO,), filtered and concentrated. The
residue is purified by flash chromatography (gradient elution: 0-30% EtOAc/heptane)
furnishing 30.6 g of the TBS ether. "H NMR (400 MHz; CDCl3) § 5.82-5.63 (m, 1 H), 5.14—
4.94 (m, 2 H), 3.67 (s, 3 H), 3.67-3.58 (m, 2 H), 2.73-2.57 (m, 1 H), 2.38-2.18 (m, 2 H),
1.96-1.79 (m, 1 H), 1.79-1.58 (m, 1 H), 0.89 (s, 9 H), —0.04 (s, 6 H).
Step 5:
The olefin is prepared in an identical manner to that described previously for example

27 and purified by flash chromatography (gradient elution: 0-30% EtOAc/heptane)
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15 (3 x 100 nL). The conbi ned organic extracts are
washed with brine, dried (MgS04), filtered and
W@mmmnﬂt ed furnishing 16.6 g of the acid WhPCHEP®08/067220

runis Ao o MV LR MR EDGT o S5 ki 2 el den: 366

3 H), mL6643r5d (i, 20H§,59004 1d) 6.6 dHz, @ B),i B6addEt(m, 1 H), 2.41-2.21 (rn 2 H),
i trimethylsilyl di azonet hane §76 nL, 151 mmol, 2.0
L.94-L 81 oy dAD; h7#Ec Ll (moloHAetifs. 9 BD e Gk Gi 4 Ha: yeI | ow
tq)¢olor in the reactlon m xture). The solvent is renoved
romthe reaction mxture and the residue is purified
behé |Sﬂtﬁfﬁt(&hdl@ﬁﬁﬁ mqyremin@d {ngaradicetital @hanineot: thét dGOHbed previously
e) f. rn| 18. 3 of t Step 4 o
for crymalc 24 g lFﬂeﬁﬁs sh(ghgo a@grafgg ﬁ%rﬁq?lfnﬁ Flpign: 0-30%
EtOA&/%é&aﬁEa)fuﬁﬁshﬁx%Omo; ﬁgpgllﬁlﬁglt«;\mgg@g@%{% @ﬁ@%g 3l jTMj?sZ @'H?) 3.65-3.54
(m, 2 ihpl F9-ehdi8 (thel HNe3d0 (i, A Hid HD el. %rls&(m (om, eldHﬁ dr7]81 43 (m, 3 H),

139_23?@@c?£ﬁ &?ﬁhbgg@ﬁgpé% 6 Sngglgagdtﬁgtgo;%?ned

Step BXtracts are washed with H20 (2 x 100 nl), saturated
aqueous NaHCO3 and brine, then dried SNQSO4 filtered
an@ %@ﬂl@ém oAtthel satwrited disster (B89 mgp Qs fm@wlbyl D@YH8 mL) and
t ogr | tio 0-.309 ept ane
MeOIggé Ak n?tS hﬁ)ﬁ{;@( é%) eg Ggé]}s t(z # 6 9t2hré1rrno th nﬁxture is
stlrredVHi’r 1@3@113)Sa61r5te82¢q56(ﬁ13 NEI]HCQ)g H) ad@edl & qéet&ﬁ t(lmre&tlblh and the
3 6((3' )—?ﬁa 2.73-2.57 (m 1

resulttzlggglx rg_ as emacgedwvnh WM 1% ?g n Ihq:.u:ombmpg organgc Gyﬁtfacts are
wash 4w lil%fg?tg%gga %oﬁlesgl}a;%C(g ﬁ%?igéé,f‘%r}eg éﬁg;mos%qﬁte?eéi ;ELaeconcentrated and
the redelacris lpedfigd bylftnslslcjnrdmattomphrgp [gadidit duti@and80%d Et@Alc/heptanc)

rumis g5 s e o oS SO0 OGBS Bi9006 Hb Ay 3.63 (.

m, 0 ,
2 H), f3l6"6"(k SﬁH‘?gz é?& 4(@( 1FHH?M?3(KQ ﬁ’s"fﬁZ 2 l@a@@lggﬁnﬁﬁ f@)( 43R0-1.56

(m421)J-056€1 and HEp . 1639Hz 172{mH§2H)2 68 2.57 (m 1 H),

2.41-2 21 q a4 LBl (m 1 H), 1.74-1.51 (m
Exanin 39, Ffigghith ofgHpio dptgdiedt &My T Slep’s! s e
saturated diester is pr edcﬁﬂ an identical manner
to that descri bed for exanple 27 and
purified by flask’ chromat ggr aphy (grad|ent el ution:
0- 30% EtOAc/hep ne) furnishing 340 ng. 'H NWR (400
; cH 5 (m 2 H),
~ 7. H, 1.92-1.80

2.59-2. 48 (m 1 H, 2
(m 1 H, 1.71-1.43 (m
0.89 (s, 9 H, -0.04 ( :
solution of the saturatdd diester (289 ng, 0. 83 mmol )
in DCM (8 nL) and M m.) at i s added CSA
(213 ng, 0.92 mmol) andl the resul ture is
stirred for 1 hour. Sat HCO3 i s added
to quench the reaction rey { gHM xture is
extracted with DCM (3 X The ﬁﬁﬁblned organi c

extracts are — . 0
OQ(_/ T
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15 washed with saturated aqueous NaHCO3, brine, dried
(MyS04), filtered and concentrated and the residue is
w@eowhieos by flash chromat ography (gradi ent el BCT/BP2008/067220
0- 80% Et OAc/ heptane) furnighing 190 ng of the
al cohol. "H NMR (400 MHz; 13) 6 3.69 (s, 3 H),
Compauﬁ@3ﬁls§ﬁeﬁmd adZ:oid)mg t% tﬁ@pl(o‘éedtﬁesi'ﬂescraae@ln Exzﬁﬁplé M using the

H) ,
alcohql @paiedsle Scleemle 142 FI)C/MS WZil\@@H(]n%@f fﬁ)— 11443(91611101175)( m
Sche-ﬁeg% 20 Exanpl e 29, Preparation of Triacid 31 of
OH HOOO/~0\ OH SXN\NI / NS NS

SNI"OHHNO OOHNSHNO HNNNNOSO -110
WD 2009/ 074605 PCT/ EP2008/ 067220 d3lis
rematm@saccor i ng t o2t¢rebpkt oced ﬁ?n
o agp?@'oﬁ',e, al cohol, py heme 12.
N iz [ 495, RO =1 . Schene
2: HFL. LH 0 2. b I iodide O | DM

0 THF\ Ol \ Ol (. Pd/§ H2 0 4. CBr4/Ph3P 0 5 HO
Br Step 1. To a sol ut&.on of val erol actone (contani ng
25% polynmer, 5 g, 37.5 nmmol) in THE (100

O O
3.PdC.H, O ? 4.CBryPhsP O ?
HO Br
Step 1:

To a solution of valerolactone (contaning 25% polymer, 5 g, 37.5 mmol) in THF (100
mL) at -78 °C, is added LHMDS (52.4 mL) over 20 min. The solution is stirred for 0.5 h,
then 1,3-dimethyl-2-imidazolidinone (6.84 g, 59.9 mmol) and allyl idodide (5.02 mL, 54.9
mmol) is added, and the reaction is stirred for 1 h. The reaction is quenched with saturated
NH4CI aqueous solution (50 mL). The mixture is extracted by EtOAc (250 mL), washed
with saturated NaHCO; and brine. The EtOAc layer is concentrated and the residue is
purified by flash chromatography, eluting with heptane/EtOAc to afford 3.4 g (64.8 % yield)
of the olefin.

Step 2:

To a solution of the olefin (1.1 g, 7.854 mmol) and 5-hexenoic acid methylester (5.03
g, 39.226 mmol) in DCM (110 mL) at reflux is added a solution of Grubbs II (332 mg, 0.392
mmol) in DCM (11 mL) and the resulting mixture is stirred for 1 hour at reflux. The residue
is purified with flash chromatography, eluting with hepatane/EtOAc to afford 1.227 g (65 %
yield) of the lactone.

Step 3:

The lactone (1.227 g, 5.11 mmol) and 10 % Pd/C(0.893 g, 0.842 mmol) are mixed in
MeOH (60 mL). The reaction is degassed and hydrogenated for 2 h. TLC showed
disappearance of starting material. The reaction is filtered and concentrated to afford 1.2 g of
crude diester-alcohol.

Step 4:
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m) at -78 C, is added LHVDS (52.4 nlL) over 20 m n.
The solution is stirred for 0.5 h, then
wd 2@9di4ses hyl - 2-im dazol i di none (6 84 g, 59.9 pPewEP20881057220
a I I S ded,
b bRl W08 g 98 e R Pt 2T Gl 1305 mimot) ar
dlssolqmtmﬂﬁtly\( IBmB RN absed 1n|\dtﬂ4166.bﬂﬁU€IBi§(3$@ I, llQl$3(r51(ﬂol) is added
nm.). The mxture is extracted by Et QAc (250 nL
with st d Thai ey phevees ieapems tantiant isngirefhier é@cba\c The reaction
Sel
mlxtuhalggﬁndemrg%g %gg%ﬁ#ﬁ&{jwﬁﬁ gltalglhnganﬁt‘ﬁLo%Eai)h% ?rgl%&he%%r}%)@tOAc to
5  affordsdX0ong (61)% yipld)6et.tBe Bhoyiéd. d)H WRt(ﬁDCIb:J éf)(l) MHAD It biad, 6 H)

145 Gl Er Lo St iy feSutar 28) 889 7 B8 200 149 €2 1)

367(PQMH 110 m.) at reflux is added a solution of G ubbs
32 ng, 0.392 nmmol) in DCM (11 nL) and the
Examp&m,tﬂrmranomqﬁﬂelamsl Rtafrlmblt Aor 1 hour at reflux. The
residue is purified with flash chromat ography,
el uting with hepat ape QAc to afford 1.227 g (65 %
20 yield) of the lactpone. HRep 3: The | actone (1.227

d diQappearance of
ctionis filtered and

dW.2 g of 25 crude

di ester-al cohol . 49 -111 WO 2009/ 074605

PCT/ EP2008/ 06722 e diester-al cohol (300 ny, 1.093
nmol ) and Ph3P (31% ngy, 1.203 are dissolved in
CH2C12 (13 nl), d Mool ed |n a e bath. CBr4 (363
ng, 1.083 mmol) rring. The mxture
is allowed to warm/to {ft> stirred for 12 h. The
reaction mxturg corentNat&d add purified with

flash chronatog;;ggy, el uting byNhept ane/ Et OAc to 5

starting material.
concentrated to af

afford 220 ny 660% yield) of the Wdm de. 'H NMWR
(CDC13, 400 MHz) \6 1.30 (broad, 6)H 1.45 (broad, 1

H 1.63 (broad, 85(m2 2.30 (t, 2 H 2.35
(m1H)34O 3.67 (s'\6 H. Exanple 30,
Preparati on |acN 2Hof eA OH LOHO SN
-NNSNS H

(32)

10 Compound 32 is prepared according to the procedures described in example 2, using the
alcohol prepared in scheme 13. LC/MS: m/z [M+H]" 1426, R; = 1.05 min (method 6).
Scheme 13:
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O YHHNNN OS o0" (32) 10 Conpound 32 is prepared
according to the procedures described in exanple 2,
waigiong74ehe al cohol prepar ed in scherre 13. LC/ MH/EPI088/067220

~ [ MtH + 1426, Rt = 1.05 mn Schene 13:
0112 WO 2009/ 074605 PCT/ EP200 / o 3. TBAF, TH F

BALL RIBAHE: THF . 5BN p5, NaC
//é@ ﬁ@%gf j BYBAI. BAOMES iWBézQ%NZB’tQm
THSO T8 ubb-s—H-—BEM CO2Ne _JCO

BSQe r~~ CO2Me 8. Pd/@gcml Et CAc BnO0 M HO 2 cA¥ePNeecC
Step 1. To a solution of the ester (1.0 g, 3.7 mmol)

in THE (20 nm) at -10 Cis added Dl BAL-H (8. ¢4 dtph'sil DcM
8.4 mvl, 1.0 Msolution in hexanes) dropw se| an th@O Me
resulting 5 mxture is stirred for 1 hour. 0

m.), Rochelle's Salt (100 nlL) and Et QAc (100 ) are
added and the biphase is stirred vigorously for %/h.

£e:Mepar at eg nd the aquegys pPhase™ CO,Me
ext{racted with Et OAC@M’)\C. The conbi ned

MeO racts are washed wth brine, driedpy
ZMiltered and concentrated furnishing 895 ng of the

Step 1al cohol, which is used w thout furt her purification.
'HNI\/R(4OOI\/Hz CDC13) 6_5. 86- L? 1H£ 5.09 10,
41gg @(hlptlczn H)C thezester (l & 3]70mz|polX31nZT G Oppl ) pt |:|)10 C is added

DIBAz;’-ﬁ%('Sr_?ﬁ? Zg_.g, 4 %ug%l (H %% %lﬂt?bf g]z h%xﬁé%s) d1%p o2arftf tl{ebfesultlng
mixtule isgth?redlﬂor(lmouﬂ. MeOH(19Im[ 5 Ro@heltd)s Sdlt (130 (sL,) eﬁldl-]l)tOAc (100 mL)
are aq?iﬁgw}lc?i the B a?%”%% aveeagny TS lnfaré‘F Trisrenieaschisg and the
aqueoh%r'[;)‘lzlis%zig reg?hacggd %J(IMGAC Af X Qo %Lf r 'THQ cbRbindA HrAMt 8% washed
with trener dibest (Mo nfiltered ot @telc(nﬁmed@ml&hl@g HPD Mg cfrthe aldolad, which
is use@ NI further purification. "H NMR (400 MHz; CDCls) 8 5.86-5.71 (m, 1 H), 5.09—
4.98 (m, 2 H), 3.78 (ddd, 10.4, 6.2, 4.0 Hz, 1 H), 3.71-3.57 (m, 2 H), 3.52-3.43 (m, 1 H),
3.11-2.82 (brs, 1 H), 2.18-1.97 (m, 2 H), 1.82-1.63 (m, 2 H), 1.59-1.47 (m, 1 H), 0.91 (s, 9
H), 0.08 (s, 6 H).

Step 2:

HO

To a solution of the alcohol (895 mg, 3.7 mmol) in DMF (12 mL) at room
temperature is added NaH (220 mg, 5.5 mmol). After stirring for 30 minutes, benzyl bromide
(524 uL, 4.4 mmol) and tetrabutylammonium iodide (678 mg, 1.8 mmol) are added and the
resulting mixture is allowed to stir 12 h. Saturated aqueous NH4Cl is added to quench the
reaction and the resulting mixture is diluted with EtOAc (100 mL). The layers are separated
and the organic phase is washed with H,O (3 x 30 mL), brine, then dried (MgSQO,), filtered
and concentrated and the residue is purified by flash chromatography (gradient elution: 0—
30% EtOAc/heptanc) furnishing 1.22 g of the benzyl ether. 'H NMR (400 MHz; CDCls) &
7.43-7.24 (m, 5 H), 5.86-5.70 (m, 1 H), 5.11-4.96 (m, 2 H), 4.50 (s, 2 H), 3.73-3.61 (m, 1
H), 3.61-3.45 (m, 1 H), 3.45-3.34 (m, 1 H), 2.28-2.00 (m, 2 H), 1.95-1.83 (m, 1 H), 1.77-
1.49 (m, 3 H), 0.90 (s, 9 H), 0.05 (s, 6 H).

Step 3:
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resulting mxture is allowed to stir 12 h. Saturated
aqueous NH4Cl is added to quench the reaction and the
wo em@alotdeny m xture is diluted with Et CAc (100 pdid/EPZDn&067220

| %%ﬁrﬁ%%r Pé)%%?% eant@e: eth%{tﬁi r%& g g&%mn ll) 1ngll]?§y\ggo%%yvats (51 g@ is added

TBAH (3.92med 520maivd, pOM%BﬁJﬁ@fl@lﬂTﬁm ahfiéhd RSUlEUE nhiSture is allowed to
purified by fl ash chromat o raphy &gr adi ent el ution:

warm3g o enGaRIPREHI a8y Sflur:%f% fguss; oSatyragid aqyeoweNFy(L is Padded to

quencgftg%feg.c Wh& %‘%)Qltﬁ{g%ﬁﬁﬁg%sg& u?ﬁd \%RE&R@?@ g%(‘ [éHsL)S %la}yers are

separa’fed? 3 .thdl aqumoud phlde, is3exbrhefdd 4bith MtOACH)3, ><33045rr13 SZIhe( rpmbined

9
organig eagga%%aregwgfbheg W, t@d)ry(ng% éﬁl c? 6\4@%8{)5 Flt%reqil)a'_%d %cgptéaﬁed and the
residus- 1s &&ﬁé@b@ro 8940 zﬂ@%t %@Q&/eﬁ)ﬁgﬁggn -508@’§) EtOAI_clt_/Iléeptane)

solution of "t he benzy .
furnishi2@ &%)mgbf theQlé¢adhohd deMEA&FO(I MPQQ GH_C13)55 9.40v0R4 (d, 6 EM, 5.84—

5.68 (5 1 {hPOT8 OF CBr Ao d it Bt Sred T 8 i 2. 72 H 1

H), 3.3atu8,29.2d7 aqyeous) NFH¥CTd § 1adglen2 1o omﬁn@lﬂ)t h®8—1.84 (m, 1 H),
reaction and the resultlng mxture is diluted with

L79-E6DA®. { 8D, kb)-1.Yhenlllfers are 5 separated and the

Step AdUEOUS phase is extracted with EtQAc (3 x 30 nL). The

P “Conbi ned organi c extracts are washed with brine, then

dmoed oMot thd latcdheld (600d nQ M2 Nhfdl)eth aydMt KBt mL) at room
resi due is purified by flash chromatography (gradient

tempegatye; ip addag. 13erss o dycHepinanedl -4 gut-ANYRP N gnB &5 tegpldng mixture is

Stll‘l‘e(L?tﬁ’ glhgﬁlhog‘h% éry«z VR rﬁéb%e blu l%li E@ d- (ﬁ; HZLZ?Z%?( soRition of

Na,S,D;Hp,5 ). in6saBursi@d (aqedis HBIasze)gl(QO (mil:i) 159adﬂﬁd an@ thiz blphas‘h(hs stirred
until cli_gaz 1%* %gaye?s?ﬁre %ep_%rateq_ chglzlf %‘g?}l_%?ﬂ)g cHp Waslf?iwllisa@ga‘r(epnaqueous
NaZC(gf,I'EDrme th@é dilleé %M(ggQ})l ﬂﬂ)ere)dslrﬁpcoﬁcen}ﬁte@ Sl 4L QRS is hffied by

m.) at room
flash tbnp@t@ra,phsf Qg@dmmmtmsé) Mot EtO Apdrcptrdic hAneisfing 4539, mg of the

aenien Fr Mg, B0 G GRTH A DPLE 48l Fbeatten el o8 ¥pk0ko m. 1

H), 5.16)5.60dn2 H§’|4J48 %nztﬁ) Nag @20 4,9.6H9) 1 HY, 33 (Hdat)Qd67Hz 1 H),
ueous Na2CGCB i s added and t he bi phase is
251507 (ed H)ADE2. 66 Garl gl 2 aore. A, dgpal o 68, bHe. t he
Ste 5&agam c phase is washed with saturated aqueous
P X 2CC8, brine, then dried (MyS04), filtered and

c ancesdlitadreds tiechiddhgde €5350ig, S mawiolf areid2-ethyfld2alslene (2.6 mL,
chr omat o%aghi (gradi ent el ution: 0-30% Et OAc/ hept ane)

24.5 mugphi 18 ki ) i G71-branal §6 Anleledtyraem tempaypiarg kowldgal solution

ofNaEq;é%h ;ﬁ_’g% ZZ idﬁ% ééED(H @ﬁDJL)Z@g%d %y;D %15&1 09@1\@8102 (665

mg, 7(4@61;110% iR H,&. (300"&1}:8 AThD resditid@ nlifehre ﬁ aﬁow@d fo &t forl1 Hhinutes, then
2.32-2.16 (m 1 H), 2.12-

brine £10HyL) & a@gecl alzcizth(emnxw;s e SHTGHEL S8 U1 o oflhe Kembined

organic, ex?r g &d n{% ?&;)h ﬁﬁg%d) aﬂ%lgentra{epéfj}l]{[n%lbt%gdﬁlf m%()onhe acid

whlchmbhse%{twﬂﬂmmﬁrﬁwppﬁﬁﬁmlanl s added a solution of
NaH2PO4 (1.47 g, 12.3 mmol) in H20 (500 L) foll owed by
Step G4 sol uti on of NaCl02 (665

The ester is prepared in an identical manner to that described previously for example
28 and purified by flash chromatography (gradient elution: 0-30% EtOAc/heptane)
furnishing 470 mg. 'H NMR (400 MHz; CDCls) & 7.37-7.26 (m, 5 H), 5.81-5.70 (m, 1 H),
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ng, 7.4 mmol) in H20 (500 L). The resulting mxture is
allowed to stir for 15 mnutes, then brine (10 nL) is
w@odwed74mntl t he m xture is extracted with CHClSP(C"BERZOil5067220

5093 s BB TP, £ e A4S RS A T35 g 03,63

Hz, 1 0f), 2.he-Rrd @n, BA),v8hi 0. 08 €8, Wi3shpod (hur Hyer
urification. Step 6: The ester is prepared in an
Step 'denti cal manner to that described previously for
f h, ck
(gr % a%1s nl‘w B Llégg/ E%i) ];éd af MRIBH LR Yo that described

adi ent e uti1o ept ane furnishi
5  previchEl fog.cxaipNNE éﬂﬁﬁmﬂzﬂ‘rﬁt bﬁ:ﬂl@ﬂli?khﬁnﬁm'g?aphﬂ(@rddmm 511&0011 0-30%

EOABESTEp 0m Dun2 200 e oJHINER (D SiHg CCkY 333793 (m. 5 ),
5.62— §4§?m§5§ H)34|§)2+4 33 /éﬁ fz(ig)53%-8%s 5 ), "5263H§s B")H)l§ 439(d& Objz 4.8 Hz, 1

H), 3.36 H)d, 92, 3%- Hz Z4HI m4312|9|93(m57é1) 7 The ol efin
St E{nat athesis product is prepared in an identical manner
®%o0 that described 5 previously for exanple 27 and
10 Puhi hicBRoIY p felﬁ&‘éﬂ i Bk QIFRE Q0 haRhyr t6gﬁa@@bmﬂoe@klt&vida@1 in example
0- 30% _Et OAc/ heptane) furnishing 500 ng. ]g g
27 angHpurifodl By éaSh Ihromaegrephy Jgrdpient selaors. 438Q%mn EOAp/heptanc)

w26 88 o8 Thoo g B . 55 Fyud Ty 80,510

3.33 (3, 3BD23 Q@ (ﬂdn1076 Pd)3 HSI eKH)82 29Qda'hES alr@mﬂl lig), prlep(aﬂeds 7,58
dentic i bed previous

Hz, 1 BReaid 6 133 edd T asRr ] 85 0By 1D abib i omrody Aphy T o '3 1),
/ hept f hi
15 E"a"é’g% R s YR RS 65 7 aa 10, & 4%

1 H, 3.35 (s, 3 IdH 333 (s 3 H, 3.25 (dd,
106 6.3 Hz, 1 H) O 29 (dd, 15. 7%§ Hz, 1 H, 2.12
(dd, 15.7, 5.8 Hz, 2.05 (t, 7.5 ' Hz, 2 H),
1.92-1.85 (m 1 H), £.49-1.36 (m H, 1.19-1.02 (m
3 H. 15 Exanple 31, [ i aci

Table A OH OO N, A (OOH SA\NI /
N~-S NSSNO—IHNON~Q( el
= OH
SN
B
% N
| 3 :
" "0H
o 0
oHN S HN
>\\\\\</ 0]
"N H\/QI/\I\
\
O § s
/\ O\

(33)
Compound 33 is prepared according to the procedures described in example 23, using the

following deprotection conditions (Mgl,).

To the suspension of the triester (24 mg, 0.016 mmol) in toluene is added

20  magnesium iodide (27 mg, 0.095 mmol) and the reaction mixture is heated to 100 °C for 12
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OHNS HN HNNHN OS O (33) Conpound 33 is
prepared according to the procedures described in
wex@aprwo23, using the follow ng deprotecti onPCT/EP2008/067220

n IR BRI Bhes R S LEBRAG R B RS i b

HPLd @mu td80(©2 CANYin &atéia&)lr%arP)A)amdletﬁwmmb ic@nedﬁéd(ztndrlgolblﬁhzed to
heated to 100 C f -115 WO 2009/ 074605

affordP@T(]EbMS/WWSZG"/ﬁ [Mﬁﬁ’@]r d46%.ifkr A0Rtnindnicghod 6). 'H NMR (400

M PPt 30 8340 (T G BBl 47 0.1

5 H), 8.TIheés, fIrAIS.Das 1die 7cn| (set tHd7.aL (op ki) 6.08ds, tloH), éf?ﬁeﬁ A5 (m, 3

146
D, 4 3 ol B55 (5 VA 26450 1 Hr S0 (oniohde) (b 1 3pimd 9545 () 265 (m.
5
LD B3 I Iy gl O LR RA-430,6h B IDRESB IR B
Examplé2, Prcphration o(fﬁiriaé’idl-fm ofdlabs As, 1 H), 5.35-5.15 (m 3
H, 4.9 (m 3 ,465(3 1H) 4.25 (m 1 H, 3.9
s, 1 H, 3.8 ]9 OH3 H), 2.65 (m 1 H),
2.6 (s, 3 H), 235 5(m 1 H, 1.70-1.10 (m 16
H, 0.85 (m 6 . Exdnple 32, Preparation of Triacid
34 of Table A (}IO OO0 3l S~-N\NI1 / NS NS

SNOMH:: ~XHNNNANO 34 10 Conpound 34 is
prepar ed accordi ng t o, the" [yes described in
exanpl e 2, using t/hg%‘ coh p "‘o. in schene 14.
LCO Ms: mz [ MHH] +d1 = 1.4 in (method 6).
Schene 14: -116 09/ 074605 PCT/ EP2008/ 067220 ~\ O
HOB /< 1. Oxalyl oride O- /< Al | yl magnesi um
bromide 0 ,"/] =N

N\ O~ 34

10 Compound 34 is prepared according to the procedures described in example 2, using the

alcohol prepared in scheme 14. LC/MS: m/z [M+H]™ 1467, R, = 1.45 min (method 6).

Scheme 14:
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20

O D PEA, DMSO DCM O THF, -50 CHOO- 0 OO O3as.
Gubbs Il 4. Pd/CH2 fo Methyl-3-butenoate /( Et OAc
W09 Q7460DCM reflux HO O Step 1: To a sol uti oPCDEP2008/067220
oxal yl chloride in DCM (120 nmL) at -70 C is added
(5.60 o, 79 nmol ) . Thentothe m xture, a sol uty

@ h al ﬁ:@%?}ll cr{oﬁdeo g n}aq)l )2 AIIQliun‘%rc(ngd%gbi

for 15 nmin. a . After addi ti on 6% ProEtN, the °©
m xture is aIIovved to reach roomtenperature and

poured in to water (300 nL). The aqueous phase is
extracted with DCM (30 nL). The conbijned extracts are

dri ed over I\IaSO4, filtered, concentfated and then

purified byo ash chromat ogr aphy (Del ent:
Et OAc/ hept ane, /gradient) to afford the ketone (2.8 Q).
5 %blt\)ll\/R (400 Z CDC13) 6 ABy3x80 (s,/3H), 2 84 (m
53.(m 2 .31 ? 2.15
oV{utr onE®RCt he ketod 5090,

Metl'(th bug:pﬂate St ep H%‘I‘
DgMzeflugmol ) in TH 0 AT) is cooled to -50 C and
al lyl magnesium bromde (3.2 nL, 3.20 nmol) is added
Step ind t he reaction stirred for 30 mn. To the reaction
m xture i s added sat.. aq and the praoduct

el Proaral Wiory i praby rr;hlor@é dn ;R%M (1%0 arledt aoef: Naréé@zrDMSO (5.60

ri
L. P, T e WIBRE, B VTR APphE G 1 pag) i DM
(940 nm) .is ‘attiddMRop (30 VDdHZln @1 3)The bix88e (isrstitedHfqr B. dfn.(an—70 °C.

After %dcl;%ér( Prf f—%rofgé[\? ’tl_ar_e3 @j‘}'?t&re 49 a@qﬁs r%to,qu @hgpéﬁ%gmégfﬂ@%%%wed in to

Water'(§0(§5ﬁﬁfl§ h?ﬁé K@Qo@s‘: 58NS trlabtell Qﬁthﬁﬁ@ﬁﬁ er‘:r’LO):.i e dofifind dextracts
exanpl e ained 122 ng, (400 MHz

are diGRICHSYr Na@_(ﬁq filtered2 chfgenBatgd and, th3n I'H)I}‘lﬁsd by ﬂ@ﬁh’ chrpfnatography

(eluer%" ]%?)A(c% Q%anl(gl)h%raéi' é}? tcg %{f%ré tEg ket%ﬂe?é\/éﬁﬂzd%lgl}l%élgg %\/Iﬁg] CDClL) 6
3.80 (EGH)EPRIQR/ D6Y 223 (nd,nen)s2us(at 2d), 3 Bshenip! Zohoh, 219).

synt hesi zed according to the procedure described in
Stepgexarrpl e 27. Oot ained 120 ng: 'H NWR (400 MHz, CDC13) 6

3.61 (s, 6 H, 2.35 (m 1 H, 2.25(m 4H, 1.8 (m
ZDA;%);hgi’o?gychr}e 1%58%&105&69@ 20520 TR 26HAPBaE A3d19t0?50 °C and

allyl magnesium bromide (3.2 mL, 3.20 mmol) is added and the reaction stirred for 30 min.
To the reaction mixture is added sat. aq NH4Cl and the product is extracted with ethyl acetate,
dried over Na,SOs, and purified by flash chromatography (eluent: EtOAc/heptane, gradient)
to afford the alcohol (150 mg). 'H NMR (400 MHz, CDCls) 3 5.89 (m, 1 H), 5.19 (m, 2 H),
3.70 (s, 3 H), 2.47 (m, 1 H), 2.29 (d, 2 H), 1.74 (m, 3 H), 1.51-1.40 (m, 3 H).

Step 3:

The diester is synthesized according to the procedure described in example 27.
Obtained 122 mg, '"H NMR (400 MHz, CDCl3) & 5.67 (m, 2 H), 3.71 (s, 3 H), 3.17 (d, 2 H),
2.30 (m, 1 H), 2.29 (d, 2 H), 1.91 (m, 2 H), 1.69 (m, 3 H), 1.47 (m, 2 H).

Step 4:
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OH HOHOO S XN-NNS/ NSSNOH HNO OHNS
HN O HNNNNS 5 O (35 Conmpound 35 is prepared
w@emondicnyy to the procedures descri bed i n exanpCBER2008/067220

i h | cohol
U%E'? trfgeéiéﬁe%or-a?cofegff%%rl es(l%'Pgit 8}108%{ gl)g to Jfkg(prﬁﬁefl\(/lglr%? csCribed in
exarnﬂﬂé epar(alstamed @20 agaéHd\IMquOU allg AOCR) 5 BIB1 G 6 Hﬂ\l2035 @, 1 H),

~SN'OH NSSHO OHN OS HN
2.25 (mNﬁlP@ SScﬁm 2@)} 18041 H) 4o 190db/ 074605 PCT/ EP2008/ 067220

Example 33, Preparation of Diacid 35 of Table A:

OH

(35
Compound 35 is prepared according to the procedures described in example 2, using the
alcohol prepared in scheme 11. LC/MS: m/z [M+H]" 1326, R; = 1.04 min (method 6).
Example 34, Preparation of Diacid 2 of Table A:

@)

HO OH

O :
N SN e
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Schenme 15: CO2M e O HNr-- NH2 HO CO2M ~--~ OHC1
0e SXNSXNI (COC)2 -NI 'NDOMI NS/ | NS
W@ 2009/001655 CO2Me NS NS HN O 2. HCl HN O 0 O- CPET/RP20G8/067220
Seherds 1RYTi dine HN-/N NH HN-/N NH DCM, KI NH NI | NH N
LTS0S SO0-NH-NH O O O2Me CC2H H N C02Me
H\-~--' CO2H OO SNSXNA4 NaOHNHZOHNNS NS
N

N
ON%N\g:SSNOﬂ SSHIOHNO OOOO HNNNH (s
HWNNTNHNNH NSO S i O -NfOS-NHOS 0o o
=( o = o

el O

1. (COCl),
DCM
cat. DMF

COMe

CO,Me

3. pyridine
DCM

Step 1:

To a solution of the diester-acid (1 g, 4.6 mmol) in DCM (20 mL) is added oxalyl
chloride (1.9 mL, 22.2 mmol), followed by 20 uL of DMF. The reaction is stirred for 90 min
at 22 °C. Reaction proceeds to a clear solution after 60 min. Volatiles are removed by
concentration with DCM to afford 1.08 g (4.6 mmol, quant.) of a pale yellow solid that is
used without further handling.

Step 2:

Hydrochloric acid is bubbled through a solution of acetate protected boc-amine (as
prepared in example 8, scheme 4; 1.4 g, 1.1 mmol) in DCM (20 mL) for thirty min. The
reaction mixture is then tightly capped and stirred for thirty minutes after which the reaction

mixture is sparged with nitrogen. The mixture loses its gel like appearance. DCM (5 mL) is
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Step 1: 5 To a solution of the diester-acid (1 g, 4.6
mol) in DCM (20 nL) is added oxalyl chloride (1.9
WOr009/a24685 mml ) foll owed by 20 gL of DM, TheP(lmmazonsmmzzo
addedI tﬁ élgetr sloglgceoalt g Hé?% S 18 gﬁgbledz &H‘Q}lﬁh f ?q(l:r tah %gclile orrlae %‘?’%t %llgwed by
nitroge® M0t rhint l@lﬂd ﬁoﬁuBQMSQ(g) &f dasided a RS c@n&e‘hﬁﬁtlm a brlght orange
quant.) of a %5||OMISO|Id that is used w

solid, faad takeh omdn éhfi ﬁ‘%}t step vattepo Surthqy grigeeation éCdMSd ”F/é [M+H] 1138,
ugh a solution of acetate protected

Re= lgggﬁigﬁéégg prepared in exanple 8, schene 4; 1.4 g,

Swp3l 1 nnnl) in DCM (20 m.) for thirty mn. The reaction

t h d d sti f t hi
Gt & DR Ui BaRETTBRD e 29 alop e pyrdine
(445 M‘Lt 5] 5%&1{099 ?alov&;l—éaleb}mtﬁ%t %1@ chﬁﬁﬁé \&;53 8 |/2i 'nhﬁol) The reaction is

appear ance.
stirredP@IT 2EPZ0 387 @Gmmtesaadbssbqu«mtlyh@@@thaddmi aaddthbi@@s@alsg mix is

i b bI or..an add ona
concep bl IR aTR rirD gD udng e ORlnfy gl Bitaegany (elution
with 00 inL @psmnE@@é/h@ﬁaxféo BOGRAI atshP Et@ﬁc@eﬁh’tﬁheg hb 1ar m@% EtOAc)
solid, and taken on to the next ste no further

affords Ur3% gdg197cmmoL(§'8|\}é yigdy of mgq]leq-yqlmg soligrthat 1s gsediwithout further
nmdﬁ&ﬂﬁthOd 1). 5 Step 3: To a solution of the amne (1.24
.1 mmol) in DCM (120 nL), is added pyridine (445
Swp4_ 5 5 nnDI) foll owed by the acid chlorlde (O 510 g,
The reaction is stirred at 22

mTﬁL?t %utl%lﬂfé%@@ﬁﬁll (P.42g.dh3} @naab@dMeQﬁb@H@L) ad H,0 (10 mL)
is adcfl:_% %\wf(?ljtl: g?_){sggr%g( &583??1160? rl‘ltoc)a%ftﬁidthis ?%lrlrtgtrlg s?rgé YE 5Y °C for 24 hrs.
The rhehune |1$)IdleilOcomtIhr%@DthﬂryméssSOMPE(mmﬁfﬂt&lpbar(éo IBO% ACN/H,0 in

0.1% T A 70 i (heBar R pfenisp 1o D BegUR GUmSbi ] 4k fek Bolg vellow
solid, !E%e@( Wi 1iph0ithinf UEH RER m@o‘ Y aﬂob(mH%ﬁé @;ﬁ)nlﬁ)l 1IT1;5 ?/bzoﬁ) 9.12 (s, 1

sol'ution of the dlester .
H), 8.630d,nt_bl), &efeB (d20H)18.66(9, 1 1115 8 @ (adibléﬂ A, clr kiy t8ad 7s(dg 531), 8.25

s 18R TR EIE S T ek B kit B P R 2?5 . 1H),

7.24 (HRUQ), md (fsl pal)l 280 (B0t HY09 AGN E@OS Qm (d®. 111919 BRA (d H_) 4.98 (s,
mn) then phol i zati on affords

2 H), 484dd.d Ié)al3e‘30y(éﬂ4 b)), 38 (sd3 HIC- 7$?(m—1 glg p201 (ﬁan H), I% R, 1 H),

2.59 (,@_Dq\’ﬁé}%@ cf‘%oliivz’zzfs 6189191?1]2 é‘%(r%bf‘z f@, 26§7 E% ?I),i% gmsé H), 1.64

(m, 18,1 17 @1, 1 81)40385(@1 3H)HD.868d,37H) JHRMSHES-S. faﬁcmsmgoﬂz& Calc:
” 6,44 }-%5782(3 1H, 7.46 (s, 1 H), 7.37
[M+2EI% 6i41ﬁ)19 foy;zd( 46190, 7.29 (t, 1 H), 7.24 (t, 1

. 5.24 (t, 1 H), 5 21

Exa"ﬁj%?ﬁﬁ%ia?&??%fﬁl%fléi%%éﬂﬂi.%sﬁs, 2 H§ 4 2? (dd, 1
H), 3.80 (dd, 1 H), 3.39' (s, 3 H, 2.78 (m 1 H, 2.71
(m 2 H, 2.70 (m 1 H, 2.5 (s. 3 H), 2.49 (d 3
H, 2.45 (m 1 H, 2.32 (m 2 H, 2.17 (m 1 H, 1.95
(m 1H, 1.64 (m 1 H, 1.37 (m 1 H), 0.88 (d, 3
H), 0.86 (d, 3 H. HRVB (ES+) for C54H53N, 3012S6:
Cal e:
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25 [ Mt2H] 2 634.6198; Found: 634.6197. Exanple 35,
Preparation of Diacid 1 of Table A. -120 WO

WQ 90 0isd605 PCT/ EP2008/ 067220 O HO OH HN 0 PCa/BPXibB/067220
| / N~~N"OH N~SSHN O_r O HNpHN HNNN O
S p-_ (1) Conmpound 1 |e)Q£epared according to the
procedures described ipgexampl eH34. LC Rt = 10.05
mn. "H NVR (DVSO d6, 400 6 (ppm 13.5 (s, 2 H),
9.24 (s, 1 H, 8.73 H),08.68 (d, 1 H, 8.65 (d,
1 H, 859 (s, 1 8.37 (d, 1 H),
8.23 (s, 1 H), 8. 7

(s, 1 H, 7.37 (s, 1 H, 7.29 (t, 1 H,
7.24 (t, 1 H), (m 1H, 5.25 (t,
1 H, 5.21 (dd, 0 4.98 (s, 2 H),
4.28 (dd, 1 H, 3 39 (s, 3 H, 2.78
(m 1 H, 2.71 (m J2 . _ 1’oh|) 2.59 (s, 3
H, 2.49 (d, 3 H) = 2732 (m 2 H), 2.17

(m 1 H, 2.09 (

Q
H, 0.88 (d, 30, RVS (ES+) for

C54H53N, 3012S6: I e 10 [I\/Hr2H] 2 3 634, 6198; Found:
634.6197. Bi @} ogicalsResults: Hﬂlng the standard M C
t est descrlbed bo th the bac

Ent er ococcuspi”qecal [ sN us faeC| um or

St aphyl ococcus aur eus, 1-35 denonstrate a

m nimum inhibitory con@e T at ﬁon angi ng from 0. 0010
gg/m_ to 128 gg/nL. 15 In V|tro asQay for (iphibition
rokaryotic transcripti on translation [as descri bed

Comppﬂn(? { epreAre® ol inefoghe REQssdurgs ez%‘a&gfi ingxapplyAd) LG Re=
00y NSOl WO oA 4 Sh i SYSLgTPLY 575 .1
H), 8.68 &, dtH p&.cand, pHote52 (se$ HOf 8.43 (d, 1 H), 8.37 (d, 1 H), 8.23 (s, 1 H), 8.16
(d, 1 H), 7.77 (s, 1 H), 7.46 (s, 1 H), 7.37 (s, 1 H), 7.32 (d, 1 H), 7.29 (t, 1 H), 7.24 (t, 1 H),
6.36 (s, 1 H), 5.30 (m, 1 H), 5.25 (t, 1 H), 5.21 (dd, 1 H), 5.01 (d, 1 H), 4.98 (s, 2 H), 4.28
(dd, 1 H), 3.81 (dd, 1 H), 3.39 (s, 3 H), 2.78 (m, 1 H), 2.71 (m, 2 H), 2.70 (m, 1 H), 2.59 (s, 3
H), 2.49 (d, 3 H), 2.45 (m, 1 H), 2.32 (m, 2 H), 2.17 (m, 1 H), 2.09 (m, 1 H), 1.75 (m, 1 H),
1.31 (m, 1 H), 0.88 (d, 3 H), 0.86 (d, 3 H). HRMS (ES+) for Cs4Hs3N;301,S6: Calc:
[M+2H]*" = 634.6198; Found: 634.6197.

Biological Results:

Using the standard MIC test described above with the bacteria Enterococcus faecalis,
Enterococcus faecium or Staphylococcus aureus, compounds 1-35 demonstrate a minimum
inhibitory concentration ranging from 0.0010 ug/mL to 128 ug/mL.

In vitro assay for inhibition of prokaryotic transcription-translation [as described in
the following references: 1. Zubay, G. (1973) In vitro synthesis of protein in microbial
systems. Annu. Rev. Genet.7, 267.87. 2. Zubay, G. (1980) The isolation and properties of
CAP, the catabolite gene activator. Meth. Enzymol. 65, 856.77]. Antibiotic and compound
dilutions: stock solutions of compound to be assayed at 2 uM are 80uM in 40% DMSO.
Stock solutions of compounds to be assayed at 10 uM are 400 uM in 40% DMSO.

Assay setup and protocol for Promega E. coli S30 Extract System
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CAP, the catabolite gene activator. Meth. Enzynol. 65,
856.77]. Antibiotic and conpound dilutions: stock
W(SMO&ADV@D&; of conpound to be assayed at 2 gM arer/BPi0$/0657220

% DIVBO, k sol uti ons of canpounds to be
Ta ble assayed g’t "?bg f@ctﬂﬁewaﬁ 1 0% DvBO. Assay setup

and nr Nt n~nl Fr\r Pr annan PV C2N vt rarnt COyuct Anm

T To I OC OGCUOT T OT oo g Dy o oT

Compogent oy 2009/ 074605 PCT/ Epzoosfwsb@@fnef%v% 1 E coli
“Methf&gngﬁﬁﬁ@etanﬁosgmster m x ggnponent Final volune
[) "Methionine mnus" amno acid mx 1.0 gl

“Cysté@yatlmmi@nmmamdnam no acid m x0ml0 gl S30 prenix 8.0

330 S30 extract 6.0 gl Table 2 5 1c:oli S30 Extract
%}5‘?51 fem assay conponents Conpo% it's/ Reagent s Fi nal

S30 c¥@dgdme (20L total volume) Tenplatie (pBESTIucTM
286ng/1 3.5 gl Conpound (40x final concentration) in

40% 0.5 gl DVBO Mast er mi x (see table 1) 16 gl The
Tablegssay i sEpenlt B3hExtrast systenpagsay poippona@its gl of 286
ng/l tenplate DNA (pBESTIucTM into assay wells.

Comphiegsast/Reggonont rol wel | s recei ve BukR@lomk 20T taalsfodume)
nmpound stock,gol ution to assay
Temp\%é? (p%ES,ngéq &? égél:gg‘ﬁtrol wel |'s (?13 Yonpound) receive
CompBurd {4044 MR setiid®) indgogt 16 gl @f master mx into
assay wells. Incubate plate for two hours at 37C.

DMS@apidly chill the assay plate on ice for five mnutes

to.s the  reaction. Add an equal volume (20 |) of
MaStngB?nt(stegﬁ%’é?é)ture St eady-d o(r) Eﬁ&lferase assay

reagent to all assay wells. ITncubate 20 m nutes
r dA8 #5ghts dirferaed Wt iollpwi REbtes 1l eb 2&@5%/% t@lin@late DNA

(pBE%/l"eng‘M) gt?ac?sa % nﬂﬂl %é(g'gg{;% @rﬁ%‘l Wf %Apechg-ggﬁ 6 of _y( %’gr.a%sfer 0.5 ul
of 402 uddnmpodidd E_Stoo(k4$olﬁzﬁlmh t_o @ap)weldsnh 50@1(76 )coﬁrﬁrasih\(;ve@ ZadMcompound)
receiv?g}jﬁs %? W T 7§Q§gﬁiﬂ$ﬂ8 glﬁ%? %g il & S_t7 %gs{%rnrgm\yp 3 yé%%“ﬂso)lncubate plate

for twid H&hr% u@M(gi;d@ /ﬁéﬂ‘cﬂ{ @1(11 afﬁsﬁg‘ (pla@ OOEA:{E/!F] :f012@ﬁ(oel élﬂ%tf% rt]o stop the

reactl@ 2 Add=an7eugl ijwme (gg ;5) Qﬂmom emwrature Steady-Glo~ Luciferase assay
reagent to all assay wells. Incubate 20 minutes and read light emitted with luminometer.

Results are reported as % inhibition @ 2uM or 10 uM.

Table 2
1) %inh. @ 2) %inh. @ 3) %inh. @
2uM =65.4 2uM =728 2uM =67.8
)] %inh. @ ) %inh. @ (6) %inh. @
2uM = 85.3 2uM =178.5 2uM = 86.8
@) %inh. @ t)) %inh. @ &) %inh. @
2uM = 86.0 2uM =59.7 2uM =67.1
(10) %inh. @ (11) %inh. @ (12) %inh. @
2uM =2.0 2uM =92.3 2uM =82.4
(13) %inh. @ (14) %inh. @ (15) %inh. @
2uM =749 2uM =55.5 2uM = 64.5
(16) %inh. @ a7 %inh. @ (18) %inh. @
2uM = 64.3 2uM = 63.9 2uM =52.7
(19) %inh. @ (20) %inh. @ 21) %inh. @
2uM =76.4 2uM = 80.6 2uM =374
(22) %inh. @ (23) %inh. @ (24) %inh. @
2uM =179.8 2uM =179.8 2uM =70.3
(25) %inh. @ (26) %inh. @ 27) %inh. @
2uM = 83.7 2uM = 68.2 2uM =81.9
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(16) % nh. @(17) % nh. @(18) % nh. @ 2uM= 64.3 2uM
= 63.9 2uM = 52.7 (19) % nh. @(20) % nh. @(21) % nh.
wW@00210M665 76. 4 2uM = 80 6 2uM = 37.4 (22) % nkCT/EP1088)67220

= 68. ’) -122 \/\n 2uM = 83.93

. T 9- 5.24IV 1:7 8 Z2tiv—="76—3:
(%gés) 'Q;MIEE@GJ %n@yj ;MA 2uf® g3.|7. 2 @
1
n.

(#7/ EPROCGRITE 20 (289) % nhh %@lvhﬁ 4 nh. 3@ (30)| %inh.@
% nh. (@aMFTI47.10 2uM = 79)R2WVIt Z8.83/ 93  (31) % AWM =46.8

(@)(32)| %%imh.@(33) %BAh. @ 2UNhk @9. 4 2uM = 78.|0 2uM
= 46. 8 2MyEhNN. @ (35) % nuM@ud £ 63.1 2uM|=

87.0 Equivalents Those skilled in the art wll

recogni ze, or be able tgAaga@sl@i N using no nore than
routi ne experinentation, nmany equivalents to the
S ff be$ef dkdledrm dti arewtlsreanghizee thbelsbls talesertdib@sinp ep eiare than

ui.val ents are i.nte ssed b the
routingg St My Rt e SRR bSO B 50 it
descriBéd h&EBA0 GRLR @qﬁaﬂenty\ﬁﬁtm!eﬁdéd dibeRAch pRgﬂeng}' ©e @%Qﬂ the
of the formula I: Rl R3 -Rla S N

following games.- R3 R3 R2b NNRea NSREWO OSR3
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i NRS, R RSN NNN Rea O ~ OR4a Rob S R12 5

| and pharmaceutically acceptable salts, enantioners,
WGe@peDicsdONers, rotanmers, tautoners, di aster ePCEEBR2008/067220

van%}&gﬁkﬁggers or racemates thereof, including the

pyridine N-oxide thereof; wherein 10 R is -Z-CO2H

and -A-Z-CQ2H, R a is hydrogen, -Z-CO2H, and

-A-Z-CO2H, wherein if Ra is hydrogen, then the Z

r dsi dued §pmpoundsofdhpirmulatled by at | east two CORH

groups; or R and R a, taken in conbination, forma

saturated, partially saturated or aromatic

het erocycl e havigyg 4 toNZ\Emng atons and having 0-3

additional ring heterodtons selected 15 from N, 0 and

S, wherein the het cle is substituted by at | east

two residues inddpendgntly sel ected fron1C§2H,

-Z-CO2H, and - A-Z- . A is indepenendentlty sel ect ed

at each occurrence fromthe group consisting of Bs -

(O-, -C0)0-ri- CLAN(RBA)-, -S(Oz-

-C(H=N-, -§(02

C3-CchcIoaIkyI3
phenyl ene, or B 6
which is optionally
groups i ndepende
Cl- C4al koxy, hydroxy, Am no, nobno-
Céal kyl am no, C(O r_hal ogen; 5 Rgg-iMNg selsected
fromthe gr039=g sistinG of H substitute r
unsubstituted al Kyl, OH _ ORdags OC( O R4a, O N(R8a) 2
and N(R8a)2; R2b NS sel ronkt he group\consisting
of absent, H 2a ahd R2b may ‘toget her
form=0 or =jg
sel ected from
OR4b, -A-J, an
group consistiNg of H and al kyl;
the group ddnsisR*hg of al kyl ard -(
wherein n is an integer of 1-500, 1,000, 2,800,
3,000, 4,000, 5,000, 10,000, 20,000, 30,000, 40,000,

and pharmaceutically acceptable salts, enantiomers, stereoisomers, rotamers,
tautomers, diastereomers, atropisomers or racemates thereof, including the pyridine N-oxide
thereof;

wherein

R' is -Z-CO,H and -A-Z-COH;

R' is hydrogen, -Z-CO,H, and -A-Z-CO,H, wherein if R' is hydrogen, then the Z
residue of R' is substituted by at least two CO,H groups; or

R' and R", taken in combination, form a saturated, partially unsaturated or aromatic
heterocycle having 4 to 7 ring atoms and having 0-3 additional ring heteroatoms selected
from N, O and S, wherein the heterocycle is substituted by at least two residues
independently selected from CO,H, -Z-CO,H, and —A-Z-CO,H;

A is indepenendently selected at each occurrence from the group consisting of a -

C(0)-, -C(0)O-, -C(OIN(R™)-, -S(0)2-, -S(0)-, -C(H)=N-, -S(0),N(R*)-, and -S(O)N(R**)-;

-124-



10

15

20

25

30

50, 000, or 60,000 or is a nmean of a plurality of
i ntegers having a value of 1-500, 1,000, 2,000, 15
w@200074645 000, 5, 000, 10, 000, 20,000, 30,000, EOT/BBMNS/067220

50,.000,~ or, 60. 000;~ R5 is selec fraoamth rou
R SG Alofe Epdfo SRR e eI Bl Ppegene. o 5-
6 merhb@e Qe a6 Ns] &Gich BOwhichhk oftion@talkkhstitutd WEAbde or more groups

. Ne(R8a)3, N(RBa) C(Oalkyl, GORH, O(=0) N(R8a)2, ,
indepgnglpntly ﬁ«?&}q:c’te o @kyﬂg(({y@@ﬂ@xp@hxdggxya A@rine, mono- and di-C;-
' ni -containing heterocycle; 20 R8a is
C6aﬂ{§g§l§1&fwgﬁg’e+gel{:a?%§ﬂf romthe group consisting of H,
- RA1 s ytlpeted froaytht gadupydonsisting@fal kybtRutdd or Rénbstishied elkyl, OH,

da an lize with the atomto which R8a is
OR Egﬁ@g tg_%l(ém%zgl}fh}@ ?> 6 or 7-menbered ring that
I R8f5QBRELE 18 R %Tc%p%ﬁ_&ikt% bEEY, QR4 §ikY1, BPR*Cnd R*® may
nore heteroat ons, erein the ring may be further
togethwubstm tQedNdhe or nore tines with substitutents that
are the sane or different; and 25 RO is selected from
t Ré agROUpre cacts iimsdeperglcofly, Heleatel yitonathd gBHPRORKstiRg ofHehalogen,
a6 C ou f,claim1, wherein R2b, R4b and R5 are H,
OR %rgjo (g%(]g BH3. 3. The conmpound of claim 1, wherein

h,. Rdb a R5.are H Rda.is ,,apnd Rrg 30 is
iy Selgpicd ?F.OmrtﬁégWSHﬂﬁllﬁOfgﬁ’é‘iﬁ%aﬁfﬂ’\/\herei n formula
| RF'SisIsEIREES BBHEG e Yo coﬁﬁﬁﬁ%’(ﬁ@l 1 ah@L e, actl-0-7, 5 whQein n
2009/ 074605 PCT/ EP2008/ 067220 NRla é N%\I )I S g
is an iNteger of GHS 00N 1908, BHRO@ 3,@054,084, 5,600, |10.,800y-20,@OON3 OGP, 4Q:900,
50,008, o% 66),‘000 or is a mean of a plurality of integers having a value of 1-500, 1,000, 2,000,

3,000, 4,000, 5,000, 10,000, 20,000, 30,000, 40,000, 50,000, or 60,000;

R’ is selected from the group consisting of H, alkyl, and R*;

J is selected from the group consisting of H, F, O-alkyl, N(R®),, N"(R*)s,
N(R*)C(0)alkyl, CO,H, C(=0)N(R™),, CO»-alkyl, P(O)(OH),, P(O)(O-alkyl),, and a
substituted nitrogen-containing heterocycle;

R* is absent, or selected from the group consisting of H, -(alkyl)-, -(cycloalkyl)-,
C(alkyl),-J, -R*, wherein R* can also cyclize with the atom to which R* is bonded to form a
3,4, 5, 6 or 7-membered ring that is aromatic or non-aromatic and may contain one or more
heteroatoms, wherein the ring may be further substituted one or more times with substitutents

that are the same or different; and

R’ is selected from the group consisting of H, alkyl and CH,CO,H.
2. The compound of claim 1, wherein RZb, R* and R’ are H, and R* is CH:.

3. The compound of claim 1, wherein RZb, R* and R’ are H, R*is CHs, and R"

is CH2'O'CH3.

4. The compound of claim 1, wherein formula I is represented by a

compound of formula II:
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Il and pharmaceutically acceptable salts thereof. 5 5.
The conmpound of claim1l, wherein formula | is

wo eppesem ed by a conpound of fornmula I11: - 1P6I/¥¥2008/067220
2009/ 074605 PCT/ EP2008/ 067220 /CO2H Zz \ Z-CO2H R3
NASNR RIR3 RBRER3I | SRSR3 R3 Rb N Rea
NSNRIRSENO OR3IgRloe NSRERS RS I NONNN

RO NORaa Rdb S R12\ Il and pharmaceutically
accept abl e salts, enantNowmfs, stereoi soners,
rotanmers, tautoner i ast ereoners, atropisoners or

racemat es thereof,/Tnc\uding the pyridine N-oxide 5
t hereof. 6. The cegpoynd of claimb5, wherein R2b, R4b
and R5 are H, and R is CH3. 7. The conpound of claim
5, wherein R2b, R4b gnd R5 are H, Rda is and R12
10 is CH2-O-CH3. 8 e conpound of clai erein
formula I'll is represefted by a conmpound

N
N7 s z
— HN o
O
HN S |
R H NH
o N \N N
> N
N AN o
_H ° X |
S
@)
N
1|
and pharmaceutically acceptable salts thereof.
5. The compound of claim 1, wherein formula I is represented by a

compound of formula III:
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of formula I'V: -127 WD 2009/ 074605 PCT/ EP2008/ 067220
HOZzOOH N ZO F--~SNNg NoSH NSSNO
w@poes/ 0D HN p \\~S HN ' O HN N N N O = S POI/EPBNS/067220
The conpound of claim 8,C rein Ais selected from
the group consisting of/= )OO, C(O-N+, -C(O-,
-S5(0)2-, and 5 -S(0 2AH-; a?d\ i S i ndependently
sel ected at each_pccur r\ence/ r omiCeRe group consi sting
of CI- N N doB3kkylepE,™@ NO O0 S/, 'S NNN
and\ 10 10. The Mnd of claim1, wherein fornmula
| is represented a \conpound of formula V. -128 WO
2009/ 074605 PCT/ EP No67220 HRC~-" RS

11

and pharmaceutically acceptable salts, enantiomers, stereoisomers, rotamers,
tautomers, diastereomers, atropisomers or racemates thereof, including the pyridine N-oxide

5  thereof.

6. The compound of claim 5, wherein R* R* and R’ are H, and R* is CHs.

7. The compound of claim 5, wherein R* R* and R’ are H, R* is CH3, and R"?
10 is CH2'O'CH3.

8. The compound of claim 5, wherein formula I1I is represented by a compound

of formula I'V:
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10

Z )D'" RBRNA-" ZCOR2HSNR3 RBRZ RBR3| SR3

R3s RBR RRb NRea NS NRIR5 0O OR3 loe NSRS
w0096 O N NN R O N Rda RdAb S R12 V andpPCT/EP2008/067220

pharnaceutiﬁélly acceptabl e salts, enantioners,

st er eoi somer rotamers, tautoners, diastereoners,

atropi somers CPace es thereof, including the

pyri di ne N-cZu de 7 ereof wherein D represents a
five or six m;nﬁ(er heterocycllc ring which is
saturate aromatl which ring conprises 0 - 2

The conpound of claim

10, wher I\I']22b, R4b and R @ H Rd4a is CH3, and R12
is CH2-0{CH3," 13. The conp of claim 10, wherein
formul a j epnesent/edsby g conpound 15 of formula
VI: -129 5 HP2008/ 067220 HXRC Z
< N~ " "OH
N °s :
— HN
O
O
HN
®) \\< HN
S \ ]
HN»\ " H\/QN \ )
\ /
O I s
N O~ v
9. The compound of claim 8, wherein

A is selected from the group consisting of —C(O)O-, C(O)-NH-, -C(O)-, -S(O),-, and
—S(0),NH-; and

Z is independently selected at each occurrence from the group consisting of C;-

s % \
O o Qg

Coalkylene, ] , , hhi , ,
H
~N -0 @) S -8
Vel Vel Vel Vel Vs
N
oy % A |
s s
o
3 3 ¢
w , g , A , and “ :
10. The compound of claim 1, wherein formula I is represented by a

compound of formula V:
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DKZ-C2H S NNNS OSN'OH NSHNO HNp S HN
O HNNNNO=SO--- VI. 14. The conpound of claim
wd3ovwhesnein A is selected fromthe group consPGL/EPZP0L667220
-O0, O-N+, -CQr-, -S(0)2-, and 5 -5(O 2NH;

and Z i s independent|y?sSelected at each occurrence
fromthe group consisting|of C1- N N doal kylene, H
NOOoS, 'S NNNa 0 15. The conpound of
claim1, wherein R2a i OAc. -130 WO

2009/ 074605 PCT/ EP2008/067M220) 16. The conpound of
claim1, whereinrgthe cone py ne-4wnctionality is of
the following Noxide/formula: & .nff®283 RNip R3

S / N R3
R2 R3
R3
R2b
R23
s~ N @)
R3
5
? N/R5
N
N
5 C
S
R12
Vv

and pharmaceutically acceptable salts, enantiomers, stereoisomers, rotamers,
tautomers, diastereomers, atropisomers or racemates thereof, including the pyridine N-oxide
5  thereof, wherein
D represents a five or six membered heterocyclic ring which is saturated or aromatic,

which ring comprises 0 - 2 additional ring heteroatoms selected from N, O or S.

11. The compound of claim 10, wherein RZb, R* and R’ are H, and R* is CH:.

10
12. The compound of claim 10, wherein RZb, R* and R’ are H, R*is CHs, and R"
is (jfiz-()-(:fl3.
13.  The compound of claim 10, wherein formula V is represented by a compound

15  of formula VI:
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avV \P 5 17. A conpound sel ected fr

om the group
consisting of- 0 O HOHHOOHHNOHNO OSXNSNN
WON2009/0N60NS N S S NOHNS S N'"OHHNHN O CCTERDES/57220
OHHNOMH N HH OHNNNHNNN N SOS -131
V\402009/OJ/_| PCT/ EP2008/ 067220 HO HO O OO OH Np
N~p~ OOO x, NS XN \N\N / NNNSSN'OHN
SSN'OH H OZOO OHNHN pHNOS HN HH
, A CTCOH
S_ N
B
= N 7 S
\ \>/(\/ y
g N~ > "OH
N s :
— HN
O
O
HN
O \\<S HN
S \ ]
HN>\ " H\/QN\ ’
\ /
O f s
N o< w1
14.  The compound of claim 13, wherein

A is selected from the group consisting of —C(0)0O-, C(O)-NH-, -C(O)-, -S(O),-, and
5 =S(O),NH-; and

Z is independently selected at each occurrence from the group consisting of C;-

S W
aQ/ ﬁ{ga,‘%% %EN»/%

Cjoalkylene, ,LL“ , ,
/H % 0 % @] % S % _S %
jralvalealiral ve
W N w N w Ny |
%11 N 9%1 Nk oY
jaiN sl o
et Y L Land .
10
15.

The compound of claim 1, wherein R* is OH or OAc.
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HN NN N OHNN N-
N-01'.. N-~p~ p OH ,
W(SZ@9AN746(B—INSSN OH NOHN 00O

N N

H
N N H HN .er.S 0 =.S.0O
M1 St RS T s by HB uleong) 5 ofghe
follovﬁhﬁ\lN(\@a:drﬁlﬁlam SXNSXNp--- -N\N NNSNSNSS
OHNSSNOH HNOr-r HNOIOOHN</ HNpHN/S
Fﬂﬂ [VaVaVal
3
R / ",\'lzo
|
R3 \ (.SS\
\f\q\n

17. A compound selected from the group consisting of:
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HNNN HNOHNNHNODO
OH O/-\ NOHO/-\ NO

W®20d9/0@doN S S N "OH HN O
O NN NHNNNN
2009/ 0y4605 PCT/ EP2008
N O O/NS xN SoXN

N N
HN - AN O O O HN HN
HNN,

0
/0

5 S O B S
N\ O< RN O
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WO BHOUHIO HN O
HN N N S

PCTh s/ 067

0=S O, HO
| N N~S NS N
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=S 0o_0_-1
H
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OHO O N-pN~p,,, >p OH

I NS NSSNOHN SSN'
N
06

w@20dNoBIbIN H NN : HNNH
2009/ 074605 PCT/ EP2008/ 0672
O/d ~/-\ S xN S XN
SSNYH - HN OO O

HN N M | HN | HSO0=S
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HOp ~LOHOOH $-OH 0. NN S, NSXN NN NSN
SSN'"OHNSSNOH HNOHNOO pH SHNp H S HN
WORMNIBT4dON HN NHNOO =S 0s O_ O_ -13BCEEP2008/067220
2009/ 074605 PCT/ EP2008/ 067220 HO O HO ~~ COH p., (

N TN S, NSXN N\N NS NSSNOHANSSN
OH HYOHN OO HNHN p S HVYD HN HN N H N H HN N

N O3S 0=S
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HOHO HNN NHNNN Oer S0=S O O HOO HO
0O 0O, pHO-110H N~ C I N SXNS XN-NNI NS
WOBIATH0SE N "OH NS S N'CHHN - HN O O O -PET/ER200§067220

HNHNpH\ /SHNHO"™ HO HNNN NHNNNNO=0
S=S O_ g_ -138 WD 2009/ 074 PCT/ EP2008/ 067220
H O O 0O--"(OHO--~-IAH/OOSXNS XN NS\N
N/ %6{)0 .e‘LOH

o

B S O B S
N\ O N\ O
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NSSN'CHN SSNOH HN- HN OOOO HNHN p S
HNO SHNHOHO HNN N NHNNNMNNI OSO0=S
w®)20<)9@74600—| OOHp O O--W\, H ~O[:)40H N N BT TEP808/067220

\AN\N INSINS NSSN'OHN s s NOH HNO
HNO HN\,HNS HN HN S ~NHNOHNNH

=S0=s WD 2009/ 074605
PCT/E 2008/8&3 HOpO—I 0 O

S ~N

F s o F s
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NNNN-0---e OOH- ~OH SXNSXxNN~N NS/ NS

N"OHN-"OH NSS=NSSHI- HN OO OOp HNHN

W(B200bM74505 HN H O H O N HN N NN HN N O = OPGI/EPB08/067220
O_OxHOpPOH O NN NNI, \OOH-\OOH S, NS

XN =M1 IM ~/ IN SNSSN,OHNSSN~OH HNO

r NQO OO --r OH\ , HNp H HN ~~ HOHO HN

NN MHNNNoNOer SO0 =S5 SRS
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-140 WD 2009/ 074605 PCT/ EP2008/ 067220 HO O O HO COH
OHN1O--e NN NOOHO SXNSXNNIN NS/ NSN

WE2BM46@H NS SN _OH 1 HN - HN O O O CPCPEPROBB/067220
HNpéblNSHNHOHO HHUNN NHNNN-NO'> OS =S
o _ OHOOHOO OHOOH NANN~-NOO S xNS
~-NNN P~N SN NSSN'O SNOH HN- HN O
OOOVHNHN p "\- HNO S HN
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~ HOHOHNNNHNN 0SO0=S O

2009/ 074605 PCT/ EP2008/ 067220 OH O OOCHHOp O NN
WORMONO@AHO O S ~-NS XNNN N-~SNS

N'"OH HNOHNOO p HNS HNp~HN

NN NHNNNOO S=S O_ -142 WD 2009/ 074605
PCT/ EP2008/ 067220 O OHO OH OH /iONO OH O S xN S
XNINS/ NNSNSSN'OHNS S NYOH OHN OO HN
HN ¢S HN O S HN OH

F s o f s
N Ow N 0w
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HOHO HNN NNHNNN OO0 SSO- O0- HOHOO
OH ON-// Nom OOHO SN 111N ~/ N_S N
W®2009M74665 OH N S S N OH HN O HN HN HN pPCT/EP1008467220
0SS HNHOHO HN NN N~ HN 0=S O_0O_
-143 W)HZOO 054605 PCT/ EP2008/ 06722 OO—|OO—|OO—I

) |

oS | NSS

S
O
N
6

OU’)

o = . OHO S, NSHRN NN
N'O—|NS NOH HN OHN OO
\\<N \\<N OH

5 S O B S
/\ O /\ O\
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p ~/SHNO/S HN' OHO HNN NHNNN Oer S

0=S O_O_ -144 WO 2009/ 074605 PCT/ EP2008/ 067220
W@ERVODHB ~ OH O 7 7 OH NVO N\ O/O N~ N PCI/EP2008/067220
S,éhSXNN\NI INSI N F§N(J—|N S S N'COHHN

Ol OOHNHN p - ~/SNO HN' &6 OHO HNN N

H
HN M Oer SO S O &gOoH ;~0 ON
~ N OH O
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2008/ 074605 PCT/ EP2008/ 0672200 0 O—|
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wdenoo/orHsoN H Jo 0
PCT4EP2008/ 067220
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OOHOS~-NS~N\N\NI | NSN SN/SSN(}|NSS
N'OH HNHN OO OHNHN HNp S HN HJo HOHNN
wORMHNONGD O s S O- O - 148 V‘D 2009/ 074605PCT/EP2008/067220

PCT/ EP2Q08/ 067220 O O OH (o /-\ NOOH p
S ~N\P NN IN-N-S NS “"OHS SNOH HNO
HNOO_HNHN /SHNp /S HNQ NHNNN Oer
S0 T -149 VO 2009/ 074605 P / 200 220

N\\\
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-150 WD 2009/ 074605 PCT/ EP2008/ 067220 OH O N N HO |
OH N OoN'. OOHO S~-NSNNN-~~INSINSN
WE20000H6DE S S N'OH HNHN OO OO HN HN HN\NOI/BEPidbb/
HOHO HNNN NHNNOO SS OG- 0 _ O N ON
oHO/ HO~OON"/f v O®H O SxXNSWNN-~\NINS

7220

25w

NSNSSN"'"OHNS SN H b oHNHN p
HOV NS JHN 0 S HN ~ ~ _(~Hél O H HN N

..,,,/(o

OH
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HN —
0

\f Oh(_/

HN o) S
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00 SSO- O_ -151 WO 2009/074605
PCT/ EP2008/ 067220 HOOHOOp OONNOH NOHN SN
WE20MANGON NS/ / NSg N""OHNOH N SPCE/EPNIS/EGT220
SHNOHNO 0117- 0-~ HN HN OOHN SHN -(" HNNNN
HN N NCIC Os 0 =S HOOOHHOO O

O g = 0

OH N NHO SNSNNN INS DS SN'OHNSS
NOHAHANNIN OO O Zzr 0~ OHN S
HN NHNO “

HNpp-diN S HN HN N
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N N os 0=S 0. O -152 WO 2009/ 074605

PCT/ EP2008/ 067220 HOHO OO O OHOOH N NSNS N
WORG09MT4605 INS / INS NS SN'OHNX S S N ' OH PENERNOS/@T7220
OHVHNO HNOS HV HHNHNOHNNHNO N // N
Og=s O , and O 18. ACronpound of fornula VII:

R1 Rla S NR3 R3 Rs N/ S&@2 RNSNR3
R5- 1 OR3 loe NS RI®S [R5 N p~oH
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P NNN Real O ,NR4a ~\R4b S R12 VIl 5 and
phar maceutical ly acceptable salts, enantioners,

W@ L@peviesdmer s, rotaners, tautoners, di aster ePOEEBR2008/067220
atrop) somers or racemates there@f, including the

“di ne N-oxi de -153 WO 20094074605

PCTPEP2008/ 067220 thereof, whgrein Rl is -Z-CO2H and

- A{ Z- CCQH(DRla i s hydrogen, -7Z-CO2H @na&\-AZ- CO2H

wh Ria is hydrogen, t {TE%éZ resi due of
R i sysibstTtuye@Hby at |east two 4 ghoups; or R
and_Ri a, takemyin conbination rma urat ed,
part ally unsaturated or arogg?gc het er ocycl e havi ng
7 ring atons and havi ng addi tional ring
¢ t he

ey R

- O, -C(ON s, =S(0) 3- (O _
oﬁ%m(%a), %%(C»N(@@éi-:

- C8cycl oal kyl ene} C3- C8het rocycloalkylene

0 o enykene, or 5 menber e ter%?rylene h of
wWa U [ subst t ut.
nN. grou [ nt y s c ed

O
\ G -al dioxy, nDno- 15
Céal kyl &m nd, ) H, or alogen en,

@] 6a|ky|”/hydroxyCL¥6aIkyI G _6al koxyCo_ 6al kyl ,
C3_7cycl oal kyl Co_  4al kyl , aryICb_4aIkyI or a residue

of the formila: R3 R3 Rea R’b R3 R3 R3 R2a is
selected fromthe group consisting of H,£ substituted
ubstlmutgﬁ al kyl, OH, H® 4a, R4a

OC(Q N(R a) 2yand N(Rla)2 R2b \s sel ect fromthe
ing of absent, Hsand al kyt, or R 2a and
t gether form=0 or sNH~R3/an Ri g are each,
selected fromth Ng up consisting of

S/N

-152-



OR4b, -A-J, and N(Ra)2; 25 Rda is selected fromthe
group consisting of H and alkyl; R 4b is selected
wo e@want4ses gr oup consi sting of al kyl and - ( CHz- BHZEE20)$/067220
33 wherein n is an integer 06K; 500, 1,000, 2,000,

3, 000, 4,000, &, 000, 10,000, 2 00, 30, OOOO 40, 000,
50/ 0 For is a nmean gﬁ
i nhe i a val ue of 1-500,
3,00 0, 5,000, 10,000, 20,00 00, 40, 000,

50,0 or 60, 000; 30 R5 is select fron1the group

1S ; \.-154 WD 2009/ 074605
Nom t he group
O al kyl, N(R8a)2, N+(R8a)
H C(=0 N(
I kyl)2, and

HQi (ﬁ$terocycle
SF‘ ed < r oMt ha Up consi sty

y
- oal kyl )-, #NC(al kyl)2-J, R% wher ei n RN8a _can
so cyclize with atom t ich R8a is bondyd©to
forma 3, 4, 5, 6jor 7-nenbered ring that is arjomatic

biN noQ;aronatlc d may cont aiiNone_or nore

he¥e%pa ms, whergin the ri i &farther M
HN»SUbStN ted ong fore ti U t hisdbstH t utgny’s Ot hat
\ are the ifferent; 'and RI is ctegd\fromthe

group ca@nsi sti H, al kyl and CH2 HF 1819 A

met hod of -Theating @ _bacteri al |nfect|oﬂ“gonpr|sogg
adm nistering to a sub?%%t in need thereof a

piRar magesdnsoint b saRp vt e anount of a conpound of
any one of clains 1-18, such that the bacteria
infection is treated. H5 20. A nethod of treating an
EF- Tu associ at ed-state ‘conprising administering to a
subj ect in need RRer eof Nar maceutical |y acceptabl e
anount of a conpou any one of clains 1-18, such
that the EF-Tu asspbciated state is treated. 21. A

met hod of treatin@~_iaMN biting or preventing the
activity of EF-Tu infa 20 subject in need thereof,
conprising adm.pistefing to the subject a

pharmaceuti cal | al’e anount of a conpound of

in need theregpt”
i nhi biting or preven |ng t
subj ect in need the f, conprisin
the subject a phaNfacestically acceptable anpbunt of a
conpound of any ong_of/ clainms 1-18, whergin the
conpound i nteract Rany target i RSChe\U cycle
of the bacter®a&=x30 24. The netpod of clain22,

wherein the target is EFsS
%_< N~ =

vil

ity lof bagteria in a
tering to

and pharmaceutically acceptable salts, enantiomers, stereoisomers, rotamers,

tautomers, diastereomers, atropisomers or racemates thereof, including the pyridine N-oxide
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25. A nethod of treating a bacterial infection in a
subj ect, conprising admnistering to a subject in
woemwd/ot4ses eof a pharnaceutically accept abl e aneCIEPIDS/@67220
thereafl 99 WD 2009/ 074605 PCT/ EP2008/ 067220 conpound of the
any one of clainms 1-18, and a pharmaceutically
agdepi@bl e carrier, such that the bacterial infection
is treated. 26. A met hod of treati ng a bacteri al

i B écth QQZH@ﬁérli\sZ f@-Hdni ni st ering to a 5 subject in
N e S e

residusiof ' @s nfbammmdehytat bk twoe(f(r)m‘,gtdups amount of an

ditignal therapeutic ent, such that the bacteri al
'%f@e@ Rion aken 1 coa tigptiony T esafie Rgcpagifal b s or aromatic

heterd@ﬂﬁ% %hﬂng heo @9{@%%}95 £id BRI aﬁfhﬁ@hzﬁ'rﬂ% h%tel@at@iﬂg seld@ed

hef pharmaceuti cal agent are adm nistered
from Na@tande wheresatine hpteayoyele esisubsaiuteddyrgd dsist uvxcmesﬁ&s The

. nmet hod of c|aim i.n the,c d of any one of
mdep%,l}dﬁPﬁ% eieci%l %WB 8(?%\"2?(?@}? #her épz Eﬁ%ﬁ *agent a¥ e
agis rihcﬁaﬁa@ﬁe%derﬂ%r SeRResda @a&f@bﬁﬁ@&@tﬂo@@{he@m@nﬁ @f a-
and t 15 conpound is adninistered prior %

C(0)3 aﬁcﬁ@)@r n‘E(@%N(Po n- ,f-S(@)owﬁ@)adﬁ{H\)@{ r S(OBN(BF )4 md S(O)N(Rga)
t gg?ﬁgﬂ?ﬂk onr?p rcf,g P c‘foa ene g;eﬁelftearlocycrfoa?lgéllenef plé?nalilerlrlg, or 5-
6 menibel&d h@a@K@%@ é/Mch bf Wﬁlﬁdhrly Gpﬂl(ﬁiaﬁy k@listitlgeédgitABne or more groups
effective anpu of the conmpound to 20 treat a

indepglepidy ﬁeawct%ﬁr@@tq drealkay, CiaACspdorydhisions aminongogenand H-Ci-
£e eof conprising adm ni sterin to
Caall P o O TR Qe O PoTP T L S :

ceutically acceptable amount of a
CRﬁ'pm]nthogeﬁl anallop, dlydfo@mmyllcl 38kox36, 3kylACs scycloalkylCo.
i cal conp conprising a conpound of
4dky ﬁgﬁ@i3£05ﬁgﬁﬁ@€0%_ 0 H@ at | east one
pharnaceutlcallg acceptable carrier or diluent. 32.

claim1, or a salt thereof, which is
selgected onyt he group 30 consisting of -156 WO

N ~S

R* is selected from the group consisting of H, substituted or unsubstituted alkyl, OH,
OR™, OC(O)R™, OC(O)N(R™), and N(R**),;
R?" is selected from the group consisting of absent, H and alkyl, or R** and R*" may

together form =0 or =NH;
R an R'? are each, independently, selected from the group consisting of H, halogen,

OR™, -A-J, and N(R*),;

R™ is selected from the group consisting of H, and alkyl;

R™ is selected from the group consisting of alkyl and -(CH,-CH,-O-),-R’, wherein n
is an integer of 1-500, 1,000, 2,000, 3,000, 4,000, 5,000, 10,000, 20,000, 30,000, 40,000,
50,000, or 60,000 or is a mean of a plurality of integers having a value of 1-500, 1,000, 2,000,
3,000, 4,000, 5,000, 10,000, 20,000, 30,000, 40,000, 50,000, or 60,000;

R’ is selected from the group consisting of H, alkyl, and R*;
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N SSOHNSSN~OH HNO- HO pOH\ HNpHN
S HHNNNNOHNNHNOOsOS O_ 2. O_ HO
WO OH NFO OO OH S XN S X, N\N \'N | P¢T/EPI03/067220

0B gt of Fol sl e R GrRIRRPITERE S TN
N(RSasm(oq)au@ cezmt(mﬁ@ﬁ% mﬁaﬁylm)@a@gw@ﬁfbml)z%w

P &N\SV S,
substlmtqaql n@og{m contalmng he erocycle

R* is absent, or selected from the group consisting of H, -(alkyl)-, -(cycloalkyl)-,
C(alkyl),-J, -R*, wherein R* can also cyclize with the atom to which R* is bonded to form a
3,4, 5, 6 or 7-membered ring that is aromatic or non-aromatic and may contain one or more
heteroatoms, wherein the ring may be further substituted one or more times with substitutents

that are the same or different; and

R’ is selected from the group consisting of H, alkyl and CH,CO,H.

19. A method of treating a bacterial infection comprising administering to a
subject in need thereof a pharmaceutically acceptable amount of a compound of any one of

claims 1-18, such that the bacterial infection is treated.

20. A method of treating an EF-Tu associated-state comprising administering to a
subject in need thereof a pharmaceutically acceptable amount of a compound of any one of

claims 1-18, such that the EF-Tu associated state is treated.

21. A method of treating, inhibiting or preventing the activity of EF-Tu in a
subject in need thereof, comprising administering to the subject a pharmaceutically

acceptable amount of a compound of any one of claims 1-18.

22.  The method of claim 20, wherein a bacterial infection is treated in a subject in

need thereof.

23. A method of treating, inhibiting or preventing the activity of bacteria in a
subject in need thereof, comprising administering to the subject a pharmaceutically
acceptable amount of a compound of any one of claims 1-18, wherein the compound interacts
with any target in the life cycle of the bacteria.

24. The method of claim 22, wherein the target is EF-Tu.

25. A method of treating a bacterial infection in a subject, comprising

administering to a subject in need thereof a pharmaceutically acceptable amount of a
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26. A method of treating a bacterial infection comprising administering to a
subject in need thereof a pharmaceutically effective amount of a compound of any one of
claims 1-18, in combination with a pharmaceutically effective amount of an additional

therapeutic agent, such that the bacterial infection is treated.

27.  The method of claim 25, wherein the compound of any one of claims 1-18 and
the other pharmaceutical agent are administered as part of the same pharmaceutical

composition.

28.  The method of claim 25, wherein the compound of any one of claims 1-18 and
the other therapeutic agent are administered as separate pharmaceutical compositions, and the
compound is administered prior to, at the same time as, or following administration of the

other agent.

29. A packaged bacterial infection treatment, comprising a compound of any one
of claims 1-18, packaged with instructions for using an effective amount of the compound to

treat a bacterial infection.

30. A method of treating acne in subject in need thereof comprising administering
to the subject a pharmaceutically acceptable amount of a compound of any one of claims 1-

18.

31. A pharmaceutical composition comprising a compound of any one of claims

1-18, and at least one pharmaceutically acceptable carrier or diluent.

32. The compound of claim 1, or a salt thereof, which is selected from the group
consisting of
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