WO 2006/ 127252PCT/ US2006/ 017672 MOTI LI DE COMPOUNDS TECHNI CAL FI ELD OF
THE |1 NVENTI ON [ 0001] This invention relates to agents for the

treat ment ofogwsuz7$ntestinal notility 5 disorders and RETHSUW®6/615672
their preparation and use. BACKGROUND OF THE | NVENTI ON

[ 0002] Gastrointestinal ("A™") - I g he orderly novenent
of ingested material through tw%tfg‘h%{%cg%ghre adéequate absorption of
nutrients, electrolytes, and fluids. Proper transit of the d

contents though the esophagus, stonmach, small intestine, and colon 10
depends on regi onal contr oTEGHNIQAL &iEnD ©F THEIMSENTIOMN sever al
sphincters, which regulate their forward novenent and prevent )
back-f 1 ow. [ddoe] nor Tk ifSentiomirielates Yo qurhis dortheragetoentiofgeasdtogdestipal gnotility
variety of circunstances, Jncluding di sease and surgery. [0003]d
motility didsF é?@ldilﬂﬁtﬁ?ﬂféjob%g‘FP@B%%%'}@%é‘ﬁ% gast roesophageal ref | ux

di sease ("GERD'). Gastroparesi ' e stomach
upset, hfaartburZ], nauseal,o aﬁ?‘%%ﬁm ngxgwﬂﬁg&ed enptyi ng of
of ‘The. of INAE2D; - SEEHAETEIAH IBABHEIY CORTOR L PHERY Fiones i B aar
The nDSt  COQRATRh IWHRIHONE o168 chRRs ddetiite SHRcpeys phastients, sletholhtes,cdd ok,

from esophageal erosion also known to occur. O her g});arrﬁli’e_zrg gf GId 1
di sorders iBiongnitansii ofithe GheontenthEquER the cpephaghs) F1RRPEH S gFgne, and colon

anor exi g, | io% of RESHRAREN Aok RalsaderdlisphinbtetéSwhich regulate
scl er od@r M%L%Qioﬁ?%gﬁa?\g@psgudooost ru%%ison, ¥t SFe_

irritab bowel

syndrone, ghesit firvind, merwmshiandanerentiagkntlewe dis npyeal (B mQUbisy pfeen may be

by endotr i HEPRMA) 4 Hicf.f offis@illhditiich BB, il adpTe BoCT DL
motilinre r i p.the.Q.ir . St C e 1
adm ni st raﬁﬁ@h?of ?’F\gﬁpglﬁgu %oégﬁégﬁ@ggg%ggﬁﬁ%sg agg%ﬁ%tﬁclg?&)r? a%-&gfﬁﬂg%{ Sl sease
(" pr oki net i ((GBREM). sCstdPatbds, wiesnsyprmposiaduds stemaeheunsaie heartbyim, gusea, and

di sorders. [0QQ5] The erythromycins are a famly ofh{m ' e ol
anti bi ot cs"oR# ab"yt%Fﬁ&l%Y%;W@/ﬂ’lﬁg PB%OIB?‘C%ICI%{Q&%U norryc(ef%rg(;tsCl 16 varied clincal
Sacchar opol yshRE@tLeHsfeaefux bf sédichnid Hiodénal @ontensinib theleseghagus. The most
antibiotic, is the nost abundant and, i

d t ant f the fam|lyv.,
(I'n the eryeommmeHioms He herThEyBSyPEsaHat FIRGE 08¢ frapspoigeqi] crgdion
the macrol aﬁ%?qal%wﬁlrto %Pélﬂ.c Oy e [%&Qﬁ/@%fsgﬁﬁm/\ﬂﬁﬂﬂﬁﬁfaﬁé@ @V Rotility is

portion of t mol ecul e and the ycosi di ¢ residues pendapt fromthe
carbon at pogplititehicBide agorsxias gall erysiagiss prsipperaiEe paralyicHeus oderma,

desos an;on € ﬂl%gtiilga&lggdudé&%g’ﬁc%&y%%bl)e bgwel syndrome, gastritis, emesis, and chronic
constipation (colonic inertia),
[0004] Motilin is a 22-amino acid peptide hormone secreted by endocrine cells in the
intestinal mucosa. Its binding to the motilin receptor in the GI tract stimulates GI motility.
The administration of therapeutic agents that act as motilin agonists (“prokinetic agents”)
25  has been proposed as a treatment for GI disorders.

[0005] The erythromycins are a family of macrolide antibiotics made by the
fermentation of the Actinomycetes Saccharopolyspora erythraea. Erythromycin A, a

commonly used antibiotic, is the most abundant and important member of the family. (In the

erythromycins, the 16-member lactone ring is referred to as the macrolactone or aglycone



(1) Erythromycin Ale = OHBY = Me (2) FErythronycin B=HRb = M
(3) Erythromycin C Ra=OH Rb = H (4) Erythronycin D= HRb = H

[ 0006] The svaletefitiest s of erythronycin A include nauseapCTMSRIsMDIFE72
and abdomi nal di sconfort. These effects have been traced to notilin
agoni st act i j | 4 : ' LNk 1.1

aci d- cat al y%dé#ﬁ/d%fgﬂrigg%ﬁcg{r?%gggﬂﬁéﬁo%légc.rés(l %gp%ﬂegca:%ﬁ&d%? f/h ; egrogl?flgﬁsgﬁnonﬂ
product , spinddiase miferf®lto ap thej ohalinose and) desosamine residues, respectively.)

(1) Erythromycin A R*=0H RP=Me

(2) Erythromycin B R:=H R® = Me
(3) EBrythromycin C R'=0H R°=H
(4) Erythromycin D R:=H RP=EI

{0006} The side effects of erythromycin A include nausea, vomiting, and abdominal
discomfort. These effects have been traced to motilin agonist activity in erythromycin A (1)

5 and, more so, its initial acid-catalyzed degradation product (5). (The secondary degradation
product, spiroketal (6), is inactive.)

NMes NMes
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ERI1Y]

HO.,,

[0007] Spurred by the discovery of motilin agonist activity in erythromycin A and
degradation product 5, researchers have endeavored to discover new motilides, as macrolides
10  with prokinetic activity are called. Much of the research has centered on generating new

erythromycin analogs, either via post-fermentation chemical transformation of a naturally
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(A RAIs (i) ORL;, (ii) Oo(CH2)",C(=0)R2; IDiii)OC(=0)R4; (iv)

OS(02) N(R3R3A); (v) O(CH2)"NHR5; (vi) N(H) S(02)R6; (vii)

OCH2 CH2 OCHabi2606/30p$2; or 150CH2CH2OCH2CH2NBRS; R3 is selceaisedsHiem
the group consisting of C2-C4 al kyl, C3-C4 al kenyl, or C3-at

all cynyl, 3- or 4-nmenbered i | - 4= menber ed

het er ocycl oal i phati c, eachB%%gﬂMﬁWegsr@D%”ﬁ\-{:‘gﬂal%gfi onal |y
substituted with one or nore substituents.selected fro he qr,oup.
consi sti ng %oy, I@m}%amp%ﬁ%@@}{enw Rrg"liiFsd“rcoﬂqf)%ufersﬁﬂlt—ils(ﬁpgw&ﬁ@gem’
is Hor OHpa@lgaGlridiEelrSprbbedfed W0 fordafIerein . WO _
2006/ 127252PCT/ US2006/ 017672 RL is Cl - al kyl, which C1-C4 al kyl is
optionally substituted with OH, CN, @ Cl-C3 alkylgs, hal ogen, aryl,
cycloaliphatic, heteroaryl, or heferadcygloaliphatic, said aryl,
cycloal i phatic, heteroaryl and het d&roclygreadd.p ic noieties being
optionally substituted with Cl-RX ; R2|is OR3, N(R3R3A), C1-C4
al kyl, (Cl112)00H, or C2-C4 hal odl s M al kyl, or
(CH2)OH, R3A is H, G -C4 al kyl, X rOM”(CH2) O(C1-C2 al kyl), C2-C4
hal oal kyl, Cl1-C4 al kyl (aryl), CL | (heteroaryl), 0O(Cl-C4

al kyl'), heteroaryl, or /(CHOP\ v, A0

a

)

-~ RE
@D ORP

5 and the pharmaceutically acceptable salts, solvates, and hydrates thereof,

wherein
(A) R%is
@  OR'
()  O(CHp)mC(=O)R’
10 (i) OCEORY

@iv)  OS(OINE®'R™);

(v)  O(CHg).NHR’;

(vi)  NEDS(OR’;

(vii) OCH,CH,OCH;CH,C(=O)R? or
15 (vii) OCH;CH;OCH,CH,NHR?;

B) RE is selected from the group consisting of Cp-Cy alkyl, C3-Cy alkenyl, or C3-C4
alkynyl, 3- or 4-membered cycloaliphatic, and 3-or 4-membered
heterocycloaliphatic, each member of the group being optionally substituted with one
or more substituents selected from the group consisting of OH, CN, and halogen;

20 (C) RCisHorOH;

(@) RPisHorMe;

® RFisHorOH;

and
F RfisHorMs;
25  wherein



(CH2)4"-X \ (CF12)p lowherein Xis Nor CH Yis 0, S, NH NC1-C3
al kyl), CH2, or a bond, each p is (i) independently 1 or 2 when X

is CH2; (iiwozZookwhensyxX is Nand Y is other than 012 or apegngdzocaenticr
(tii) independently 1 or 2 when Xis Nand Y is CM 150r a bond; and q

N RaRBA) or i PR Cr i gOl oblinpy? sitisol i g ot g b,
al kyl), C(0)ar ylha_k@el%@tﬂhezc@adiahgﬂb) hetdB6ar@i) bt; hederoGciodlipi(ic, saldargd, Kyl ) ,
"o N RIS e i o R

for each occurr enbgitifeéweihfC,-C, aldior 4. [0011] I n anot her aspect of
this inventjipon,. there i rovi de met hod of treating a di sease
of inpaite g‘ﬁ%%ﬁ@@taﬁ Eﬂ"ﬁaﬁﬂﬁﬁéﬂﬁﬁ%%(ﬂﬁ%@%llﬁ%g to a subject

in need of gy, 250,888 RtHy,oher apeutically effective amount of a
conpound ofRBtﬁgggpresent invention., [0012]1n yet another aspect of the

i nventi on, £ Co pliyl, deH2)e0Bh & mOsG-Cralkyly Srafoshaloadeyl.conr dlkyltary D,
a conpound of thsn) i i ia%; 3]In yet anot her
aspe(r:TP of the i%%{%&ﬁ%ﬁgﬁ’%&%@éﬁé&@’ a %&’gg‘é I)f i%duci ng the

contraction of a tissugwgntractilely responsive to motilin, which
nmet hod conpri seiCH%\é\QgOOGI3727252PCTTU82006/017672 contacting such

ti ssue with a conpdlind &;rdi ng to this invention, in an anount
effective to induce sué%S: ntractions. [0014]In yet another aspect of
the invention, hgiere is provided the use of a conpound of this
inventi Bn for tHEpt@paration of a nedicanent for treating a disease
of inpaired gast{isqNeroik!ity. DETAI LED DESCRI PTI ON OF THE | NVENTI ON

Y is O, S, NH, N(C;-C; alkyl), CH,, or a bond;
each p is (i) independently 1 or 2 when X is CHp; (ii) 2 when X is N and Y is other
than CH; or a bond; and (iii) independently 1 or 2 when X is N and Y is CH;
15 or a bond; and
qis (i) 0, 1, 2, or 3 when X is CH and (ii) 2 or 3 when X is N;
R*is N(R’R*4) or C;-C; alkyl;
R? is S(02)(C1-Cy alkyl), C(=0)(C1-Cy alkyl), C(=O)aryl, C(=0)(heteroaryl), C(=O)H, or
CEW)INH(C-Cy alkyl), where Wis O or S;
20 R%is C}-Cy alkyl, cyclobutyl, cyclopropyl, CFs, or NRR*,
mis1,2,3,4,5,or6; and

n is, independently for each occurrence thereof, 2, 3 or 4.

[0011] In another aspect of this invention, there is provided a method of treating a
disease of impaired gastric motility, comprising administering to a subject in need of such

25  freatment a therapeutically effective amount of a compound of the present invention.

[0012] In yet another aspect of the invention, there is provided a pharmaceutical

composition comprising a compound of this invention and an excipient.

[0013] In yet another aspect of the invention, there is provided a method of inducing the

contraction of a tissue contractilely responsive to motilin, which method comprises

-5-



Definitions [0015]"Aliphatic" neans a straight- or branched-chain,
saturated or unsaturated, non- aromatic hydrocarbon noi ety having the
speci fi ed muob®s/ipbsxcarbon atons (e.g., as in "C3 10al i phaisenso17672
"Cl-Cs aliphatic,”" or "Cl to Cs aliphatic,"” the latter tw phrases

atons) or . NP ere fhen RemBep B cuelih st t s b Olich, hi e BRogve

t o 4 car bonoaidues sifcB chairaktioas. bons in the i nstance of unsaturated

al i phatic noieties). [0016]"Al kyl" means a saturated aliphatic

moi ety, W tjhofahe shivet amnibe@nipeotofths indéntidesthem dt pmygidedthermserofe conipound of
carbon atong, hei ng appl.icable., By way .of illustratio G-¢c4 allcyl . .
o1 b1 co. | HRISRTIG e RS IOt B e TR g & ippase g pgpid et
i sopropyd , he@aytyl, t-butyl, 1-butyl, 2-butyl, and the |ike.

[0017] " Al kenyl " " nmeans an aliphatic noiety having at |east one

car bon- carbon doubl e bomETAMED DESCRIFEIGN OFETHEINVENTIO8SI gnat i ng

t he nunber of carbon atons being 20 applicable. By way of

i I'lustrati ofefifigo? al kenyl noieties include, but are not limted to,
et henyl (vinyT), 2Z-propenyl (allyl or prop-2-enyl), cis-I|-propenyl,
trans-I-pr O[B@ﬁ?" , Eﬁli}ﬂ]ﬁﬁc’zmbmﬁ'at&hi%ﬁy lor bidndtigiehyth, saturded ot wdhtarydd, non-
(but-1,3-dienyl) and the |ike. [0018]"Al l%/nyl " _nmeaps .an al i{)@fati C. «C
noi ety havi Benafc Inalseserbenanciely haying Biespee: "rdi“b‘P'@e’b%ﬂ"@l,b%aﬂtq{n S5 -3
convention Jighaflest@ial iifffladdCon el lohedi b8 1oL tho Bitests baisy
applicable. By way of i1lTustration, Ci al'l cynyl groups include

et hynyl  ( acenyhemn o qurabiphatipyhoieiyhepng frpmyl tp, 5 cehspgiymyIor, where the number
but-2-yrtyl . and the l.ike. y oal.l [ Co t

o unsat ur AR et repeARat oty FlsORaRARNd e (TE A¥eR i Als of
rings and eaghurataigaliphaticngoiftiesin 3 to 8 (preferably from3 to 6)

carbon atons. "Cycloallcyl" nmeans a cycloaliphatic noiety in which
each ring ipompt ur SARS” Bend Opathasddatipldtit neetp.swith the shoa berpieatiancior

nmoi ety in which at |east. one ring has.at |east .on - s : )
2006/ 12’@5%&*@?}%&?‘6&%@ oaBeR 2t bERE ﬂEPﬁlé’a‘B%ng?’%;?g Fﬁé}g’%"rﬁ‘y‘:‘ Ce
means a cyciipalmhdibiadksingcliae] Bityard bt Whiieh td} inellgd sthyheopsil rigoreysyldsobuyh g
one carbon-carbon triple bond, E_ﬁ?way of illustration, cycloaliphatic
moi eti es i netylabbutyl2-Brys st the fkst ed to, cycl opropyl, cyclobutyl,

cycl opentyl, cyclopentenyl, cyclhexyl, cyclohexenyl, cyc]ohe I
cycl ooct yl , 08 adgﬁ%ﬁﬁﬂﬂ’me@wwg@%@PégﬁWBﬁﬁ I:‘%“Q“‘?%W ‘f"l’%agé&é‘rdé’uble
cycl oal kyl chﬁgg%?%esﬁﬁélcbﬂv ¥6h R HeRNlating e haRUENIf caft bR Heitlg, and

cycl ohexyl . "Het erocycl oal i phatic” heans a cycl oaliphati_c

moi ety eher aiphicalile Bytwayeefdtlusation, iGhdCstalesnegnoietigy include, paleare prtdinyted 9.y

1 to 2) carhpons Lt h e i I

sel ect ed1r SRENE (55T ASEBEEATTHR e BBl oL ARLEIT L SRROASL Y or
oxi di zed ang)-2Omitéreyl,N-mperyhrisd-bytadieyyl Qert-difadienlyad. thelike. | ar | y,

"het erocycl oal kyl ," "heterocycl oal | myl," and "heterocycl oal kynyl "

neans a cycjoosd]! cyFAligygl’ emdaheanyliphatir moiptyl lesing ey leyst ome cabegn-carbon triple

e o i e Bk o B S B P8 aHER 38 bt
aziridi gyl aieisidl By \ay b Bdircang)-C, Skl gitups inenda kgl f(aveyleny),

pyrrolidinyl, piperidinyl, piperazinyl, tetrahydropyranyl,
t et r ahydr ot Pioppgy AP, 2-ynyl), 1-propynyl, but-2-ynyl, and the fikd,

[0019] “Cycloaliphatic” means a saturated or unsaturated, non-aromatic hydrocarbon
moiety having from 1 to 3 rings and each ring having from 3 to 8 (preferably from 3 to 6)
carbon atoms. “Cycloalkyl” means a cycloaliphatic moiety in which each ring is saturated.

30 “Cycloalkenyl” means a cycloaliphatic moiety in which at least one ring has at least one car-
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15 tetrahydrothi opyranyl sulfone, norpholinyl, thionorpholinyl,

t hi oomphol i nyl sul f oxi de, thionorpholinyl sulfone, 1,3-dioxolanyl,

t et rahydroWo ioad/hmm hi enyl , 1, 4-di oxanyl , thietanyl, ademlsmolsibklezz
[ 0021] "Al' | coxy", "aryloxy", "alkylthio", and "arylthio" mean

-0(al kyl), ( ( ' .

LOCa kL) soeibathoonos con Rk bm S B RS YE bt e
respectivelgpe ring B9t Ipest @wmbomcam@a Iteiple hesd Bt W@wmﬁ itlestratibh,arycloaljphatic

b 0
monor by R8Il sl bl i RAAR Aol GRIRAR Tk b Y oo,
7 car bon ataynhhaqdi, mlohmyl cmnéoheptryg cyclogutydakliadamdiiel. Hrefysed eycldabiphatic

t h ot h I bonded t
ach of Rer RGeS BRI Ry SAraH Ny BB pY G bl e

non- ar onat iggclohéigs, (as in indanyl or cyclohexyl phenyl). By way of
further illustration, aryl noieties include, but are not limted to,

phenyl, napbdzoy! . ﬂ@étéxebydwag Bat mehnsa@fdﬁauﬂahanbhmﬁwhem&h@pm@a@mﬂe
anthracenyl and acen pht hyl [00241 Het er oar yl

having a moHgthergpt, up @rﬂﬂﬁe.(@y@rabm I Wgawvmeqwma%kwh ﬁh@temtgm
from3 to Kn&@emﬁﬂ%a@ae@ﬂs’mw d, %95%@9@%%&& §oﬁ{bn§ﬁ§>ﬂﬁ% bE oiixliﬁgdﬁﬁl

containing froml to 4 heter oat'ons | ndepen ently selected tromfrom

N, 0, o¥ sthW@uJ@oma&hf mavaecustespzade il viralietasecysloatkyl & dheteracychnalwnyl,”

opti onal |
2006, 12y ot FOREpARHAN SIS Bnedi & 4y BbaikAASkloalkEhut, o cycloallcmyl matety; respec-

may be f usdrelypinovieh at gt eneaﬁng ﬁhnzgef Kaa ednrsomaordifdda r&mﬂplw heterocycloah-

1 pheny! pyrrdrogrese e SETRY oy ) o By hll bR ey ohi, (2
illustrati Qj?rroﬁﬁhﬂl; p@éﬁ&mﬂ@p@hﬂamyl twdahlﬁﬁop@zymyn Itqtfahycﬂmtlﬁtﬁwranyl

i oo S st S bRt bR ompas ultbice,

N- oxopyr i d)ﬂnonﬁ Yihofaii shiffide 1J@ydi¢;fmﬂiynyémhwaqzn Bipkoth YN O Uididdanyl,
i soqui nol ynyl U|nazoI|nyf C|nnoI|nyI qU|nozaI|nyI

napht hyri di iaanélﬁszﬁbkanyl i ndol yl', benzot hi ophenyl oxadi azol yl ,

t hi adi azol yl phenot hi azol yl , benzim daz&& benzot ri azol yl,

di benzof ur 48] catAdkewi™y farylarBe fallsylfies pashiarylthiadmeanmp (alkghor QlarsD),

i ke [0025 i

such as byLu e fb‘ido ﬁarhr@stl Et?&d‘; éé&%&seﬁl&%(ﬂdggypﬂ&&yg%%*%lﬁgﬁ%d
subst i tant epheypfithis resgedivelyn " subst i tut ed or unsubstituted Cl-C3

al kyl™ or "optionally substituted heteroaryl,” such noiety may have
one or nor ¢oa2eHepefitidogeny oséabresins fberine chderire, bromédesorabdipe.one t o
five in nunber, nore preferably one or two in nmunber. Substituents

and subst i t[mnzspn PAtyErmenns ahytrecabbrembiety Hayingmenafo-digionticyclidding systam

the art, ardfor t OWhIC e substituent i 15
e aohen. | weliy EEASIE a8 Bttt ot Afnd b Al i S RS 14 At e Hhes
can be Syntﬂfﬂaﬁlrﬁ%@ &h!mtrﬁé‘yﬁfﬂ iﬁstﬂ&o e ab\Viher (hstzii]ﬁa;ﬂﬂtliyl)ac&‘ boaldd taadthether (as in
nmet hods set forth I}:erel n. [0026] "Aryl allcy

( het er #8yc |bagqep§5lm and @yﬁpkg}sed om ‘t&nﬁs K)@ﬁwoma’sm 51,;1& s R?Wﬁﬂyl or cyclohexyl-
"biaryl al kyheny2nsh #4586 of ﬁl!ﬁﬁeﬁﬁﬁéiraﬁﬂn aak'}mﬁjimetﬁg kRN, blft’ hreBldt ¥ to, phenyl,

noi ety, asthe case na substituted with an ary

het er ocycl @aphtbﬂatetr@hy%«)@pmhyl indeuyl, iplheayly phepgnthisd, @ﬂgéﬁfﬁﬁly apbacepgptyl.
20 the open (unsatisfied) valence at the alkyl, allcenyl, or alkynyl
noi ety, forfot@thnpl ‘EHeteroanylvaeany h mopite hetng/d mONJ-l. hh-,dﬁilé@bicbﬁ Hpg system

N- hol

Nl Renyl ¢y Tt eish i Hag okl ;7 GRSGHE dod ot st hBHNG s o sromptio ring
noi et y,spas cbﬂalnm&omyo Béetesaahsihs indépendenily laelamechﬁrm Iﬁ;onaNk@ns’/ﬂ 35 vt the
noi ety, as

ot Lol ot § Soitarai R g oriced g e RoneondiRi gy PGt R Sibh aPleast




with one or nore of the identified substituent (hydroxyl, halo, etc.,
as the case may be). [0027]By way of illustration, permssible
substi t uentwo emchzrd®, but are not limted to, al kyl (espetivgtdoyo17672
met hyl or ethyl), al kenyl (especially allyl), allcynyl, aryl,

het er oar yl ,on6 HeleRRtdPbHthifing a?&nﬁrue%gh@glbe@lmm g BiREC (@l Benzofi-
fl uoro), hanaIIc I (espeC|aII 30 t uoronet r OX
hydr oxyal | &gyl petepakydapiseq wbxehfgorlyqndeq/mherm«es ofnaga (eDimyphenylpyridyl

St o nhyrs g o R P SR

aI | cyl t hi o, pyseli.tfarapyl, &dophehid, (thivhyB) itrdduzdlyl, piGEbLy L MR )ikgxazolyl, thiazolyl,

c{-0) oy drBIgAN F  CSred opil pr e st

- gg(( 8; g ?qugﬂablmylp@@hﬁl dtyahyl pouisgek 10t ) cmn@ﬂt Nl-l%i@hkwl ke l)naph’chynmnyl benzo-

- r oxya = a

- 00( =0) N alfFEy] )y@d%)ba%zoﬂn hot Giadipay siadiplutebbhoshiocour beapipidezoly
- NH( hy dr oxahdogr¥abblyl, &ﬁ%&ﬁ}&a £¥dblyl, d}%éfﬁ{zotﬁl)oﬁh ’IR’IN e ARy N the lile.
_NHO(=0) N11(alkyl), -Ni1C(=0) N(al ky1)'2, - NHO( T Cal )
-511, - §( a'éé@tﬂ) -Whede)dik an&&%&t%@ﬁdﬁ%&hay‘b@@ﬁ’&hﬁh&&¥ﬁoh as BYakadKY! ) |

- SO2NH2, H(al kyl ), - SO2N(al kyl) 2, the ik 28] ere the
noi ety Bei n@%‘b‘ﬁqdmtfmsﬁi@teén oafqpbmlv@ubmmdy Ph{ﬁS@Eélﬁ i pubstituted or

substituen tuﬁ fed¥, yd%s’aﬁﬂgﬁ;’ ??ﬁé’xlalﬂy cuishinaAdd iRhadd drit, ’;ﬁu]ch mOIety may have one

heterocycloa phati c, cyano, nitro;,
- 0( hydr oxy af tapte mden@(lﬂmitbableglyd )qbstﬂ@@:tgg @t&faiablayohy to five in number, more

0( het l.oal kyl 0 | t | H
-0 et e OE YRRl ¥ Sbber AL R B v
- ( =0) 03hy dneufyardingds)skill ﬁ(mamﬁﬂwng goR@)dNbA thelnloidty to whicE@)dNuastitesnt )2,

:gg(( 83 ?lh;?(; ‘?%9?’51? %HV% &'op %r i %{% wemﬁé&ﬁ%%%% g)an be synthesized by

- 0C( =0) N( akdeydiydes 1aoivilan theMrPas wdHde BleaidthodssP(fBitk Mbrkr, - NH( axyl ),
_NH( hydr oxyal | cyl ), - NHCO(=0) (al kyl), - NHC{=0) H, NHC( £0) NH2,

- NHC( =0) NH¢gabby | ) = yi® 1
-Slf( )S(aFky Y, -S(ary )‘l}mése(itdc):yclll%lalhﬁnfj)ﬁﬁ% 5(0) al kyI &Q%ﬁ 2(al k P )

- SC2NH2, Shﬂzw AT l@yﬂ)the sraneanap rilal, jplkenyl, o yhmaely, pptie case may be

E(u)bst: |tueng§o yI m&z’ﬂgx)g%}’ozcls%iﬁ’aﬂﬂa tfiagnqa{a{:&b ﬁ;xxs% C?ase b3él\)mh

-0C( 0)2NH( &lekqplel)l (mlsmsﬁﬂd))) Wlerick ptithe alkdly dldenyl, omllaﬂ:ynylmlaib/kﬁ@r )example as in
-N(al l cyl Y NH2
N =) N o b el ol e o bRy pha i cCoNeRe,
LOOZQ] V\he:’ éa]Ilgjflm'yﬂTD I“dk@nyﬂxeﬁchgﬂﬁ'ﬂbstid ﬁlelhmlmbai} amn a?ylpbymiallm;md .moiety, as the
et erocycl oal i tic r oar i et referr
Cubst 1 ¢ ontee st Y, el gAML 6 et Sl Gt e s et
hydr oxyal | ﬁé’ﬁmm&ﬂﬁﬁ@en D(tblErB oraﬂﬁéwohexﬁ( hnﬁd@x%laalwwy‘woalkyl” “alkylaryl”,
- O(hal oal kyl ), gcyc et erocycl oa 1),

al kyl t B o, “eiiegparii’ oand thy EJ@?P&M@W 1, acyl=gf- kmmetm e. C@@se Nmbsﬁmted
- C(=0) O0(al kb Jone 0%8@&(&?&%]%: shﬁ%lgem Sh%ry }Nfé&e, etcvﬁgtmpém%& 5yl )

-C( O)N(aIIc I roxyal k

8%(( 83 &I(-I? Eﬁllg B)Wéy g% ﬁ]‘%@%’a}(&% %@uﬂﬂ)l}: 8ub599\ﬁglrwlﬁg« blft arei I%Ot limited to,

Zg(() g} k)z/l )ZZSmleeﬁmygiy ﬁ)ethﬂlé-l@hgtﬂyb,mj&@nﬂc(ywpgnaﬂjvﬂyl), alkynyl, aryl heteroaryl,
127252P 17
2 2 2 Bl R R R S B (b gt ot especiaty

30 trifluoromethyl), hydroxyl, hydroxyalkyl (especially hydroxyethyl), cyano, nitro, alkoxy,
-O(hydroxyalkyl), -O¢haloalkyl) (especially -OCF3), -O(cycloalkyl), -Ofheterocycloalkyl),

Cﬁ

-8-



-NHC(=NI-1)NH2, -0802(al kyl), -SH, -S(allcyl), -S(aryl),

-S(cycl oal kyl ), -S(=0)al kyl, 802(al kyl), -S&2N H2, -SO2NH(allcyl),
and - SO2N( avégmyp22728bre preferred substituents are al kyPCTAISk®R)17672
hal o, hal oal kyl , hydroxyl, hydroxyal kyl, cyano, nitro, alkoxy, 5

i i 6 ing S,
:g(c( oz) ;\lg ?L : TQ(&@)H, -COH-A)(ERNNEIDH, -CEO)OGTH Ry 5@@&&@10)7&31&1@1) —C(—O)

- 0C( =0) NE( a1cﬁyb§m(ag%)*0%@&%§}%% H@(ﬂ-@(”kﬂg% IQ?(cBy!i@ydmﬂl(aafyl?yl )2,

- NH(C?V y ;LNH(“ (aliaf), @CF%)WW)MYI% -NICECIN PO C(=0)NH(alkyl),

[ 0030] Wier e%ﬁx%@kys d‘?ézagﬁ?ﬁﬁy&qﬂ@ﬁ%g %"’PM)—D W&Y‘FSXWD’
C0051] 32?35?}’?‘5rt TR e S S o RV i N
oo by e e A Bh e S0 SV Gl PRy,
struct ural fs@fztﬁ!uh@ siUI\ﬁ%PlS@zk\ﬁ!ﬁalﬁidPaséglwfah@n?@ﬁ&iﬂkﬁﬂqas having E or Z

configuration’in-a structural formula, or

st ereochem ?E 8 - de Ak %1&? BBiRgE bdstifuteliis ﬁ{ J.hpﬁﬁtﬁf 196180 PRISTed sBbstituents

I ncl uded wiwthin the scope of the Tnvention, pure conpounds as wel |

as m xt esarbgeal ém&roawil M@PW@@@OTWMI&GE@ ‘hajq; hydrpgylayano, nitro, |
ot ur os 1 rlkEhr OELERTRE IOAERIGDEOCRIHED, OREKAIOLARID,0f )
[0032]b | Eh?(r) e:mgnem |ax:y1ﬁ1iq; ﬂeﬁ%?ﬁiﬁiﬁkﬁ}a%m&&yﬁ‘aﬂoﬁ, -G(=EDNPSThd
ot e basi ¢ 1GEPRAETS Rl EkE e IRES. SO Y RO
i:JfPa?Z a ﬁt?sd D@(,a]ld?gg»;?igﬂbm)(lﬁjﬂroxyakﬂ),aD@(wOﬂMkﬁD,eOOQa@HHhWOXYa]kYD
nitratel® ﬁy@&c@&@% &éﬁ*ﬁ@%nﬁ%&ﬁ&ﬁg azﬂoym%t%ghg%pz kD
succi nat e, -Wﬁ)t mﬂb@g}&%mggt quG(uQWg,, N}mbglqawgm he

| i ke. Where a conpound "has one or nore” aci di ¢ _noi etle

e.sa
be a salt SABHCEOINECEKH, mfo)N@wagstsm Souhtin=de &,
negl um ne s a ald . N n
trgrret ham n?@g)’t W % Sg ?ﬁ%oﬁ ne B { BQEIgmet ﬁoﬁaﬂé&%lgl)égn%
4- phenyl cch,S(ﬂaBT@ksd)n More pteferrddembsitirntsarelelo, hYd@thﬁY@al yitro, alkoxy,
tetraneth I n| m L S L
for e ot sasaDeeOnrROL shEl e oc ety SRR Gl DS
30i nventi on. oc RAQAKS, 7OBRRUN (WS 64104, 7NHZ, -Nolfkgl) t-NéalkypnaNH(aryl),

CeLE IR e T

structure rgpr egRRLRENRY,formula la. Such a conpound can be nade
fromerythronycin A a readlly avai l abl e material, as described 5

her ei nbel OWoofA  Where the moiety being substituted is a cycloaliphatic, heterocycloaliphatic, aryl,

25  or heteroaryl moiety, preferred substituents are alkyl, alkenyl, alkynyl, halo, haloalkyl,
hydroxyl, hydroxyalkyl, cyano, nitro, alkexy, -O(hydroxyalkyl), -O(haloalkyl),
-O(cycloalkyl), -O(heterocycloalkyl), -O(aryl), alkylthio, arylthio, -C(=0)(alkyl), -C(=O)H,
-CO;H, -C(=0)NHOH, -C(=0)0(alkyl), -C(=0)O(hydroxyalkyl), -C(=O)NHa,
-C(=0)NH(alkyl), -C(=O)N(alkyl)s, -OC(=0)(alkyl), -OC(=0)(hydroxyalkyl),

30 -OC(=0)O(alkyl), -OC(=0)O(hydroxyalkyl), -OC(=0)NH;, ~-OC(=0)NH(alkyl),
-OC(=0)N(alkyl),, azido, -NH,, -NH(alkyl), -N(alkyl),, -NH(aryl), -NH(hydroxyalkyl),




OH Hat. X ."0 "OH bMe [0034]In a preferred enbodi nent, conpounds
according to fornula la have a structure represented by formula |b:
10 [ 0035] | waarot/azes2pr ef erred enbodi nent, conpounds accpmlmg;oa/mnﬁn
formula Ia have a structure accordl ng to fornula Ic:

2006/ 127252 }’)(Qﬁ}? %%J{Z BER2 S
[ 0036] I n an@fi:f@(he!r=§ re %rred enbodi mnb)coﬁb%}uﬁﬁjésogﬁcfgi@ﬂ%ﬁgwmu%b’
2 have a SNHGE HIeIéNHm@S@bGaM)D—% FS(alil)) SlaryD, -AYEBHII ASGHDRky],

preferred egh ggfclfpﬁ 0t ﬁﬁmgl‘ﬁnﬁﬁ a%gﬁ)or R ﬁ?alky?)rz e %:»f%ferred substituents are

structure acc
alkyl, alkenyl, halo, haloalkyl, hydroxyl, hydroxyalkyl, cyano, nitro, alkoxy,

5  -Ohydroxyalkyl), -C(=0)(allyl), -C(=0)H, -CO,H, -C(=0)NHOH, -C(=0)O(alky]),
-C(=0)0(hydroxyalkyl), -C(=0)NH,, -C(=0)NE(alkyl), ~C(=0)N(alkyl),, -OC(=0)(alkyl),
-0C(=0)(hydroxyalkyl), -OC(=0)Oalkyl), -OC(=0)O(hydroxyalkyl), -OC(=0)NH,,
-OC(=0)NH(alkyl), -OC(=0)N(alkyl);, -NHp, -NH(alky1), -N(alkyl),, -NH(aryl),
-NHC(=0)(alkyl), -NHC(=O)H, -NHC(=0)NHj, -NHC(=0)NH(alkyl), -NHC(=0)N(alkyl)s,

10 and -NHC(=NH)NH,.

[0030] Where a range is stated, as in “C; to Cs alkyl” or “5 to 10%,” such range includes

the end points or boundaries of the range.

[0031] Unless particular stereoisomers are specifically indicated (e.g., by a bolded or
dashed bond at a relevant stersocenter in a structural formula, by depiction of a double bond
15 ashaving E or Z configuration in a structural formula, or by use stereochemistry-designating
nomenclature), all stereoisomers are included within the scope of the invention, as pure
compounds as well as mixtures thereof. Unless otherwise indicated, individual enantiomers,
diastereomers, geometrical isomers, and combinations and mixfures thereof are all

encompassed by the present invention.

20 [0032] “Pharmaceutically acceptable salt” means a salt of a compound suitable for
pharmaceutical formulation. Where a compound has one or more basic functionalities, the
salt can be an acid addition salt, such as a sulfate, hydrobromide, tartrate, mesylate, maleate,
citrate, phosphate, acetate, pamoate (embonate), hydroiodide, nitrate, hydrochloride, lactate,
methylsulfate, fumarate, benzoate, succinate, mesylate, lactobionate, suberate, tosylate, and

25  the like. Where a compound has one or more acidic moieties, the salt can be a salt such as a
calcium salt, potassium salt, magnesinm sali, meglumine salt, ammoninm salt, zinc salt,
piperazine salt, tromethamine salt, lithium salt, choline salt, diethylamine salt, 4-phenyl-
cyclohexylamine salt, benzathine salt, sodium salt, tetramethylammonium sait, and the like.
Polymorphic crystalline forms and solvates are also encompassed within the scope of this

30  invention.

-10 -



9 , o(cH2)"cR-Re Owve Flad HO../C OH

io,,vThrog 1'.0 _-:"OH Ove [0038] I n another preferred enbodi nent,
conpounds aveomeizrgst o fornula |la have a structure accoPCTWy2006017672
formula lcm WO 2006/ 127252PCT/ US2006/ 017672 (Ic"")Ybme [0039]1In
anot her pr efghRiticIRAd NMEBRbds compounds according to fornmula |a have

a structurée represente y tormula Id: 5 [0040]1n another preferred

enbodi ment [ou38 PO URGSpraeaed e BHlithntfo® B¥Uhfntish, RS OB, RV RAURBIs OH, and

represented by fornula |d : [0041] In another preferred e odi nent,
conpounds dk dbHeeHEpspending g campauihasing astreiureueereseataddydomuda InySuch a

fornula | ezcom%r%qgﬁ/bgs iR A érHﬁ%Ql%@{HOA] a‘%gdjly available material, as described

5  hereinbelow.

[0034] In a preferred embodiment, compounds according to formula Ia have a structure

represented by formula Ib:

OR! B
\N,R
O

awd
it
. ";O
"0, 0O
g"’oH
(Ib) OMe

10  [0035] In another preferred embodiment, compounds according to formula Ia have a

structure according to formula Ic:

.11 -



[0042] I n anot her preferred enbodi nent, conpounds according to formula
la have a structure represented by formula If 5 [0043]1n anot her
preferred evdodsmems2, conpounds according to formul a | arOBawWe2086/017672
structure represented by formula 1 g: [0044]In another preferred
enbodi ment, conpounds according to formnul aol a have a structure

r epr esent ed by fornmula a OCI-lZCJ—lZOCI—l%&ﬁ%c;@)RZ q;thO N, [0045]1In
anot her preferred enbodi nent, co accordl mg to formula | a have
a structure represented by formul a CH2ACH2CH2NHRS RB OH 5
[0046] In the foregoing formulaH i vari ous groups RA,
Ra, RI, R2, etc., where present = as defined in

respect of formula | in the BRI ‘0™ THE | NVENTI ON secti on
her ei nabove, except when noted [ 0047] Groups RA having an
et her oxygen at the 9-position caf b Peg”f rom t he group
consi sting of: .
<~ ""OH
(Ic) OMe .

[0036] In another preferred embodiment, compounds according to formula Ia have a
structure according to formula Ic’:

o)
Il
O(CHz)mCRZ \N,RB

"0, 0
%H
(Ich OMe

5 [0037] In another preferred embodiment, compounds according to formula Ia have a

structure according to formula Ie’*:

o
(CH2)m0R2 “ RB

\\\\
e HO:,
I\\\
H'oh g)/
(")

[0038] In another preferred embodiment, compounds according to formula Ia havea

5!3

structure according to formula Ic

-12.



OVEO. .-.OH 0"--.----- CMeO CN ...---... 11 0 ,I, I 0", {OEt(rVOHoy
NH2 , o,----,eNHEt 1 81 8T 8 , 15 \W2006/127252PCT1US2006/ 017672
10 15 AwWohiaes/127252 PCT/US2006/017672

0
El
O(CHa)mCR? ~v RB

.\“\

OH HO;,‘

({c") OMe

[0039] In another preferred embodiment, compounds according to formula Ia have a

structure represented by formula Id:

5  [0040] In another preferred embodiment, compounds according to formula Ia have a

structure represented by formula Id’:

7 "OH
dd) OMe
[0041] Tn another preferred embodiment, compounds according to formula Ia have a

structure represented by formula Ie:

-13-



i n0 e NTiy"1 1 0NO14 1, O OM"jLNHM 20 HHandNy ,y

[ 0048] Preferably, such groups RA are selected fromthe group

consi sti ngwid 20001278521 s especially preferred that such pref/Egiesio17672
groups RA are conbined with a selection of RB equals

OS(OINRY) ~ RE

. ‘\“

“'OH

(le) OMe

[0042] In another preferred embodiment, compounds according to formula Ia have a

structure represented by formula If:

¢ "“OH
(1) OMe
5  [0043] In another preferred embodiment, compounds according to formula Ia have a
structure represented by formula Ig:
N(H)S(O2)R® \N’RB

HOH

(Ig) ."OMe

[0044] In another preferred embodiment, compounds according to formula Ia have a

structure represented by formula Ih:

-14-



10ittc."..-..,"". Onit, Rc equals Hor OH Rc equals Me, RE equals H
or OH, and RP equals H or Me. [0049] Preferred groups RA having a
nitrogen atwao we27paesition are selected fromthe group ecwngsissios/ogsaf
15 [0050] Preferred groups RB are sel ected fromthe group consi sting
of ethyl, n-propyl, n- butyl, 2-but e preferably,
groups RB are selected fromthe gro ¥*}%CH %km?h

2006/ 127252PCT/ U52006/ 017672 00 2] lh a pré‘Nelﬁred enbodi nents, R3
is Hor M in OR3 and R3 is Hin Y chni ques for

nodi fication of the desosam ne 2 i no gro p in erythromycin
conpounds to replace one of thewi met hyl groups
wth a5 different group RE arewt i for exanple, Ashley et
al., US 6,750,205 32 (2004); hi ej. aL, US 2002/ 0094962 Al (2002);

Santi et alL, US 2004/0138150 Al @2044) ‘o as et al., US
2005/ 0113319 Al (2005); Carreras et ‘al, s 2005/ 0119195 Al (2005);
OMe

and Liu et at, US 2005/0256064 Al (2005) eodi scl asures of which
are incorporated herein by re ence.

[0045] In another preferred embodiment, compounds according to formula Ia have a

structure represented by formula Ii:

QCH,CHyOCHSCHNHRS

"0, 0
_ (;;]:;H
(1) OMe

5  [0046] In the foregoing formula Ia through Ii, the various groups R4 RE R R? ete.,
where present, have the meanings as defined in respect of formula I in the BRIEF
SUMMARY OF THE INVENTION section hereinabove, except when noted otherwise.

[0047] Groups R* having an ether oxygen at the 9-position can be selected from the

group consisting of:

('}Me ?/\/OH (')/\/OMe (i)/\CN

10 v U vy [

?/w_rOEt , ?/\H/OH , C')/\H’NHZ ’ c')/\n,NMeg ,
wiee O wine O wane QO wav  Q

H

?/\“,OMe , ?/mwrNHMe , ?/\m,NHa ’ ?V“EIN\[::g ,
v O v O v O

15

~-15-



10[ 0054] "Where an allcyl group is substituted, it is preferably
substituted at the 13-, y- or 6- carbon, as opposed to the a-carbon.

[ 0055] Speciwo moexmesel es of conpounds of this invention actTwsthse7ém
formula | are tabulated in Table A (Unless noted otherwise in the
"Qther" colunp, Rc is OH RPis M, REisgOH and REisdl) Table A
Compound R A/RB QO her A1 AJ-\Z A-3 A4 A—J.Q\-6 A-7 A-8 A/lw 10 A-11

A12 A13 Q7 NHy o e,
W!N N‘-o ’ W!N/\@l ’ w'wm ’ ' >_
s § b54 i
('3/\\/ Y , c')/\\/ :,S‘\/' , / \NMez , O/\“/ \/\OH ’
5 v o e 00 WL, !

-

H H
N N ~F N._-CF
Yo fYyve §7. gy

H H
N H
10
H
H
] ’ ! : i NH -
e O e O o e N/
N
o \n/ ~ ’ O/\/ ﬁ o
o S g o ’ I
H H NH
\) 0/’\\/ \n/ ~ , O/\/\/\n/ 2 :
15  «ww HN S o] . 0
ﬁ\,/\ ﬁ OEt [I;I* OM
2
g oM | oA OR o™~y
S0 na 0 e 0
H H o
N N /\/\)L
= —
9 Y YN o NHMe |
wor O N N L. o N A 1
20
NHM Il:ll ﬂ
?w a ’ and c')/\/ \/ '
WA O Ly s

[0048] Preferably, such groups R* are selected from the group consisting of



A-14 A-15

Sane

10

15

20

A-16 Ove | ..1/44..... vea, 121, - _ - - Sane or..."....COH
1

WO 2006/127252 PCT/US2006/617672
i/\cf)rNHz , i/\]gNMEZ , i/\érNHMe , i/\([)rNHEt ’

N N N N
ITo frve fwe £
o/\[rﬁ\(\ o/ﬁrﬁ\f*w A~ H
WLOhEvN’WLorJ\}’i \[or’and
o/\/ﬁ\r(

e o

It is especially preferred that such preferred groups R* are combined with a selection of R®

o S

RC equals H or OH, R equals Me, RE equals H or OH, and RF equals H or Me.

equals

[0049] Preferred groups R* having a nitrogen at the 9-position are selected from the

group consisting of:

WP WP 2P 4 WP

N N - N R=TN
T s g I e I

[0050] Preferred groups R® are selected from the group consisting of ethyl, n-propyl, n-
butyl, 2-butyl,

%/\f';, “m./\;‘:, "«(ﬁc:, Y %/’\,
NN ZH= NI

yh/\/F : 'x.,%):! , and mﬁ_‘/\/OH .

[0051] More preferably, groups R® are selected from the group consisting of

-17 -



Nn NICS H -tic Sane N, sC Same 0"..-..."CN | 2 8, Sanme Sane
HinOo..",,,,,,NH

10

WO 2006/127252 PCT/US2006/017672
s

Y, "'u/\lk , /l\ , ] , and OH .
OH OH ™ s K

[0052]  In apreferred embodiments, R® is H or Me in OR? and R® is H in R’R*~,

[0053] Techniques for modification of the desosamine dimethylamino group in
erythromycin compounds to replace one of the naturally occurring methyl groups with a
different group R® are taught in, for example, Ashley et al., US 6,750,205 B2 (2004); Ashley
et al., US 2002/0094962 Al (2002); Santi et al., US 2004/0138150 Al (2004); Carreras et
al., US 2005/0113319 A1 (2005); Carreras et al., US 2005/0119195 A1 (2005); and Liu ef
al., US 2005/0256064 Al (2005); the disclosures of which are incorporated herein by

reference.

[0054] Where an alkyl group is substituted, it is preferably substituted at the -, y- or 8-

carbon, as opposed to the a-carbon.

[0055] Specific examples of compounds of this invention according to formula I are
tabulated in Table A. (Unless noted otherwise in the “Other” column, R® is OH, R” is Me,
R®is OH, and R is H.)
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0 Sane Sane , NVe2 OT i

..1.0 Sane 7 tic-
WO 2006/127252 PCT/US2006/017672
Compound R* RE Other
OMe
A-l )\ -
Lo g
A2 Same g N OH —_
OH
i o /l\ —
A3 L g
A'4’ S /D -
ame e
0] -
A5 L g
S
A-6 Same WY —
OH
A~
o"™eN )\ _
AT . g
OEt
A-8 C')/\n’ Same e
wine O
s
A9 Same et e
OH
| S o
A-10 ame g
OH S
A-11 oY Y —
way O OH
NH2
) 0 _
A-12 M /\Of “1-.,/]\
) S ):I _
A-13 ame g
S
A-14 Same Y —
OH
NMe; /l\
- o) —
T
s
A-16 Same Y —




, Li{ Tht OH N......

..... " OH Tabl e A (continued)
ConmpoundRARBQ her  A- 30 0O ,NHEt A-310 TrSanme T 0 A-325c?Sane 1.00

ci"p A 35HN® %6/124&25368%9 PCT/US2006/017672
Table A (continued)
Compound RA RP Other
A A
A-17 ? NH» g -
0
A-18 0~ “NMe, Same —
]
W
A-19 ?’ “NMe, Same —
S
A-20 Same 1"—-/\( —
OH
NHMe
A-21 O )\ —
oY e
OMe
A22 ?/\ﬂ/ Same —
e O
A-23 Same ):] —
"y
o}
A-24 o Same —
!
O
A25 OJK/ Same —
!
A-26 0/\[N\>—— PY —
AN g
A-27 ?/m— Same —
S
A28 W%V/U Same _
o S
A-29 7o j Same —
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A-37Sane A-38Sane A-39Sanme O\\ A-40 in (},

A-41Hy "-v.

A-42Sanmre WO

2006/ 127252PCT/ US2006/ 017672 Table A (conti nued) ConpoundRARECQ her

A-56 Lo H MvaghadgrireszSane PCT/US2006/017672
Table A (continued)
Compound RA R Other
H
} ~N )\ _
A-30 0 \g/ e
NHEt
A-31 ?’\g Same —
N
A-32 - Same —
e 00
H
N
A-33 o) Same —_—
N 0
N
~T
A-34 o) OH Same e
Ty
O\\f/
A-35 HN’S\ Same —
!
A-36 Same %,q/\/OH —
A-37 Same g —
OH
A-38 Same 77“/\|/ S
A-39 Same %):' —
2 A
- - \/ —
QgP
A-41 . Same —
LV
A-42 Same "‘t.‘q)j -
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A-58 A-59 A-60 A-61 A-62 A-63 A-64 A-65 A-66 A-67 A-68

SaneRE = H SaneRE = H Sanme Sanme Sanme Sanme SameRMe

Sane Sane

WO 2006/127252 PCT/US2006/017672
Table A (continued)
Compound RA R® Other
°\~§P
A-43 -5\ )\ —
o :
QxéP
A-44 Hr‘q’ ~NMe; Same —
N
A-45 o) Same —
L& T
§
A-46 0 _
! \7 Same
A-47 GMe %/D —
N
A-48 O TN )\ —
A 0 (_o "
o~ _-F
A-49 ? Same _—
NHg
A-50 ?/\/\/E/ Samme _
NHMe
A-51 oY 1] —
L0 -
N _CF
A-52 o ~-Fs )\ _
Iy 5
N
A-53 o) \r Same —
S O
H H
A-54 oSN Same —
" o
A-55 =N S
J; NQJNH ame —_
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Sane SameRE = H WD 2006/ 127252PCTTUS2006/ 017672 [ 0056] Preferably,

conpounds of this invention according to fornulae I, la, |Ib, To, lc',
lc", Ic'", wdhood/tk72521 €, If, 1g, Ili, and Ii have the eryptBuemigineA
stereochem stry at the stereochem cal centers at positions 2, 3, 4,
5, 6, 8, IO+ —12—and—3t3—+n-the—racrolactone—\WO

2006/ 1272%2PCT/ US2006/ 017672 rTablg Adtontivesdyt er eochemi cal center|s at
positions({TL, 2. 3], and 5 _kn the degosam neg esi due, angd at it he
stereochem%%ﬁ]p%ﬁt prs at Dogitions 1"f 3", 4'%, and 5" mggiﬁ"e

cl adi nose|resi due. [0057] Part.i arly preferr conpounds of this
i nvention|ar eAdénpounds A-{2, [A-13, A-15, A—{Jﬂ\A—?l, A- 74— A-77, and
A-78, whose fully witten®®utOstructures are.” 0 OHHa, . A, , 'Q WD
2006/ 127252PCT/ US2006/ 01767% H 0058] Those skilled in the arft will
under st ang t h&57a nunmber of pgrdneters are reameant _—

S

!

R

N
H >
A-58 O/A\V/N Same —
O
H\/©
A-59 0 N Same —

Iz

LV
NMe
A-60 ?/ﬁ(])’ 2 Same RE=H
NHMe
A-61 ‘,3/\([)( Same RE=H

A-62 j::'\[i} Same —
H

A-63 ?VA\H’N\//\ONE Same —
oo
N omt
A-64 o Same _
17T
ﬁ OMe
A-65 o Same —
I
NHMe
A-66 ?/\g’ Same RF = Me
NN
A-67 o N ~ Same —
wl 3
NHMe
A-68 ?/\O( Same RE=H
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to the devel opment of notilides.
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Secondl vy,
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t he prokin
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function,
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general , 1
conpri se 3
effective
exanpl es d
conpounds
gast r oesoq
post oper at
pseudo- obg
(colonic i
reflux dig
t her apeuti
dose of th

t he devel opment in WHhem of resistance to erythronyc
s. RAgo a notili i anti-bacte%JaL activity—my
ial gut bacterilh. ghus, a notilide ®esirably has enha
activity englneereg in and antibacterial activity
out. Thirdly, drawback commonly found anong nofili
to 40 s the??\ﬁfopﬁns?ty to desetii®ize the nofili
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andAuuoavailabi?lt are concerns - Ssnie 15 nes®“t=HE r
n of erythronyektn Rin the stomach and the |ack of ac
ondary degradat i neduct . Fifthly, sone conpounds
in Aaidily have‘ﬁ; el reported to havesmendesi r abRs =H
hmic effects, il dlling the prolongation of the QT in
duction of ve Limting these ef

ny NHie hyt hm as.
s desifiable. Thus, { RA®E exi sts a Tonti

pt abt7 | evel |
vel op new notT1i des, 20 bal ancing the various differe

e requirenents. [0059 In addition to the foregoing fa
ilipyais af }%ﬁg5|dered Sdpesi rably, a—pm f
rapi d bioavaifability, enabling it to be taken by a p

7252PCT/ US2006/ 017672 shortly before a neal, as oppos
re - an advantage jn inducing patient conpllance Fur
etig-mgent shoul g ersi st, but,Saat her, be RCapHdl
t of the system dnce i{ has perforned its intended
i.e., have a shorf half-life. [0060] Anot her aspect of
ven% N Pprovd r the usg of com e pounds
tiofti"n the Xreatnent i mpai red gé%?rlc motility. |
et hods of using the conpounds of the present
dm nistering to in need thereof a t her apeut
anp&fit? of a co /Qﬁr he presentSamyenti on. |11 ust
f disorders t ﬁhylbe9Nreated with the inventive

i nclude but are not LLimted to gastroparesis,

haggg} reflux disease, #norexia, g bl adder
ive gralytic i yeus, ggleroderna, intesti nal
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i nventi gn
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i on of
ivity
n

kil l
nced

des

de

of a
ly,
eady
tivity
n the

t erval
fects
nui ng
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[72)

truction, gastritis, sis, and chronic constipation
nertia), in partichlar gastroparesis and gastroesoph

easﬁ glhe subj ec %HPB
y nmou

cal effective can be expressed as a total d

e _conpound or coafpounds of this invention and may . be

e a human orggther mammal._[0061] The

geal
lily

adm ni ster
total dai

ed to a subject in a single 15 or in divided doses.
y dose can be in amounts, for exanple, of from about

The

0.01

to about 1Qoosgl kg Breftyablgicgmpours ofithisdnventian chordimg)m fatywilee B Ia I, de, Ic’,

about 2 ng/Kg ho
anount s or €atr

general ,

from about
pr esent

i nvention per day in single or

in need of such treatnent
10 ng to about 20 1000 ng of the conpound(s) of the
mul tipl e doses.
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30[ 0063] Exci pients that may be used include carriers, surface active
agents, thickening or enulsifying agents, solid binders, dispersion
or suspensianoastss2sol ubilizers, colorants, WO PCT/US2006/017672
2006/ 127252PCT/ US2006/ 017672 fl avori ng agents, coati ngs,

di sintegrating agents, |lubricants, sweetepers, preseryatives,, .
i sot oni ¢ aﬁ%t%FheéF?é‘?O&BWﬁleﬁeP’GﬁsatPPﬁéﬁl%ﬁ *%é s%’#gzﬁ%ﬁdﬁ%mﬁjgﬁre&fdm’
sui tabl e exg RieNtSebchehfdDintdrlat GBBAGM”, $U47, Be 5P RO RIadHAs BSiltedce
and Practice of Pharmacy, 20th Ed. (Lippincott WIllianms & WI ki ns

2003), t heygdbgCl opapRn Ry phifshed SnipdaisRENA Bdertioh atdcdNpofdes aDCR-135
[ 0064] The practice of thisS invention can be further understood by

ref erence #ol% Ae2¥,di-Tbvik-1if, A Zniidet 78 whiose flly svigtegavl sipapyres @l of
illustration and not of limtation. Exanple 1- Sntmﬁﬁis of
Intermediate 9 [ NAter medjate 9 o) 2 /IJ_;]
(N-desnet hyl - N-i Joprppy! - (L [ [ us t he

synt hesi s of al* conpounds of this inve
ek

foll ows. 1% | ntler mpditat al so beenfl_%e
2004/ 01381 a t he discl osure of )
herein by reéf. ' 100, 4.
-H 9R :|i-|f’?

10
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[ 0066] (9S) - Di hydroervthromvcin A (7). Erythronycin A (1) (20.0 g,
27.3 mol ) was dissolved in 2-propanol -ether (1:1 W, 400 nlL), and
cool ed to WoQougndisam bor ohydride 15 (2.1 g, 54.5 mol )pmg@@hﬁgdﬁﬁn
two aliquots. The m xture was then warnmed to roomtenperature ("RT")
and stirred at RT for h. The excess borohydride was destroyed by
addition of pH 6.0 p o%hate buffer; then triethanolamne (80 nL) was
added. After 2 h sti g the mxture was extracted with Et0Ac (300ml
x 4), dried over S The crude was purified sifticg gel

chr omat ogr aphy u H 1 hexd&ne-acetone with ﬂ}/?r’iﬁ al ne,
pure product 7 i d) was obtained WO o ~
2006/ 127252P [ 0067] Al ternati ~t he, foll
procedure gan hter three-ngek [ou doboﬁpb
equi pped w thTa } i
was charged |
(400 g, 545|mf,

. trﬁ‘o cin A
0 eq.). To this suspedsi 0 S aﬂ:lded MeOH (800

m.). The sol ubT0 v'\las_st) rped until became b arofca._ 5 15 mn).
The sol ution was 4cool §d th an ice bath to an linterfhal [tenperature
of 2 C. Solid NaBM(%j; 816 mmol ], 1.5 eq.) was ipdded in
one porti ofA-7The resul i Bgesuspensi on Waz{As'/tSbrred at or 1 h,

ke )

during which tinme the solution remained clear. After 1 ﬁeat 0C the

ice bath was,_reno ure was allowed to vvarmupto 22 C and

stirred fof%Hoth ?%E'}?"flﬁéﬁ?ﬁ amdersfanibet 2 papbeyef DPaREers argpglovant

reacti on Westh6 aedldphiind OF @StiINARA Fx?sftl?dthl?)évc;'[ﬁ{@ﬂéf% :fb;ﬁé%@&l%mthe
[

Silica Gl 60F plates pre-treated anmonia to neutr Ze an

aci dity i nndtiel Biofneing g@ﬁl}lsmEk-'@@gn ﬂxam&:ma@b@mal effieapytapd @atrte»rmplaneuc
addi ti op ofsrRe8t ofRrdidd e o%ﬁdergmg}gb‘?ﬁ fgnﬁlﬂs??xc ﬁ%&‘%@:&?&%ﬁac%’qﬁ
rna 0 €ess t

rate to nmntaln an Inte t enperat ure
phosphat e tsldtiosship Exmaitingigonistb@@vitp. )Secﬁiddy litda it faciurklesinable fown motilidedo

olution w thaolamn . 15. wa
b 0 el SRR RO Bl O e B b RS ) APk nt
?gl ;E) Bo Pn_ \)/\aq;osdre it @ thofitide Havimg aﬁﬁbafemdﬁhultvﬁy ﬁtﬁgiﬁcm?g dlel‘dgﬂg%%nﬁﬁi hrﬂﬂlsli_lﬁfﬂ)f

e wWas e cted W e
Gt me- werb oo ptiS S athRBE: vt Mg Sifs st hss R poBybigey Kl

(2, 0004¢mL Beiehdial wht besterdy TS, thekilR ¥ blyHak %ﬁhﬁ@é@%r@hn@tﬁc sabigent,

the crude product was drjed in a vacuum oven . Awhite
solid was BWinseErRddn pod atibacteripl pefipity engigearyd 01% Taindiyes dgwpackisomniasly
use in theg Bﬁ&fhnéﬁ B Wi Quird ]

[ 0068] N- Deset hy| - 99) - di hyd?Sgﬁn‘té’%%ﬁg&wg#ﬁ*ﬁ%’ﬁéﬁn"ﬁe"’rﬁnimﬁe o giotlide
(9S) - di hy dicernisr, mﬁﬁﬂ@&rﬂ@t, atigr the fnttinl dosg, subSeqnent rdmﬂs)of amubtididel elinit a weaker

acetate (9, ( 400

acet at e (Sonff dpobd Yty TROBRE Pl i R b B
al i quots Imbs§ﬂleﬂ“eaulyldlagnarla¢ain of Exythrogytih meb&:itblﬁﬁb}&ﬁdl‘lsbe(]abl( df &tiviky of4eS
added in smal I ort ons e reaction eterm ned

t hi n-1 ayer 8‘?‘”‘:]8{%4 ?ﬁ@og‘?ﬁ”ﬁ@ﬁb’ SR EFRY gqulty>}1a}5q
sol vent t hsefik: ﬁé@tmeaﬁaésaml@ ol Mg Bmiib eﬁfécté/\hﬂdmﬁ b8k th

over Na2SO4. Cérggde product (159r 0) Was1 obt ai ned angkﬁEyel I c%\?v sol i de

whi ch was @E@Hﬂ%lranﬁéaﬁ méwwﬂwf tf%muiwfrilh@mlqﬁu dimjtegithesn efffmm}whe
fol | owi ng Rbigididich¥i8s REAGHH TR ke REisk 38 n tnﬁm?é
round 30 bot tigm fl askS equi Jﬁls ﬁea rsfechanl ca ﬁelkllfégrve%ﬁdﬁl nternar
t her no%ou tadenpingtiks vaious pqxfomammaequé@ma@t@ m.), conpound 7 from
the previous exanple (150 g, WD 2006/ 127252PCT1US20061017672

[0059] In addition to the foregoing factors, bicavailability is a factor to be considered.

Desirably, a prokinetic agent has rapid bioavailability, enabling it to be taken by a patient
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theoretically 197 mml, 1.0 eq.) and tris(hydroxynet hyDam nonet hane
(119 g, 5 eq.). The mxture was warned to 55 C internal tenperature,
duri ng whi o abé/i1z7ke material s di ssol ved. |odine (75 g, pdT/GSBO6/)175vaS
careful ly added, at a rate to prevent the slightly exothernic

reaction fr e t ul .
et 00 Ay BBl B phRERELALUE AR OR e
silica gel Cpmah@casF@t@mﬂht)Ewkabbw@ent ﬂr}vduldanelzbrs:tsm’pyltetaﬁmn befratidilg cleared

Satur at od Ut h%egd;%ﬁﬁ‘{ﬁé@%a%&é%" uSehobS FRB0oN. b e o et

by removal 'i@?blaboﬁﬂ%%ﬁr?%eﬁ’éﬁ?ﬁ‘?ﬁ% R yooR g e e R SO RS
much of si t pewtdsio$ ﬂnsamsaﬁlopm&lenrehmanodif lﬁlfpait'élbgaﬁmdm&ﬂltwm Bereilofetiodsdf
i ssol ve | ERBRRapON s B SrBtos et et i e sbetldbeed
Wi th aqueou&rmw%ﬁe&nmg eﬂeémmﬂm@ﬁttdf%bﬁgoﬁndér t fnentioh, 000

m.). The corrbl ned organi c | ayers were wash once with vvater (1,500

nL) bef or e lHisyrtiNg exo@plongd disprdersihat may é@traaft@fbwb the wnepgvgcom@pugi@n@g@e
C) was obt ginedn&fingteds E%ﬁ%?%t@&s, ti’o%&;nu :'g ca} ek Hﬁeés@ ﬁoﬁeﬁﬁq g&ﬁ Y&l
ial se

(16 h, 50 C. This mater was sul table for use In su
synt het!Pc plegsagstoperaifife tamlytid ilgustselerqdemid, inestingrpsejdoebairivtions gretitiat e

9. A mxtur & gg @

di i sopr opyI%t %Iaggn ne ?ég%&%gﬁ&l @Qﬁﬁg%ﬁr@ ]%zp-l ogldaf)gopa Re B%%sz m.,

30 equivV) gmhCri®Ehagedlrefily direese. Hﬁmtsahjeatnmabe?ﬂh&dmﬂxhtﬁanmaﬁ#n&i. H20
and saturated NaHCO3 were added, the solution was extracted three
times w t hioE6sQAC, mmlmdammalwwnve'ﬁhmumaadbe prpoeksed asnpiotat daihuddsé beitle
with Si02 colum.(3:1 hex ceton 1% T N ure r oduct,
(180 g, 7ETRE G pApPOGE o5 B papion dismey fq b eat st epRL s sinale
fol | ownsg ot meliviadd d@e@rmdw@ml&z%setaﬂbemeﬂﬁmﬁs @csre&ampm; &7 foeel b€ 0.91
can be used In a on Ilter t hree neck round bottom flask a sol ution

of product gebeapl Gy # bsdyaight, ot moisually, fremabeuisbl i aborirmaksibsie

(30 m) Waﬁ/e%hf rS'lﬁﬁe ‘&béé’boﬁlﬁﬁﬂﬁﬁt Ihg\lcﬁfnta’iﬂ §ilch aﬁ%ﬁﬁt‘a 61' ﬁﬁnﬁﬂ’ﬁﬂes(tﬁer@of@s to
62.2 nmol , | oned by NA

wer e add edmakm@ @1@ |datly éweméls gmwl,étpavwhremm@ﬁ accmcimg Emfhe Qtersmt @wezatnon

moni tored Boreepitfstdibn fo Satftof BIRLEHubL Bk HFRaPEREE YERR TS soou
t o roontt eiffidrrag of the cphpeptits ef thefpte@ent (BAmti@thdéd dBy inGinglt pr makipkdibes:.

carefully (rapid 112 evol ution) to quench the excess borohydride.
Tri et hanol poée ( IT9Picakdy, tlsninwasive henpand edll bap&t of a@hunaamacai tompaesition

at RT for hour i.on_was red |

Sol ut i on ( SonRrdtobe iy el Ay ST et s b Ok erp Al
(2 WO 200@4@&72&&%@&3@%&@3@&&%&&%%& orﬂiae@pﬂielce Fotﬁ:%ﬁ% bagkS
were washed once with brine (600 nl), dried over tered and
concent r at BYFRUERFS &N BrihE iREredisnt agd g phepmaceiic Yr?éﬂepé%b %\Pﬁﬂt‘l@f & SKgigient.

af ter dfyi Rehithigehe £Ht199 inGREdHTI 18 adrhBctiite WRBRBRMAAE: B indrBfhiPtiriéor Of

the precursor product 8, purification prior to Subsequent use was or
was not ne@@ment smtqblﬂfbf ﬁ:ﬂamab pntorak onpaverderal applcBiosr Bbe a¢tivedngredierdmay
9 was di ss I

addi tion o %%gﬁ%q_% ?0‘91\}\1/]( élggsm%%mo%%f nueg tm{lﬁ) alc‘?éﬁ?a% éj(%/amers

cl oudy. Thir tzibmm;ipellntsglcapsalesmppdsitmdpassﬁms;csblmonﬂmufsmm,aus;ﬁnszmsdand
_vacuum dri ed %Pf 0 Cfoi; &_ . This provided pure internediate 9 (19
g, 24.9 mBP° Prﬁ‘iﬂl e ?)Irﬁg‘rythrorrycm A, rrp 127-130 C) as a white

lid. 10 d | nt diate.9 .
[0072] e%npﬁﬁ%m ERcizisie AT e deo B o SRR AT SRS, Giskpaiag or
12.5 ng) vesulghaseshdnts, olidrindeknais emaﬁ Bﬁﬁsﬁﬁﬁﬁi@n\édds NsoR@IMiARE cd1ratils)

and suspended in di met hoxyet hane ( To this suspension a
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[ 0073] Compound A-3. A mxture of internediate 9 (80 g, 0. 105 nmol)
and KOGBu (17.6 ng, 1.5 eq) in tetrahydrofuran ("THF, " 4 nL) was

stirred at wlb@12783 m n. A saturated solution of et hylp@gugggbg;l(ﬁ-;d-,@
THE (1 nmL) was added, and the reaction m xture was stirred for 2 h.

LC- MBS sh ' t
conpound 28 H0HY %é?“%ew%n%gmo REhEBES opROShed Pl Pty so-
purificati cqumasgaﬂl@ and dvetbimdtioethereb?, | THEGSlebticn| Al s OI0AhKIe BRIpiaEls is taught

A-.5. Conpou epar od SI ar to ound A-
but i Ch 2 b EBROERIRg RABUR: b6 heie sufErisriey DA EHy5 G AR Binflgeoincot
823.0 ([M witliahs &EHiREPVIT the disdletedSt IthiclCR Hinied o@ite@‘!e%biﬁ@w&féreﬁéd\/'
Hr) 822.5573. WO 2006/ 127252PCT/ US2006/ 017672 [ 0075] Conpound A- 7.

si mi | ar snefdved] as THeradies ot oIV oA %qﬁrm@%ﬂderaubdw%éference fo. the
2- chl oroac% nitrile as the allcylating agent mz: 804.0 £1m1tt1
ation.

TOP MBS ni k ernles Whichgre REavifrdinpwasat ingration anbunt of

[ 0076] Corrpund A-8 A sim, I ar_ et hod as for compound A-3 was used,

but with etii3mpe dgmediateP| cy| ating agent. nmz: 851.0
([M+ Hf); ESI T nk 850 549 calcd for ColisoNOs aM + HI)
850. 5523.  [W98%7] Cc?;%}}ﬁjdai\ 9 {D-deyethyNnipropul-63) iiverarsthisnyciy Pe)zv@dm
ng, 0.362 myhmaﬂgoweesmﬁ&o% or89irn awsyRTHR in

1, 2-di met hoxyet hane (4 i) vvaljsbmédded KO Buﬂo%ll 617 |nbl%?—l%d52f°ﬁ%%4's rnL,
1.5 eq)'0 ThHuerrediate 9 hep alsodreay defcsibasia Sapth el LUSé’@OéfpmllsOfﬁdr@W)shh

t hen dil ut ution (10 nL). The
organic phgggt%m%gom%gééégmﬁ%teﬁmm éhglf’]d the aqueous phase was
extracted with EOAc (2 x 10 pl). The conbined orgsic Iayers \wre
dried over NaglS fWltere Nind concent r at ed. e kesjdue wasN”
purified by silfca g;gJ, BOJ, uAR_ chr onat ogr aphy (10

in hexanesH ' ‘

821. 5385, c
A-15 . A si

¢0078] Conpound
used, except
o o)

s,

Cor1- 177N2014_(_LM_-|-_,H] +) 82
J;hod as that for conpound A
repl aced by
2-chl oro- N, N-di et hyl dcetam de. mz: 850.0 ([M+ H|);

849.5673, calcd for CAZL. I®H\2014 aM HI) 849.5682. 20 [ Op79f@drpound
A-17. A modified versi 8rO¥e the nethod for preparing corfp®ed A- 12
was used. To aq I fayi nternmedi ate 9 (256 ng, O 1) in

1, 2-di rnet hoxye?ﬁ%bﬁglgt) was added K& Bu (1.0 XB%EFnMD 06 ralL,
3.0 eq). The resulting nixture was stirred at ro S ur r 10
mm before it was cooled to -78C. Trichloroacetyl iso®y®iatiePr( 60696
naL, 2.4 eq) was added. The reaction mxture was slowy warned up to
RT 25 in 3 The 4&i -1 0P 0

sane aqueoE?g66 rk-‘s'SF IR0 kil '%@ﬁ‘ﬁwﬁéﬁf‘g"@i ‘ggg%lirlrog Vhd
A-17. m z: dig@bved if Piirapakbl-othdzSl: 1 TVOV, MB mhk aBddodidilid,0 W3 lsediufidworohydride
C40H75N0201&+180

455me01) was added in two aliquots. The mixture was then warmed fo room
temperature (“RT”) and stirred at RT for 3 h. The excess borohydride was destroyed by
addition of pH 6.0 phosphate buffer; then triethanolamine (80 mL) was added. After 2 h
stirring the mixture was exiracted with EtOAc (300ml x 4), dried over MgSQy. The crude
was purified by silica gel chromatography using 2: 1 hexane-acetone with 1% triethylamine,
20 pure product 7 (17.2 g, 86% yield) was obtained.
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[ 0080] Compound A-18. A simlar nethod as that for conmpound A-12 was
used, but wi t h di net hyl car banoyl chl oride repl acing

br onbacet amigdResirs2 836.0 ([M+ HE); PSI 30 TOP M5 i nkcB8$20603 3672
cal cd for C42H79N2014 aM + HI') 835.5526. 807.5213. 32- V\D

that Tor clitna Ao e o EBIRRRS Atyed & | Db IRl S

i nst ead of bbﬁmﬁb;sletcgnpptd withre/ rmech8i2al GHifphd adndlﬂht):ma&ﬁéaﬁlf@aﬁ\lﬁ fob was

871.5218, cal cd. f 1H 1. 5196 8

RETRNRE: T %Pﬁ?fﬁ%%%ﬁ’lﬂ’i‘iz A(%g‘?gﬁ"goﬁr'g&ugg
br ono- N- metely! ’E\ﬁmisasﬁb;fibﬁsmﬂﬁaeadﬂeﬂﬁ\{[m m&ﬂ)&mﬁé%cluﬁ'bﬁwaﬁﬁﬁreﬁ[iﬁﬂlﬁ‘oecame
HP), 678; Eggg‘q% ug 835 5498, calcd for CAZHIBN2014 ([M + Hi

835. 5528 F g@@} gsofstipnavas coeled with gy igg baguto gn ijgmsl temperature of 2
g g EZ g"CZ;onEdN}iﬁl—%»(S(Yég?Slﬁﬁn@lg 13%qgwa§%1e9 ad O ]ﬁonégerﬁon 6§h@pesu1ung

5.5 22. 1 suspension was siirred pit @ °C Sar, 100, dpngwhih time tllezsczlunomelaamgdlclsar After

12.9, 11.24 h9at9 1é%a£htqg§%$5k‘f‘edf %Egﬁ%ﬂ%@% taﬁ% foFark &Ft%‘ig“% "

be used: In ive-Titer ree neck ro s equippe
mechani cal sttred foernaihet 3 Int Bremixturd graduadiyptame @rages. dfhereacion s eomplete

sol ut|o of int

br om)ac t afff Ge %Igggygi%@g‘%ﬁ%?ﬁ “gcﬁlzgg’)gﬁ?% %?%n%%?%ﬁge?tﬁiwt%as
Cogl ed w t hmfvoniaoe nbﬁﬁ’ihze‘&ﬁj hbldity mlﬂhd‘tlgjihcalge!)d Exbe‘sb aaBHl, “fggg’(ﬁmm@.é%ﬁ}ecareﬂﬂ
under nitro s er t.- but oxi de ronp

oo 15 s S5 Hony S ace ofEimie R eesorey el a3piogb Gamizin
Conpl eti on uﬁém&lh@mfu@ﬁﬁl&é @ﬂlemnrmm) Qﬁ&@:&éﬁaﬂ-&ff& (R \FX 81081 ACALN "Ehe
silica gel 60 F, ammoni a pre-treated) he reaction m xture was

quenched byeagten Wepedde acleertplnionwithzons whiteprecipiiats. niriethanplamige(#Q} wl)
was pargi twgsﬁheﬁ% g%&*dﬁ)p&@m@%ﬂ% ahkﬂok&fbo&ﬁﬂé%d%a soémﬁm'%&ag%ed

(1,500 nL). The agueols was ‘extracted wth'ethyl acetate (2

1508 m) . dftrrel Is oivfierreddingGaturages N ﬁ-IqlaymhﬁwnéwOQimlédh@m@fwmm&acted
Cr
westhon porii QA% Rlodtn e PRt Brerdinl itk Gl Sl ey B0 Bl

20- 40% acstithrbeine (2, 08Xmil.esac) Y adi cabinsolid MNapk0),. tﬁteglrmm(abnfmdmdt Arextude

(135 g, 79% eId renmove traces. ,of v S tri

the pr oduc PRl sk s Jreie R B o 56k 1R Sttt el PLEG e
a rotany 9\1&1198519(9] %ﬁh%é‘s'sﬁﬁe)bi@aﬂbﬂuw ih @k et @eﬂﬂﬁhﬂﬂmﬂp&rﬁ&aﬁ&.h
50 C) to give the final product (np 106-108 C). [0084] Optionally, the

known r eacF1 caed) N\ mmwzerb&zma&wer@waumfaor @mmﬁe 85 (SRt ueryh

10 liter three neck round bottomflask _equi pped mechani cal

stirrer andremydn el (es?ddonmeb and sstim aepiate b‘%%‘b& l\ha@reﬂzﬂvg@erhw% h

THY (3, 200
1.5 (eq) N s: 155}’40%}?11%%&%5%0&9{564(9%& (e 208 lﬂlﬂé‘?}n) h%gg&eﬂ%dedm

m., 922 mmb¥q aliquotsen 39 mm&emalsﬁm ‘din ma%orcﬂdi N@@W&m&) WaSyaddG@m small
25  portions. Complete reaction was determined by thin-layer chromatographic analysis. After

removal of the majority of solvent the mixture was extracted three times with EtOAc and
dried over Na;SQ4. Crude product 8 (15.6 g) was obtained as a yellow solid, which was

used for next step without further purification,

[0069] The following alternative procedure can be used: A six-liter three-neck round
30  bottom flask equipped with a mechanical stirrer and internal thermocouple probe was

charged with MeOH (2,000 mL), compound 7 from the previous example (150 g,
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acetone bath to an internal tenperature -70 C. 2-Bronoacetyl brom de
(79.8 L, 922 WD 20061127252PCT1US2006/ 017672 mml, 1.0 eq) was

added dr opwiosses/aatrish stirring. After the addition the dpyrusRdaatdr:
was renoved. The m xture was warmed up to roomtenperature. The

510 SR 060 SIS TR 41

or gani cs waighugastsevhrwied to §a7C indered temperatinenduing ovhicteall e OOE:rRlsrdissolved.

and brine - 00 [ 4. After congentration under
vacuum t hei‘%tg?f @8%?33%#% 88r|§§"?)13%1§€8§( 42 "é‘)ﬁ t%?vﬁﬁq eo“ithxg @F’W%&Z
(5 éoo/o mﬁ) I argctiastend riiking dgHin@rpbtnpéragind aoae GQPGDQh@mixt?i_Fugis@gnﬁu %tgos/ oC:
o et cet.at actj.ons gontai ni.ng proguct Cwit 0
et hyl aBet g?rg}heﬁ;(ﬁg@}&m}nz 2@\[}’15 ) ipﬁ]?éﬁ ﬁ/&ﬁ‘é‘q@é%‘?‘ﬁ’iﬁld&t‘f@d
concent r at egnpiBie oftBE tHABR N O rdaktibPmadting fds BABIE] férre&m&mg&atarel Qfurated
melting poing solid (77.5 g, 55%yield). [0085] Cor_rioound_A- 2. A
simlar mefMym Sdosiiste wasusediogissirry any ercsinipdis agtl thaiodigeaelavatiny |

b grmace! aUymsptheral L B isAR8Bled R aubl i o eoR g

[ 0086] Conperiatp upt pEnovE tae much pf et Hoscausespiecipiotipoofitie grofiaciween agedys

ot 38 AR RO O 5 A ]

C44. 1179N2&xt88ti¢sMThe kondeslrat8 was B2@7d with 6@EpGONEEU06 (105 1. Fhnd drértcted

t hod f =12 t wth 3- .
(bt oummat nyfth CEBER Qo 4ol 85 bmed S anloidlerS wers yaried qpps itk agtcs
([M +ESI TQB005GnD) ef&BArddd dver CBKIDS OMhe CAMERHEINL2BLA 16 ?;Mngs 118123 %) was
859. 5526. , ZO,L 088] Oorr‘}) upd A-28. Siml|ar nethod as for _conpoun .
A-12 was uglﬁ?flfg eTFR ot YRYSHEREATRRS B3 YaFrH oxen (19dh AP KG) athinppaterial
agent . il 2iyuBafieble ChiMst Bk {(RelMy e non bk withak Akl @ pu A BKIEIN2013
([1\V11+ EIf) 855.5577. [0089] Conpound A-29. Simlar nmethoéd as for

conpound WaS rueShdi i s | '
al Imgyl ati ﬁmiiggent %L&*Tm“i‘:l'é?%%zwoﬁﬂuge oF e i%mg%ae%}&eﬂﬁg (%Zgz?j %gg%lr&g% 1

. M : ,
cal cd for @ESMPPYRGYIEDENg (M mLy aunir@E%-itMMPar{ec{m@mariﬁ@gnﬂ) in GH.CN
e 5 : . :
sl miar ”Eﬁgﬁﬁg%as ]ﬂgttgd gﬂs){z ?ﬁ Z@gﬁi o6k Al #8284 ted%ag-gl_(gg yere added, tflr M

br ono- N- et acetam cylating agent 1 nste
+ H). [ o08ljtComssenttactedBreeAingswithaitOres dvimd cover Mig80,.f e cowlepoedud: was

o ety | Bfihen sl siga sffob oy BogRPrbie, 1 & PR © R AIARI A L
905. 5957, 153 gidld for 2 CEESAHNE P65.0(MH-FLIT). +) 905. 5946.

[0071] The following alternative procedure for the preparation of intermediate 9 can be
used: In a one-liter three neck round bottom flask a solution of product 8 (30 g, 41.5 mmol,
1.0 eq) in MeOH (150 m1) and acetone (30 mL) was stirred with a magnetic stirrer. Acetic
25  acid (3.5 mL, 62.2 mmol, 1.5 eq), followed by NACNBH; (5.25 g, 83.3 mmol, 2 eq) were
added. The solution was heated with an oil bath and stirred at 50 °C bath temperature for 4 h.
A complete reaction was observed as monitored by TLC (1:1 hexane-acetone), Afier the
mixture was cooled to room temperature, phosphate buffer (5%, pH 6.0, 60 mL) was added
carefully (rapid H; evolution) to quench the excess borohydride, Triethanolamine (100 mL)
30  was then added. The mixture was stirred at RT for 1 hour. The solution was poured into
saturated NaHCOQ; solution (500 mL) and the resulting mixture was extracted with EtOAc (2
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WD 2006/ 127252PCT/ US2006/ 017672 [ 0092] Conpound A-34. A simlar nethod
as that for conpound A-12 was used, with 2-

br ono- N- [ 2wigt wod/r2basey| di met hyl si |l yl oxy) et hyl ] acet am de pSt/i$Mo06/017672
al kyl ati ng agent. The 9- allcyl ated product (0 101 g, 0.104 nmol) was

di ssol ved
di ssol ve (grsgggﬁ)( %@cdﬁﬂm&fmﬁ&g%&vgﬁl\%ﬁg@g 53(6 FHP dldﬂgﬂ oyer

stirred at 1‘@65@@%1@36 apd mm@f@dﬁmdg pialaB1 ﬁﬁmwbtaiﬁhé a@w@ﬁnoﬁd after

prese 155 SHAGALy \IoRRORF 167, Demalllon SERRIDS e LERIGE: Moblhes,

pressure. Quotification pnmntatsubﬂeqmdmyus(esirdsio@ avas b&t%eadsdt dfpﬂf&xﬁcﬁmwash%eded the

6o ([ By Bl RS Ny ki Ml R b S

lin 865. 5632d1t1&100{\9£i9r3(]1@@ﬂﬂ96f@m€se451th eoxﬁmﬁbd ﬁdanﬂgtxﬂaﬂdaﬁdy MR cfcatly
conmpound A-12 was used, but with 2-Db ycl obq%ﬁl acet am de as the

al kyl at i ngTE¥8rfwas Ewe‘éthCOPEmBi-T ﬁ‘]‘”??f1 aﬁﬂl‘@c‘l‘@sﬁn Gipy 1@y 6833,
lcd f e e m
calcd for ?ﬁ?d&%%ﬂ%ﬁt%ﬂném& 3?299'3@%9,9 Qg%ggaa@%ﬂlm RS A Mahar

nmet hod as for conpound A-12"was use
2- br ono- N- éJTpFORslaadstesnide as the allcylating agent. mz: 862 ([M
+ H4), 703; 15 ESI TOF M5 nfz 861. 5695 cal Cd for C441-1811\12014
([1\ 4 +40 HnEgamplkrio- Syuthesty effog elite® net hod as t hat
for conpound A-12 was used, vvlth 2-

br omo- N- ( 2[0§##1ph ol Gonmpunduitla Sodimm bedrids (§0% disperyion in mipesa ot 12.5 meywas
934.6 M %]]gmgﬁ

COfT'pOUI(’IEZI A- fggd)m]/gg [ use W t H%HCAVI%)P @?é%ﬁﬁ%ﬁ%ﬁeﬁ%&pﬁ%&%mme
al | cyl at i n€ mgprito. thlsrsﬁwenﬁcma @olmmofmt]:m)edla@ (200mgy8. 262 @) in

810. 5374, 1 8 0

oo Ay Bt e ?8%%“5%]%”]“%1%’%385’55 g‘ly S fin o
br onphex anbawyi wethglsethdae). adihﬂl)aidm@ttﬁgmlﬁane (hind) w8 Zdded( Thé miblre WaPstived
e L TR
br omo- N- (t Ettfdcté@R8E BMBaGEh TM,CAE, ARl drikg oRrMESD. Tde aﬁlﬁabmdﬁét&was Qﬂﬁﬁ\/'
+ H), ESI TOP M5 miz 903. 5385, calcd for CA H77N2014F3 ([M+11

903. 5400. PiDesilics sploeiamn(4sEhexanasiageiony, Lelristiylaming)fa give gemp Ad

A-12 was u lyc g
ooty ST MO T STy S
C441182N20@4bHaM®1i3 M6 53400 2006/ 127252PCT/ US2006/ 017672

[ 0100] Compound A-55. A simlar nethod as that for conmpound A-12 was
used, wi t h[ogz3] Compound A-3. A mixture of intermediate 9 (80 mg, 0.105 mmol) and KOiBu

(17.6 mg, 1.5 eq) in tetrahydrofuran (“THF,” 4 mL) was stirred at RT for 30 min. A
saturated solution of ethylene oxide in THF (1 mL) was added, and the reaction mixture was
stirred for 2 h. LC-MS showed a mixture of starting material and product. Pure compound

25  A-3(17.5 mg) was obtained after a similar work-up and purification as described above.
m/z: 808.6 ((M +H]").

[0074] Compound 4-5. Compound A-5 was prepared by a method similar to compound
A-3, but with 2-bromoethyl methyl ether as the alkylating agent. m/z: 823.0 ([M + H]™); BSI
TOF MS m/z 822.5533, caled for C4aHgoNO14 ([M + HJ) 822.5573.
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chloronethyl-2-trityl-1,2,4-triazole as the al kylating agent. A
met hanol (6 nL) solution containing the initial alkylated product

(170 ng), wpordoch/nezspydrochloride (7 ng), and PCT/US2006/017672
pyridi ni unpara-tol uenesul fonate (10 ng) was kept at 50C overni ght

th st Th .
NBHOCS: sol gl T BRe A ARSI AR Bl b SRS vATHER Bt it
(5/1) (20 aﬂ:hloma)cetoiﬁwele@@ﬁmaﬂ@&atmggngmxmmﬁM Bl Eﬁﬁmm&m

‘5‘3‘32:&?2%%@? Rt s PR ARy HY S05sEE 9L 1o%iari a (35 ).
e That t ool okloplyg Ak LR ER e o3BT Sobbctiy LSl usd bty

aISkyI 8’[3 5 %bmgmatetataa&: ﬂadﬂ@ftanhgagmmasl_%2 o [Mr-AHEYY; MZII 'MSQ rhil‘z)ggg 5490,
ESI T N2014 aM + |in 911.5

[0102] CpanEHi?Fﬁfoﬁ%&(%?l@aﬁﬁi’g{qﬁgas that for conpound A-12 was
220 e AT AR SR 8 e
[0103] COWpBﬂéﬂﬁJa&tﬁﬁldefﬁ(SM@ d. a:rs wRbad & id h@hﬁ&ﬁoﬁemmnﬁy was RS

used, W|th 2- rret hoxy) et %‘ br omoacet'am de as as al kyl ati.ng agent

i nst ead of ¥ L, B o9 The wpultipg gloudyonixiiresisp surrd 4y REJor
A sini har 9!1%@1@Eﬂﬁe& &uﬁ'ﬁ@é& g@}ﬁiﬁé}kfﬁz&{ GOIRRHRA (o 42) VAR RnttShdse

reacti on on a 0.0 scal ronoaceti ¢ acid
2-(trimet hw%was}:r:gl @@ﬂhﬁm@(mymm@enmh@ mhage wieseaxiracted with EtOAc (2 x 10

N, i TRy 6P B Rty aleR ik dep ol NG SR B B PR, YR

tetrabutyl Emtin@wampuriﬂaddm sdiea gl c@:hﬁmgc;hrﬁlnﬁlﬁ@:aphﬂpd 10%lto D580 f acdthee in

sol ution sstlr for sbefo

et hyl - (3- ‘?‘r‘é'{‘??yi”ﬁﬁmq % %“68’8’%&91”&%?% Pmpeuy t@i%‘mé Br%) B2 hitssolid.
1.5 eq)s hiyr @Xy.DEM otHJ R ESI POFMS 4% 1. Qs@&ﬁloaml 041277@a2@g,)([rmnct{]*)

met hoxyl aug?ge%aggdr ochloride (0.008 g, O. 098 mol , 2.

sol ution rred at roomtenperature for 18 hour s before diluting
w th EtO0Ac 815 m.)  and washing with NaHCO3 (15 nL) and_ brine (15 nlL)
The or gani@0%hase&ou@eundyllg %( s@tamgthodns el ferempathAtidgias vseh geeat

pressure. :
triethyl aﬁ%;if??%%gg%? RO B%Q-%glow%ixﬁ&ﬁ%gd(}m&é%% 8sh (M

solid. rn/%H] MS—WF)349ﬁ§23, cgisfl for G HENP 1z ([Ma'ifﬂ 9, iﬁéﬂcd for
C4211781\ 12015 GM It) 851.5475. WO 2006/ 127252PCT/ USZOOG/ 017672
[ 0105] ®o rm[@&!m A- Compeund Adl 7 a A medifiedivession dpffhe method cfmmcpwng\cqmpm A-

br orbacet it H B Lo PLFERREAT RS O RB R T A3 e mane

cal c:j for (@4@7)7\8&\3?4@?1(}9@11(1@0Mihl’ﬂ§-ﬁ’ 8% Th5&70 edjﬂm&ﬁ]emlﬁag)mbdurtézvls A
o] C Wwa ne

3 br omopr GUFON AR BEPREA B 11 A bee | Hexeohirest B orbebedhee

rn/z: 864 igodyutigte (0BB,mES.4 dRvdvRddéK TBORabibhdnixhaé %Hs §16%ly warmed up to RT

C441182N2014 (D1 + Hr) 863, 5839, 101071Cor‘g)ound A-74. A simlar

met hod®as B[Rt bam@m?%ﬁ%gmuwamgdra@w ujng fihe same aqueous work-up as
N- net hyl 5- el
br onbacet aﬁﬁﬁgﬁwﬁﬂtﬁﬁﬁﬂggﬁ& gellz{a ﬁﬁ&lﬁ?&?] B 72%9%%}& B@&ﬁpﬁ-{—@? ESTTOF MS
877. 5978, f@/a|88a52b?r,c@4@£or N@z@iﬂﬁ@{mwﬂ%mm;a 877.5995. 10
[0108] Compound A-76. A simlar nethod as that for conpound A-12 was

used, wi t H0080N- me€omborfrdat-gdroh siailasynetlmdde tizs foarlckypatidwr 12 gexstused, but

o3 820, APASRAARLIGH AE rldnd etbhl, o toERA

sim | & MECHMSxs/2t8B4A15583) calod frdlysil N2 ((Ms HISRES.59626.0
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N pyr at ni di nyl bronoacetam de as al kyl ati ng agent instead of
bronpacetamtle. mz: 922 15 (D4 + Nati 900 aM + Hr), 742; ESI TOP M5
i nk 899. 55%M 200al2¢zh2f or C5R73N4014+ Hr) 899.5587. [ 0110pEnoymosynd 7672
A—79 Potassiumtert-butoxide (0 17 nL of a 1M solution in TBF, 0.167

CTL oy SObriOS Coltllrcy o SR il Phhobq bR AF Sk AN S (Al P RRs Pheg, but

Stl rred at vifh dimethyBulfamoyl bhbrideinsidat m@r&ﬁommbmhdz 972 da@d+eH]' ) H32 2
g, 0.134 e tenperature
for 1 hou%&%&’é”%ggi ﬁ%lér?ré‘?l koz;#f“foﬁ&% Mﬁb%@ §§§5§:ﬂsol ution in
Et OH, 0.13 nol,.1.2 e Th | ution tirred at F
For .5 rolsB St sanoud ot 8 iR et a8 B Hom S I 03 et Ll Biofiy 2
Et OAc (4 X bRfndN)methiRcaanide iatkad bIBBiHGEceREie. di/ize8B6((¥X cﬂadESI TOF
concentrated under reduced pressure. Columm chromato]géa ,ﬁﬁDﬂ.l7§1773
3

(silica, 3088 aER3smdohorisador CoBmERaIM iRl Ras- 5546

(7050, %5 3308, SR S0t S50 Yy D, TN B, i8R0 £ 6518

Corpound A628, qmmzoém@mma 38.12 34.9 2LV, BY.O; 3B2,\BOM, BHYC2h1,A20, A4S, 21.1,

usi ng 2.1 0B Aehao s Fid fibodehind Hobatrmt vo | o

st Ho1 afB8ang LA ORATE g v%i?o%%%sawibwse%‘in%ﬁs?ﬁsfé%egae%raam
ESI TOP MSbaiidnz fiZ&O:qakipéd withlnedhiisal ﬁﬁ&ﬂﬁ&fﬂ@&ﬁm(ﬂﬂe&m&wpw tpmp&Rubelikdbe

Example 4 -Int t 2]1 t
(N Gosiret 1 POREGR B BBRSete 84) 567 Ea7paraRT sty LPRmepealiiide et 5746
the synt he&k@ol,of 2 6QTRAWUEF G 300NHIS) WARBblel Qth an ice bath. With stirring at 0 °C

internal temperature under nitrogen, solid potassium tert-butoxide (25.3 g, 226 mmol, 1.1 eq)

15 was added as one batch. The mixture was stirred at 0 °C for 1h. Completion of the reaction
was monitored by TLC (1:2 hexane-acetone, silica gel 60 F, ammonia pre-treated). The
reaction mixfure was quenched by adding saturated NaHCO; solutic;n (300 mL). The
mixture was partitioned between dilute NaHCO; solution (2,500 mL) and EtOAc (1,500
mL). The aqueous layer was extracted with ethyl acetate (2 x 1500 mL). The combined

20  organic layers were dried over Na;SO4. Crude product (178.1 g) was obtained as slightly
yellow solid, which was then purified with silica gel column (2,800 g Silica Gel 60 F, 20-
40% acetone in hexane, 1% triethylamine) o give compound A-21 (135 g, 79% yield). To
remove traces of solvents and triethylamine, the product was repeatedly dissolved in
dichloromethane and dried in a rotary evaporator (4 cycles) and dried in a vacuum oven (16

25 1, 50 °C) to give the final product (mp 106-108 °C).

[0084] Optionally, the known reactant N-methyl bromoacetamide can be prepared as
follows: A 10 liter three neck round bottom flask equipped with mechanical stirrer and
internal thermocouple temperature probe was charged with THF (3,200 mL), methylamine
(2 M solution in THF, 692 mL, 1.38 mol, 1.5 eq), NaHCO; (155 g, 1.845 mol, 2 eq) and
30 triethylamine (128.2 mL, 922 mmol, 1.0 eq ). The suspension was cooled with a dry ice-
acetone bath to an internal temperature -70 °C. 2-Bromoacetyl bromide (79.8 mL, 922
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[0113] A m xture of N-desnethyl-(9S)-di hydroerythrornycin A 8 (4.96 g,
6.87 mmol ), cycl obutanone (1.03 nL, 2 eq), sodium cyanoborohydride

(863 ng, 2wepnecnatkskiOAC (1.57 1o nmL, 4 eq) in nethanol gd@ustbie/otmsz
stirred at 50 C for 4 h. Water was added, followed by

trlethanolarnlne 0 nm_ er.2 h. of stirring the .m xture, was
extracted tHRel: (M?#A%PB%@: iith Wéﬂef\g‘gé‘%n%@ H’\é\%ﬁﬁhﬂ‘ﬁ’ﬁct
was purifi %indﬁ&nﬁleanﬁhﬂawa@wmd(uﬁ td rdoth %uéeﬂaa%@%e@@s@hmggﬁu&%&géﬁmon
to give pure internmedi ate 10 70 g% rn/z 7770&

Synt hesi s Wswiﬂﬁ]é%ﬂrméhﬁﬂgﬁﬁeﬁm U0anlpp ansexiiggte r@é&ﬁ%w@&@m
sim | ar Tﬁ@émﬁb%dto@ s SR FhenOlwith sﬁﬁfﬁ&%ﬂn&lﬁ)&n‘ﬁ’ﬁﬁnﬁé@%oo

vmthlnterrm|at 10 as starting material. mz: 820.6 ([M+ Hr).
[ 0115] Conpodndendbtide (A060 mi ), alriedrovdr dtnS(s:. AlfiaT cangentysbing ouded vacugmthered

by onacet oeuBteR ol Ridior @238 wal Bl BRGEL T e Sl Wised trapeh g pad of

MS nt/z 86265003 atatifeowittCA0 m@mﬁﬂemmssmmeoﬁmmng product (TLC

[0116] Conpo at. for co nd, et-1
sed. i ¢ h 0%k R speaxle, LR PR bARE) ufe sPOTRRY Ay Scg
H E), ESI T&erMeuinz@5R- 15%&0@2@@31’6@&1‘ 454 6% 2K SBM solidH(D7.5 g, 55%
833.5369. WD 2006/ 127252PCT/ US2006/ 017672 [0117] Conpound A-23. A
si m | af® medi88: as that for conmpound A-22 was used with internedi ate
10 as startin% material. nth: 849.0 ([M + ESI TOF MS ink

d

848. 5366, AB¥d f Sompeundd-Noy/ssimfjprmetpgd g ti%ﬂfﬂﬂm Ar Covoted but
A-24. To ays@ Ixﬁaﬁﬁﬁrdﬁ&oaw&efam'aﬁ%ﬂag aééz@%&ggb’é)s &&p g;]gl kSi TORMY /2

5 acetate (10 nlL)’, was added aceti'c anh drlde 5 rnnol ,

5eq) and K38E8343Terdcddox ContoNiRes([Mt+ Fi @\5.3@5T over n| ght. The reaction
was diluted wth Et0Ac (100 nL), was then washed with saturated aq
NaHCOB (3 100861 mi)Conpouredidaife A memethqsd s for ecanpcalndAe%w@swédmtmth4~

drynes ﬁga?z S

chr orratslogrggﬁy %@ﬂf% ng%@@o ace ne |n Jeff;ng gtt,rftqﬁ/% ?J{%wh&f’% ”1
product wasi $%5t53i10, cdlcs ol @aH,PRONBYMAHA] &F5f2p7and heated at 50C
overni ght. The sol vent was renoved and conpound A-24 (80 ng) was

obt ai ned afooen si |Goamoned 4351 Gmlarhn@]nmltasg’mamhmo(lﬁvmn B&Msat; dhiomich 3-n

hexane 1% triet 9. M +

A 3o R si (bR SR Yokl s ibnatthasett: seld RSP LEREpor
t hat the am;n,rzagglgygix,lcdledm@m%@?byH]f)gspglsiz@_‘anhydri de. m z:
833.0 ([M+ Hr). 15 [0120] Conpound A-47. A simlar method as that for

conmpouggl A:oba%/as l@ﬁﬂouﬁwﬂ-w Eﬂnilﬁ&@imfﬁs%ﬁoﬂrﬁboﬁﬁhﬂ&d}v&fused, but with 4-
i ntermedi at e 791.0 ([M+ Hf);

nk: 5311 | cd
for a1 RotruB BahReSHIE FORArCHEIaRR TS50 BB B ToEIR e
that for cempeindeArdldr WasrHeed, (M £ A1 855.5577.

[0088] Compound A-29. Similar method as for compound A-12 was used, but with 2-
(iodomethylthiazole as the allylating agent. m/z: 862.0 ([M + HJ"), BESI TOF MS m/z
25 861.51 81, caled for C43H77N2013S ({M + H]+) 361.5141.

[0080] Compound A-31. A similar method as that for compound A-12 was used, with 2-
bromo-N-ethylacetamide as the alkylating agent instead. m/z; 850 ([M + =Y.

[0091] Compound A-33. A similar method as that for compound A-12 was used, but
with 2-bromo-N-(4-tetrahydropyranyl)acetamide as the alkylating agent. m/z: 906 ([M +
30 HJ"); ESI TOF MS m/z 905.5957, calcd for CagHgaN2015 (M + HI") 905.5946.
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intermediate 10 the as starting material and
2- brono- N- et hyl acet am de as the al kylating 20 agent. rah: 848.0 GM +

HP) . ESI T&lo AR/, 847. 5529, calcd. for CA3H29N2014+ HdpruSider ads
Exanple 6 -1 nternedl ate 11 [0122]Internediate 11

[ the synt88l o SOHBLBREL S Pty beltod SnlieChnt o %ﬁl@%’?&gﬁé&z—

N- desnet hy brdn&ﬁ)%[m@fdm&ﬁﬁﬁi&hﬁﬁm%ﬁ)e%ﬁ%aé&%dgﬁgfﬂga&ﬁatm%@

i) was. ot PHS Bipamoalpt {51012 5114 el wis MO o,
det er m ned TR¥abl:GamAbh@f AYRPRQ (@bi@? oof 14%}&%0151 3%)’%9& Ogd%& Endtild gaunon

product was purlfled wth silica ge |'um (5% to 45% acet one

hexane, 5 195E1¢deat Q€ 391 2Tk beﬁregadd@gﬁiﬂ&c@r(ﬂé rad 'Iae ergam(phasb wag, e‘xﬁ‘&%d

o1 1rano1 it hnabld Dis i) ecbind@olllilcn Rl cHREdVas £8). Sich Wipos0n ang

fromlnter mmzlemitzeeﬂﬂndef ﬁﬂﬁ@}i@m«mpmﬁn Golunth chforsitogrbmtty (silich) 68 Yesefoas-hexane,

mater i al abd Soav G Al Aab o Ml haE b m e Ryl i AR 2
839.0 ([ M ESHIEFMES: J635455, dﬁcﬁﬁﬁ&ﬁé@@&ﬁﬁ%ﬁdﬂfpwmomw (DA +
Hr) 838.5522. [0125] Conpound A-9. A simlar nmethod as that for

conpound Afoﬁssa/as Ce@bound M5, A simiaeihsihod ad maﬁoﬁ@oma !A[-lm Wad wkd, EUut

and et hyl br acetate as e alkylatin ent n12
Esl T fﬂwﬁrs&ﬁ@a@ﬁ%%ﬁaaﬁfb? %&%PP% b g/ @\7@ Wﬁﬁﬁ 718; St
866 S472. ﬁ@?&@k@mﬁﬁ:ﬂéh&ﬁc& th%({lﬁ'i gp4 58t for conpound

A-12 was used, with internediate e as st ing material. rn/z:

838.0 ([ M [bodds] 1) Cﬁbuﬂ;@ Jﬁm&ﬂyéeiﬂgd?és m%ﬁf&ﬂﬁhﬂﬁlﬂﬂ&mgé%t

(D4 + Kr) 875.487 npound A- 16. simlar nmeth
conpound 4w1h 2gfgemg ayclwrﬂwlmtwmé@a&fb@ﬂ&ﬂetmamt m@r&ﬁz nﬁ@d rth] 7@3,

S e e U
(U2 3 9 o> “hepal 0N ASfESEBI g A Sl v

i nt er nedi abenbiIN42-rsirphdlinnppthyidcetindde zmm]mb akytetirgdgent! fzmo94.6 (DA oH]Ne
i nstead of bronpacetamide. ni/z: 888.0 ([M+ H1); ESI TCE M5 m z

887.5151, padard f Clonadidl IR0 A GHilahsthedd 3s tBE Forcbhipound A-12 was used, with 1-
iodo-2-flucroethane as the alkylating agent. m/z: 811.0 ((M + H]"); ESI TOF MS m/z
20  810.5374, caled for CyoH7NOy4 ([M + H]") 810.5385.

[0097] Compound A-50. A similar method as that for compound A-12 was used, with 6-
bromohexaneamide as the alkylating agent, m/z: 877.6 ((M + H["); ESI TOF MS m/z
877.5995, caled for C44HgeNO;5 (M + H]") 877.5999,

[0098] Compound A-52. A similar method as that for compound A-12 was used, with 2-
25  bromo-N-(irifluoroethyl)acetamide as the alkylating agent. m/z: 904 ([M + H]"), ESI TOF
MS m/z 903.5385, calcd for CyaHnN2OF3 (M + HJY) 903.5400.

[0099] Compound A-53. A similar method as that for compound A-12 was used, with 2-
bromo-N-isopropylacetamide as the alkylating agent. m/z: 864 ([M + H]"), ESI TOF MS
m/z 863.5818, calced for CoaHgN,014 ((M + H]') 863.5839,
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5 Exanpl e 8- Conpound A-11 [0129] Conpound A-11. To a solution of
conmpound A-9 (80 ng, 0.0923 mml) in MeOH (3.0 nL) was added NaCH

(1.0 Min Wéboodhatsal). The reaction m xture was stirregcatisilso17672
overnight, and then at 50C for 4 h. LG M indicated that the starting

ot cct abl o UPBLcCCOMRA et ST 6P AL DR L o pl AT e e pst i

and the resmbtdnf@hﬁm-mylvmunymmahltlie&ﬂqtlamglagbzﬁ Amﬁaﬁmunﬁ(GAnﬂ)Jsolu'ﬁﬁn

VB i 7 538 SabbinedEt GG SIS BIELATALAE) TR PYIRpA PSS It o o

- I 'ntermedi, gﬁ@ini'u%n b&E30Tk s SISRE (20 ehg ?%as kept at 50°C overmght with stirring. The
(9-di hydro-9-0-(2-"am noet hyl ) - N-desnet hyl - N- | sopropyl

er yt hr offy cFeReIYL Wasqugaelerd viltl slrateh %%’é@‘issNﬁC@%ﬁPé’% 1o @Q)ﬁ‘&(hﬁ’i‘é? ag pxiracted
this inve n%ﬁﬁrhhlloroﬁo &91 ?/ ) %G%Loﬁ(goﬁhb %ﬁﬁﬁ@@br@ﬁﬁc xR Wlte dried

0.072 mmol ) d "br onoet hyl am ne hydr obr om de
(43 my, 0. 206 soviuty sfa. é“'dﬁ)shfcbﬂomanBPbyOp)@ﬂJa%gfﬂlﬁ 19.6xi de (38 nm,

2020 hour SHHCCHHCQRRE AR ot A1 Lanf RO RRAET s 8406

NaHCOB (15 (JMy-HJhe aqueous phase was extracted with EtO0Ac (3 x 15
m.) and the conbi ned organi ¢ phases were dried (My304) before
concentipat ifgag1jundeCommmg eid5Pr L similaemetiol asrthacor ommpmgd@wwamed, with
2006/ 127252PCT/ US2006/ 017672 l.ica, 35% e- hex 1(V .

tri et hyl anmihB§ezy RPmasesiruds ?@gfﬁe?t ?‘?‘?a of 2 9Lt

rok: 808 ([Hyhy+744; ) ESIOHSF MexanDIie.5803, calsa/mrfm&[smmm@mmmlﬁmn
| nt er medi at € 12" "[0132] Conpound A- 30. To a solution of internediate

12 (50 ny, { 09]62 rﬂf@hﬁozﬁzﬂ@f?ﬂﬂ%la‘ﬁ‘le@mﬂhé that foRfompsund dde2l way tided) with 2- -
(0.010 m_, eq) .foll owed acetlc anﬁ%lde

nL, 0.074 whbrom@ﬂméwolqumaﬁ% peepligstsg f?%?acéta%“‘}%oﬂfzs

before @ddl 09.03 CO3 (15 mL). After extraction with CH2Cl12 (3 x
15 the orggnl C hases wer e conbi ned, washed with brine (30 ni),

dri ed ( Nazi&ﬁ y] t4 g4 eq shﬁlﬁ?ﬁmﬂﬁ@d@ﬁﬂt 3 eSBphiRd A0b Wﬁ\uscd with

chr omat ogr b acet one- hexane, 1% 10 tri ethyl arni ne)
yi el ded a M- (Gumﬁélomy)eﬂatybbmmwé@mﬁ# accastajitylating agent kséfiad o€ bpmosacetarnide. m/z:

conmpounds, di ssolved in nethanol (2 m..) and stl rred at
50C for 3 ﬁ%ﬁgm\gﬁi * cooling, the solvent was concentrated to yield

ComPeAn A el O, afyp AR Db SoBAL et Bl b

20 used, reactlon on a 0.085 mmol scale with bromoacetic acid 2-(trimethylsilylethyl ether
yielded the 9-O-acetic acid-2-(trimethylsilyl)ether ester (0.045 g, 57%), which was dissolved
in N,N-dimethylformamide (DMF, 1.0 mL} and cooled to 0°C before adding
tetrabutylammonium fluoride (0.015 g, 0.059 mmol, 1.2 eq). The solution was stirred at 0°C
for 5 howrs before adding ethyl-(3-dimethylamino)propylcarbodiimide (0.014 g, 0.074

25 Tnmol, 1.5 eq), hydroxybenzotriazole (0.013 g, 0.098 mmol, 2.0 eq) and methoxylamine
hydrochloride (0.008 g, 0.098 mmol, 2.0 eq). The solution was stirred at room temperature
for 18 hours before diluting with EtOAc (15 mL) and washing with NaHCOs (15 mL) and
brine (15 mL). The organic phases were dried (Na;SOy) and concentrated under reduced
pressure. Column chromatography (silica, 30—50% acetone—hexane, 1% triethylamine)

30 yielded compound A-69 (0.009 g, 22%) as a white solid. m/z: 852 ([M + H]Y, 754; ESI
TOF MS m/z 851.5490, caled for CarFzeN;O1s ([M +H]") 851.5475.
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[ 0133] Compound 4-32. To a solution of intermediate 12 (75 ng, 0.093
mmol) in 15 CH02 (1 0 nr) at RT was added pyridine (0.015 nL, 0.186

nmol , 2. 0 g@)2émizbawed by net hanesul fonyl chloride (0. O&Srod2006M1%h2
nmmol, 1.2 eq). The solution was stirred at RT for 2 hours before

addi ng aq. NaHCO3 (20 mL After extract th CH2 X 20

t he organi @1¥hase&e ﬁr@%@%%&%"&‘? Cﬁmoﬁéﬁt"?a&ﬂl@%{m th
under red“ﬁjnrd{ra% P&%ﬁ%ﬁcetaﬂﬁhé' S Yl of Biomoddetardld¥o m/z: 900 ([M +
acet one- hex 1% tri et hyl am ne |e ded compound 20 A-32 55%0 045 nyg,

5599 as a TF).t7625 BT TJOFrM g8 dcahd)ﬁ)f GaHNeQys (PP 87,
885. 5321, calcd for C421181N20158+ Hr) 885.5352. [0134] Conpound A-54.
To a sol ut iotes] of Qa@gﬁﬂﬂﬁe&@n@m%@dgaﬂhﬁtéwomvﬂ A-1g viag uped, jyith

CH2C12 %4
0.198 rﬁ{‘rol %1 }3&‘? e sgg& I ons% ?%@%@é&%ﬁ%ﬁ?ﬁd@ﬁ% for
16 hours b@WH]WGmQESImGRMS ek B63.5813, saluicintatie:Na0108! 4HI ) 8635839
m., 0.316 mmol, 3.2 eq) and stirring at RT for 4 hours. The solution

was pour edjoiar o aM@_& gimnjlar m@thcairaseﬂxa:t ferconpaund Ar20HEased, pathy

15 ), ed or as AP
concentratgcfn%énbrf’@ﬁ Wg %ﬁ@la Iﬁm me:lghr orraﬁogg}r agﬂgm(dsr |Z08a78
35 to 50% gNet eIy, Tuex a8l TORMS ke Bty 5eus] cedd foi @tsmamzcxm@mmamsmsws
(0.019 g) as a white solid: mz: 879 ([M+ 11]1); ESI TOP Ms miz 30

878. 5954, g d f%ﬂ@édﬂdﬁ%l\@slﬂﬂaﬂ-ﬂéﬂlﬁ]?ﬁ tba 48 comp@.md A-~12 was used, with
2006/ 12725 CT11J82006/017672 135 ound, A-5 0 a sol

i nt er medi aNem%bY (Qobrgmeherangyl B@Lij% fk agﬁ%a% mFtﬁadd—%&llﬁoa(cf agﬁérlﬁ_%/g 82
added pr Opig[ s 06 vieater K3 44906157, CA& mc46®tsmnlnrm+m*)ageq)sz
and the so utron Was stirred at RT for 18 hr. The sol ution was pour ed

into NaHCO&née}ES Monfind BE7 70 A0aRI G rﬁaﬁ&ﬁ@s NTEr dotipoasd Adl nvdshised, with
CFl 2C12 (3" X € COo d

i ned organic 5 phases,_ were drie )
and concendmtavidinylibromogerienide gs alkylating agent invirrdafp m@%@@@ﬁﬁy% )

(silic 20 bRl dadc caRRRo +
A 57 (85 03%%% Qﬁ@ﬁ? (e)ﬁ%of%%F%}I{é%/909%)5236 %o 75§LH ESI ﬂtq%dz
M5 i nk 908HF9G39. sm cd for C451125N30135 ([1\4 + ||n 908. 5889.

[ 0136] Conmpound A-58. To a sol ution of

et hyl - ( 3- djoTedihy| Xiwmppyhd.ds 190 Potassice t¢robwosde (0.1, mb of 2 1M spiwion in TEF,

d h b | 025 Ny idE
(7 o°eq 2Bt Chmel e Hetd e Rudan or AR 0 BB 59yl fipdiek 1.0 e
0.112 nmol mcﬂzm%th@ﬁ}eﬂ{d%&((ﬁ@&xgl)l qmewan@iwasrmdeam RT{drd0 mdiB, Imfmretaégo t
ddi t di ate £er r a
0c " 1 Pab SorubmDA gl (o DY FRRPL=L S Fe Tt oIS i e DR

m) was ad%&ae?a@&eg&er ﬁ&&%&ké&d{ﬂ@&ﬁéﬁﬁma (@0241&15(13fa83%|'so1ltﬁfon3n BtOH,
After dilutin t OAc

| ut
NaHCCB (2 R 13@nm91 hﬂqurThréeS('lymgrﬁpﬁl}l%éf%rtg”feg‘%ﬁ&&&ﬁé%‘@&%@ﬁd’oﬂnug

concentr at %l@ t @@‘hﬁn Sredn€os ,
70- 90% acet‘%ﬁmg§%ﬁﬁ %t&h&}rgam ne) vyi el}ﬁfe%ﬁgg ﬁgjnd A-egiS %0. 042
g, 48% as mrmaiegNammaiand ¢nhz¢nt19Eﬁ upfigviredured prpssurey £;olyap clomalggraphy

A 6n 8 o S B AT RO AR e %&&%%QQWM%QFQW%
in CH2CL2 (hitd sétld Hmsgzaqmer WY, i6inBSTTOP MBS my/z 8215389, waled Gor (gt

2.0 eq) fOHOWEdﬁegl et hé chl oroformate (0.013 g, 0.011 nmi, 0.119
mol , 1.2 &8F+Hh84ei36Pi on was stirred at RT for 3 hr before adding

further ethyl chloroformate (0.013 g, 0.011 nm_, 0.119 muol, 1.2 eq)
and stirriwﬂﬂﬁﬁ—i&:&tlon was poured i nto NaHCO3 (15 ral)
and the organi ¢ 25 _phases were act wi t.h 2C12 (.3 he
conbi ned og@jéﬁr c frenddes %ﬁﬁéﬂ’ ‘ﬁﬁ’g ByYCIR Y7 IR BEHY, a)&f'dlacsi Cu;n% bed

reduced,,pr g5 coxﬂ%ﬁ%ﬁ‘wﬁﬂEcﬁﬁﬁét@;ﬂ@ﬁphtéufgﬂ-ibﬂ@eﬂaaﬁp%adedomhmomof
1% Et 3 yi e corrpound A-64 (0.030 g, 34% as a white solid; nlz:
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WD 2006/ 127252PCT/ US2006/ 017672 [ 0139] Conpound A-67. A simlar nethod
as that for conpound A-57 was used, with ethyl isothiocyanate

repl aci ng woopyd12t8et hi ocyanate. mlz: 895 GM + Hn; ESI d&ryddosmited?
894. 5724, cakd for C441193N30135 ((NI + Eh 894.5719. [0140] Conpound

o (2 ey RenoRl ARG P Beelon MBI PLITg e cortinind M

(0.079 g, G/ZGBOSEL+H]'E BS) TARMSwarisoshedzeicd fcambiénmlﬂm 49}1]*)
0.372 rrun%‘%séo en) followed by formc acid (0.017 g, 0.0

0. 372 mol The solution was stirred at 0 C for 30 mnutes
and roomtﬂgerﬁtire for 3 hto rs before partitioning between EtOAe
(25 nm), a £1He aqueous phase was extracted with

RN LT L Rt e R e AN

concent r at usg it dkasynihedsieRdnpoesdsWithis @bnisa. chr omat ogr aphy (silica,
40% acet one- hexane, 1%tri et hyI am ne) yielded conpound A-78 (0.072 g,

46% as a white sol'bg.4 mz: 836 ([M+ |lin, 678; ESI M5 nilz
835. 5501, calcd for 211281%9&14 ([MH) 835.5526. 1 anpl e 1\%

I nternedi ate 15 y nt,_%rre late 15 was used | gntn of
several conpoypds Qf S inyenty on. "1'0 "@po 1

(9(S) - eryt hr onyey| aRting)’ a sol ution ofw.] ©OH

9(S)-erytbronygy r'ne- 1 g, 21.5 mml; see~~£.'g. .
al., .1 Med. 1974, 17 (1), 105-107) 7Tn Ciect 0
added 20 dii sopr ety 2o (14.8 m., 85.0 nmo otd,
met ha3aesul foni ¢ anhydri ¢ 6.45 g, 37.0 mml) in CH4C12 ([35

-10C in I h, and stirring was“ganti nued for another 1.5 hou
terrperature The reactionfryd ure was quenched by adding s 'gmat ed
NaHCO3 WD 2006/ 127252PCT/ US2006/ 017672 (100 nlL) and Na2CO3 (10% i n
H20, 20 nL). The resul t8ht nixture was stirred for 10 min(#d RT. The
organi c | ayer was separated and the aqueous | ayer was extracted with

Et OAc x 20roa).  TRemBRme o RtieafBBYl-@s)-agiDeRir6melih 808 QNS g, 6.87 mmol),
MySH4/ K2 F“_?%llltered throou h a tg!@ ad?o ® C£é and@éoncent rné]%lg)

under 1 edug¥iphyiagatld3 mhe vastodiven %@golm@hbﬁné@(&é? e Rphand HOAc (1.57
10 ml, 4 eq) in methanol (40 mL) was stirred at 50 °C for 4 h, Water was added, followed by

triethanolamine (20 mL). After 2 h of stirring the mixture was extracted three times with
EtOAg, dried over MgSO4. The crude product was purified using a SiO; column (3:1 to 2:1
hexane-acetone, 1% TEA) to give pure intermediate 10 (3.70 g). m/z: 777.0 (M + HJ").

Example 5 — Synthesis of Compounds from Intermediate 10

15 [0114] Compound A-4. A similar method as that for the preparation of compound A-3
was used, with intermediate 10 as starting material. m/z: 820.6 ((M + H]").

[0115] Compound A-10. A similar method as that for compound A-3 was used, with
intermediate 10 as starting material and ethyl bromoacetate as the alkylating agent. m/z:
863.0 ([M + H]"); ESITOF MS m/z 862.5523, caled for CaaHgoNO;s ([M +H] 862.5515

20 [0116] Compound A-13. A similar method as that for compound A-12 was used, with
intermediate 10 as the starting material. m/z: 834.0 ((M + HJ"); ESI TOF MS m/2833.5348,
caled for C42H77N2014 ([M + I'I]+) 833.5369,
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5 chromat ography (5% to 70% acetone in hexanes, 1%triethylamne) to
yield 9.9 g (12.2 mmmol, 56% of pure conmpound 14 as a white solid.

ESI TOP NSwitzodikds4770, calcd for C381173N20148 ([ M +|-ﬂé])m§§§;,04-7649
[0143] To a stirred solution of conpound 14 (86.8 ny, O. nmol

vas aoded [iine Rl e mipps Sfod: fafeat Nbow?ééz(welﬁew

Tah0-| ; 1(:)I ut .irﬂﬁxﬂe&la&:ﬁﬂﬁs_st@nﬂghfﬁatﬂﬂw m/zEI.SLﬂQt (ﬁqM +E\§St &!MQ‘@P?\VISM\BN%WQF

) irring s nu e sane tenperature.

(0.1 nm, Océl?@%o\gﬁd&%;&é @%)‘”&bé‘l%éd and the reaction m xture was
stirred for 1 hour, The reacti Xt ur onc at ed about,
5004 and Qg orplaupass A9 Mol ntitaparardd (0t eed 1 HEsD rpby

aqueouss | ayQkatdeD By, wAas h@dtdWbdtls bR (613 oBsHa};moiﬂzeq)Ja‘éd oo, e
organic phaseasg\glere )\t/vashed with diluted Na%ZOB 1120 (5n1_)

and dried BweprengEseiredaRE evwbtnTWa@a@mVéSéi&u@ﬁmw S (Y

renoved ungdgrn r phy
(0% o 5% NED TP G RS ERERENGHOL (3000, M e sk ANRRE0A0D S
as a whi teempbratthd(ta(dryrgﬁs %mam@ia(ﬁ@m) w2s osym@m@@@ﬂmfa geélnepwumnds

fromInter nht}g fo E 52’9 c[ flﬂe%) é)ufﬂlg IIG was then
i nt er medi at'e % 6 44 "R n t(l é’e&

di i sopropy amdwedanmmﬁ(smmdmemz ArsOPC ot@night cWheanHreﬁt—was removed and
d | . 15..0 . T I t 0
under T eduERPRPE AT IBE ROV A0er T S5l P PRE SR ERBP v 1 5%

chr onat ogr aguhe (D bestaBes! 0% twRicyRAEnd).Nme 8ANO LM 19%)ty.i ethyl amine) to
yi el d conpound A-35 (24 ng, 65% . niz: 842.0 ([M+ HP); 25 ESI TOP M5

nfr 841.50f31s Ca' hulpRin LA Mol frbivbol ablthat &4 LoBGkhd A-24 was used, except

[ 0145] Conmpoun A simlar npethod as that f corrpoun
used, but et qhechﬂ&aabr%arasa@l%cﬁé by prepionts aagy: %Eén’fﬂfz ﬁ?% %8 ‘[ M

+ H]4); ESI TOP MS i nk 843. 4894 cal cd for CA0H75N2015S+ Hr
843. 3888. [003%6] Chrammpanil 4477 A siwilar wefhed sfhatder ?W@Pﬁ%ér]a‘ﬂés yagd,bpp prith

my, 0.15 ”}%Rég)ne ig.teBJ.QD Mf@ﬁe&eﬂ}a}e 95724 QA [ e MBS TTYOP WIS ’ci%e

(133 'L, . The reaction mxture wasS stirred at

for overni @?ﬁ$3ldn@b1¢dnf’encméhd%®n3I(Bﬂé‘dﬁﬁ)rﬂ?@rﬁﬂéduced pressure. The V\D
2006/ 127252PCTM52006/ 017672 resi due vvaswgurl fied with colum )
chr omat ogr Fped (S%M_Emﬂﬂiietﬁoﬂmﬂmrmﬁb arctbat fogompiosndlBnwaseysed, gvith

Y Bt Tom Mg e s Margt dhefty AL DS pile gt g eruniclf
871.5196. bt H/EBASALIIN AHFY, ESS TORMSan/z 881.5529, ealod. Hart C4BisNeOnyiBdrd

A- 35 was uf—[?'g l})gg % wi th 1-iodo-2-nethyl propane as the al kyl ating
agent. §6 % M +11r) ESI TG: M5 nfz 855.5186, calcd for

C411- 179N2 14S U 855 ? [ 0148] Conmpound A-39. To a solution
of interme le 0 nmol | ), NaCNBH3 (43.4 ng, 0.69 mol,

2.3 eq) an%_lgz(iet | intglgnlle a(tg ?1 t‘ﬂl‘-desme%hymkZ—h}ﬂdrgxy%%prbp(Q%t%ﬁ'ydroerythromycin

A) was used in the synthesis of compounds of this invention.

D
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(2.0 nL) was added cycl obutanone (45 nL, 0.6 mml, 2.0 eq). The
reaction mxture was 10 stirred at RT overnight and diluted with

Et OAc (30 W) node7&e8 (10% 5 nlL) and saturated NaFl COBpdafs2bslo17672
brine (10 nmL). The aqueous | ayer was extracted with Et0Ac (2 x10 mi).

The conbined orgami c phases were dried over NaZSOAQHfl |tered and

853. 5090, caf'kd P(%*r
Synt hesi s ofl 1
count er part l

intermedi ate 9, was synthesi zed

4" - deoxyeryth‘?o Ci , using procedures &nal go@s ose used
for the preparation off internmediate 9: mz: 779 ([M + 621; ESI
TOP M5 mh 778. 5345, d " for C401176N013 aM Hr) 778 33110H WD

20061127252PCT/ U82006/ 10972 Exanpl e 14- Synthesis of mpdends from
I nternediate 19 1@8] Compound A-60. A simlar nethod that for
conpound 4-12 was us but with intermediate 19 as st& 1 ng
material, and with N, N-di net hyl bronpacetam de as al kyl ati ng agent

i nst ead of [(HPIINDacetcdutictenf N- é¢smetlﬁ/3$$~d(k[yﬁfr09rﬂﬁubmy0ﬁi4Glﬁmmpbllnﬂﬂ

A-61. A siml hat f

ber noar alie (eoRERRRLERRERRRYIERY af SRS oS AR HERT bl Vi e

?81t5 g]e Cgl kyﬂfarfmggggegmplms? Gﬂtﬁe@éacﬁdémwmfeﬁérmiﬂeﬂéym AfieB &%p?rzaﬁ{)ﬁ/bﬂ‘the
0 si,m | ar as 0 -12 was

Loed | bo ootre g SRR VG PRARCY S SR ShL eSS 95%ks5k0

+ESI TOP eﬁﬂﬂﬁmné raéd

Exampl e 15NEa ﬂag%tlﬁggis of In)?g?a‘egﬁIgﬂfe &éif%ﬁrﬁﬁ?ﬁ%%@aﬂlz

eryt hr onycEdEE Msp’éifzt788f50??1t°é¥°15rﬁfﬂlca!}&4]§01 YR 8&P % f r om
eryt hromycin B (20), usi ng procedures anal ogous to those used for the
prepar at i oftXanpient o1 WHEHNEH cofdCompaunds fxpn PINOCIMERY ~ ES|] TOP MS nfr

748. 5225, calcd for 15 C39H74N012 Hi ' 748 5206.
[0124] Compound A-6. A similar method as for compound A-3 was used, with

10 intermediate 11 as the starting material and 2-bromoethyl methyl ether as the alkylating
agent. m/z: 839.0 ([M + H]"); ESI TOF MS m/z 838.5489, calcd for CaHgoNO1s (M + H])
838.5522,

[0125] Compound A-9. A similar method as that for compound A-3 was used, with

intermediate 9 as starting material and ethyl bromoacetate as the alkylating agent. m/z: 867.0
15 ([M+ H]"); ESI TOF MS m/z 866.5433, caled for CasHeoNO16 ([M + H]") 866.5472.

[0126] Compound A-14. A similar method as that for compound A-12 was used, with
intermediate 11 the as starting material. m/z: 838.0 ((M + H]"); ESI TOF MS m/z 875.4834,
caled for CHaeN,OK ([M + K1) 875.4877.

[0127] Compound A-16. A similar method as that for compound A-12 was used, with

20  intermediate 11 as starting material and 2-chloro-N,N-dimethylacetamide as the alkylating
agent. m/z: 866.0 ([M + HJ"); ESI TOF MS m/z 865.5630, caled for CgsHgN2O1s (M +HID
865.5632.
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Exanpl e 16- Synthesis of Conpounds from Internediate 23
[ 0154] Compound A-71. A solution of potassiumtert-butoxide (1 Min

THF, 0. 98 wWiolaoos/122598 Mol ) was added to sol ution of i ng@ErpRdisatts723
(490 ng, 0.66 mmol) in anhydrous 20 di net hoxyet hane (6 nm) under an

NSty o S0 o Bl sef, 3 s PR RSB0 " vy

m xture \W\t@OR61al224 AR ISA00H/20d dinEthddulfamed dhinridd@atBai.of TLC

The txcoss Srupirreiaay” BELARRETHE: BRPOr b u Bt fudioRenioos ™

sol uti on agHMG,OEXIM EHNBSsEs145ct ed with Et OAc. The conbi ned
organic layers were dried with Mg2SO and concentrated under reduced

pressurg. [Exasplav-ogainpgia®Ayisi ng hexane and acetone 5 with 2%

Et 3N gave the desired product. ESI TOP M5 m z 819.5572, calcd for
C421179N201A@2¢1[ M Cdipbud 9-195 6. a. sbBfiohivRedrafiotihd -9 (804ng, 0.0928 minol) in
102. 2, 94. 70.7, 70.

69. 4, 65. eﬁ’feé)iffzw?g)@f“ﬂ%;eé&@y@o%é“ﬂ 03@5&)3%@716(“%’“8%%@3?&3 girred

25.5, 24. 4at12ﬂ105em%ﬁt dnd Bdn at 502085 4 £ L. OMSLiAdiBated hat'the bihrtthg nPat&ial Fad all
9. 2. [0155] Conmpound_ A-72. simlar nethod as that for conpound A-12

was used, Bersumgd gpd the ﬂﬁ%@ﬁiwﬁua&\ﬁasztb;e endy defectahleprorpgf Hap sofvent wamnd
wi th Ny digeday b %&%E&Nfé:’?}%sz 83§tﬂ4}gsmﬂﬂgyéoﬂa WAP1R E‘i&%ed @ﬁﬁ%@gmﬁ@m

br onbacet am de. ESI cal cd for 311%@
833. 5733. PGHJS@P@HT}B&%@WU?Q%NSS! soitiugy sattemizo 83%@ (M H] ESEB%M&WZ

A- 12 was u§§éj§%’}%u5al thﬁéﬁ@rﬁ sﬁ%% 5%§9St arting material and

with N N-dirme yrc ‘al | cyl ating agent
i nst ead of l}o{r afet EZTOD M5 m z 819.5548, calcd for
CA2H79N201 Exanmple 17 - Corrpounds w th RF Equal s

Met hyl [01 nte . 923 t te
9, was pre@é}'déd fr&%ﬁ]&e%a?e ?27{? %"Hgéfg(g Oogf %ﬂ%g @?@ &fle%f"?ll\ﬁﬁéi,ﬁl%gﬁso
known as cbgthirtthydmhd v uSB]I in ¢hepyoihedsiofissv@ el can:@bmgisuﬁ' thipinvergee. f or
making internediate 9: mz: 779 aM+ H E), 621, ESI TOP M5 nilz
778.5345, cal cd foroﬁ:401 176N01/£§[ 1\11 +1- |]4) 778. 5314 -NdH 1\ %c
ome s> O's .1'0fy |'OH bMey lce = | 26 le Y H

HO.,,
i-\ll\\ HO .

HO.

"0, 0
g"/oH
OMe

® (12)

[0131] To a solution of intermediate 9 (55 mg, 0.072 mmol) in THF (2.4 mL), was added
bromoethylamine hydrobromide (43 mg, 0.209 mmol, 2.9 eq) followed by potassium
hydroxide (38 mg, 0.684 mmol, 9.5 eq). The solution was stirred at room temperature for 20
20  hours before diluting with EtOAc (15 mL) and washing with NaHCOs (15 mL). The
aqueous phase was extracted with BtOAc (3 x 15 mL) and the combined organic phases

were dried (MgSO,) before concentrating under reduced pressure. Column chromatography
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27 le = i-Pr WD 2006/ 127252PC170520061017672 [ 0158] Conpound A-66. A
simlar nmethod as that for conpound A-12 was used, but with

I nt er medi aive 2806/@%sthe starting material and w th N nmetiyus2006/017672
bronpacetam de as allcylating agent instead of bronpacetam de. :

mz:
850.0 M+ HI . ESI, TOP mz 849.5710, .cal cd.f or
(DM o ) Gillse, St bietdogsextas, Loofaeihiamiss geeq AR R G2 M I & o
[ 0159] Conpunslsdrddty/z: 08 (M k- aTHmeidhod as that for making internediate
15 was used to make the et hanesul f onami de, which was then

denet hyl at pdapr 102l SontiRdsRbE Gohthoufi 89fromYintdratbdilee 25 descri bed above
I n connectTon W conpoun - to give conpound A-40. mz: 856.0([M
+ Hro). 10[0[192160] Widl4 804 To aAokiioh biintermediae 12$50 gt 0.6@ mmol) in

i nternedi ate 15

t ke the, I | f ] whi.Gh
was theh dEReEhyl g sRa Tie G R Bo D1 FLb i ab P ga o TR
described ahgyentyaridé g@omﬁpwm A, -I.Z’Gq?ﬂ T8 1o Mab stifrd at RT for 2.5
[0161] Conpound A-42. Sanme nethod as that for conpouyn -41 S e(ai,
but the  howebeforetpdfiing s NEREAPR(1S D)k A%@%@%ﬁ%wa}@%\é@é&#@a ©

q q o . s : - . : g
compound ACHE pReT Rt bl ishd 18 s8e CR36T), 281 AN Wi Shtenirtc
met hod as tuiet rddocedgragsoren ColundOchnamatographyt Gilieaiid% srstone-hexane, 1%
trif h | f ] whi . | o
W th 1 40pr BEUPIEEAFORORE! Bk LAt It a AR TE Y R (omsdug ot
896. O([ M +ywhhe)difsOead hGmsihanoi @2 AI44nd Sirradlag 50" Gdbhdtows Affer copling, the

d A-40 d, b , 20 di net f L 48 4. ;
Soar 0" (T Solyent s Casphtrap todild 5pastod Arad (GO0 ST 8 i Bty £ 8so
([M+ Hr) @[Még?féﬂsi@@ﬁﬂ@amm 82 dafed fT0CaHeDLOLI(EM 0] L #4583 d
A-22 (62 ng, 0.074 mol, 1.0 eq) in CH3OH (1 nL) was added NaOH (1.0
N, 0.078 mMpqad 05 @fdpoukhA-322 a6 d dRutishof titemediates2i(75 e, 609 RAnffyin2
days, then was concenirated and the res g% Gﬁia Iggg%l)}liﬁ%j)mlth é
{BUGH HB0 CBRCI1 Domiy e Tssssorpbmimifioe BT o oo gmepta> AR bl
the sodiu "‘@@f&%% fﬁ%ﬁiﬁl@ gdzg(? a1 42 mbel, 15QR) MBhd¥ctuttbadvdzdlided at RT

cal cd for [0165] Those skilled in the art \/2\/ill
appr eci at e fartEsoutsdteefironddjog ag NaFFiQuP mlte At iteastigmyith CH2Gh (3 x 20 mb),

appl i ed, tatis.nmutandis | . Sniffied idsr teRY@A hRsire.

PPl b g HheuemiOPERE e oho AR Al AES A EROLI Ent or than O, i

OH, and H, goaspeeirbmelographip (silipaz800kacetone-hexane, 1% triethylamine) yielded compound
20  A-32(0.045 mg, 55%) as a white solid; m/z: 886 ([M + Hj", 728; BESI'TOF MS m/z

885.5321, caled for CazHsN2O158 ((M + HJ") 885.5352.

[0134] Compound A-54. To a solution of intermediate 12 (0.080 g, 0.099 mmol, 1.0 eq.)
in CH,Cl, (1.0 mL) at RT was added ethyl isocyanate (0.014 g, 0.016 mL, 0.198 mmol, 2.0
eq). The solution was stitred at room temperature for 16 hours before adding further ethyl

25 isocyanate (0.022 g, 0.025 mL, 0.316 mmol, 3.2 eq) and stirring at RT for 4 howrs. The
solution was poured into aq, NaHCO;3 (15 mL). After extraction with CH,Cl; (3 x 15 mL),
the combined organic phases were dried (MgSO4) and concentrated under reduced pressure.
Column chromatography (silica, 35 to 50% acetone-hexane, 1% triethylamine) yielded
compound A-54 (0.019 g) as a white solid; m/z: 879 ((M + H]"); ESI TOF MS m/z

30 878.5954, caled for CasHpaN3Orq (M + H]") 878.5948.
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WD 2006/ 127252PCT/ US2006/ 017672 nati ve known and/or commercially

avai | abl e precursor materials. Conpounds in which REis Me can be
made fromwbanistibraesnyci n (6- 0- et hyl eryt hromyci n A, Bi agmnisvbos/ 017672
WAt anabe et at, US 4, 331, 803 (1982)) Conmpounds wherein Re and le are

ot her than and re

eyt hr oy cFTg,  €ipobRET 166G b RBe iR 08 28 JATMEERL Do
r errE\él1 |n 23 te ?:e(z‘IrIzClg-l (gmmg%aﬁ gd;ieﬂ@mp@rl istthicopanaten(D.0l b g, (?_;ﬁ?smg]ée% a41 mmw@;its
in -

For Moty 1 | RORBASSOBPR 16y STEtes fivir Hbl | The SuyBen ues Rove ERLgac0s B
conpounds €1) khd Selofeaitt dpmgbsweemaade& a8 CHEILNG xAl StihBF UBhe@fdihed organic

assay, using rabbit duodenum ti ssue-based contractilit say,
general fy P%S%W‘Frﬁﬂ"ﬁ‘b@ﬂﬁ% Opr2nd senpepTaisd ‘E@B‘ifﬁii‘fcé&@reéfm téaﬁ'ﬂmg

Gast roi nt e%ﬁrbﬂ%ﬁﬂghjr élﬁdé; 56% aéé@dehﬁ%aﬂelg-&q% &ﬂﬁlﬂlﬁ@'j&’&@é@:oﬁfpoﬁﬁﬁ Al57

i's incor por at ed rein reference. Brie is nmeth neasur es

the abiI | ¢ 0.6 s 3EKapoumbite sl OB QM £ 5D 31 B TQIMS madBHENE
tissue, e contractilely responsive to
motilin. [g%)‘% E?Fﬁ?@gggﬁ %8%3?1% vvere tested a%d qugl ified

for use in as (??},g,g
20- 33 cmI dptéljl%zjl t 18%1@2-5%5 Tfo\?\i)eérO gﬂsﬁn gl t%ﬁ?\ﬁgp{/ﬁa@ rrgéé((?sozg 3
was reroved, G @mdk13 egrasd hychexsdvhmiomagolmﬁ@[)%ﬁag GHisoniokd e inidil (1.0

[ cedfromth eqgne The i r
Sl oF o P SRR 5 G BRI A, OB £y b
?UX Olt 0{" gakdlen$ésLsE$e@xm% fot NPt bedng addiag intamepiatsi2o 085 igy0.095 mmol,
anpl i tude pe

t 3-0.4 - f t
ot her peakéﬁeq)z?}&% Ipﬂuaﬁrpﬂe% @&Pbﬁ%mw’@n&é&&ﬂéﬁﬁﬁ%@%%ﬁ%&%
("CCH") (pﬁﬁ.};r(mi Paf Addeli@Nd kit rERPng nRurPRaSitEred WORTHHCEHr. Wefte® diluting with

qualified uSe in the assay; strips _not _neetjng the foregoi

criterita wBHRA(49amk)the sohution Siay Wested MERANBICORE % HuRLendham é%g?‘Lby
changi ng tB&o%r#fﬁﬂ%mﬁz@OE}’Md%%g&éeﬁﬁﬁx uHa6r &&ﬁde@ﬁréﬁﬁfr@ 6% @hﬁﬂ?dtdkraphy

2015 m nutes ng the car contractl 0 lowng 25 th
| ast wash &ilibesZ)-rBd%ansensherdye,ids triethiytaming disMeadvompowsl 4’¥r5i$ (01%%5, 48%)

conmpound teste S i final
concent r at FohY gllt ﬁogld %Q%@%Jd}o %éer]%lléeln fo@ﬁsfg/?igg E i’ﬁ%I?%%g in
wat er was pyARaN6d, ((M0+H)95L1580&0ncentrati on of the seventh serial
dilution was 1.0 x 10-6 mM The first through fifth serial dilutions

of the gonmpagnd vmoaz@gm_meﬂ Tt eeoliitiog oflintdsmadiate ARL (080t 6.08 stmol, IOeq)

O g B SA B 2 L L 50 08 B 0%

next dose ({BeyN@Xdrofdingl B@r(oewgmn%lmumai 19 doit THEWolutibay:H atived at
was i ncreased in 10-fold 06/ 127252PCT/ U82006/ 017672 increment fz

until a snmiiTIfor bhipnters adding Sudher olbyl chisuefownite M 01305 8L 1 grle O, HE mmol,
| ncreased Ly g st} fh, IHIBHRBh Ses édmm@aﬁ@es (181 PR GHAS

obt ai ned. ast d addi tion, he strips were
dosed bt hpHastd ware leatcimdéd W{?EGJBE@IENEX EE:mL)( a‘bng@nbmect ¢rganip pbasorverg daed

hal f 0
wgs sggi(lr g@?}aégaf)ra&%"?’?\qc%sg%ﬁ%% I f?d?%aeﬁd?é%s en5| %L?(?%g@%ﬁ #@a@ﬁﬁé%ﬁ
The data paéefine-heRir, nffmmm ﬂdetﬂ@mmﬁdm(ﬂéBp(gn%bleaawmmmhdmdziSSO

Cpouns odbt ey w281 m%ﬁiﬁiiﬁ; AL R HRREERRT T T 85 ng

equati on:

[0138] Compound A-65. A similar method as that for compound A-64 was used, with
30  methyl chloroformate replacing ethyl chloroformate. m/z: 866 (IM + H]Y; ESITOE MS m/z

865.5630, caled for C4sHgoN2Oys ([M + H]) 856.5632.
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R=(Ro. CQ/(ECso + C) lo where Ris the contraction response, Rmm
is the maxi mal contraction response, and Cis the concentration of

conpound. Wwot2nosH2am38 Rmax are expressed as a fraction dfCHis0a/0176124V1
car bachol contraction and range fromO to 1. Results are reported in

Tabl e B, b?d %o%ﬁ@'umﬁﬂrﬁgﬁe g&@p&a@ﬁd wsmgfagaa W

of the maxina be estlmate erifie
ECoo was i mthyl abﬁu;ocamtmphungﬂmasl IstuInot:yameis 1Bz 895 AN Fﬂéﬁa@&ﬁﬁ"@@ﬂ%fﬁz

Quati 110 SHEBEBAET FT Fete B B3998R0 A Tor 8 maxi mal
W ter 10, Bafhn. * Gt g2 e oty RTHESal L OA3ER 0 PR L0 co

di f f er epce ibBMEED ﬁnh?aﬁ()/\m dasekled Hmﬂﬂ@léam:xbpropylathy]amgemmd&m CZD%, 0M09
second set of q I i fi

uodenum str.i Af t
maxi mal re%‘h‘s YO AP HE ﬂm@ﬁlﬁ éﬁ?ﬁ’ ﬁg%flﬂléo d%gé:&/@gow y
two-fold. Abkgs.027 m@lm 31h@mdl, Ri (&) WehEsolaibadvasistifted at MC for 30
car bachol . There s oul d be Iess t han 10% dlfferenc bet kz d
doses. [01@11%%@1 refhseupRIEuEsrox $heurs h@f@’ﬁ’tﬁaﬁﬁm%ﬁ g%égfﬂ% 5&8&@“
the contra 3%%5 mL'thl‘hl‘. h&eﬁ%@?&%a@&%&t@@ﬁm $08c (i'!ﬁhL) §1d the combined

contractil ély responsrve to” not The i nduction of 25such

cont r acii owsganis viashed Withhedter(35mlef Nad€o: (35 mL) and) baine lﬁ‘ﬂﬁ ) hefere dryipe

o o1 RSP 3 et g s,

Activity [ Q&&&de%am;ﬂmmﬂlgtamhe)amldadwbmeundmﬂﬁ &%6%&845&@ as ivdhite solid.

i nvention were ni

concent r at YA 3?@@3’)3@85’]9 ﬁ’sgggfﬁg&?%@g i 55% csfr&eit%\ljzdghil{gez%f@ér 1
(an eryt hrgaysrrs. A sensitive strain), using serial dilutions on 96-

WO 2006/ 127252PCT/ US2006/ 017672 well mcrotiter plates. Desirably,

t he congounga £1 Lomeanhédiaetigri al activity. Results are reported

in Table B, Bel ow. [01/7/3] Table B bel ow sunmari zes data for conpounds
of this i ng@m J on. InfepRRasa S wais usedah thefsprthediy b severylciompaynddBT i@ Bivention.

G\t 611, and KC- 11458 are al so presented. The last 5 three conpounds
are devel opnental notilides from Abbott Laboratori &4 Chugai, and

Sol vay, respecti . S'"OH tMe S
y pectivgly N HN
HO,
HO. o HOX
W o N
W ’IO A
"0, 0 "0, 0O
OMe OMe
13 (9(8)-erythromycylamine) : 14 R°=Me
15 R°*=H

[0142] To a solution of 9(8)-erythromyeylamine 13 (15.8 g, 21.5 mmol; see, e.g.,
Massey et al., J. Med. Chem., 1974, 17 (1), 105-107) in CHzCl; (60 mL) was added

20 diisopropylethylamine (14.8 mL, 85.0 mmol), followed by methanesulfonic anhydride (6.45
g, 37.0 mmol) in CH,Cl; (35 mL) at -10°C in 1h, and stirring was continued for anotber 1.5
hour at that temperature. The reaction mixture was quenched by adding saturated NaHCO3
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Table B Conpound Mdtilin Receptor Agonist Activity (ECso, n-M
Anti bacterial Activity (MC, p.g/nm) Erythronycin A 1,200 0.0025
ABT- 229 7 Wwé 0816125211 128 KC- 11458 45 >128 A-1 66 PCT/US2006/017672

10

15

20

25

30

(100 mL) and NayCO; (10% in H0, 20 mL). The resultant mixture was stirred for 10 min at
RT. The organic layer was separated and the aqueous layer was extracted with EtOAc (2 %
20 mL). The combined organic layers were dried over M 2S04/K,COs, filtered through a thin
pad of K,COs, and concentrated under reduced pressure. The residue was purified by column
chromatography (5% to 70% acetone in hexanes, 1% triethylamine) to yield 9.9 g (12.2
mmol, 56%) of pure compound 14 as a white solid. ESI TOF MS m/z 813.4770, caled for
CasHsN2014S ([M + H]) 813.4740.

[0143] To a stirred solution of compound 14 (86.8 mg, 0.107 mmol) and sodium acetate
(43.9 mg, 0.535 mumol, 5.0 eq.) in MeOH/H,0 (4:1, 2 mL) was added iodine (29.8 mg, 0.117
mmol, 1.1 eq.) at 50°C. Then 0.1 N NaOH solution (1.17 mL, 0.1 17 mmol, 1.1 eq.) was
added drop-wise over 1 h. Stirring was continued for 2 h at the same temperature. NaOH
(0.1 mL, 0.1N) and I (3 mg) were added and the reaction mixture was stirred for 1 hour.
The reaction mixture was concentrated to about 200uL and diluted with CH,Cl; (10 mL) and
saturated NaEICO; (5 mL). The aqueous layer was extracted with CH,Clz (3 x 5mL). The
combined organic phases were washed with diluted Na;S203 (5 mL), H>O (5mL) and dried
over MgSO;. The solution was filtered and the solvent was removed under reduced pressure.
Purification by column chromatography (0% to 5% MeOH in CH,Cly, 2% triethylamine)
yielded intermediate 15 as a white solid (70 mg, 84%).

Example 12 — Synihesis of Compounds from Intermediate 15

[0144] Compound A-35. To a solution of intermediate 15 (35 mg, 0.044 mmol) in
CH;CN (400 pL) was added diisopropylethylamine (76.3 L, 0.44 mmol, 10.0 eq) and 2-
jodopropane (65.7 pL, 0.66 mmol, 15.0 eq). The solvent was removed under reduced

pressure and the residue was purified with coluran chromatography (5% to 70% acetone in
hexanes, 1% triethylamine) to yield compound A-35 (24 mg, 65%). m/z: 842.0 (M + HIY;
BSI TOF MS m/z 841.5093, caled for CagHzN20148 ([M + H]") 841.5090.

[0145] Compound A-36. A similar method as that for compound A-35 was used, but
with 2-iodoethanol as the alkylating agent. m/z: 844.0 ([M - H]"); ESI TOF MS m/z
8434894, caled for CagHzsNz0158 ([M + HJ) 843.3883,

[0146] Compound A-37. To a solution of intermediate 15 (120 mg, 0.15 mmol) in
CH;0H (1.2 mL) was added 2,2-dimethyloxirane (133 pL, 1.5 mmol, 10 eq). The reaction

mixture was stirred at 50°C for overnight, and then concentrated under reduced pressure. The
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residue was purified with column chromatography (5% to 50% acetone in hexanes, 1%
triethylamine) to yield compound A~37 (73 mg, 54%) of as a white solid. m/z: 872.0 (M +
HI"); BSI TOF MS m/z 871.5171, caled for CyHreN201sS ([M + HT") 871.5196.

[0147] Compound A-38. A similar method as that for compound A-35 was used, but
with 1-iodo-2-methylpropane as the alkylating agent. m/z: 856.0 (M + H]"); BSI TOF MS
m/z 855.5186, caled for CayHzoN2014S ([M + H]) 855.5247.

[0148] Compound A-39. To a solution of intermediate 13 (240 mg, 0.30 mmol.),
NaCNBH; (43.4 mg, 0.69 mmol, 2.3 eq) and acetic acid (69 pL, 1.2 mmol, 4.0 eq) in MeOH
(2.0 mL) was added cyclobutanone (45 uL, 0.6 mmol, 2.0 eq). The reaction mixture was
stirred at RT overnight and diluted with BtOAc (30 mL), Na;COs (10%, 5 mL) and saturated
NaHCOs (10 mL), brine (10 mL). The aqueous layer was extracted with EtOAc (2 x10 mL).
The combined organic phases were dried over Na,S0,, filtered and concentrated. The
residue was purified by column chromatography (5% to 50% acetone in hexanes, 1%
triethylamine) to yield compound A-39 as a white solid (106 mg, 42%). m/z: 854.0((M +
H]"); ESI TOF MS m/z 853.5090, calcd for CarHz7N20148 ([M + HT 853.5090.

Example 13 — Synthesis of Intermediate 19

j0149] Intermediate 19, the 4”-deoxy counterpart of intermediate 9, was synthesized
from 4”-deoxyerythromycin A (16), using procedures analogous to those used for the
preparation of intermediate 9: m/z: 779 (M + H]Y, 621; BSITOF MS m/z 778.5345, caled
for CyoH7eNOs ((M + HI") 778.5311.

16 (4"-Deoxyerythromycin A)

[
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Example 14 — Synthesis of Compounds from Intermediate 19

[0150] Compound A-60. A similar method as that for compound A-12 was used, but
with intermediate 19 as starting material, and with N,N-dimethyl bromoacetamide as
alkylating agent instead of bromoacetamide. m/z: 833.6 (M + =T,

[0151] Compound A-61. A similar method as that for compound A-12 was used, but
with intermediate 19 as starting material and with N-methyl bromoacetamide as the
alkylating agent instead of bromoacetamide. m/z: 819.6 (M +HIM.

[0152] Compound A-68. A similar method as that for compound A-12 was used, but
with intermediate 19 as starting material, m/z: 806.0 (M + HJ), ESI TOF MS m/z 805.5410,
caled for CyHN2013 (M + H]") 805.5420.

Example 15 — Synthesis of Intermediate 23

[0153] Intermediate 23, the erythromycin B counterpart of intermediate 9, was
synthesized from erythromycin B (20), using procedures analogous to those used for the
preparation of intermediate 9: m/z: 748.5 ((M + H]). BSI TOF MS m/z 748.5225, caled for
C3H7NOy, ([M + H]") 748.5206.

Q O
L ——
c 'qOH 4 "iOH
OMe OMe
20 (Erythromycin B) [: 21 R°=Me
22 R°=H
23 Re=i-Pr

Example 16 — Synthesis of Compounds from Intermediate 23

[0154] Compound A-71. A solution of potassium tert-butoxide (1 M in THF, 0.98 mL,
0.98 mmol) was added to solution of intermediate 23 (490 mg, 0.66 mmol) in anhydrous
dimethoxyethane (6 mL) under an inert atmosphere and stirred at room temperature for 10
min. N-Methylbromoacetamide (120 mg, 0.79 mmol) was added and the reaction mixture
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stirred for 30 min. TLC analysis indicated complete consumption of the starting material
and the excess reagents were quenched by addition of saturated NaHCO; solution and the
mixture was exiracted with EtOAc. The combined organic layers were dried with Mg;SO4
and concentrated under reduced pressure. Flash chromatography using hexane and acetone
with 2% BitsN gave the desired product. ESI TOF MS mifz 819.5572, caled for CaoHrsN2O1a
([M + HI") 819.5577. 3¢ NMR (CDCL). 177.6, 170.7, 102.2, 94.8, 93.4, 84.8,77.7,77.4,
75.7, 74.6, 72.8(2), 70.7, 70.0, 69.4, 65.6, 62.2, 52.6,49.3, 43.7, 43.1, 38.8, 34.7, 32.8(2),
31.0,25.5,24.4,21.5,21.2,21.1, 20.4,19.9,17.6,12.7,11.7, 9.8, 9.7,9.2.

[0155] Compound A-72. A similar method as that for corpound A-12 was used, but
with intermediate 23 as the starting material and with N,N-dimethylbromoacetamide as the
alkylating agent instead of bromoacetamide. ESI TOF MS m/z 833.5699, calcd for
CysHgiN;O1s ([M + H]") 833.5733.

[0156] Compound A-75. A similar method as that for compound A-12 was used, but

with intermediate 23 as starting material and with N,N-dimethylcarbamoy chloride as the
alkylating agent instead of bromoacetamide. ESI TOF MS m/z 819.5548, caled for
CuHyoN;015 (M + HI) 819.5577.

Example 17 — Compounds with R Equals Methy]

[0157] Intermediate 27, the 6-O-methyl analog of intermediate 9, was prepared from
compound 24 (6-O-methyl erythromycin A, also known as clarithromycin) using procedures
analogous to those for making intermediate 9: m/z: 779 ([M + H7h), 621; ESI TOF MS m/z
778.5345, calod for CaoBlzeNOy3 ([M + HJ') 778.5311.

_R®
N

"0, 0O
%H
OMe

24 (Clarithromycin)
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[0158] Compound A-66, A. similar method as that for compound A-12 was used, but

with intermediate 27 as the starting material and with N-methyl bromoacetamide as
alkylating agent instead of bromoacetamide. m/z: 850.0 (M + H1Y, T; BSITOF MS m/z
849.5710, caled for CasHgiNaOra (M + HI') 849.5682.

Example 18 — Synthesis of Other Compounds

[0159] Compound A-40. A similar method as that for making intermediate 15 was used

to malke the ethanesulfonamide, which was then demethylated and realkylated with isopropyl
jodide as described above in connection with compound A-38 to give compound A-40. m/z:
856.0(IM + H1%).

[0160] Compound A-41, A similar method as that for intermediate 15 was used to make

the cyclopropanesulfonamide, which was then demethylated and realkylated with isopropyl
iodide as described above to give compound A-41, m/z: 8368.0([M + HD.

[0161] Compound A-42. Same method as that for compound A-41 was used, but the

desmethyl intermediate was reacted with cyclobutanone under reductive amination
conditions as described above to give compound A-42, m/z: 880.0(IM + H].

[0162] Comound A-43, Similar method as that for compound A-39 was used to make

the trifuoromethanesulfonamide, which was then demethyled and realkylated with isopropyl
iodide as described above to give compound A-43. m/z: 896.0([M + H]"

[0163] Compound A-44, Similar method as that for compound A-40 was used, but with
dimethylsulfamoyl chloride. m/z: 872.0 ([M + H]"); BSI TOF MS m/z 871.5218, caled for
CaHysN,015S (M + HI") 871.5196.

[0164] Compound A-56. To asolution of compound A-22 (62 mg, 0.074 mmol, 1.0 eq)
in CH;OH (1 mL) was added NaOH (1.ON, 0.078 mL, 1.05 eq). The reaction mixture was
stirred at RT for 2 days, then was concentrated and the residue was lyophilized with
{BuOH/H,0 (93:7) to provide compound A-56 (60 mg, 0.071 mmol, 96%) as the sodium
salt. m/z: 823.0 ((M + HT"); ESI TOF MS m/z 822.5214, caled for CqyHysNOys (M + HITY)
822.5223.

[0165] Those skilled in the art will appreciate that the foregoing synthetic techniques can
be applied, mutatis mutandis, to make other compounds of this invention, including those

wherein RC, RP, RE, and RF are other than OH, Me, OH, and H, respectively, using alter-
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native known and/or commercially available precursor materials. Compounds in which RF is
Me can be made from clarithromycin (6-O-methylerythromycin A, Biaxin™; Watanabe et
al., US 4,331,803 (1982)). Compounds wherein RC and R” are other than OH and Me,
respectively, can be made using as precursors erythromycins B, C, or D. Compounds in
which RE is H can be made by removing the 4”-OH group from an erythromycin, for
example as taught in Lartey et al., US 5,578,579 (1996).

Example 19 — Tissue Based Assay for Motilin Agonist Potency

[0166] The motilin agonist potencies of compounds of this invention were evaluated
using a tissue based assay, using rabbit duodenum tissue-based contractility assay, generally
following the procedure of Depoortere et al., J. Gastrointestinal Motility, 1, 150-159 (1989),
the disclosure of which is incorporated herein by reference. Briefly, this method measures
the ability of a compound to induce contractions in rabbit duodenal tissue, a motilin

receptor-bearing tissue contractilely responsive to motilin.

[0167] Strips of rabbit duodenum were tested and qualified for use in the assay by as
follows. Segments of rabbit duodenum, 20-30 cm distal to the pylorus were split longitudi-
nally. The mucosa was removed and 2x2x15 mm strips of longitudinal smooth muscle were
sliced from the segments. The strips were bathed in oxygenated Krebs solution at 37°C, with
1.5 g of tension, and contractions measured auxotonically. Strips exhibiting strong, regular
phasic activity (amplifude 0.3 g, FFT peak at 0.3-0.4 Hz, > 3-fold stronger than other peaks),
and prompt, reproducible responses to 1 uM carbachol (“CCH”) (peak contraction in <3 Os,
>3x phasic amplitude) were qualified for use in the assay; strips not meeting the foregoing

criteria were discarded.

[0168] The carbachol was then washed away by changing the organ bath buffer twice.
The strips were washed again 2045 minutes following the carbachol contraction. Following
this last wash a dose response study was initiated within 10+5 min. Each compound tested
was dissolved in dimethylsulfoxide (DMSO) to a final concentration of 10 mM. A series of
seven 10X serial dilutions in water was prepared, so that the concentration of the seventh
serial dilution was 1.0 x 10 mM. The first through fifth serial dilutions of the compound
were applied, starting with 200 pL of the most dilute solution. After each application, there
was a wait of 2:£0.5 min, until the response was stable, before the application of the next

dose (the next higher concentration serial dilution). The dose was increased in 10-fold
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increments until a small response was observed. Subsequent doses were the increased in 2-
to 5-fold increments, until the maximum response was obtained. At 2+0.5 min after the last

drug addition, the strips were dosed with 1 pM carbachol.

[0169] The ECsy (concentration producing a half-maximal effect) was calculated as
follows. The basal tension was subtracted from the compound-induced tension for each
reading. The data points were normalized against the response obtained from 1 pM
carbachol at the end of the experiment. The concentration of compound was plotted against

the response and fitted to the following equation:

R = (Reux * C)Y/(ECs0 + C)
where R is the contraction response, Ry is the maximal contraction response, and C is the

concentration of compound. Both R and Ry are expressed as a fraction of the 1 M

carbachol contraction and range from 0 to 1. Results are reported in Table B, below.

[0170] Optionally an ECyg (concentration producing 90% of the maximal effect) could
be estimated and verified as follows: ECg was initially approximated as ten fimes ECsp.
The accuracy of this approximation was then verified by a dose response curve. Qualified
duodenum strips were dosed at 0.25 + ECyp. After a maximal response was obtained (2£0.5
min), the dose was increased four-fold. After 2£0.5 min, the strips were dosed with 1 pM
carbachol. The difference between the two doses should be in the range of 10-20%. A
second set of qualified duodenum strips was dosed at ECgg. After a maximal response was
obtained (2+0.5 min), the dose was increased two-fold. After 2 £ 0.5 min, the strips were
dosed with 1 uM carbachol. There should be less than 10% difference between the two
doses.

[0171] Thus, compounds of this invention can be used to induce the coniraction of
motilin receptor bearing tissue that is contractilely responsive to motilin, The induction of

such contractions can have beneficial effects in stimulating GI motility. The tissue can be

mammalian tissue such as rabbit or human tissue, especialty GI tissue.

Example 20 — Evaluation of Antibacterial Activity

[0172] The antibacterial activities of compounds of this invention were evaluated by
measuring their minimum inhibitory concentrations (MICs) against Streptococcus

preumonice ATCC 6301 (an erythromycin A sensitive strain), using serial dilutions on 96-

“5] -



28 128 A-46 31 128 Table B (continued) Conpound Mtilin R

_ 3 ecept or
Agoni st Activity (ECso, DM Antibacterial Activity (MC p.g/ nE) A- 47
220 A-48 JfGoff2Ps49 140 128 A-50 PCT/US2006/017672

well microtiter plates. Desirably, the compounds have low antibacterial activity. Results are

reported in Table B, below.

[0173] Table B below summarizes data for compounds of this invention. Comparative
data for erythromycin A, ABT-229, GM-611, and KC-11458 are also presented. The last
5 three compounds are developmental motilides from Abbott Laboratories, Chugai, and

Solvay, respectively.

ABT-229 SN GM-611 \N/l\

gl
0."1,, O
S < ""OH
‘OMe
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Table B
Compound Miifélvlst;c&péc; ﬁ%&)ﬂjﬁ Anti&a;;gnﬁ/ﬁ%?ity
Brythromycin A 1,200 0.0025
ABT-229 7 64
GM-611 11 128
KC-11458 45 >128
A-l 66 —
A2 140 64
A3 54 64
A-4 —_ 128
A-5 320 64
A-6 1,100 128
A-T 210 >128
A-8 88 128
A9 430 >128
A-10 680 >128
A-11 740 >128
A-12 52 64
A-13 220 >128
A-14 104 >128
A-15 660 64
A-16 2,900 >128
A-17 650 64
A-18 310 128
A-19 91 128
A-20 490 128
A-21 58 64
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Table B (continued)
A-22 140 128
A-23 560 >128
A-24 860 >128
A-25 1,200 >128
A-26 480 128
A-27 110 128
A-28 ' >420 128
A-29 290 198
A-30 48 >128
A-31 67 >128
A-32 240 : >128
A-33 120 >128
A-34 120 128
A-35 190 64
A-36 66 30
A-37 52 64
A-38 140 128
A-39 280 >128
A-40 350 128
A4l 170 128
A-42 340 >128
A-43 330 64
A-44 91 128
A-45 28 128
A-46 31 198
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Table B (continued)
Compound M(j;ilir_l Receptor Agonist Antibacterial Activity
ctivity (ECso, nM) (MIC, pg/mL)
A4T 220 —
A-48 140 64
A-49 140 128
A-50 170 >128
A-51 510 >128
A-52 160 128
A-53 140 128
A-54 100 >128
A-35 54 >128
A-56 150 128
A-57 210 128
A-58 37 128
A-59% 79 128
A-60 190 128
A-61 17 128
A-62 63 128
A-63 50 128
A-64 100 64
A-65 130 128
A-66 400 —
A-67 220 >128
A-68 36 >129
A-69 92 _
A-70 60 128
A-71 90 >128
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adm nistration; in effect a desensitization to the agonist effect of
t he conpound) of 5 conpounds of this invention can be eval uat ed.

[ 0175] Rabhbyb 26b4a8eepm strips are qualified as descri begdcghRy®ecand:
dosed with test conpound at its ECO0 concentration. The contraction
is recorded. Mhen peak-contractile forece+s—reached—earbachel—(1+—gM
i s added, and| any further contractlable B somtamed)ded. The resul ting
contracti on areexpressed ag g fraction of The tI—tM carthachorl
contraction. [The ¢t&fbodnd c orfp HHdnReeentor A Erish ar‘%“tWé p2&%:\7];3‘?;{1;1’by
changing the path sol ution twi cASivHydERmetMurd i s r 8fat 30,
60, and 90 mipn follpw,ng the initial fgsing. Tachyphylaxysgis
quantitated as the percentage of the Tnitial contraction retained
after the fourth doA¢3of the conpound 8dei ng tested. A coipdund
exhibiting | ow tachyphyl mds will have hi gh val ue.

Tachyphyl axi s| = 100%'6'7’521 (Contraction a?@er 4t h dose)/(Conil?‘Qacti on
after initial| dose),Ys Exanpl e 22- hERg Channel [nhibitigp [0176]]
pro-arrhythm i effects of erythromycin and rel ated conpounds have
been attributled to A¥&ir inhibition of50t he hERG (human ei®&r - a- go-
rel ated gene)| pot as il,}m channel . The RG channel i nhi b%igé{y effects
of conpounds pf thi “’nvention can be %val uated usi ng t echni qu
reported in Stanat giygal ., Ml . Cellulgr Biochem, 2003, 254, 1- WO
2006/ 127252PCT/ US2006/ 017672 7, "Characteri zation of the Inhibitory
Ef fects of Erythromé®n and darithroffcin on the HERG Potassi um
Channel ". I nhIbitron may be expresseéd as %1 nhibitron at 30 TsM
concentration of the conpound being tested. Desirably, conmpounds have

a |ow % i ngj ) IBQP-———-%ﬂrQ%ié?o-E N184E 6 Ieh 1t TRy HSAGEL pt i on of the

i nvention al are chiefly or exclasively concerned

wth part id{ﬁHI4Fr PRk SxRhp8 ABREDS 1w theHphX8H deBRmeht in réspbiseier an initial
understood that this 1s for clarltéf nd conveni ence, that a

a

part i cul aradiniaisteationniayetiset  dasensifirationio desy agonisbaifectiafithe ermppsadinfe in

whi ch i5t ic%m ioﬁ:?ds%?‘?lﬁs hﬁ%‘}icin bEQ Iﬂteﬁd osure herein includes all
of In

the appropriate conbi nations ormation found in the different
passages. gl ar i ﬁul?z? ' OSSR dbBhd ARSIRE Fititest
relate to J|'o-;§Li fi%x%ﬁ%%&ﬁ%ren és{ggﬁ&?ﬁlé&i?fgegﬁ?‘?son, It ?s to be e?
under st oodconipatndtdisEGyy sqeeitftionf Betconteaciion tirswirdmsle When nelale consractilet

O o st 480 S AL AR AR b b ome
conbi nat i ; r , asQfraktlor S¥8hé DYBNédRRhbILoARAE0A! The test
[ 0178] Fur ?%%M%??ﬁg&{bﬁg{)%%%? %S%\;ﬁénti on h_asylbeen part iocu.l ar| o
descri ted ciompbemdtmd(ﬁart&ﬁhqi@mwmeqba@d@}f@@nmﬂmi%rﬁpb%ﬂoﬂﬁ‘@cﬁnvgﬁﬂ i on
is not limted to. suc r.ef-e i : : :
Lhe | nventiBirars s R b ata STRAE R A, R Hosite! rafifiifils i
2006/ 12725R6i#ki52 Q0 he@tisiagChFthd/Mitith atntiastian miamed after the fourhalopooefiibe

having a Séo;nlf)%wc{ §ei£ge egt%g.ew c%glngnJ g{'inrgiltgnag lg\%)tachyphyiaxis will have a high value.

=

he

©
o

11%

Tachyphylaxis = 100% x (Contraction after 4th dose)/(Contraction after initial dose)

15  Example 22 — hERG Channel Inhibition

[0176] The pro-arthythmic effects of erythromycin and related compounds have been
attributed to their inhibition of the hERG (human ether-a-go-go related gene) potassium
channel. The hERG channel inhibitory effects of compounds of this invention can be
evaluated using the technique reported in Stanat et al., Mol. Cellular Biochem., 2003, 254, 1-
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y. "Re "Os 5 and the pharmaceutically acceptable salts, solvates, and
hydrates thereof, wherein (A) RAis i; 0(CH2).C(=0)R2; 100C(--0)R4;

(iv) OS(02WNGEaRaAs; (V) O(CH2),, NI TEC, N( H) S( 02
OCHZCHZOClngCHZC( ﬁé?Rz or 150)CI-IZCI-IZOCI-IZ(CIYI|2?\IBRES|_D((B) RLHf%sT/gseaFﬁotl od

rom e QU o o i N O S o e

het er ocycl ij(pp@agsﬁlm eh&thelTe MAgkitioh mak e gpdensedasi % gnidbitibo aedd yM
substituted with one or nore substitue sel.ected fr the r Qup
COI’ISI st i ngoercemyationkyf thetamrgyhesns t %ec?d?es;;@lyscop?p@p Srpta /u H or

or OH, and (F) RFis Hor Me; 25 wherein WO
2006/ 1272?%@?%82006/ 017672 Rl is Cl1-C4 al kyl, which C1-C4 al kyl is
optionaklyg ?‘@St | gt gtk %Qd@ﬂled@scr%@&b@e ﬁiv'éﬂ‘tﬁ&n mﬂﬁﬂ&gﬁﬁlsagwtﬁit,are

cycl oal | ph het er oa or heterocycloaliphatic a
cycl oal i phekiedy ormhlswabwonmdw‘@ﬂépﬁté%ﬂ@aﬁ MP‘F‘%S "e’tni"@%a/"&eﬁ o be

° PL'yfna' ly S{{,ﬁt 4 HAGHi £ Fﬁap%ld%%kuenée i b e fggimy béhtebhnt
, or
(CH2) " OH; in more than just the passage in whlch it is disclosed, and that the d13010sure herein includes

all the appropriate combinations of information found in the different passages. Similarly,

10  although the various descriptions herein relate to specific embodiments of the invention, it is
to be understood that where a specific feature is disclosed in the context of a particular
embodiment, such feature can also be used, to the extent appropriate, in the context of

another embodiment, in combination with another feature, or in the invention in general.

[0178] Further, while the present invention has been particulaﬂﬂr described in terms of
15  certain preferred embodiments, the invention is not limited to such preferred embodiments.

Rather, the scope of the invention is defined by the appended claims.
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RBAis H C-Ca allcyl, (CH2)OH (CH2)QG-C2 alkyl), C2-Cc4

hal oal I cyl, Cl-C4 allcyl(aryl), Cl1-C4 al kyl (heteroaryl), 0O(Cl -

al kyl), he&lﬁrzé\}%hﬁzsz or /(CH2)I? (CH2)g-X\,/ (CI-12)p tfﬁ@’tﬁﬁs%da/oi%bzs
or CH Yis 0, S, NH, N(Cl-C3 alkyl), CH2, or a bond; each p is (i
independently | or 2 when Xis CH2; (ii) 2 when X is Nand Y is other
than CH2 or a bond; and (i ii) indeper@‘_egﬁ\)[g 1 or 2 when Xis Nand Y
is CH2 15or a bond; and s (i) 0, 1 or 3 when Xi s CHand(ll) 2
or 3 when Xi s NVhaRis ¢lai I%RSA) or CI-C4 allcyl; Rsis S(02)(Cl-C4

al kyl), C(=0)(Q 4 alkyl), C(-0)aryl, 0)(heteroary1) C(-0)H, or
C(=W NH( Gt Ca qupound,ﬂievmg wstreshpe sypraentabbRBringlacl)- C4 al kyl ,

cycl obutyl, cyclopropyl, CF3, or N(R3BR3A); mis 1, 2, 3, 4, 5, or 6;
and n is, |ndependently for each oc A rence t- rFEBOf 2, 3 or 4. 2. A
conpound according to claim1, h ~& structyre represented by
formula (la): V\02006/127252P,§I'/ S20 \1-R13 """'c; B HO,
"0 Owe &~ TOH

"’Z

I

"0, 0O
CY.,
@D ORP

5 and the pharmaceutically acceptable salts, solvates, and hydrates thereof,

wherein
(A) R*is
@  OR
()  O(CH)CE=OR?
10 (i) OC(=ORY

(iv)  OS(O)NRR™):;

(v)  O(CH).NHR?

(vi)  N(ESO)RS

(vii) OCH,CH,OCH,CH,C(=O)R%; or
15 (vil)) OCH,CH,OCH,CH,NHR?;

B R® is selected from the group consisting of C;-C4 alkyl, Cs-Cj4 alkenyl, or Cs-Cy
alkynyl, 3~ or 4-membered cycloaliphatic, and 3-or 4-membered
heterocycloaliphatic, each member of the group being optionally substituted with one
or more substituents selected from the group consisting of OH, CN, and halogen;

20 (C) RCisHorOH;

(D) RPis H or Me;

(B RFisHorOH;

and
(F) RFisHorMe;
25  wherein
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3. A conmpound according to claim1l, wherein RAis selected fromthe

group consisting of oThr---'""CNNnme2 Ove O in" cryOEtaryOHoThr NH20 .1
0000 OMyd20ddH27252-,,,,, ... F OThi -N. VO |, 0" Thr' NL- - - -fighPudeos )61 870
HH N ONHVMe O IT OV ,0---"-"---Ny' I A(: ) NHWVe - (

Rlis C1-Cs alkyl, which C;-C; alkyl is optionally substituted with OH, CN, O(C;-C; alkyl),
halogen, aryl, cycloaliphatic, heteroaryl, or heterocycloaliphatic, said aryl,
cycloaliphatic, heteroaryl and heterocycloaliphatic moieties being optionally
substituted with C;-Cy4 alkyl;

5 R%is OR?, N®R*R®), C;-C4 alkyl, (CH2),0H, or Cp-Cy haloalkyl;

R? is H, C-C; alkyl, or (CH,),0H;

R* is H, C;-C4 alkyl, (CH2),OH, (CH2),O(C)-C; alkyl), Cz-Cs haloalkyl, C1-Cy alkyl(aryl),
C1-C4 alkyl(heteroaryl), O(C;-Cy alkyl), heteroaryl, or

/(CH2)R

(CHz)X Y
\
(CHz}g

10 wherein
X is N or CH;
Y is O, S, NH, N(C;-C; alkyl), CHa, or a bond;
each p is (i) independently 1 or 2 when X is CHj; (ii) 2 when X is N and Y is other
than CH, or a bond; and (jii) independently 1 or 2 when X is N and Y is CH;
15 or a2 bond; and
qis (i) 0, 1, 2, or 3 when X is CH and (i) 2 or 3 when X is N;
R*is NR*R*) or Cy-C, alkyl;
R? is 8(02)(C1-Cs alkyl), CEO)(C1-Cy alkyl), C(=0)aryl, C(=O)(heteroaryl), C(=O)H, or
C(=W)INH(Cy-Cy alkyl), where Wis O or S;
20 R%is C1-Cy alkyl, cyclobutyl, cyclopropyl, CFs, or N(R’R*4);
mis1,2,3,4,5,0r6; and

n is, independently for each occurrence thereof, 2, 3 or 4.

2. A compound according to claim 1, having a structure represented by formula (Ia):
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11, 1, 000 HH T7 ,CKYIN-Nh .,..uv 170 ""NH, 20 i 80 WO
2006/ 127252PCT/ US2006/ 017672 H H O Nr%\ 0 5 O---yN ONIOEt 1 O . N -

| f 117k10NeoMhdy128sAN -1v 0 H H NHWe PCT/US2006/017672
and N.(1'1 10 .1,0in

RA -~ N RB
“on HO.,
HO e
A v . O
l\\" ’Io
"0, 0
g’l’oH
(Ia) OMe
3. A compound according to claim 1, wherein R* is selected from the group consisting
of
OMe o ™M o~ OMe o ™eN

! , ! s 1 ; ! )

[T W g

OEt OH NH, NMe,
ST SIS GUEI & S

Suuy Tt

OMe NHMe NHEt o N
AAS S A S S RO

M\J‘O e

’ ¥
N

~0
e T
oy o S0, 90 NMe oY OH
L o . 0 " J0
15
N t ~F N.__CF
0 o AVARER | , 2 G
A O O I. o e J. 0
}I;ii /\,H H j‘l)\ NHMe
~ Q" N
O/\n/ OMe | o) \rr , 7 HMe , ?/W ’
H N
T
oYY ?/\01’ N(}; ’ T



4. A conmpound according to claim1, wherein RAis selected fromthe
group consisting of: 5. A conpound according to claim1l1l, wherein RA
I s sel ect eglohogeeizbe group consisting 15of: WO PCT/US2006/017672
2006/ 127252PCT/ US2006/ 017672 6. A conpound according to claimb5,
wherein RB equal s Rc equals H or OH RD egenls Me, RB equals H or

OH, and le equals Hor Me. 7.A conmpound Acc dlngto cIa|m2 hayi ng

a structure represented by formul a 4b, lcm IdH, If,

g, Thor Ilo/W%QMMZ?ZSZPCB?USZ N
g8 L

H H
O/YN o~ N N~ OMNHZ
Ll VAN S i r
5
H H H
o/ﬁr ~OMe o N\H/OE‘( O/\/N\"/OMe
WL o ’ e o} ’ s e} ’
Y. LTy o e
o O N 2N Lo NS €
H H
O/W\n/ NHMe . and O/\/N No_~
10 ol o S
4. A compound according to claim 1, wherein R* is selected from the group consisting
of:
QP QP QP Ve QP
HNTTS Hril S~ HNY , Hi}l’ “CFs ,and  HY “NMep
5. A compound according to claim 1, wherein R? is selected from the group consisting
15  of:

?/\l_rNHg , ?WNMeg ’ ?/\[rNHMe ’ ?/\H/NHEt ’
v O v O wher O 0

H H
N N /N\
fryor fUYVe $iwme L
H H
N
‘DTG NS

H

O/\/N\n/ ‘

o o
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OCH2011200H20H2C(=0) R2 , 0" OH Hat X fv-"oAN1/0O -7 (.110H one 8. A
conmpound according to claim1, wherein RBis selected fromthe group

consi sti ngyghoRhMkz n-propyl, n-butyl, 2-butyl, , ' OeiaRao0sierid7:10
1-111 , and - 63 - WD 2006/ 127252PCTM520061017672 9. A conpound

according to claim1, wherein RB is sel ect‘edBf romthe group
consi sti ng® A compound according to claim 5, wherein R® equals

N A

RE equals H or OH, R® equals Me, R® equals H or OH, and RF equals H or Me.

7. A compound according to claim 2, having a structure represented by formula Ib, Ic,
5 Ie’, Ie”, Ie”’, Id, Id’, Ie, If, Ig, Th or Li:

O

[l
\NJRB O{CHp)mCR2 . _RB

Wy
"oH HO.,
L
’ * O

JIO

10
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of 10. A conpound according to claim1l1, having a structure
represented by formula A-12, 5 A-13, A-15, A-21, A-71, A-74, A-77, or
A-78: NvbyRodBLO7262 Nr. "- OH Ha'. on 4e/r.-0 y . 110H hmayus2006bize7A
use of a conpound according to claim1l in the manufacture of a

medi cament for the treatnent of a disease of inpaired gastric
motility, wher t he di sease is selecte ro,
consi sting of E‘(bcgr%ropar esﬁw‘ ggast roesophageal gsﬁzgch}?ségs@yp
anorexia, ga Al HerHét aki s, postoperative

scl eroderns, i pal i do obstructi an
chronic condti n (cety inertia).

7 OH
OMe

I A "!OH
(Id" OMe (e)

O(CHo),NHR® \NdRB N(H)S(O2)R® \N'RB

7 “OH
(Iﬂ OMe

OCH>CHa0CH,CHLC(=0)R?

\N,RB

<~ "OH , 7o
5 (M OMe (I) OMe
8. A compound according to claim 1, wherein RP is selected from the group consisting

of ethyl, n-propyl, n-butyl, 2-butyl,
S R
AR TS SRS S I
OH o
10 “’"/\V ’ 111"/\<7 ’ ""‘z.):‘ ’ 11”/\[( ’ 1%/\%,

%/\/F ’ '1111):' , and -y%/\/OH ’
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12. A pharmaceutical conposition conprising a conpound according to
claim1l and an exci pi ent.

WO 2006/127252 PCT/US2006/017672
9. A compound according to claim 1, wherein R® is selected from the group consisting
of

"“c./\z:, M/\Cﬁ’ %/L, %/D,and g™~ OH

10. A compound according to claim 1, having a structure represented by formula A-12,
5 A-13, A-15, A-21, A-71, A-74, A-77, or A-78:
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(A-77) BMe , (A-78)

11. A use of a compound according to claim 1 in the manufacture of a medicament for the
treatment of a disease of impaired gastric motility,

wherein,

the disease is selected from the group consisting of gastroparesis, gastroesophageal reflux
disease, anorexia, gall bladder stasis, postoperative paralytic ileus, scleroderma, intestinal

pseudo-obstruction, gastritis, emesis, and chronic constipation {colonic inertia).

12. A pharmaceutical composition comprising a compound according to claim 1 and an

excipient.
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