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WD 2006/ 127252 PCT/ US2006/ 017672 MOTI LI DE COVPOUNDS

TECHNI CAL FI ELD OF THE | NVENTI ON [ 0001] This invention
woeb@iiensto agents for the treatnent of PCT/US2006/017672

gastrointestinal notility 5 disorders and nethods for

their preparation an . THE | NVENTI ON

[ 0002] Gastrointesti W@I@Wr egul ates the

orderly novenent of ingested material through the gut

to ensure adequate absorption of nutrients,

el ectrol ytes, aﬂg% hEp. F ENT9ON he G

contents through ﬂmgg@%gﬁ’?psﬂﬁac , small

i nt est ine,. and. col 0 [ . T
bl ai TR af B de e MsdhRBI0E s Hoal e B BusRii Abriiy
di§8ets ah@mettvdk forf theinprefarative ahiiseand pr event

back-flow. The nornmal G notility pattern nay be

i mpai red by a vappeKGROUND @FFHENMEENTIGNUdI ng

di sease and surgery. [0003] G notility disorders

hag! ud I FQRAT §8E ) A 19RS RNRISH) mo9Ehnt of ingested
[o?ﬁéieasg}ag?&(t q‘f% C:g%t r0|o1 re l:is, V\hose&?{/n”ptorm s .
materhltbmugh dreegih to pssate adeguate bbsorptionanfywtrients, dlectrglytes, and fluids.

vom ting, .i.S e del ayed tyi of stomach ntents.
g anat af el CrinEat B sepRhethnaf P, Sp DAL EhE and colon
ddpBBds’ &f debonglf contro Bt ARhiHI pEBRAL afDEvert] Sphifiéterst Which regulate
esophagus. The nost conmmon synptons are heartburn and

theliy Sprneasd movewment asd peeyenideaskflozm Breopiagh Gl motifisy paitern may be
. a 1 . . gxannl f i_sord i
o 7 B Y e O TSR B Bt cer s 1

anor exi a, 1 bl adder stasi ost operati ve paral vt .
10p93} s, @6{1%?188@1} ’er%cﬁlﬂ? ggﬁﬁon esiy gﬁ% g%s%@ﬁqu%g?ag%eﬂu% disease
(“GERIY 8Dl s RO SIS WHIEOF R ptSIRS h{c!lddefstqn@e[&Si[pSet, B&tburn, nausea, and

chroni'c constipation (colonic inertia). [0004 . o
vavhiting; in thesdedayzd-campitying atstampepeangmtn ds e&é%%Oetb@ yatigd clinical

endocri ne Llssin the in [ hal . i adi
m?%lg Sﬁaéloﬁf‘)i) ﬁ%]e ﬁet}lgcoeftpstto rac:hna&ff:i Eﬁéb%%a% ‘[fgglg?%%{rﬁtdrrﬁll%g? %ﬂgﬁéﬂ@ The oost
coi@hbh kiniptombhiee Bebifibhinsdndatysstinsiaf with®fcdduss feoragsshageal erosion

that act as notilin agoni st sllé"pr oki netj ¢ ,ageg%f"% 2? _
alpralsnayereie Qe dder exmplesafSlfisprders i wpiohimppiged 1 motility 1s
IR0 AIE RN, LAYl RSS! R et
inAstihdl @ayiaivbbstrBaos Haitale bywplryadenyd, Basueds, emesis, and chronic

Erythronycin A, a commonly used antibiotic, is the
congupation i RISHC 1BFHY nport ant nenber of the fanil y. (In

the erythronycins, the 16-nmenber |actone ring.is. .
[0pedler r diotilin 5 Pnemivaepidingetidnorgions gpoyelsh 8y cadeggne oells in the
o8RRI RIDOLIAIAT ot f R A i
Thosdriintnatidn ofihdrapewticengents éhat act dsonetiint dpenistsa{prolisetic agents”)

and desosani ne resi dues, spectivel y.
has been proposed as a treatment for G{ glsgr%ers. y-)

[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



O 90 N2 Ra OH, HO,, 3 (1) Erythronycin A Ra = CH

Ro =M OH1I S 50 (2) Erythronycin B Ra = HRb =
wOR006112R563) Erythromycin CRa = CHRb = H 0 PCOUS2000/017672

1 (4) Erythronycin DRAR=HRb =H 3" ""OH4" ORb

: ' C f.. erythrao ' I pcl ude "

porde 8Lk e o LR BT ARO T o 8515 at positons 3
amd § exetrsfehel e hebo claddoee aiddd¥pianiihdiresgines, séspactively.) ¥

in erythromycin A (1) 5 and, nore so, its initial

aci d-cat al yzed degradati on product (5). (The secondary
[ 2 spiroketal (6), is inactive.)

, vy OHO ., "' ~Q O, H+ a_~70 O b
qlo. ., gk BythueiooGin (OB“C‘RB oveR =Me

, ' 0" 20 EBtidondyein BVe [ @B6A R”=Me

“By “ohe di scovery of notilin agoni st activity b

& r,/g)rrycn A and dedPadBrytyenpeduct 5R =OH R'=H

r eSear pheMs. fidve” endeavor t ' new gotiki des, b _

as macrolide o wth p?@ki %re}?iil@&%ﬁ]\)u ty g?e ﬁ R'=H

cal | ed. Much “One research has centered on

gener at i ng n€voRrRY yt hronyci n anal ogs, either via

post-fernmentation chem cal transformation of a

[086¢]UT 1T 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.)

_ NMe» NMep
o i Ho,
H+
—_—
HQ NMeo
T P
+ W ‘v
H N ‘0 0

0
Z “OH
(6) ggl\;

[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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-2 WD 2006/ 127252 PCT/ US2006/ 017672 produced
erythronycin or via nodification (including genetic
wengisnewsgng) of the fernmen- tation process. PCT/US2006/017672
Illustrative discl osures relating to notilides
Omura et S. 5..008,..249 991). and
priiond <hapyom6 . vipEiodiF e eindig detd S FhbisRingiae e foment

tafi 61?%1*6@5@ $Mustrdtive dlblﬁoﬁlr&%%laﬁgé td H98Bdes 1hﬁu5&: @ﬁuf’hﬂe% al., US
); US 5,538,961 199%) and US 5,55

5 @Qfgw(w%m@gj%ﬁ 136,150 Frgadsye 1@@@,47(};@1 (1995); Freiberg et

bl R 45351850 GBS o g S50

(mbw Eaﬂé alal, USS 52@5& @986)( U398954, 41|Hr(e9971)am$rfaﬁ123253 (1998) and
e es et a

U@ ggg@g)a,s 8 A},?ﬁ&;ngga %ﬂaz /(ég%@gg/gur& ot gédgg)s 553,088 (1998);
Pfgﬁllailﬁ‘}/dfé‘f %zg% LSS 22320%%/ A(ﬁ Q%Og%/e%' et t@g Ogé)é oza@ét%%@@@o)eksmey etal,

USQ0a1/8625936 1018002 ) mhmmauumzwm%am 1J (o) é?@trsras etal.,

UREBbSA5 B et B3R i it T bRl ol RGOty Renica

Aﬁ%&g@abs% b6 B 20480): Santi/sr A0 MQﬂB%@SG\'Al(@@@@) Carreras etal.,
Liu et al., US 2005/0256064 Al : Omura et al

U8 20050 b33dl9|15cls(21)98)5 Cag@ras 26@4.-38 g@%ﬁ?]ﬁ)l@ﬁ Adl| (20085 @tvget al., US

2@5@380%@@@99@&%% 320/55%25{62%99@;%% Lém 25, ohits et ., Biore,

&Y. DHem. L] 1998988805781, Paglﬂhleamt ey M. Bhem., J998\/Ed 3402-3408;
Chem, 1995, 38, 1793- 1798, 15 [ 0008]. Al so potentl ally

Fagbih ekt i OBSEHK AP EREY G lar e e Ao S8, 1793-1798.

scaffold conpounds having a derivatized ether oxygen
[0008] ni t w’dg@potamtlally@eg;lmstotth@presw anventien areqyythromycin scaffold

CRPHR AEE §EPTTR DL et ofpioatycar B! Gk, even where such
cdrdfoidls aldaReRmtilia a%ém@tb illudtkatige ai’sSLo&lﬁ'és hdifg: %owwkl et al., US
Kobr ehel et al 3,983,103 1976 Toscano

3855280 (1974, @ageyohap@@mvaw@ﬂéml97 < Gbighal @k US 3,983,103
CSEER RS 5.1 5l ARy L8 hd Bl io s

all)%éﬁs 569, 1 %581995% KA2RGiE)s erko FUsrﬁe770e579eal9%88)5)ﬁsa;a4@zz.zUs 6,169,168
; | va armaceuti cal s .

Bb{GU iRt stk ol 2408808 (H54) @éya?"%e idds Fl 41628

(%zse) P%’a %ﬂ%@&%% %09231 03 %fsagad etal JTP é@(ﬁz/241391 (2002);

1059- Neperty’ et al .,
RiRbamizan Iak i J QetriGhemist7797%16 (D) lOﬂ%DGﬁOiNapM@joezgﬂe IRoezniki Chemii,

B 5, 120 e 8 g S o PR, B

az'\/@t Ahﬁ&%ﬁbsc 1§1?F§a af. (1% C5.qpt MedijdsBAR LR, ASodiica @BEmica Acta, 1980, 53

et al., Croatica Chem ca Acta
(31,93329 24381a@QP,>QIJa26191 2€roaHamChereucy|Acta,J1985¢ﬁ&GZBM 2062, Huint ef al., J.

A I AR s e R8T
Do erdt S HS: 001 S8R BIBE ar%‘?%%%ora"ed herein by

reference.
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BRI EF SUMVARY OF THE | NVENTI ON [0010] In a first
aspect, this invention provides a conpound, useful as

waea 2pieak7232t i ¢ agent, having a structure reprepemusznoby17672
formula (1) RANRB "ONORF Hoe, RCOH OeO OCe O

| RE

saI ts( | )sol \t/)aPeg a%%mﬁgﬂ@ﬁﬁggﬂ\}é’%m%a?kﬁ RA

(i) QCHR) (=0 R2; 10 (iii

[0({1,0],) ! (ﬁ( @ﬁm@m Hyis 1nvelp,t}ormrg}4§ys ARIRBOUN 9&&1 ag)a%dfokmetlc agent,

e |%%%%WCE%C§ ;O)sslzec?red ;Lrsom t he

group consi sting of C2- C4RA1I I kyl, C3-C4gal kenyl, or

C3-A al kynyl, 3- or 4-
3-or 4-nenbered heter
the group being optig@na
nore substituents selecte@Hfr0n1th

mber ed cybﬁ;\pgl i phatic, and
\ each menber of
titufedywith one or
consi sting
or OH, (D) RD
;- and (F) RFis Hor

"0, _0O
Y.,
D ORP

il

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

wherein
(A) R*is
@  ORL

(i) O(CH)mC(=O)R’

(i) OC(EO)RY;

(iv) OS(O)NR’R*);

(v)  O(CH,),NHR’;

(vi)  N(E)S(O2)RS

(vi) OCH,CH,OCH,CH,C(=O)R; or
(viii) OCH,CH,OCH,CH,NHR?’;

(B)  RBis selected from the group consisting of C,-Cy alkyl, C3-C4 alkenyl, or C3-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;

© R® is H or OH;

(D) RPisHor Me;

(E) RFisHorOH;

and

) R is H or Me;

wherein
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WD 2006/ 127252 PCT/ US2006/ 017672 R1L is Cl-C4 al kyl,

which C1-C4 allcyl is optionally substituted with OH,
wapoe@@52C3 al l cyl), hal ogen, aryl, cycl oal i poatiseg06/017672

heteroaryl, or heterocycl oaliphatic, said aryl,

RERAE08) alkgPWh?oh daeb%ﬂ%?{ ¥op@RhiRh6LAGYE WMl ABNBL Bc,-Cs ay,

noi eti es being optiona
aI kyha,lo gerRZrylsyG@allthlRSMdk))aryI}br ﬁéteﬁilclk'Mb?hﬁ}ﬁHZ) safdhryl,
(}I %C qllgﬁﬁlc éﬁt‘é@@rg apag} :hete Pahgl;qtlc (rgg)l{g)es being- qgg)onally

aI kygabsu@@e(g}ﬂmj @gly o ad-&4 al kyl (aryl), C1-C4
O( 1-C4 al kyl), het eroaryl, or
§ (R?J@%Z)@ L #lieyl, (CHR)YPH, drCCg\Aﬁehaioadkx is Nor CH
| kyl CH2, bond; h
R i ??ﬁ%ﬁe%&%gﬁ Y hen % s oo (i1 )egcmgn
%M{ I, Ayl @I@})m \,&ﬁj}n%@( 2 alky emql haﬁﬁﬁ(y( '¢1 @4 alkyl(aryl),

i nde endentl 1 or en Xis
bondCi-Smalkyl @tel(qa;ylb O(€;-C2 allyh), Betmryborl s CH and (. i)
2 or 3 V\,hen Xis NN R4 is N(R3R3A) or Cl1-C4 alkyl; R5
|s S(OZ)(C,l C'apallcyl) C(=0 (Cl-4 alkyl), O)aryl,
Eré({oary}{) C(=OH, or C(=WNH(C1-C4 al kyl),
vvhere Wis'@ H%E S, 20 R6 is C1-C4 alkyl, cyclobutyl,
cycl opropyl, 3, or N(RBR3A); mis 1, 2, 3, 4, 5, or
6; apgkrBini S, 1 ndependently for each occurrence
thereof, 2, 3 or 4. [0011] In another aspect of this
mvethstIGH;ere is provided a nmethod of treating a

di til i Si
adm his0es RS B b abentdi cuch 25
t r eadaBEPlis ?) {rlasp ey €8} 2 Wheh fkeg tCI—?[’Z 81 '%Wﬁcr:n Xfls ® and Y is other

conmpound of the present invention.
anot her dbpetH.of abhed;iang éin llmhpeltdweﬂje lios ZpVIwMDGEJN and Y is CH,

phar mace I osition conprising a conpound of
this |nv;gr¥ta|%6%ﬁldaargpgn exci pient. [0013] In yet another

aSpeplts(r)fO L& or Bwetivhni 300 CHRAeA €i) Bos RUELIRYs &7;met hod  of
4nd ng.the contraction of a tissue contractllely

rlé r%l Q/@r@ticmﬁﬂﬁﬂal n, which method conprises -5
> is S(02)(C1-Cs alkyl), C(=0)(C;-C4 alkyl), C(=O)aryl, C(=O)(heteroaryl), C(=0)H, or
C(=W)NH(C;-C; alkyl), where W is O or S;
R’ is C1-C4 alkyl, cyclobutyl, cyclopropyl, CFs, or N(R*R*4);
misl,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

treatment 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
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WO 2006/ 127252 PCT/ US2006/ 017672 contacting such

tissue with a conpound according to this invention, in
wanowmwst ef fective to induce such contracti 8as/US2006/017672

[0014] In yet another aspect of the i nvention, there

i rOVI ed the.use of a conpo L hi i nventi on .
cqrije R b O st it & roBPo R AP eI i iy i Agioumt effctive
todh&8RSBcIPéorAB@dsed gastric 5 noti I ity. DETAILED

DESCRI PTI ON OF THE I NVENTI ON Definitions [0015]

foofd;i Phat L& 1nBRRPSs R RL FREALidY, tHAFARPRGHdENRE Rise of a compound of

saturated or unsaturated, non- aromatic hydr ocar bon
thisdine¢ntiondvi thg ptdpara$lpe of b mmdlqamm‘efor graténg béisease oﬁrﬁnpalred gastric
m‘(a% , as in "C3 1o aliphatic,"” "Cl-C5 aliphatic,"” or
! to C5 aliphatic,” the latter two phrases being

synonynous f [ | et I to 5

carbon atons EJ?\qLéhéﬁéghﬁﬁPﬁmﬁFq@% g\g\/%% ne is

not specified, from1l to 4 carbon atons (2 to 4

in the i nst ance of unsaturated aliphatic

noi eti es). [0016] "Al kyl" means a saturated aliphatic
[0ﬁ’tﬁ]et y “Aliphatic’eeana mstraighty on brasahedoshaits spfastether ysgturated, non-

biYaHE VBB aRin IR e sEiAE ABRMLCR Shbon BorkEhe Ples in C:
amlh“b Frct-e ail?haﬂ‘?’t dryic, t@CB Xliphefiv i lattrstr ipdes being

i sobuty t- but 1-buty -buty nd the_like,.
SYODERplS far e AYpha lﬁérwgtwﬁ“&guf{ﬂ%ﬂ 145 rabin L) O gVhre the number

of &fIn AN FAUR nggg@gg g{aﬁ %&rb&?nggms@ {4 tA® oS efBhe instance of

convention for e nu r of carbon atons
uizatmgie Bligpgit neadties). By way of illustration, C2-C4
al kenyl noieties include, but are not limted to,

[oeidieny l“AlgInylehns @saapdnyiphdtil Ihmlet}@ mt;hrtb@ saneoytvention for
cis-|-propenyl, trans-1-propenyl
dezslgnagng,g'{eéwy} er of oéﬂglp%%tpms ]gel@g @HP]écalib% ﬁy way of illustration, Ci-C4

algglqgi)%mﬁs 1ﬂbﬁﬁ¥ | Bt eréq}gl)tt Rfhitel lf('? e[tQ;qléll%le ﬂédg?fy Mpro gﬂ@ a86butyl, -

at1c noi ety havi ng eas Bon-c
blltyl,m‘tmtylbbbdtylvanﬂhhdh]se same conventl on for designating
t he nunber of carbon atons being 25 applicable. By way
jood7gi | | U&ﬂlﬁeﬁiiyl’Qﬁem@%n%phziti@yrﬁmlet}g{aﬁrh@%t l¢uet (otttecae‘ttdiywﬂbon double
(acet%l enyl) roparﬁg (prop-2-ynyl), 1-propyn
g FamegRnveRiion kéeﬂ&rr@@mg}he reabes of PRl Pf@ms ‘being

aﬁ%gﬁe.%%%y bRhRd rﬁﬁchdj 05 @ ) l?etn%fjriioféﬂgs RLRIR arp not hﬁnlted to,

ydrocar nDIe to 3 rings and eac
ethemyd (ﬁay]l),r@plfdpemyliamﬂ o3 pfqp‘-%é&yla),h:hg*l-fpmpmﬁl tran&)-propenyl, E- (or

ik ik e Sadhrd (St empand G R €

"%/cl oal kenyl " means a cycloaliphatic noiety in whi CE
[0gf8]| easﬁ”@ﬁ@l rmﬁglswl@haq@agptyob?érlr&qt_leasgowarbon-c on triple

bg&lo Wlél%ﬁgéfgng Cotlvena Ot 8@3?@1 gmg the number of carbon atoms being

applicable. By way of illustration, C,-C, alkynyl groups include ethynyl (acetylenyl),
propargyl (prop-2-ynyl), 1-propynyl, but-2-ynyl, and the like.

[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.

“Cycloalkenyl” means a cycloaliphatic moiety in which at least one ring has at least one car-

-6-
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oon-car bon doubl e bond. Cycl oal kynyl" neans a
cycloaliphatic noiety in which at |east one ring has
wanodeaztsz one car bon-carbon triple bond. By wapCofus2006/017672
illustration, cycloaliphatic noieties include, but
t k>
chl; %Ig%{e %(%1%/0'[[% B@glcl g,ggf;?tﬁ Ja/g?l %Qééhs %%@é@lﬁ)‘ﬁ%ﬁéq ety inw ch at least
ompyringolrest Ydast cmjacchrbontcylfbonanﬁlea)dﬂdraBVWay diBfistracief, cycloahphat1c

et el Grept g ied Ry GBtary | Soelgbatshant ppentingyclopentenyl,
C}%Y&Jeﬁ‘ﬂ &YdlohdxBRd O&ycldﬂ%f\;\ﬁé ; ‘g%’lﬁb&?ﬂ LA Q(Ifldn‘fantﬁe @’?@feﬁed cg:ycloahphatlc

%@l oal i phati c ‘nbi‘et in at | east” one
mpistieeak cyclpalkyl Qﬁes,@pﬁqmlbf erchipkopyl, dyoloB}ttw;abelmpsntyhmd
. E%Q ]eplaced with a heteroatom independently
8 ﬁ'ed fromN O, or S, where the N and S optlonally

0B or P efonfiparicy moagist @?@@@n% %91@% wherein, in at least one
rlné@kl%BP Ctb @lﬁjeg ?géﬁ}erab b ngjZ) Qs ﬂ g?’l@é’éd witht & i8teroatom

a cycl oa l'oal ke or cy c
lndwpécntlyc Seiﬁ@teyl franm NjkJ, oh Sath:re:ﬂEtN(ané Srqpmgnalbamepbe baslized and

R ey s, a5 SR Ak BBt plonyt

anf @ BERMGyclobRiyh AN YitHags 4 E}’dl@alkﬁ%/é}rc%dll@n Y lor c?él@ﬁkj/ 1'%/31@‘[}/, respec-
pi perazinyl, tetrahydropyrany hi opyranyl

tet /d
tivedy, d pbédinyed ﬂ@ﬁmr@pvméhWOEhﬂSfb@mSOemggﬁ%_dlr %lxymplary heterocycloali-
pl%aﬂk %‘%%H%{“%lﬁ% azn'ﬁcp?)gh%zeplam? 3 gl<18f( ,IX o'x%?a‘nyl tetrahydrofuryl,

pyrelidatyy, qﬁperﬂjarlyloblpmzlhyle teyﬂahydroﬁyldnyax&&mhydroqhkmﬁ a
oxXy a |o

and the |ike. 21]
te‘réﬂaldrcgpvpyﬁpﬁl sulllfgg@-, m@]&qﬂ'@%( )thlongrﬁp}qnyl thlolgpg}h@ypyl sulfoxide,

thﬁ)ﬁ%rgxy?&ywlﬁ n]% eﬁ@ QoY agllyy E%r@ﬁ%eny ﬁ?%}&)tﬂ@lrgggfé%f d\}mianyl

thjeG@PR and Hed 1dgen" or haI 0" means fluorine, chlorine,
brom ne or iodine. [0023] "Aryl" neans a hydrocarbon
[Om [ et y “AawxpY ‘@ry1®d; ‘alkylthio’Yand rdrgiEib enehh NO(SKS) e-ﬂ)(aryl)
erein_each ring has from3 to 7 carbon atons and at

-S(aélaséll agfheSEry respegiisha P EmpvGre megwxyi phenpey,migiylthio, and
]ﬂﬁﬂﬁéﬁgyg%%mg§ §used to each other (as in naphthyl) or

each” other (as in 25 biphenyl) and nay be

[Oéﬁf is c ?%Iﬁlp)g d,e d ‘ﬁﬁolﬁn %‘eag%ﬁl%c 81{1I 1?113? tbg;I aS1ne oridt

W‘Hﬁnm Ay A’Qn ﬁ%ﬂ%ydggme%f ﬁ9iePycll%a§?lf%§1§¥len§b h?lhfgﬂicychc ring system

whapslaR¥dh ri Hz!ikeﬂ’dih ’3 16 h%ﬁﬁf(‘ﬁlré'fdfhs arﬁrﬁt M REGMing ﬁréijomatlc The rings
acenapht hy 24] "Heteroaryl"™ nmeans a noil et

in Hwnrrggsyateimm@y e ﬁlsed toeachoithey ¢dsiiv nephihyl3 psbmdedhe eagihrother (as in

h 7 b t
oi B0 ey 5 foie G dondea o RGP R e iy PRI Of pyclohiensl
phb@yl)e r BaybIifndepandeniion, asgheséied ihdieds, buosat Not @mn@d to, phenyl,

where the N and S o?tlonally may be oxi di zed and
naplﬁbylwteér@hy@ﬁamwhsﬂﬁydw ;quhcayhphensntheylc Anthracprdsand acgnaphthyl.

WO 2006/ 127252 PCT/ US2006/ 017672
[0024] “Heteroaryl” means a moiety having a mono-, bi-, or tricyclic ring system

wherein each ring has from 3 to 7 carbon atoms and at least one ring is an aromatic ring
containing from 1 to 4 heteroatoms independently selected from from N, O, or S, where the

N and S optionally may be oxidized and the N optionally may be quaternized. Such at least
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one heteroatom containing aromatic ring may be fused

to other types of rings (as in benzofu- ranyl or
woebtsahyxe oi soqui nolyl) or directly bonded to 8CH@IS2006/017672

types of rlngs (as in phenylpyrldyl or

o&'ﬁé‘(&bﬁ@ﬁﬁ hid et g%llﬂatlc ?ﬁg A o#f T{oh)?lﬁer't%e@%? hﬁké &8in benzofu-

het er oa es i nc

ra_tlﬂi dettwiyﬂro@sdqummj/ﬁ) or d1mo’dglboﬂlc1dd to pﬂreatyple;’ bf n@g@ﬂzm inyphenylpyridyl

llpm-w )aé%lf X/l j‘\p 1515%3%0 qt%rrglglgl %meues include
pﬁwlylnﬁﬁaﬂmlthm%é@a '(ﬂhYénP/l) MBI azdlﬁogkﬂzﬁﬁjy“ azolryl thiazolyl,

ui nazol i'nyl, "cinolin qui nozali'n hapht
isofhiazelyl, ftuw@hxlj tetrpzadyl yj/ndy}héﬁ-paom{mbfﬂx@’yyﬂdazmx]aﬂymnhyﬂ pyrazinyl,
enot hi zimd

a5 HEl bR R B fr RS L B EB . mabhtriciny, benzo-

mﬁhnbe nlzdmiu B@ﬁeﬂmpheaﬂr belidineblyl, AR diabelyl, Iph@notﬁl(a%l?ﬂ benzimidazolyl,
Where it is indicated that a noiety may

begzpfgiazqlyk é@en@fewnxls cazhazedy, @bewthlgmlwgﬂ, am@dyloand the like.

unsubstituted"” or "optionally substituted" phrasing as
[0929] " s ui¥éhdre iitie thdinatedithal abseistyuhadbCubehtutddg yich asiby use of

“« I i,4 uted. .het
DG Bt LBt DR DD hred PGSR Bl BRwed or
ungtitgsierted Cy-atkyl’ Uorf ‘f SondllyupiRited RBERarfAl efush aldlisty 83§ have one
or two in nunber. stituents and substitution

or gagre dxdependently éelgetpe gubsttugyts, pyaiErably @m@ﬁo@fqmmmbbr, inppre
préi%ﬁabﬂ? dne Wogﬂ f&ﬁg?{ gul%s?iéuetn& anra‘r)sggét uich Oﬁg"\,/g%em]s a0 %ﬁ gelected by

st tuent |
onaro orrhmmy ckilll iyt tlsd @b baviapde gaMforGEélmbﬁat)Swwmeﬁ teeaibBtuent is
es known in the art as well as the nethods set
attpg} pglidﬁ COIF]B@ s th q&‘lagg cgqegg,qall,y stable and that can be synthesized by

|
te&%ﬁ/u%ga Rﬁ%ﬂ; ﬁﬂhleaﬁgs g@aig ¢thoé§§’ %ﬂ&whe an an

| y 8¢ I:a p R
gt i t%ﬁﬁﬁy\n t@%{fﬁ‘%g %F% hespla! 8X %IE%WE %rymyny?
“bmﬂalm” etd-the lit®ingdayt analikyl kel 0 Hmynﬁl&nomty‘; Bs 4@ chétamay be,

ati sfj ed) val ence at _the al kyl, al kenyl, or
Su]éﬁf)ﬂftﬁ WI%&W ?tslioclé‘il%’fﬂhéﬁ%@arrﬁl clge m@ty, HHbp é@smmay be, with

thé\bﬁé?ﬂ (Qﬁ‘sza‘ﬁl{ﬁ&i) hfgieﬁl {% ] y‘% ﬁ’ﬁ}% bﬁ 1%2] alkfl'g}g P‘Logﬁy,l fog %}E(jan%%lg asin

Conversel y, cyc
behzﬂ@hmahyh N—mnlylhzoywh‘jlfldﬁhkmbholmaethyl ronid ehey likea SCorhversely,

g R P s A . iy, s
cad’é&hlgsy giggﬁ‘éﬂiuté& Wlﬂ‘l' a)n a‘Hiyl ;ﬂllkéﬁlyp %ed, Orﬁgi)éw as the gase may be, for example

as ﬂbmmmnyl (tcdyig)l ot a;léyltychhenﬂa ﬁ‘I-b/rircadyhl}dyl” éihq,lba,lkﬁf’ ‘alkylaryl”,

hy @ case sti t. ed with on
oS o e s AR vS Plormoit iy b 5e T b substiuted
wigt cme orasort bethedaentiTRY stisstituent @Q/a?dxyB)hal’&ﬁ}étcOfas the case may be).
illustration, pernissible substituénts |nc ude, but
[00@7 n OBy IV\}a ol liskr@ion %Eﬁﬁﬁ%mﬁl‘é%ﬁﬁs‘ﬁt@énlt F)ﬁut Qfe not limited to,
yl), enyl (espécially al yny
alk[y la(eepmalw meth(ﬂ/@ﬂ atlatl), pﬂc&nyldesnwtaély (aﬂyk)J %ﬂklj/nyﬂ),my]l, heteroaryl

ey b AR Rorioeintioke Poniar N utndy Refoalisbesraigy

mﬂﬂ}(ﬂélﬁﬁmﬂ)hﬂﬂ'&rm}quﬁlﬂyﬂ Qaspédid droxyethyl) cyano, nitro, alkoxy,
hydr ox al k Q hal oal ky%él especial OCF3) ,
ma](lgy (3/1 oa]@y})é@@p@@lﬁcf F Q(cyclozgkyl@) O(heterocycloalkyl)

2006/ 127252 PCT/ US2006/ 017672
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-Q(aryl), alkylthio, arylthio, =0, =NH, =N(allcyl),
=NOH, =NQ(al kyl), -C(=0O (alkyl), -C(=OH, -CO2H,

we(z‘x@os@)zm - C( =0) al kyl), -C(=0 Q(hydr oxyal Rgir)S2006/017672

C(=O NH2, -C(=O NH(allcyl), -C(=ON(allcyl)2,

ol e H AR 00 oy

i wl BLONIEOHETEO ks Ia:&omnsiaroxyﬂkﬂ) C(—O)NHz

GBS MS&N@;@MQ“@T—%%@QO)&@HM Gydroyaliy),

:o@ggﬁﬁpﬁlgw ORI AN, BECObRy,

G@(ﬂN‘(ﬂhﬂDzwh)io N> DA (atipil), -N¢aBOZY aNGY(ayyl), ~NEZ M dtox yalkyl),

NN NG R0 g v Rees SN C gl R o iy,

N®@E N’H bmzetQSbgau@%bSSHt efty), -4@ray, es@F/mloauctyl) -S(=0)alkyl,

het er oar al’i’phat’i c, heteroc ¢l oa

—S(&l(’dkylhyaﬂ;zblﬁb SOy (allty,r-B0:Nallisbeyand the ike.

- hydroxyal kyl), -Q(haloallcyl), -0(cycloal kyl),
[ooZ¥]het &Vbeay chembicyy Being SYbatiyked is ambhkphatib ingietsy piefdared, substituents

s e e, VPSS Terye <Ll BBy it
al{c&o%r( %%?(xﬁ@@ %ggﬁtg@a}%%cz%g@'-U%Hétél%cycloalkyl), _O(ary)),
a1kga@(ig,cn)rga¢1abk=9®,j—71\1ﬂo@a@mm, FNDIB,280apk 1), -C9),H, -C(=0)NHOH,
—(;(%ééalkl\l ’c(—%qu(ﬁ}cﬁ}'g&?ahfé%}q %@&LM@ %ﬁ -C(=0)N(alkyl)s,
- )2 y@U@’d) h W (—@b@’d) O(a G@P@)O(hydroxyalkyl)
-0% kﬁ@(—ﬂ)gﬂ%a])kyﬂij‘&g@kﬂmﬁ l‘g@gﬂﬂv@) -N(alkyl),,

NZEN SR g AR RO, e,

m@&t@)ﬁ\nﬁ(an@l)aneme*@m(mg QXWHC(ENBNNEL NASWy(alRY IO, -S(alkyl),

o eatet) -SCeop ke, s LY RS HAHGIM, and
SN W et i) g o

-G, =0), NNCHLKkN O (alleyiJ-ADEGOY( @k y18.-OA=0) @(edkyl), -OC(=O)NH;,

QORDNHOMES: ORI orids, NPt Gy Y Sl P (aryD

rgg@@g)@?yl?gygg(?p@ﬁ;ﬁgggﬁ@m A gédggfk&éﬂaﬁi LITHERE8)N(alkyl),,

arfely NRGGANH)MNRY: oxyal kyl , cyano, nitro, al koxy
-0(hydroxyal kyl), - hal oal kyl), -0(cycloallcyl),
[00£3] het &Vhay theaabiewt Heing Sbatituted, is akkolbiliphatic,dreydrddyictnaliphatic, aryl,

or_}ééggrg»f llgk%)lf piefé@i%b&%%ﬂﬁ@gﬁléﬁ j@ykl_]@lo haloalkyl,
yﬂx@%y Xég{g/aiyﬁ% ﬁ@d“(aﬁéo?%( bghydr%ﬂ%%d abkﬁ/élaalkyl)
-O(B(elix i), inasorpaydkyaliyyl), - QG D) Ak thio, GE1tHD), NH(BO K gl ), -C(=O)H,

- = - - - 2,
-Clt TR aRaRning r ootk FrRaN
-CRED)IERARAY, AEEET N (alkyl),, -OC(=0)(alkyl), -OC(=0)(hydroxyalkyl),
-0C(=0)0(alkyl), -OC(=0)O(hydroxyalkyl), -OC(=0)NH,, -OC(=0)NH(alkyl),
-OC(=0O)N(alkyl),, azido, -NH,, -NH(alkyl), -N(alkyl),, ~-NH(aryl), -NH(hydroxyalkyl),
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-NHC(=0) (al kyl'), -NHC(=0O) H, - NHC(=0) NHZ,
-NHC(=O) NH(al kyl ), -NHC(=0O N(al kyl )2, - NHC(=NH) NH2,
wooBsAeaskyl ), -SH, -S(alkyl), -S(aryl), PCT/US2006/017672
-S(cycl oal kyI ), -S(=Oallcyl, -S02(alkyl), -SO2NH2,

Nﬁ@l“ ue% 'SR 62?1( W%bm) W&&Pﬁ&@ggﬁ)k;IQ’HC(—O)N(aIkyI)Z,

MWHW)NHJJ?JESPMWW%I GS@myl) DEBGaf}Q) Sdcmsmkyt} -S(=0)alkyl,
-S(&all‘%g Féﬁm&é@}égql I a M)hymoéfi@@@r&dl spbstituents are
|
P SO G0 i e, s,

-O(Eﬁbﬁ@ﬂkﬁb k@(ﬁQ)(almO OX’@O)H' OO ¥ HRHO) NHY -€0-QhQ(alkyl),

R A N N BEoNER R Bbcoran

-O@H@ﬁ%wﬂ% yhHa feﬁk y-oce= y@o%ﬁkﬁ?'k%(ag}ﬁm,

and 500 ere a range i1s sta

QG{‘OONH(@IC}ZB, -BIUFOINeikyDs, N1 0% alksyls Nk, N s

NP2 Aol IR bl PRIy prrconGo,

andnWHEEBWNNEL,0. , by a bolded or dashed bond at a
rel evant stereocenter in a structural formula, by
[06Pi Ct PR h rahed edthied PRNA “Cﬁﬁ) @sal ‘“o? 95 E) 06%2 such range includes
configuration in a structural form or by use
the eed pobiscriboundarigeef haaatigeg nomencl at ure), all
stereoi sonmers are included within the scope of the
[0031§ ent Ubsss gsrtipulaestercoispmarsdse specifieially aﬁhmted (l@r@,sby abolded or
eof.. Unl ess otherwise in di v
Qo TR P ST ettt v & oSt dormd by SoheHien ofadouble bond
as Qﬁmﬁ 1 2 BSnfBatiBnh ¢ ‘drsﬁ'ﬁcthﬂﬂf f(ﬁﬁfulrﬁ bEDb Pﬁlu.lse st%%ﬂgﬁﬁﬁﬁe Hesignating
present i nvention. armaceut | cal
noamebﬂab) ell steraoisomszmare an@aded vothna ttwmppmmﬁihs mvteamre as pure
cobflounf BPaF B den IRt Sl e S BiciR B T Gppmciomers,
dlmerdoraek@; gdoaivtrial {sometS AndBsondbifistidndafd nhiyitRRh&Eb LS. all
tartrate, nesyl ate, mal eate, citrate, phosphat e,
ena@ép%ﬁﬁ%df)qbﬁmwénf(léﬁ%wat e). hydroiodide, nitrate,
hydrochl ori de, lactate, nethylsulfate, fumarate,
[0838hzoaf léharma@mtln@lt}eaccamlylb a0l&’ mbaustacialtof attempeulnbstitable for

t osyl ate. .and a conpound, has
ey ican B Rfp) JEnert A Sowtp il o Bt berds GcGatHyties, th
sa 8hi€be!in 5@l bddif6h 886 ke &a) Jul A RRERRSbréMi8A tirrate, mesylate, maleate,
megl um ne salt, amoni um sal t, zinc salt, pi per azine

citighe,tPhostgife ReRIFH-Mamater (cmbpraie) hydraiadides histatas dydraichloride, lactate,
m%%ﬁ%@?%@%ﬁr ealbgnzo tepgﬁ@f]la ﬁ%é e}flgtlg fé%ftﬁgrgg%bgu%e{%te tosylate, and

iI'né sa , um's Fane

thshkd. , Waert 4 d’b@nﬂduh@ has L) c;tnmsre Iam@ld:myfetlaé thewltfoan 56 adal such as a
%Ol vates are al so enconpassed w thin t he scope of this
calggim salk ROTASHUM S WgSIEsIYBY SPity s eluping adf? eweyondus Falt, zinc salt,

pif RS RO MR ROE R um salt, choline salt, diethylamine salt, 4-phenyl-
cyclohexylamine salt, benzathine salt, sodium salt, tetramethylammonium salt, and the like.
Polymorphic crystalline forms and solvates are also encompassed within the scope of this

invention.

-10 -



[0033] In a preferred enbodi nent of the invention, Rc

is OH RDis M, REis OH and RF is H corresponding
woOaow/1emspound havi ng a structure represented BgT/US2006/017672

formula la. Such a conpound can be nmade from

C@,ﬁgbhﬁgﬂy%&lggth@di eadily available material, as
low. RANRB OHHO,, HOOH\% O
[08 n% dol En;a%_)lreféﬁ@ en%%ﬁn[ﬂ%%%ﬁl 1506 iR ﬁt ol g[dﬁa 1%13/{?eRE is OH, and

accor o fornmu

Rlsits i1y Gbﬂbﬂ)ondmgrte aenmpdl}lgy}}afvmg@%ﬁmhhe réﬂﬂﬂseﬁﬁd blyl fo%hSla Ta. Such a
COHPOHHEIO %% © Brds @P%Wlhénﬁfeaééﬁﬁw}?&%@ Iaéf@ﬁald %@escnbed
5 he}&nﬁ@g,‘gul a la have a structure according to fornula
lc: -11 WD 2006/ 127252 PCT/ U82006/ 017672 O Q CH2) nCR2
N RB OH HO, ,, HO OH ., 0.,,0 0'Q,,, OOH (lc)
Ove [0036] In another P rred errbo\dmﬁsnt compounds
according to fornula | a. éoﬁ HO.,

HO R
W “ 5 o)
W /O
"0,, _O
2 OH
(1) OMe
[0034] In a preferred embodiment, compounds according to formula Ia have a structure

represented by formula Ib:

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

structure according to formula Ic:

-11 -



structure according to formula Ic': O 11 Q CH2)nCR2

NRBOHHO,. OHO 00 OQ, 2" ""OH (1& e 5
wpQOB7R7245sm anot her preferred enbodi ment, conpoRAWAIS2006/017672

according to fornula la have a structure according to

formula Ic": O QCH2)nCR2 RB gve HO,,, \\ N HO OH

.,,\\0"0O"OQ, 2" [chk2e [0038] | n another

preferred enbodi nent, co%(gﬁag‘cgcc&m g to fornula

la have a structure ac ng tgdorkula Ic"' : -12

WD 2006/ 127252 PCT/ 7872 "G uNp o) ncR2 N RB

OHHO,, HOOH,,IN Qv "

W

(Ic)

[0036] In another preferred embodiment, compounds according to formula Ia have a

structure according to formula Ic’:

o]
Il
O(CH2)mCR? . RB
N

(Ic")

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

structure according to formula Ic’’:

1
O(CH,)mCR2 \N,RB

(Ic")

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

299,

structure according to formula Ic’’’:

-12-



OO, O(lcOw [0039] In another preferred

enbodi nent, conpounds according to fornula Ia have a
weoennwsakwse represented by formula Id: 0 11 OER#/US2B017672

N OHHO,, HOOH 00 'O0OQ, O""OH (lId) Ow 5

[0040] In another preferred enhodi nent, conpounds

according to fornmula la have anngtructuge repr esent ed

by formula 1d': 0 OCR4 CHRPCaﬂH@N,, O pp0O O

"TOH (1d") bMe [ 0041] pr ferred

enbodi nent, conpou

structure represent Oy '

2006/ 127252 PCT/USZOQ 01767.

HO,, HOOHOOQ, O

(Icl")

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

structure represented by formula Id:

(Id)

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

structure represented by formula Id’:

(Id)

[0041] In another preferred embodiment, compounds according to formula Ia have a

structure represented by formula Ie:

-13 -



OH (le) bMe [0042] In another preferred enbodi nent,
conpounds according to fornula la have a structure
woemieazested by fornmula If: OQ(CH2) nNHRS N, RB  EETHS2006/017672

HOOH~ 00 OGO, OOH (If) Ow 5 [0043] In another
preferred enbodi nent, co ccor di to fornul a
la have a structure repr g%ﬂﬁ@ QB ggla | g:
N(H S(02)R6 N RB OH d OO,, oO" O™

odi ment ,

(1g) bMe [0044] In gB
conmpounds accordi ng f M a structure

&vc(=OR2 N, RB "ON ,
‘¢l h)y, ~Ove [0045] In
‘eompyunds according to
e&gled by fornul a

bMe

PCT/ US2006/ 017672
1-1 HO OH HO,, OH 'O @
anot her preferred enbodi
fornmula la have a structure r
li: OCH2Cl—|ZOCH2CH2Nh|§)5

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

structure represented by formula If:

O(CHy),NHR® \N’RB

(I

[0043] In another preferred embodiment, compounds according to formula Ia have a

structure represented by formula Ig:

N(H)S(02)R® \N/RB

dg)

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

structure represented by formula Th:

-14 -



15

B I \\ 1I-1 NROHHO, HOOH~ OO OCO""OH (li)
bMe 5 [0046] In the foregoing fornmula la through Ii,

woheoovaraseus groups RA, RB, Rl, R2, etc., WwWhePeT/US2006/017672

present, have the neanings as defined in respect of
formula | in the BRI EF JNVENTI ON
section herei nabove, exc%W%o dﬁr{ervvl se.
[0047] Groups RA having dn ether owlg&] at the
9-position can be sel € f“romt%)t) group consi sting
of M O ,-,~_, H Op, - ‘1YL, 1 0"-r CBt O
OH OM/ NH2 0 yNve2 H H~~‘F|Me N Oy 11
1~01 i 101 0 101 OLS
PCT/ US2006/ 017672
OSOoN- N-'"/ al j-

H2 0)~ Nwve2 0') \, O
H G~N-" 0Oi\iN,

SO0 "Nwe2 O--N~-~CH 5 . ., Y ,,, OON ON
O-/FO-NN/CF3 " O0O “IOH
(Ih)
[0045] In another preferred embodiment, compounds according to formula Ia have a
structure represented by formula Ii:
OCH,CH;OCH,CHoNHR®

(Ti)

[0046] In the foregoing formula Ia through Ii, the various groups RA RE R R? etc.,
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:

C')Me ?/\/OH (')/\/OMe (')/\CN

vwvuv wanr Wy s

2

OEt OH NH, NMe,

OMe NHMe NHEt o N
g oy e 1T

-15 -



.NnnO O-, NOWw O--,i NUH OANHVe O Al ~(/NHMe 1 I | |
l o. 0- .,,,,,,, OO0 HHO NO-NN~O~-N ONH 0O
woOlande/121850, NN O NV I N> ON 1 HS ~~. 0 OcTHSsSkhoe6/017672

1

O-N O-~NUN. ONH2 15 L HNi 11Ol ! 0 Ho yN-~Owe

~ NOEt ONOW QYYOO0O HH@ 0 /N ~~NN @ NHW 0
"' NOIN J'J1 20 HH O Ngive and O ~NyN_J|, 0 1
BB48] Prefer@bl ¥Mesuch groups RA are sel ecde rom

Jhe group consilkting of -16 2006/ 127252 [,

PCT/ US2006/ 017672 O 'Y NH2 OY NVe2 O 'Y NHwve O NHEt

§ § 3% g
e o g 0”7 "NMe; o gl
R A ST S . ’

H /\/“ H j\ NHM
~ e
o/ﬁ]/ OMe <'3 \ﬂ/ , <'3 NHMe ?W ’
10
H
H
o N 0 N\/\N/\ o >N =N
] 5 |} 5 ] NH -
N
e s ’ e o ’ e
N N NH
R o~ o
15 v HN-Z e o) e o
It’l\/\ H OEt “ oM
e
(')/\ﬂ/ OMe , o \“/ , o> Y ’
O e o na o
N § i
A ~ /\/\)'L
9 Y ?/\H/ N 0 NHMe
o0 NN Lo NS L
20
NHM KII H
e
nu 0 o S

[0048] Preferably, such groups R* are selected from the group consisting of
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20

NNNN O0OO~NH IINzz/ HNH O~ N),,-,I O (Nj\ N
O-~-NI I H and ONONJ1OHO It is especially
wonrefearr®se t hat such preferred groups RA are ceabiuseme/017672

with a selecti on of RB equals 10 or Rc equals H or

equal s ual s H or OHaed RF equal syhkt
gd\[ﬁe QO49] P?ef rre%12 group /\n/haw ng, a :ain en at ,
heO9- posi ti on~ar eOsel ect ed frem ©he group sDsti ng
f "OO0OO0O0OO00O0O0OHI ,SHIi'"S. HNi IS~

0
HN S, and H i Nl\/b2 11 [O 50] Preferred

thv
Y S fF
3 ) )
Qg/r}g(ps\[z\ﬂ are @TEF;T romt COI’]SI sg:nm/
et hyl propykl. ne butyl, 2- tyN\/

NOHO 20 Fand , iOH [0051] Mor e preferably, groups

RB ar sel ected fromithe group const st iHng of -17 WO

PCT"U ﬁ{fﬁﬂG?Z H ,OH ™
02/0@7 rl/l& Dre!f\,eroedNQApbdi’rrecl)nts, is H Me in
(Rsand is Hin RIRBA. [0053] Techni ques for
nodi er cation of the desosam ne dinethylam no group in
CI n conpounds to replace one of the naturally
yoccurr g met hyl groups with a 5 different group RB
~are taught in, for exanple, Ashley et al., US

It % es?g%@f pl%%é‘l(neﬁlqg )Silch[ rel‘e%éd%t 1)%'6{1 ’o?é% g?)m%%%{l %18%4 gsegectlon of R®

equalsr er as et
ﬂ"a)\ or %):I ?

RC equals H or OH, R” equals Me, R® equals H or OH, and RF equals H or Me.

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

group consisting of:

AP AP e 2P R,

.S S S 2S.
HN > HN™ S HN HN™ " CF3 HN”"~~NMe,
' , ' , W ' ’al'ld ' .

Ay wwwny v whnw

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

S R
AR S S AP I N
N N %)j LY m/\lv ,

VLL,_‘/\/F E) %):' ) and .,LLL'/\/OH .

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

-17-
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al ., US 2005/0113319 Al (2005); Carreras et al., US

2005/ 0119195 Al (2005); and Liu et al., US
waQow/10256064 Al (2005); the disclosures of whPCl/Ua2®6/017672

i ncor porated herein by reference. 10 [ 0054] Where an

al | ¢yl group IS ubstrt is pref bly
~gU i tut ed or - carbonl_as Q@Qosed to OH .
t hepg- ar bon. QQ.55 Spe f| exarrpl es of corrpoun

this invention according to formula | are tabul ated
[0 % Tab&r?ﬁgr fér}{a_?rﬁl?ocp m%%g, Ig't Egéﬁﬂﬁgﬁﬁ Bgﬁgﬁﬁizg@,imr . )R R34,
38T AP BT e N SRS

@i@n cifds or%&mﬁs@o Yeplack oﬁe ofthe n&@ﬁﬁl odehtrinfrnie oupk with a
y ame - pA— Sanme - X E;Ir%_e % b5

different group R® are taught in, for example, Ashley et al US 6,750,205 B2 (2004); Ashley
et al., US 2002/0094962 A1 (2002); Santi et al., US 2004/0138150 A1 (2004); Carreras et
al., US 2005/0113319 Al (2005); Carreras et al., US 2005/0119195 A1 (2005); and Liu et

al., US 2005/0256064 A1 (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 -

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,
RE is OH, and RF is H.)
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A-11 - 0 OH A 12 O1~- NH2 - O A 13 sane -
Same OH A-150,,-,yNw2 - j Os

A-16 Sane~ -

s A-14
OH -19

WO®@NOR5127252 PCT/ US2006/ 017672 Tabl e A ( cORCTS2®;/017672
Compound RA RB Other 0 A-17 O~ NH2 O A-18 OA N Mee

A-21 O-NHWw - y 11, ~ AT2ded, -, YOMB Sane 0 A-23 Sam

11%

Co;np_ound RA R® Other
OMe
A-l )\ -
e %,
A-2 Same N OH —
OH
A3 o )\ —
. g
A-4 Same /D —
! &
A5 o OMe )\ —
o g
S
A-6 Same %/ﬁ/ —
OH
PN
0~ CN )\
A-7 s g —
OEt
A8 ?/\[( Same —
v O
S
A-9 Same g —
OH
A-10 Same )j —
A
OH S
A1 g L -
wn O OH
NH
A-12 Q )\ —
Y e
A-13 Same /D —
"y
S
A-14 Same 1%/\/ —
OH
NMe>
A-15 Q J\ —
Ty g
S
A-16 Same Y _

-19.



0 A-24 0/ \ Same - 0 A-25 Sane - A-26 0~ ~ - 11<-~'s

A-27 N\ Sane - 0 A-28 o Sane - A-29 o N Same - -20 WO
waQow/12 28252 PCT/ US2006/ 017672 Tabl e A (conti RAE)S2006/017672

Conmpound RA RB O her HA30 ON- y O11~~ NHEt A-31
—Same - 0 H A-32 0. 3—Sane —H—A33O0—yN

Sane - 0 0 H A- 34 Toblé A{t@HinSedle - O 0"0 A 35 HN S~
Satre——1A-36 %clllb‘A A-37Sa B
Compound R H‘E R Other
X
A-17 )\ _
(') NH» g
0]
A-18 O/U\NMez Same —
!
Q 0
\S’/
A-19 (')’ “NMe, Same —
S
A-20 Same 1‘*«/\/ —
OH
NHMe
A-21 Q )\ —
7Y -
OMe
A-22 ?/\[( Same —
w0
A-23 Same /D —
o g
@]
A-24 O)J\ Same —_—
!
O
!
A-26 T | N\>_ J\
) —_
S g B
A-27 ?/\I/\>— Same —
~ne Neg
A
A-28 ?/\G\' Same —
0 S
A-29 i |\/> Same —
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OH A-38 Sane - A-39 Sane - OO A-40 H ,s~ - OO0 A-41

HN' S V Sane - | A-42 Sane - -21 WO 2006/ 127252
WOCH6iS2306/ 017672 Table A (continued) ConpouRdTRA2MRE017672

Qher 2 A-43 HCF3 11~~ - 0"~0 A-44 H NMe2 Sane - H

A~45- 0y N-Sare 0—H—A-460 y—N-Satre O-A—47—Ove

H A48 O(NNy O ~OTalife Acd@tinne@hme - A-50 NH2 Sanme -

O ASITT O YNHEVE v —= B
(Yompound RA R Other

H
A-30 o™ a)\ —

" 0
NHEt
A-31 ('3/\[(]; Same —
N
A-32 o " Same —
' /N
oo
N
A-33 O/\[( Same —
" 0
N
A-34 o Y > oH Same —
J o
QL
P .
A-35 HN™O™> Same
!
A-36 Same n O —
A-37 Same 111«/\% —

A-38 Same %/w/ —
A-39 Same g /D —

Q.0
\Y;
A-40 HN’S\/ HHJ\ -
A-41 HN~ W Same —

A-42 S /D .
ame 171,.
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OA520N, ,,CF3 0 HA53 O--y NSane - 0 HH A-54

O NUNS Sane - yO N A-55 N'NH Sane - -22 WD
waQG/122252 PCT/ US2006/ 017672 Tabl e A (conti rOe)s2006/017672

Compound RA RB O her A-56 OHO HH A-57 NWN, _,, -,

1
Nl

Sar-fe——SN—H-N+—N—>—Sare—A-58—H—0A59—6—"yN
Same - O A-60 0"- yTaed @aitmwe®E = H "vvv 0 A-61
df)(r)riﬁohha Same RE=H O =NTABZ 0 BN ) Same .
0,0
Y
A-43 S —
Hl;l CF3 g
O\\’/
A-44 HI;I’S\NMez Same -
N
A-45 0 Same —
A0 O
§
A-46 o) W Same —
NG

OMe
A-47 1 m%/l:] _
A-48 ?/\[(

/\/F
A-49 ? Same —
NH
A-50 (')/\/\/\H/ 2 Same —
s 0
NHMe
i o pu _
Al ,Jwﬁor g
H CF
A-52 e} ~~~"3 )\ _—
i e
§
A-53 0 T/ Same —
J. 0o
N N
A-54 o N ~ Same —
" 0
/N\
A-55 ?/W/ NH Same —
v N/
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H\'/ AA63 OyN--"Ow Sane - IOH A-64 O-,,_, N

uCeEt Sane - O H A-650,-,,i NuOw Saine - O A-66
wO=bdMe78ame RF = M 0 H H A-67 NUN,, ~ Sanme - pCBlushidvB17672
A- 6S Sane RE H O -23 WO 2006/ 127252

17
T

I'\/III ILJSZGGGII GJ. 672 IaUI T I'"\ (LaUIILI IIUCU) WI'ITJU d P\II'\\ T\D
O her HA—69 O - - - Fablo(continuedy H A- 70 o,,)f NIl N
amne - NI A- 71T O,NAVE Sameg] RC = H_gO A- 72
Mpowdhves Same Ro = H O Ne R Other
OH
A-56 Q )\ —
o7 .
A-57 o \n/ ~ N Same —
. S
N
] >
A-58 O/\/N N Same —
H
e 0
HV@
A-59 0 Same —
A0
NMe
A-60 ?/\n/ 2 Same RE=I
w0
NHMe
A-61 C')/\n/ Same RE=TI
v O
A o =N
-62 1 HN\/} Same —
§
A-63 o) ~"0oMe Same —
Y
H OEt
A-64 o > Same —
LT
H OM
A-65 o © Same —
M hig
NHMe
A-66 ('3/\[( Same RF=Me
- O
N R
A-67 o e ~ Same —
.
NHMe
A-68 ?/\f( Same RE=H
v O
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A-73 Same - 0 0 A-74 ONHW Sane - 1 0 A-75 Ok Nw2
Same Ro = H NHWM A-76 Sane - O H A-77 o~N 1) | Sane

WO 2006NOKsE A-78 O ,-,, _,NY HSame - 0 0 A 79cOuUS0d017672
Sanme - 1 [0056] Preferably, conpounds of this
i nVeﬂt: o€ €Ot dl || tu f\.u ||u= acj, I o, I b, I C, I C' y
lc", lc"', Id, Id TalrécpAl(fcs)ntirgled] h, and Ii have the
rytironycim A STEnReocnem Stfy at t g sSterepcn cal
§pd Rt posi ti Sns 2, 3, 4, 5, 6,58, 10, 1l @g']‘ nd

Uy

13 in the macrol actgne -24 WO 2006/ 127252

PCAI’@&SZOOG/OlmM : at the steragochenical center

at positions , , and 5 inwhe > desosam ne
resi due and™dt the stereochenical centers at
positions 1", 3", &", and 5" in the cl adi nose residue
[ Q053] Parti cof awd'y i eNerred conpsangds of this —

i nvention ar a,!,\ponpoumgyA- 12, A-13, A-15, A-21, A-71
A-74, A-77, and A—7[E\3l M\/\hose fully witten- out
strgturesare/&[(l"NHZOer—Qn 00J-~ M.y

HHo Ho oH ~ Ho ofme

NMe
A7 oy Sme  RCeH
v O
NHMe
A-73 ?/\/\ﬂ/ Same —
v 6]
O

A-74 O/\/\)J\NHMG Same _—

0]
A-75 OJ\NMG2 Same R =H
]
NHMe
A-76 (')/\/\/\ﬂ/ Same —
wans 0]

H
N
A-T7 (') m/\ Same —_—

H

N H
A-78 o Same —

07
O
A-79 O)J\NHMe Same —
!
[0056] Preferably, compounds of this invention according to formulae I, Ia, Ib, Ic, Ic’,

Ic”, Ic>”, Id, 1d’, Ie, If, Ig, Th, and Ii have the erythromycin A stereochemistry at the

stereochemical centers at positions 2, 3,4, 5, 6, 8, 10, 11, 12, and 13 in the macrolactone
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O 0'O00'O 0Ce OI 0QO0 0" OH/OH 5 (A 12)
~OVe (A-13) O O Y NMe2 OyNHMe O N O N OH HO OH

WOR@/1272580 OH ~ HOOH .,,~~ O 0 OO O " ' O OPCOUS2000017672
0 Qe, O"' OH'OH (A 15) 10V (A-21) Ove NHWe

ring’; o the gepegcwﬁ%gcﬁlcég@%t;%ibo% H&Be a&dﬁn }1{1 é;lxo dem@mme r651due
ang’lﬁf\ﬁn%) te%&@r&lﬁa%g%ne\f&%gﬁfoﬁg 1232 P %@52 808 Q:iaa@r?o%e residue.

[0057] Particularly preferred compounds of this invention are compounds A-12, A-13,
A-15, A-21, A-71, A-74, A-77, and A-78, whose fully written-out structures are:

O/\”/NHZ
\\

W
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10

15

20

HOOH% HO, HOOHHO,. .,, HOH 0OOOO O''O,,,
000,,, O"OH"OH (A 77) W (A-78) W [0058] Those
wekiddietesen the art will understand that a numnmBer/ustoo6/017672
paraneters are relevant to the devel opnent of
notilides. Nirstly, the evolution of the erythronycin
scaffold n\\tlhe nat ural produci ng organi sns has been
driven by Ni bacterial efficacy and not by prokinetic
5 efficacy.! Therefore, considerable roomri¢mains for
opt i mi ary ol of th structure-activi toy ~xVarionshj p
n agoRr| sj\activi ty. Secondl ' ?éaf iQ f/Lgt
i notilide to po [

I stance to erythro
,having anti-bacteria

? | bacteri ay? ai(‘QHi vity engineered out. Thir
Ay ack cofmBMey found among @)1 i des e
date is their propensity to desensitize the nDtiIide
ept fia
0B 22, e OO0 O A | b dfsgen e rtevan

tonks @wekq)n(dnachmpﬁydi@x iFéestly, Fbeletdhhition SttAS bﬂytHrMm@Eh(ﬂ scaffold in the
bIOfval|abl|lt are concerns - wit 15 ness the rea

o N BROHSE Sy B BRI Sm oY RIS STesPERRisAO M 1By prokinetic
v f dagy {

et%?ﬁéu ?{he?c%fe %cfl%ldgéaglneeﬁgrg%fggﬁlc 368 oﬁﬁ%&ﬂgﬁlﬂfﬁg% structure -activity

refa&nn:ﬂgvp ﬁa\neotllhwmis’eqmbiwitgd Stoonidiy & is st watekieable for a motilide to

B e St e g e el g an o
ex?&lﬁf&’ tahRSids hmﬂig &ﬁlﬁa@l‘%ﬁ@l LUVBF iyt 1ﬁ’dtﬁ@ HREGERIAR Rt in them of

evel is desirable. Thus, there exi5ts a continuing
resistancet to edghuamuysimaniibingics. | Degrsipotilide m@mtn@aqtdml actmty may kill

fferet per f U|r
oo i B s ST G Rerve bRt SRGaT prastienc yoi gty
en@ni‘eé&ti@ﬁ ati®aifbacefisl Havieg en%lﬁ&iéd &bl Ehlr@lyp b @kdwiRick €ommonly
agent has rapi d bi oavai | abi enabling it to be
mgﬁowmgtlbg@q e@rﬁhlated%dqﬁ@@@% PIGPERSty to desensitize the motilide
redd ?ﬁg@‘%g& Hé?‘ﬂaqu for g’% hlg[ %lg&’nc%sg,esﬁél%eﬁu&tgﬁ@és’ of%s ?t@l‘i)d)e eq%lt a weaker
ormorrpdpoasm(eachﬁp]ﬁylhbﬁﬁ) Fobghlyt aleﬂbﬂh%t arel lﬁgamzﬂa&hqtmé cofderns — wit-

rsis rather, be rapidly cleared
negs the ready J%gradatmn of erythromyc?n Acinythe stomach and the lack of activity of its

secondary degradation product. Fifthly, some compounds in the erythromycin family have
been reported to have undesirable pro-arrthythmic effects, including the prolongation of the
QT interval and the induction of ventricular arthythmias. Limiting these effects to an

acceptable level is desirable. Thus, there exists a continuing need to develop new motilides,

balancing the various different performance requirements.

[0059] In addition to the foregoing factors, bioavailability 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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out of the systemonce it has perforned its intended
function, i.e., have a short half-life. [0060]
wénoicder2saspect of the present invention provi 8e%/US2006/017672
nmet hods for the use of com5 pounds of this invention
S O BT ofBpsd B LS A T o8l fpdBing patint
cqmn[dfaam Furttentthe prokarepit iagent slaotild st i distgbitPrathes WY 1@pidly cleared

eed thereof a therapeutically_ effective amount of
oty of ﬂw»psaafﬁaﬂ e dihas prrerrd ifsfpieRdsbfimetion, f.gs hiea 3 short half-life.

exanpl es of disorders that may be treated W th the

IOPW ent iAROthes agrsGhefsthe pesserd énveptien Avovides mathadstferithe yse of com-

N T L p—

uspngthh ybmpomichlﬁihegﬁb&hﬁﬂl@élﬁﬁm dontpefse hd‘llrﬁimstenn%]to a subJ ect in need
ronic

obstructi gastritis, enesis
th@f&ﬂﬁ% ﬁ}sﬁtpies%c lytishiTe Rt ph3 compousdyafitgprgpent invention.
| .
TS BERE s oMU RSO SRTERRS A 35y
but Iamrwp éuutedab eystepheesis) gostraevopimgealanfline dtsmmeeaﬁ)miﬂaigaﬂ bladder

o B B SPB R i S CBRHLIR B e
enSdstOhR1 chkonielcohdtipdiivi %%ﬂ%@ﬁl&) TH %aﬁi‘éﬁﬁ¥ %Qs@t'obé(regﬁg $fd

can be in anmounts, for exanple from about " 0. 01
gagipensophageakye flox ﬁl@@@sevﬂéhaﬁnblecmanrh@radumwmrl Q]herfmmmnal

about 0.1 to about 2 ng/kg body weight. Single dose
[OQﬁJirpos iThe dresapeaticatlyreffectivesaradund nmbé sxpmesssdu hxrmtdtalralhﬂg dose of the

f t he dai,l
cop R R PR Al DA BB ST 8 SHUSTec 3 dabloghin o single
or G® BRidedQ1o8EHT ’J!'He&bfaﬁ&&%&s@ céh BB BESunts) f&ee‘?(gm fe, §f‘ﬁ$m about 0.01

treatnment of from about 10 ng to about 20 100
to pheutdOrmerkiabpdy weisht, lee npreswtly) fereabowd. per ahd>ay2 img/kg body

gl | i I . .doses. 0062 Typi cal | t he
Wa%}\{}en %?/ée d('é% r‘?’pc)’o gltlon? 1|na% gontains %’}Bwbrﬁ ﬁé@gﬂ.{i 1}&187 thereof as to
makenpait daidndoser DPE@M Alrda@fedtRadim¥Ry al@rdifg ﬁﬂYle present invention
suitable formsuch as solid, sem solid, or I|i i d

coppriss adminisiaHen &g a sybject yhlaqed@(f sugh t@@[tmpmte},j 5);0@1 al@mlt WP Imig to about
10@9 Eﬁfﬁdfnché’ Q&nﬁ’éuﬂa?sg ?f He ﬂr&%aﬁﬁogﬁ ﬂ;)ar 8£ fn s%ixgle oY r%ﬁihp?e doses.

actirve 1n I ent

o TN B R R A i

or bfepaGBith Chat AlafyHRIin @hy siEblcof busiisisdAl EsehRfolRXbELRAY form. In
enteral, or parenteral application. The active

gepsigls theinbarmaneytica ereperabion wdl gontpigrongcampire of hietdemplends of the
1n\]£é§tri&t1 aﬂ%a&% 'nggr'scﬁgﬁra%%g) &ehﬂ’ca g/ a‘é@ bnle %é:r%rerr oreerx%npwnt
Typialiptlicestives dgutdian ds 1n%ﬂnilﬁufh”k$1th Sllﬂ ng@ﬂﬁzl dinﬁorgﬁﬂéi cariByor

at her fogg sui table for use. 30 [0063] Excipients that
eXGHRen iRl fOF Fetpiele cRigralio8 parentstyl mapkcagieni T agfirengredient may

be tc&hﬁ&?rfﬂeﬂ SfoP bx | Sinh iﬂe'ﬁgu% gl%ﬂtté)flc%ahgaéér%g.ﬂgaﬁf}lsacceptable carriers

di spersi on or suspension al
fordeflots apelists, caB@leWBuppEdibL e PERAREGT AIG2QB6 M AEDAR, suspensions, and

flavorin nt.s, coatings, disintegrating agents,
an}(ﬁ@lﬂiog?ﬁ%gﬁg@ﬁé%rtuéﬁers preservatives, iso- tonic
and conbi nati ons_t hereof. The sel ection and
looggle of wlf?% that glayibsiused ejugde caigrs, surface active agents, thickening or

emulsifying agents, solid binders, dispersion or suspension aids, solubilizers, colorants,
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10

15

20

in Gennaro, ed., Rem ngton: The Science and Practice
of Pharmacy, 20th Ed. (Lippincott WIllianms & WIKkins
waQo®)1272skhe di scl osure of which is incorporat egCinaiseins 017672
by reference. 5 [0064] The practice of this invention
t n b f
ﬂ?@cﬁlfg\%géﬁé J&%ﬁgg&éﬁ%{njﬁ\éﬁ%{ﬁag %’geﬁt@,rlg\ﬁ/ﬁ%%gs %&eétgﬁer 5, preservatives, iso-

tonid a@hfsazinckm)nﬂimhtmk thetedfi Thé adleddion anEExme‘mf ﬂllﬂlble exc1p1ents is taught
Internedi ate 9 [ 0065

h f d
%ﬁ%@g@ﬁh FemiE s grepyienearayl %raﬁifefr@(t ’{Wnﬁfl'@?f?&um)(hppmcoﬁ
Wiﬁ%‘fhs' & Witllaﬁs S003H htﬁﬁ kh%cf&g %‘f thﬂhl is %ﬂ}fggt%d Rl refd ¥ eference

i nvention, was synt eS|ze I nternme

[Oggzg 4/ Oi]g‘%%é%c% fg’g%{f)k’g%?ﬁ‘ é&n §§g{1:1jlt%eghlpgérst%oohj§y r%ference to the

fallosdtigenaatpdes, vhichi ate pyovidetl &rengeof ilustratioNafdnotRe lintkdtion.
HO, OHHO,. HOOH% HOOHOOOO'/ '/OO0 "H

Exé;@ile Ilb-NS%ﬂHQsﬂof Bitgkhediged n A) 7 R=MM 8 RRH 9 R

I-Pr [00 hvdroervt hramycin A (7)
b3t hr afEhedide © &e”s@he% N-%6pd c%ziA di
[|n512 propanol1 gtr]ge\lr (1 1}%/ p 89];1—% and cool ed t y ), used in

the synbesisioh ssperehgampaiads gsth(sznnerglonswaﬁswmsyzedvas fcélm@d

AP et ol S RIS 000

disxleass obwhmhysifnlcd@oméd aesinbyrefdrdiye. addition of pH
6.0 phosphate buffer; then triethanol am ne (80 nL) was
addedQ After 2 Iy ,stlrrlng the m xture was extracth RC
W Qhc (3oom X 4), dried over ke crudeN
i ca gel chromatography UgingH@:,
1 %triethyl ar r.e produc
was obt ai ned.™
1% 52"PCT/ US2006/ 017672 ,.[ 0067] ~a&l t'e né(t) vely,
QW ng procedure can be used|
bottom fl ask equi pfed i t §.2-0
mechani cal {stifrer and internal thernocoUple probe was
charged wit hyfetdyl t-butyl ether (2,400 nL) ang” “OH
erythrorryci DMe400 g, 545 mmol, 1.0 eq.). Toftobirs
sus&ig on was added MeCH (800 niL). The sol ut| on_was
sti HAEHRREYF Yk ame 5 clear (ca. 5-15rmin)7 RieMe
solution was cooled wth an ice bath tbe—an 8§ Retnnl
temperature of 2 9 R¢=iPr ::‘

[0066] (98)-Dihydroerythromycin A (7). Erythromycin A (1) (20.0 g, 27.3 mmol) was
dissolved in 2-propanol-ether (1:1 V/V, 400 mL), and cooled to 0 °C, sodium borohydride
(2.1 g, 54.5 mmol) was added in two aliquots. The mixture was then warmed to 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 2h
stirring the mixture was extracted with EtOAc (300ml x 4), dried over MgSO4. The crude
was purified by silica gel chromatography using 2: 1 hexane-acetone with 1% triethylamine,

pure product 7 (17.2 g, 86% yield) was obtained.
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C. Solid NaBH4 (30.9 g, 816 mml, 1.5 eq.) was then

added in one portion. The resulting suspension was
webkowietksat O C for 1 h, during which tinme theprPewiuskioen17672

remained clear. After 1 h at 0 Cthe ice bath was

R T R

bdtema lﬁlasloegpnmmd wittea me/dm&ndahstw%ﬁ% ﬁlfgémtstﬁlhbmaﬁeg;l)le pr?:be was
noni tore % I n Il1ca
Clar%%de‘g{ﬂb P’@ﬂkyll é@p@é &/E 4(84%)1%1 bRy Gin P (480 gny4> mmol, 1.0
(ﬁf Q) this s'uébeihg‘lgg ok @O @@ ?r?.?l) m@%lu‘ﬁ@ﬁ wig §ﬁﬁ-9&’ &1 became
a ne (12 ;

y car ef ul itiron of acet exot herm c
cleadcd.iSoht maw)e The olutilhestastooded witle ah txerbaitntbainrint@mal temperature of 2

oGS P RABEETRPD 8 WSl 1008 20 4 e SR D OR AR Y g resutting

susb&RTorSWAs R a‘tVOt"U f‘épﬂﬁ Mirfg%lﬁ&l?ﬁhﬁ'tﬁ@&cﬁutmn remained clear. After
ri et hanol am ne (400 nlL) 15 was added to hel p

1 bet Bripdbeicetbathewssamongd i Fhevoixdure smspllewed huiweine up to 22 °C and

SRR AR 5 U bl b P LSRRG compice

asvhbiitdze b TEE | 0%, QOHNR)CH, TS SEIedHté] SOFritePsre SrapRidSyith
washed once with water and once wth brine (2,000 nL

aTBEORIR to APTtElize ey aaidity i the siboa gel Expesp dlaBVhIwasfdestroyed by careful

oA AP, R AL R B i
inBnd 8EnAGSUE) of 1m|;h;m M@C)fsamtpabk;mafeafuff@ €% pH 1660, N L), The
t her purl I catlon

fe?\ét}eﬁé]st\/ﬂv;é{e fo % 9[%)'@}r AR B Semhe BHS exqqmﬂa‘(es )Tneﬂlq@ioi@frune (400 mL)
wi acfd%@% RiipvdERRsose tﬁe'%"r g \}ibitgbZr ]r)z)nﬁ)l&’ 3[2%’ o{ﬂﬂ?&ﬁ was stirred

and sodi um acet at e
fond the rAft 8- aﬂ.dmg\satun@@i NEJ)IC%somtmn (ZQ@IO(me&,(Ihélmlxturh was extracted

T RIESR MR R TN ITIE T CAT M.

witl Brifé€l 000 MLTABN)| dridd BRRE bdIRMNa, SO Bl 8eh&RF bF Q8lvMRSthe crude

determned by thin-layer chromatographic analysis.
pragycs was deiad it vasumheyvend] @hi 10,°Qf Asvhiteselid wes obtainad 6416 g, mp

1B Bl 45?%1‘3&%& R b gt ES o Al RRa R Blaion

Iow I|d h usedfor t step w thout ..
W%?fh he i ol IHBE‘HPP% (8 digtroery-
thwhweedwe 19ang, 128 Mr%ﬁﬁl)l) dsbdiubd 4@fatd {yﬁEg,nq%mheHﬂﬁimethanol-

30 bottomflask equi pped with a mechanical stirrer and
watert @eh oIV 1 400mbl waspstaredrab B8 *GakdineH@ 2§ e 28/6trhmhDGrs then added in

o8B0 RSN L ARATGRERARLE SEERRL S 8 i s

poiﬁﬂnst’rﬁfbinpleie féaaﬂbrﬁwwﬁétérﬁin&(dwnﬁﬂimw d?ﬂéﬂl&ﬁ%l@gﬂﬁtahﬁl%s After

The mxture was warned to

remﬁvelro% éhle mélﬁﬁésf el sobent tg rmlﬁglrwe piteactedithise rﬁame@ pyigh BtOAc and
dr%gg)%gé N& @04 I&?ﬂéﬁ‘g&%c? g é g? I@gs t ag & ?W g%,élrhd which was

usecbﬁmnlemtrstépmthaslalfmﬁheg puhﬁcatmner nal t errper at ure above
60 C. The m xture was stirred at 55 C5 for 5 h. TLC

[0d6dp % MER¥ifdldwahi? letnatBielprécddd@l caRlbBtuSe BN H23%& thRE-neck round

above) i ndj cat ed
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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conpl etion of the reaction. The reaction m xture was
cooled to roomtenperature. Saturated sodium

wohi@giatsat e was used to destroy any excess i OBCWAIS2006/017672
until the iodine color all disappeared. The m xture

th\@@r%h@ﬂl}cﬁjﬁrﬁﬁ%ﬁ q.P¥. fﬁm}’i @oxgﬁgﬁﬁc}gﬁﬂ on?ét]ge&a.{%?l i\@g& eq.). The

taking~ care t0 not Tenove
mmm@emspma‘mepl ite &f PCntenat temppratute,oduriniyervhiels sie diesmaterials dissolved.

P oo PRI BB B RSB b i
redRONCRGIA @ﬂ%lh@tﬂ?e WA dritud divagyeeus hw ﬁ'gts st at 55 °C

m.) and extracted wth CH2Cl12 (3 x 1,000
fog S Hed (6% MﬁQH hm@éﬂz@hmh@ sehphétlasoteserihedtabovetindicated

0 bef over. Na2S crude
copihgsiion Sty RELEGT P RRioRgSh e R oot bh Grpgrature. Satuated
soﬁﬁﬂi@ﬂﬁbs@fates@és\/lfseﬁ tAdektrdy hy G dels BIMRUAHTMIHRNENNE dioall
50 C). . This material 15 was suitable for use in

d1§3:PB§%rﬁ@~e he ayﬁmew%cogw@&@éndr@sremothabemhaﬂ@f the MeOH, taking
caﬂﬂ{o II(Jt ‘fé‘}ﬁé)@eﬂoo E)Tgl(& iﬁ%g%géegg?%?plta@‘o? j)f( % lérp?ofufct \tzvﬁgn aqueous

ove crude pr
sodhtlcmop sudpyduentiy ladded, tl& p(r&l}iltdﬂ&bmﬂ@ dﬂ'ﬁblmlvbo dissolve i 1n the following

odopr pane (10.2 nmL, 30 equiv) in
e’%&%“?%’éat § cPmCeirals sessisilnledrih aamepus N@Iclﬁé?n&l %9@ mlata@@ extracted

witl 0081, W8 kel a6tPad). Thecomnl élt?& k}ggﬁ@&?ﬁ?&réﬁ%ﬁﬁe& %q¥1th water

times mnth Et OAC, "dried ov crude produ
(16496 n2l)) M@nefdlr}sdg avetNGS02 Thé amde pRidiich@ (A e, anelIGAE3 °C) was

b%ad (jzra%%é ‘%l\éfiﬁ‘g@%gﬁégyyﬁﬁ 1_p9 a_]éjlgl.’?l[(g('617£_7 2030 d) This material

wisuktal¥e g @Eﬁﬁf EubRbduest @ﬁlﬁﬁ:ﬁ@ W elifes Wf'tﬁoﬁ’tr ﬁﬂﬁé uriia i
internediate 9 can be ‘used: 'In a one-liter three nec

[0(57(0!J nd m%;tn‘z)é}hcfrlz ?S ks ﬁl)?t&tj ZE%Q}(I {iﬁg g%dugt 8 %6@ ﬁtif' h élmol)

et one
dlmglgropylleﬂrylmhllm {thl mImiQrequuvﬁ; QSﬂodoprepane/-(d erimL2%) apiiv in CH3CN

(o g et n 376ty aF PA D s ed YL i ene added, he

solitidh 6¢hs WikirBctadth@dd tied \blﬂ@Ef—bﬁE | frfc@bvat M%@.Cﬂ' Pt &ude Broguct was

temperature for 4 h. onpl ete reacti on was obser
pusifledntht B Pe @olyynn(@d Iqelcane pestense 1 UCBE Ahio) givespurepraduet 9 (1.80 g,

R B SRR ST A aaded carotully (rapi d

evo uench t he .excess borohydri de
) S BT R L s
uséd: Xty ﬁle\l\ﬁ’tér thtdd 18R rétndRbithR flakk Q‘%Hfutloﬁ%? Bﬁﬂful:'gik gﬂ) 0@"@? 5 mmol,

(foure into saturated NaHCO3 sol ution
o 1h MM i(hY) mix and acetoms (3kmiaovasdtimed Wltﬁtmgt(enc stig€r. Acetic

w300 025 P TR R AR 2 e Tt 200 v

addléd) Thegdl@tonwas hedaPwih an billbhey £4d stRed %@m%%&@tt&ﬁperamre for 4 h.
Crude product (31.8 g) was obtained as white sol

A garpplete rgaafiongvaselestves armenitouerhby SECY6: lmexmmmg Afer the
mikfife %g tdolePlo bR t?rﬁﬁ&ld{uf'é) ghgg gféGotuffSef 6] rf‘) 3—; iX ﬁ%) |mq5 was added

prior 10 subsequent bse WAS oF Was Ho
cangfirl Iyf (rapad HQ Rvolatomnae dlaehchttl‘ile exresy bidehydider TRethadRarine (100 mL)

s di ed in acetonlt 100 nL) with heatin
Wa\é\%q n&ﬂé@? Bli)/-le mixture was stlrre at RQF %or 1 hour. The solution was p%ured into

saturated NaHCOs solution (500 mL) and the resulting mixture was extracted with EtOAc (2
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addition of water (100 nlL) dropw se, with continued
heating, until cloudy. The cloudy m xture was all owed

woaomaab2sto RT, filtered, and vacuumdried at BOT@SR@6/017672
16 h. This provided pure internediate 9 (19 g, 24.9

X @U@bL) 4fnk éﬂn%ﬂiied éﬂﬁbﬁrvﬁr@ g)%ﬁ’e ﬁw1mnn%%é001§19,2rc%'xeﬁsover

white solid. |lo
Nﬁz’S@m filiered nmﬂccatcentﬁat{sd) @iade pmdpxm@&ﬂ8 A) was Sb’eimd:rhas white solid after

6P0% di s I I
anSointe®s 1128 Vet R ABlng aechpteiy SEHRARE s pgduct 8,
piftafibe RO GubdeqéliRth @4y 61 HaNGt n@:gde@—)lf ]% 16a|ﬂb§ was g%eded the

suspension a solution of iInternediate
cragoijermediagh Qweh dbsyévercbmeicétzmmm (i«@()sméx)l d&eﬂh haatmg rfollowed by

r r..10 .mn.
oo SN O e iyl e ey bty 1 P oy
masreagdatlowde oot tdIRE, ﬂﬂéireétdnﬂrvﬁ@hunﬂﬂrlgﬁr atBOEIM@N 6 h. This
The react.ion was %uenched by addi DNg saturat ed aqueous

prppidedgudptgimetate 919 gadd -2 mmels 4Z0rvigld srop emythoemyain A, mp

1za7n @JG)%gaQMﬁ{eJXFi@OA' The crude product was purified

I|cag

columm (4:1 hexanes-acetone, 1%
- J) as a

med
T

[0@%22 M@l@ég%é &gﬁgggféﬁ% & % Siog 1%?3111)161’:111 oil, 12.5 mg) was

plhd’HdQﬁ rm@ly fhdk, Vab¥A ofle v@th fAtal gﬂ? zﬁﬁld ﬁgpgllrﬂed(lﬁ BiBethoxyethane

5 eq) in tetrahydrofura
(9RL) Hodhiatsarnsion 2 solHphot intortia @@Og@g m@rmmbl) in

d1ﬁltem6%(§&ﬁar%)§(b qﬁL} \Qas-qﬁeé 1A1%T)s aﬁ‘@fﬁ aafgglﬁgdr 1@ S h??%}f&éadlge (ZM in t-

on mxture was stirre

bun‘ybmethﬁl etlierS0. 86 hil)dn ﬂﬁﬁahm@ieﬂﬁﬁd(]pﬁﬂll)’ ek add8d The mixture was stirred
onpound, 25 A-3 (17 ng) was obtained after a sim|lar

at%&“r%éealﬁglaﬁq Eh%maw%w gvengheddusiddingetunpisd aqueqys NatCO; solution,
o388 it O o SOOI, TSRy v
with & kiliza %elm.mhgnms §,401 hexdmzz_$ a@kdsm l‘g;stnéﬂngla'ﬂhhy)l tatzgii\rt@ompound A-1
(13858 i 5 Wit . e 0o DTN Y T 1O S 5785331, caled for

c@ﬁ%@w& AR06/H2y 2825 RGT/ US2006/ 017672 [ 0075] Conpound
AT,

g simlar nmethod as that for conpound A-3 was
oS B EISHRSEE L0 08,408 jospoand Koo
(1bzang,80Be A1 &trabpdrofirfuo (¢ TEHL HE w204 sfirdeld vt RilHbr 30 min. A
b iod USRI AR LA SR FEL100 85 0L v

|
Stlﬁ‘%d e %%@%%%E%d}%gaﬂﬁg%urgd@f %tg{t ]mg)celg%g pﬁd'b)ct PE']% Sompound

A-QE(N 55123 w4sGOthedGrtep o winiloh-vik-1ipong pagfinatiaprasafescribed above.
m/ "6 SSE #gP (276 ng, 0.362 mmol) and

[0074] Compound A-5. Compound A-5 was prepared by a method similar to compound
A-3, but with 2-bromoethyl methy] ether as the alkylating agent. m/z: 823.0 ((M + HJ"); ESI
TOF MS m/z 822.5533, caled for C42HgoNO14 ([M + H]") 822.5573.
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br onbacet am de (60 ng, 0.4351nnol, 1.2 eq) in

1, 2-di net hoxyet hane (4 nL) was added KO Bu (1.0 Min
wokb6/18754 ni, 1.5 eq). The resulting cloudy nPETMISE006/017672

was stirred at RT for 10 3 h, then diluted with Et OAc

[06@ M%MAEIEJII#%&H%%&QS tgltal% rgglﬁgg%r%z %g@%& but with

2-chisraxcttoaittilechs the anma@g;ageat x0/2080400)[M mﬁ ) BSDTOFMS m/z

@A, quéqaﬁoﬁrcsrﬁﬁ’éﬁeqék a0 DSAT ed by oi1ica gel
coI um chr omat ogr *K 10% to 95% of acetone in

0PE8l ane Lomgound fod. ¢ 1aetherkys 105 compowndedrioBemesed, b with ethyl

bléf%gcé*%g . %ﬂ%@aﬁg@é‘gﬁ@n@%ﬁ OB 0 PR TS50 500

calddvior CrfHsNOZI(36H] ) [8303823.Conpound A-1 S. A similar
met hod as that for conpound A-12 was used, except

[ootat t RrpoenaACcE. are §eolwasn mﬁte@ﬁe@iaﬁw (276 mg, 0. 362 mmol) and
2-chl oro- N, N- di net hyl acet am de,

brppgcetymide {69 mgr0 435 nyad, 58 74) mclai!@anﬁtbpxs@alws mmdawas added
<kl 1 S 4. 698 20 LAOTR)CARRURRYon g g o

3 W-th&? dihetsd wsthEtORe (80 sdl)uhid NllHﬁOj golwtiongd0 aile). Yhé @fp@nic phase

Wl P (50 R i ke ACOes HESe Wi e g ELOAC (2 10
mL%SFHetcbﬁﬁqud)Gr e Woers %&te‘ré 888H SVer N2OS}, SIHRFIII M %n@éﬁ'ﬁ -ated. The

mn before 't was cooled to -78C. Tri choor oacetyl
residue wanpumfigdohoghicage] coluthnediromats gagte (L0%T ted 7% af heatone in

mxtur sIo .'rrreutoT 5.0 3 h,, The : .
el 2E D st R Kb Swi A Ziae D mip. /) 85 ravhite solid
mAHEDUFMA HT WESIST O 428 2f 3336 QRAUBE A Hi,gw 0 %1;\4 +H]")
ield conp ound A-17. mz: 808.0 ([M+ H +)
8%556807 5212, calcd for C40H75N2014 ([M + H +)
807.5213. [0080] Conpound A-18. A simlar method as
[0078ht f Clomponpddnk. A sitnilen snetiswits thaitfor wrmpvund A—12 was used, except

i EbL 'Cart?%ﬁywqﬁlcr%lgreg% S SRoFaN hofoRsel 2.0 m/ . 850.0 (M
+Hgﬂgcgsm®1@&§wz9®@%73; EeM:d"fd"]C*% gg go +H§3*§ 8)4@5682
2006/ 127252 PCT/ US2006/ 017672 81] Conpouhd A-19

[O%QFhl aACHBLRR 4867, tA )ﬂ/’fodgfﬁdo\&?sg&%‘ﬂﬂe ‘ﬁl%l?t)d‘%? pHP&iIng Pdfﬁpound A-

di met hyl sulr fano I nste
12w orusad el @abaletiomyZintegiiadiote (9 (WP 6 nid], P;33EBhmol) GF 1 PRlimethoxyethane

C oS BB BTG AT D BT IR P OBt - B¢ Pl apistive vas
stifred 3t WM téﬁ@)@ratthﬁ E‘oﬂ\ﬂdrﬁuﬁbef@re@f@ﬁ@cd&lé@tb hygoac %@H]o?@acetyl

i nstead of bronpacetanm de. m z: 6 ([M+ H),
isqogpnatef. 0¥k 2- 4835wsm@rgiedcﬁluwa¢tmn wwamsmw mmaed up to RT

B g ol TR gl GGl

reﬁcﬂ'teﬂ foﬁ&)rﬂpo&ﬁ A7 12, gg yaeld 6(5m§ound64-218 rggz? 9868 345@\/[2+ Hgﬁ} BSI TOF MS
m/g §0652§%2 cgfcdfq_r @_40H75N2014 (IM + H]§) 807.5213.

[0080] Compound A-18. A similar method as that for compound A-12 was used, but
with dimethylcarbamoyl chloride replacing bromoacetamide. m/z: 836.0 ([M + HI); ESI
TOF MS m/z 835.5533, calcd for C42H79N2014 ([M + H]+) 835.5526.
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21.0, 20.2, 19.1, 17.4, 16.6, 14.3, 12.9, 11.2, 9.0
ppm 10 [0083] The follow ng alternative procedure can

woeomsgiets2In a five-liter three neck round boPCDMS2006/017672

flask equi pped with nechanical stirrer and internal

[obgﬁrem)cé)ﬁuiql e;y tgeéggg tf'ijré1 arﬁ%ﬁ%ﬁaTP Ilﬂ% L) on Of d A-12 was used, but

whh@imaﬁgzltsalm’axd@yl(c%rﬁe@nst@%ﬂ@fbmm&ace&ngdeeeﬁ/z 1 8y20y yMIHE]"); ESI
was cooled with an ice bath. Wth stirring

Téﬁ NS @/Z 6%% &7 Halcaled igydralluNeOuidEY! nHI D 8geA 1960l i d
pot assi um tert-butoxide (25.3 226 mmol, 1.1 eq) 15
[0@gR] ad @ﬂmm_haA@nnllérhnetMG%aaﬁoe compowtd Alddvastused, but with 2-

j b
ol Bk bl a1 Rl e §87, SRR s oo
W}ﬁ&t%g@t@@)oalc_ﬁ%r c&%ﬁg{l( [M xt}gr)eg:waﬁszqu@mhm @DbCL) 6 177.3,

addi ng sat urat ed ution ('300 ni).
17ﬁ Jt10d &, Qhd, Phr13XT, 6ﬁe&;|7%ét%én75d5 "Mt 2% 7&!&7% @%9&97}@93 65.6,

S PR Y AP CLA® ded A B oot GB08 neg L Jhb 215,21

2porm)m© 12Q7qrg@elr43amenme9©@m ed over Na2SO4.
Crude product (178.1 g) was obt ai ned as sl i ghtly

[o¥&d;! OWﬁﬁltbﬂ@wﬂ’@'aﬁQm G‘gja@&iupé‘édnfﬂe?&e&“ 1hhh SV liteAhI& neck round

col'um (2, 80 ['1ca 0% acetone I n
bdtmﬂe§1< @Bﬁmed e\tltiwxmhanm)tl stigrey MIMGMOAQMC {ebBfrature probe

Sy b1t ST BRSSPt 5 20

mﬁho@ hil. D e @B tdrATEIFAM H0GI§ Shak Bodled i@l i8Y/BHR. fW‘itﬁfstlﬁﬂlg at 0°C
cy cl es) and dried in a vacuumoven (16 25 h, 50

1n§qrmg teraperpturaindsr sieeen, sakid poigssiws t@}-buqo@@ng 3g, 2%6 mmol, 1.1 eq)
Il o} O OO P58 e YT 1 CRARRANEN H scion

wamnﬁhtd&ed boML0 @skheque-ppechasilida gelcﬂmalnla@ﬁhoﬁh pfeﬁi@éated) The
and internal ther m)coupl e tenperature pro

reeﬁégngtggt%e s ﬁp@c(hg by @d(}p&g satw@{qq]ylﬂ R esolp@orp‘,{%o mL). The
t
Wwég%fhghoge&ng te}Jagﬁi(g;D%ovrlutgo%sgﬁg%nﬁ Oc (1,500
mi). THe2@uens|layet V@IS ex]traated'l'\hﬂh sthybamesito @ nWASOCmd)). éﬂla/mohﬂ)lned
or%m%é%gle%ﬁ%g?%& gg?rgﬁq EQE ?@%ﬁgﬁﬁqt@%{:@ 58 t1 eg‘gza%%%t%n%d as shghtly
ye@l@@z@oiiazxfﬁl%h Rtab/th&a ARG Hﬁ?ﬁhca’%ﬁé boludmQ2&0D %ﬁﬁc@@gﬁﬁ) F, 20-

dropwi se, with stirring. After addi tion t
40% ecatenchinvhesane &Hoviethylantae)tp giveraompasndr et 3drg, 7 8% yield). To

e e R TRT AT R

diebroagdtishe\ahd [Aried by rcﬂz&?teﬁilﬁ)r&tar & cyBledPshddrled ihA&acuum oven (16
conmbi ned organi cs were washed with saturated amoni um

h, R1° Qatfdélveﬂm@@lp@dwmmmm B8 ¥e- (2,000 ni), dried
over Na2SO4. After concentration under vacuumthe red
[0@84] or e @ptionally, ﬁ»ileddlmm I@marg)?\f -mathyll beosudagetdmide c(ahl.ib@pzepared as

ol Vel 10 15 R ARt Ao Bablunsg St SRstpieRlirer and
infa &iefnBeb é’l‘éﬁ@teraﬁrrbﬁrob\&v&d% cBO%ee Wit THF (3,200 mL), methylamine

acet at e/ hexane visualized with iodine) were conbined
(2 M golugae énTHE: 69 mL, 1.38 mol, 1.5 eq), NaHCO; (155 g, 1.845 mol, 2 eq) and

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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under vacuum (note 1) to afford pure product as a | ow
melting point solid (77.5 g, 55% 1o yield). [0085]

waanpoan3d2 A- 22. A simlar nmethod as that for ceopwsnwe/017672
A-12 was used, but wth nethyl bronnacetate as the

aI l Iy(lé gi@l \g%@gi S@ tgqoggjls?e:owl 6 r ( [ H@Ia)-gdﬂ%%thg dgr:y ic%S bath was
reflg)sreém m&%@ Ras %ﬁﬁ@&'ﬁ}gtﬁogﬁr teﬁp@l‘aﬁﬁré a]‘herP%hhﬁﬁjg #&llow suspension

conmpound A-12 was used

was qubnoiedmyitl) SHZHIIMdH%H(BOa@@IO@ nds) @mbeﬁtalctqllvath eyl acetate (2 x

3 49853 fhe %oalilgbe et g Spheniuychloride 2,000

m[LQ Qﬁla]bnﬁ@ r@g@mﬂlm d&fod oS'eﬂNbﬂ?@@‘ft@ﬂ@o@Sntf&fonﬁﬁﬁEﬂ%dum the red

was used, but with

Cc(lmred weephyduct &rétwmciwmmé &1 €HaSL (Y i) ayd assedthrough 2 pad of

sBE80eap0.) e Oig shidbnakpney e g U Blfiningproduet 1L

wﬂﬁ 3D®EO&B§’1 a@@lﬁtbﬂwﬁdn&vi%ﬁahﬁdmlﬂalbdﬂiﬁj Wwert cwsntfimed and concentrated
npound A-12 was used, but wt o
m(dﬁr At (pto Dye pfPrpue P’E‘%ﬁ‘é"’sﬁsla&9}"’aﬁl‘?lﬁ’@g BYBhsolid 775 8, 55%
.0 ([M+ H+), ESI TOF M5 nlz 855.5613, calcd for
H79N2013 ([M + H +) 855.5577. [0089] Conpound A-29.

[o§b§]‘ | argo%gtgl%%ﬁg- 2. ;gg sirfiA1Re #ﬁ&d % t?lgt #8050 g&ﬂrdezg;ﬁ v\{%sﬁﬂed but

w&ﬁZne@hﬁ [ankoztd}etb)e asl:_tﬁé amgaauh@agdm rﬁﬁz 8%4.5 F[M\3 1, H]S;;lESi TOF MS m/z
for CA3H77N2 bﬂ %r 861.5141. [0090] Conpound
8303313, galed fﬁflcavHﬂ%T &Wd‘sH h&#0-306. conpound A-12 was

used, with 2- bronpo-N-ethyl acetam de as the

[0886]cy | ﬁgﬂzﬂg;ﬁéénﬁ_ Asiraidar methed assip corpreund-p-1p wesgmed,out with 4-
(1%@8@2 2us egylt}blu o'lg%}é @ﬁ aﬂ&ia@l%g gént.t M 8f7@b (ﬁ\qnlpﬁw,qiSI TOF MS
mz SISEH O N2l - for L ADYNRY ([20y H]actsesdode as t he

al kylating agent. mz: 906 ([M+ 30 H+); ESI TOF M5

[Oﬁéé 90 mblind (b £ dSinflar GO nidMnd Al ¥ Ivas used, but with 3-
006/ 127252 PCT/ US2006/ 017672({-&{)00 2]

(bmmpm@ihal);& -gwthylisesiagpleas theealkdatingsagent m/go0¥00:<bdybhifd ), ESI TOF
MYz %D%%%ﬁ%fk alécrd%{aaf“%%‘lﬁoﬁ‘é N & >y%|5|9 3:578iny1 1 acet am «
Bt o i B A e SR B ot v -

(@&ﬂoﬁ%gsgﬁ&nQQ the Eﬁéynaaﬁgtagbﬁmm igge0f([Mor Hi'g, KX PGP MS m/z
added and the solution 5

q) Wa
8§’x 561r3eela1@df0@@4ﬂzh9N206 (WUebe@S%}aélehg NaHCOB (15 nl).
The organl c phase was extracted wth EtOAc (3 x 15
[0089], cdimipvedd A4r2% hSithilerr titethnd asdor @Bnpriungd Adil2 s used, but with 2-

AR e RS ORy BT O PSSR for s

h 0. 063
B S Y T e Y

108801 ©6 T mfth8 U-3 £" AARTRNGOIPad th¥ 6 EbriporCA-183¢as used, with 2-
bromo-N-ethylacetamide as the alkylating agent instead. m/z: 850 ([M + HJ").

[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 +
HJ"); ESI TOF MS m/z 905.5957, caled for C46HgaN2015 ([M + HJ') 905.5946.
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10 [0093] Conmpound A-45. A simlar nmethod as that for
conpound A-12 was used, but wth

wa-2eommsh- cycl obut yl acet am de as the al kyl at i rgTAB2W6/017672
mz: 876 ([M+ H+), 718; ESI TOF Ms nlz 874.5833,

[0‘69&]C d f@fﬁm%g WOAAS r{&{rk%‘ nrg?tﬁ%%— b %Zf;“%? ?gi?lgcrﬂlngdg n‘élél}?]aé used, with 2-

bmmszvﬂas(tansbmiyldhmbthylmlylbxy)ethyl] acetamide as the alkylating agent. The 9-

]é&]gff-‘?i HSE\LI%% E/Qgtojpr W[&argﬂ?’fp n\gva(%ggéas% vtf lHF‘};(l(l)%)trgé? apd-cooled to 0°C.
T&aby %ﬁmoﬁﬁh?ﬁu&ﬂ{e (Cavais S b'%% Farhbi N?]'T (f'&% s ﬁ@(ﬂed%(ﬁﬁ%he solution

[ 009 Conpound A-48. A simlar nef
stooadps OR fox-2L2 hbgforeisdding Walle®-(15 mL). The organic phase was extracted

wHh PR 5 I3GAEN BB wienRE S Ete CEmi ot Reab0 Hfna
cécBttasd fiRieh fdluasd prosturd. (Eolﬁﬁ}]m%iﬂat@%rl% Y\@HiddS b, acetone-hexane

with 1- iodo-2-fluoroethane as the al ting a ent

1%prtpethglpmine) vislled ¢grapoung i-34 (FORAs 2 \theasmldsmm 866 ((M + H]");

E%i‘éou n% "K%%_gwa C(ﬁ %Ol\r/l%ﬁqqgao ]zii(ﬂ\d ﬁ?f) 8 ‘Qggﬁpou nd
[0/_\1’?111 at§ I%Qus e%d% 4FWI n?xflmlgaf-}nrgﬂ(((f tﬁ%g_?onq%gin%ﬂZ \egs used, but

{th 2-br8rhé-
I8 S glied gt 1 OGRA o o 1 1

TORMS 1157 8LohPou ﬁ%lcd\fOI§4vﬁst@ed[Mvdr HIY) 874.5839.
bronmo-N-(trifluoroethyl)acetam de as the al kyl ati ng
[0e9fdnt . GanmpouddA-44. M\ sinkilgr mdBRId él'mat vScampoudA-82 8%is used, but

903. 5400, +
B RS R eRIOPRP R g3 Ik AR ent B Z e T s 703
(i
B e (R T F S Lt

ont S5 S ey n BRI A i g i

leﬂﬁtﬂhdndkpﬁﬁmokthylmdtamdﬁas thedladatitgsdgehio m/e:ABdaGiM + H]).
A-12 was used, with 3-

[0ed6] Or O r@ﬁ@gum&qw t A kindila2 ndetliod &zbitefobSonhpRmdl At b &tak ged, with 1-
mL) solution containin

iof e higrottfaasiea ey gt eseps o7kl S At +afina ESITOR Ms mrz

C,
e S 4t TR FIARO VLY my) s kept a

[oéiﬂg OV ey 01, 90h 7 Wi dg &%*nlg{ Ao %,{gﬁﬁc“ on %1%?’65 used, with 6-

aqueous
brnﬂn))he}ainebm\ﬁs aetieraioflfithg ageht R 8776 @FIY BEYDN BT AIEKE) 71/z

The conbi ned_organi c extracts were dried
B30 S Sl Gentbe Qs (VS HT R 35808 s mory on o1 1| o
(100:10: 0.5 CH2CC12: MeOH: NH40H) af f orded conpound
[0&355 a&ompepnd 4-5301A sin(iBs medyod as/that fgu@ngpoupf M-12 Mas psed, with 2-

br&lg gt%:hluoro Wgé{grgld%uag zhae éﬁl V\f’l%t né ??&regge rrlxty%o éj()éfa(?l\/f -D ?lt] ), ESITOF

MB mo/zmes:es giycaled & @gmet\aowg (m erH|") 963 a0, of
br onbacet ani de. M z:

[0099] Compound A-53. A 31m11ar 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, caled for CyqHgNoO14 ([M + H]Y) 863.5839.
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H +), 754; ESI TOF M5 mlz 911.5813, calcd for
CA8H82N2014 ([M + Hl +) 911.5839. [0102] Conpound A-62.

wé 280onm2tBEe net hod as that for conpound A-12 waBCuase)06/017672
with 2- chloronethylin dazol e hydrochloride as

yl atin n of [ proace am de. 115 .
[0 ) é%&g 2? %— 5 % ﬁﬁ%‘ﬁ?ﬁfﬁ gcor&p%q:mzﬁ &? was used, with 3-
cHTﬁ*oh%;ﬂ&-ﬁdﬁﬁtl 2 arm@m@me alrylefinp@gents A Gnettiriold (6 mL) solution
N- (.2- et hoxy) et hyl bronoacet ani de as. as al k%ll atin

copfpining ithesmétd abylabednreducs (B me), piidine hschg)c opflw(%mg) and
b 1041 oML A8, 8 1 s PLASBINR 8, Lhhe. The

report or conpoun rea |on on
re@ctﬂﬁﬁwm@ienslmﬂ \Eltlw\sdtﬂtrabdtaqnameNaﬁ-IG(Og gblution (20 mL), and was extracted

Tt A PO EeiL L i
0\3@9 'sG&iufﬂas%ligies Ws‘lﬁ%ﬂrotﬁeﬁ‘%‘é}lb@?}%l{@h&w &d1 gfdﬁim .98 (DM,

O nmL) and cooled to ore ad
CHe@ChM@@HM@Hmrﬁfcﬁrﬁqbwmﬂm(rﬁ A5 ag 2 Whie50lidnGi mge), n2'z: 846.0
([g/g%afhe solution was stirred at OC for 5 hours

e) addi ng
et hyl - di met hyl| 'no_rop carbodi | mde (0.014 ¢
1060374 Md 455843 {%%%etﬁ%’tlm: pormRfud iy 13 Figs gsed, with

N%eggﬁ W&Hbaceﬁﬂd@ ) ?lﬁﬁgtngﬁgl?%( roliﬁ/délﬁé)cﬁllﬁ & HHL 912 (M +

ut| on was
Hm 7rS|4edESdtTOleﬂ il st Bl,roaalcdffor czsﬁgmls ([Bef-dE1e) 911.5839.
diluting with EtOAc (15 nL) and washing w th NaHCO3
[00a5 nlL)Coamdundd-62 A kbmitdr)metidteasathgtabt corppasdA-WR veas used, with 2- -

c};géréggm(yél\ll%lzl&% Jﬁﬁy%g ncent r ﬁ&éjylné%%%tdé&g%&efgg@@@acetam1de m/z:
8@5‘?@@ }glg)xane 1% triet hyI am ne) 30 yi el ded conmpound
A- 6 9 g, 22% as a white solid. nlz: 852 ([M+

) : . , M .
rf@@WS@@%&%%%%%%%%%*B%&%@%%;M used, with
NRCHeEo06h Ol 6mdacet41idb hs Sosipolatinly AeehDinstdad bfbtotioacetamide. m/z:

+that for conmpound A-12 was used, with
Sﬁe@ﬁgﬁﬁ br omoacet ani de as al kyI ating agent instead
of bronmpacetam de. mz: 900 ( H +), 742; ESI TOF
[04#31t o/ Loppoundd36d. o skpila pro W@ Kxed 1eportpd for oemppund A-12 was

TR
yididbd mcaso‘aemeﬁm acmide(tﬁaeﬂlbfkﬂyaéthﬂgss&g €n043 psi7ead whlich was dissolved
m?ﬁ N ageinih fmw@&!ﬂ dBMI 4@%@2&@5&&3 iq iﬂ%?bqur%adggg w

teﬁ@&xtyﬁ onithf Ha&did mgﬁs 39 é@moﬁl tSZ'héH) ll\l-q%% ?ﬁ&fl&gw@§ stirred at 0°C

that” for conpoun A-12
fob 5 hourshefire agirdhagneﬂhgl é?sdmidﬂyylamm@ramdmrbodlﬂnﬂacqo 614 g, 0.074

TR e B0 S TG ST N
hy%?&ohﬁﬁﬁfé (0508 [goé 053 nﬁ%‘iﬁTPJP oRd). Ar }7665011:&10?1' v%sl s%?reﬂ‘?ﬁ RRh Renperature

that for COﬁ'pOUﬂ A- was used, wt

fob Hhoirs mmmmm BIOAS (G} ity ashong with SBEED o5 mD) and
brglre(ﬁr? ie)t éﬁl‘e Organic pzhases vs%ere dried (Na,SOy) and concentrated under reduced
pressure. Column chromatography (silica, 30—50% acetone—hexane, 1% triethylamine)
yielded compound A-69 (0.009 g, 22%) as a white solid. m/z: 852 ((M + H]"), 754; ESI
TOF MS m/z 851.5490, calcd for C42H7sN;015 ([M + HJ") 851.5475.
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([M+ H+), 734; ESI TOF Ms mlz 891.6127, calcd for

CA6H86N2014 ([M + H +) 891.6152. [0109] Conpound
WO2006/1272531 m | ar met hod as that for conmpound APL2/Us2®6/017672

used, with N-pyranidinyl bronpacetam de as al kyl ating

R T e L i a4 e i
N %g'l‘a%gl ﬁrgﬁqxg%gﬂﬁwg !;ﬂ?; N% Egeﬂt‘ﬂn"é}eaa 99 bﬁﬁﬁgacet[aﬁﬂé@ h]/z 900 ([M +

Pot as but oxi de (0.
H]st@j ESI O MS Tt 899.650% taletior, CAHRNag) 4 (\[\Ms+ Ed de8&9t5é 87.
a solution of internediate 9 (0.085 g, 0.111 mmol, 1.0
[ofus) | CodhipbBidaxAsetAsinglaf nethodiay thar tier Mpammmz&-!t\hwas used, with

t d at RT { bef ddi
Ng’%flfﬂgﬁa %ybrgmomwag{ﬁwgf( & /‘glﬁyéatgngo?gg%gglgstﬁﬂgpfzbrgmgacéeaﬁmld?hléx/z 864
([@O? tgﬁ g%ﬁﬁ(‘)ﬁ m 86'305‘8@ &ﬁrap@f @%;}H@\I{@lg ([ZM h'(HT) 863.5839.

g net am ne a 33% sol ution
[OJ\IIQL Et Oré‘%gyi%ﬁ@oz& Slr%la% ?Qod a-g trfgrsé{)lrﬁoﬂ&ﬂlﬂd %O!IZ'WaQ{ised with
ours betfore pouring 1into
Nlﬂadﬂ%@ih nl%r%ﬁlogh])er}&ﬁdldemb ahglating agért indtadad bfemoac2@nridd. m/z: 878
e _conbi ned organics were dried
(oS Rt T4 PIHIBAS B e O it 0 Cedfrgaions (M + ') 877.5995.
chr omat ogr aphy 25 (SI lica, 30% acet gne- hexane,

[OFBBN) o G R eRbOrons (o P QD OPRGA- L3 g used, with

N e eyt e 5 .

([@(amm)m& - ESIONOB M méz 216127 1dal bfop Quetihede@is (M + H]) 891.6152.
9S- D hydroerythronycin A 7 was nethyl ated as descri bed

[066%] 2DOY®yipduR@ADELt A @ﬂnﬂurﬁﬁbtwmqmcfofcolmpmd Rg12 was used, with
2-1 odoethanol. The desosam ne noiety of _ -

Ngyoshidiyd brnreve s/ ke e agﬁlﬁéﬂﬂé@dﬁfihrﬁ@%cqt?émﬂwpfz 922

(LY IO aiad oty ) et s

HT$89&388Y. cal cd for C39H74NOL4 ([M + H +) 780.5113,
Exanple 4 - Internediate 10 5 [0112] Internediate 10

(04181 des eBliwhndac v | Rirblsitin {eBHut6hiiy (0. DR L dTra0iM Gblutiéh in THF,

waS uSed in the synthesis of conmpounds of this
0.1 6% mmadlohs eQrwvay-ndiied fo a pglutign of inteymegiatad (0. OS@.g 0\111 mmol, 1.0 eq)

1n'ﬁloméﬂ10x3'f_é%gél (1.0 IIIIB %e%oﬁtlogvgs sanec(l) at RP 0 10 191111, blfore adding

carbonyldiimidazole (0.022 g, 0.134 mmol, 1.2 eq). The solution was stirred at room

temperature for 1 hour before adding methylamine (0.024 mL of a 33% solution in EtOH,
0.134 mmol, 1.2 eq). The resulting solution was stirred at RT for 1.5 hours before pouring
into NaHCOj; (25 mL) and extracting with EtOAc (4 x 20 mL). The combined organics
were dried (Na,SO4) and concentrated under reduced pressure. Column chromatography
(silica, 30% acetone-hexane, 0.5% Et;N) yielded the compound A-79 (0.010 g, 11%) as a
white solid. m/z: 822 ([M + H["), 664; ESI TOF MS m/z 821.5339, calcd for C41Hz6N2014
(IM + HJ]") 821.5369.

Example 3 — Compound A-2

[0111] Compound A-2. 9S-Dihydroerythromycin A 7 was methylated as described

above in connection with compound A-1, using 2-iodoethanol. The desosamine moiety of
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"OH"'OH 10wve 1bMe (8) (10) [0113] A mixture of

N- desnet hyl - (9S) - di hydroerythronycin A 8 (4.96 g, 6.87
wone)12725eycl obut anone (1.03 L, 2 eq), sodi umPCT/US2006/017672

cyanobor ohydri de (863 ng, 2 eq) and HOAc (1.57 10 rrL

: Lrre Q
g PRl BB o Bl R Pd REFORUAR o b8 cptyBina a2
mA:1780.52[M -oH]'$s ESI TOF MBen/ﬁUXO 51 @4, waled gt CHELAD L, e e- HT
%@g}es Wi th Et QAc, dried over I\/gSO4 The crude product
7 ]&urlfled using a Si02 colum (3:1 to 2:1
hexane- acetone 1% TEA) to give pure internedi ate 10
([M+ H). Exanple 5 - Synthesis
of Conpounds from Internmediate 10 15 50114 npound
[0A12]. AIgieﬁmcmte A8 Notesasthyhdb-ccdobu e %)*élbaidr@tersélnroofymn A) was

wE TP BN fiis o Eimd s o bR ) 7 0415

Conpound A-10. A simlar method as that for conpound

A-3 was @bled, with_ internmediate 10 as star®hing N /D
noacetate as the alk
+ H +); ESI TOF MBS

86306 ed fo 4H8ONO15 ([ M +Hdl
[0116 Con'p und simlar nmethod“a
conpo 2ofas used, with internmediate 10-3aso

starti terial. nmz: 834.0 ([M+ H]l+);

n z838. 5§48°0... e@ for CA2H77N2014 ([ MPF Bj+)0,,_O

833. 5369 - 38 |WD 2006/ 127252 PCT/ US2006/ 017672 0117]

Conmpound A- 23.@;21;% | ar nethod as that for COW%H
V@Mh [ Me

A-22 was used, internediate 10 as starting
material. mz: 849.0 ([M+ H +); ESI TOF M5 niz

848. 5366, cé}cd for CA3H78NOL5 ([M + H +) 848.538y.
[0118] Conpound A-24. To a solution of internediate 10

[o4 1]?@ 0 MOy mbetds 6f Wr@és}nétﬁyg g@ﬁbﬂhhgﬁgg&@&r%%l%]& 8 r(h'bg g"887 mmol),

added acetic anhydri de
cyklbognofhg .03kt 2eq), wediumtdyanabdraltydiide CEﬁérmg,@wq) aBEOAc (1.57

B R 51804 T e PR v b

triethenholazg@20 nfll) Aeeesn o@@ﬁ’mn@‘fﬁé’ﬁﬁ;ﬁﬁ&%és@xﬁﬁé’t@@ ﬁfree i8s with
roduct (95 ng) was obtained after silica gel columm
@@gvea%gg%%@ ergs pradsist wn%pmrrﬂqde}smslaa%plumn (3:1to 2:1

S A A D

30 ng) was
-‘-'e:' raphy (5%to

PDIC ; ] S L ntermediy
W%{“ﬁ @M%gﬁf}%& O/Ot afélt'lat Ogﬁrﬁ]ﬁ%&)&ﬂ%&oa@ée%mpound A-3

waSusbdatitH PermeMRRAUINhsAtAtnY Bt th/zE3R8PIM + HIY.

[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]"); ESI TOF MS m/z 862.5523, calcd for C44HsoNO;s ([M -+ HJ') 862.5515

[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 C4pH7#N,O14 (M + H") 833.5369.
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that the acetic anhydride was replaced by propionic
anhydride. mz: 833.0 ([M+ H+). 15 [0120] Conpound

wé2406/1272531 mi | ar met hod as that for conmpound APLTWE2006/017672
used but with internediate 10 instead of

oL STt 7 s S e ol 5 st v
1nEéaﬂq3&1]atecmmcsmﬁng3m5fbnaAns'z ns'49ao ([VE+ Y0); EESTUTIOE MS#/z 848.5366,
co ound A-12 wa internedi ate 10 the as

pﬁé{mE@eﬁrG[MJrHﬂld Sﬁfsél?’é?m N- met hyl acet ani de as the
aI kylating 20 agent. in/z: 848.0 &F‘Elgl*- )—&‘&2} ESI
[oVSIm z MMMaT@@l solfiden oyiBterarpiated O (LD me, 95127 mmol) in ethyl
c%#e aﬁé‘lgL)a a"émﬁded acetic Lrﬁlty%ﬁg%laﬁf oles 1[an %deq) and K,COs. The

m(yi’lshﬁ@%&hﬁyﬂ afRT %vbtk‘li@m W@Wioﬁﬂ&&ﬁhﬂdﬂdﬁyﬂ{ EiﬂAkt (ﬂrOOrﬁdL) was
used in Q%nthe3|s of .conpounds of th

thpweﬁhqddwth sagaraiag) aaoNeH@ §53 P\ drobey o e I0- fiarediand
e%&%e&ﬁo IHryn]e%s Tlﬂ%r@'ﬁcg@ ﬂg?w%_'olggn ed aﬁ&l sdlgg gebcc&uB,n

clﬂ)lﬁh@gr@y (5%itb 35%HcetbOb/in Hewhes, 8o 1(1]:fb)ylan[uﬁ&)2 3‘}us,®roduct was then

QLS rehapoh (Y and hatad 3 S U ERt, 1 Reogo Vel i Eepgoved and
ccﬁ‘ﬂi&o@lﬁd Q23 (mﬁg) Jv@s &S’c)unbdi‘ TR NARYel &él@mme}lrdéﬁa?to ShpEy 89% to 35%

att RT for 24 [ et1on of thereactlon was
acgtome imhersadedyt /Srm.thy):efrmec) anizp8ta0 (34 +dil).he 5 sol vent,
the crude product was purified with silica gel colum

[o{oto QMIM!‘I Amlmlﬂwpmtecol]a%halt f(&tobytipaDild]A}Zét was used, except

e pure nmedi ate (271, 81, 0
th?f[t?’w@- WasGEPIRRS yzpr?e@l ‘ﬁ%‘?ﬂ BYE1 3.0 (M + H).
C39H74N014 ([M + H +).  780. 5104. Exar;pl e 7 - Synthesis
[0430] Conpeuneand Aohd. | Hsienitas gregled astthat for compound’A-1 was used, but with

intermediate 10 instead of intermediate 9. m/z: 791.0 ((M + H]"); ESI TOF MS m/z
790.5311, caled for C41H76NO;3 ([M + HJ) 790.5301

[0121] Compound A-51. A similar method as that for compound A-12 was used, with

intermediate 10 the as starting material and 2-bromo-N-methylacetamide as the alkylating
agent. m/z: 848.0 (M + H]+); ESI TOF MS m/z 847.5529, calcd. for C43H79N»O014 (M +
H]") 847.5526.

Example 6 — Intermediate 11

[0122] Intermediate 11 (N-desmethyl-N-(2-hydroxypropyl)-(9S)-dihydroerythromycin

A) was used in the synthesis of compounds of this invention.
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[0124] Conpound A-6. A simlar nmethod as for conpound
A-3 was used, with 10 internediate 11 as the starting

wort@rizalszand 2- br onoet hyl met hyl et her as thePCT/US2006/017672

al kyl ati ng agent mz: 839.0 ([M+ H+); ESI TOF M5

nm z 888. 5489, calcd for CA2ZHBONGOLS ([ M +ohi +)

838 5422, [0125] Nevnpound A-9. A simiar]nethod as SNTYT
-3 was used, with

g mat | and ethyl br
. 867.0 15 ([W]+
(3% caI cd for A4 0

[0126] Conpound A-14. A's
A-12 was used, wtl
starfting material. mz: 838.0 (]
5. 4834, calcd for C41H/6N2015K
K] +) 875. 48 ON[90127] Compound A-16. A simlar
as that for conpound A-12 was used, with 20

internedi@®e 11 as starting materi aI and 11)
2-chl oro N, N- di net hyl acet am de as the al kyl ati ng

[o?zgﬁnt 1&@@{%&8 Nét]ﬁlgbi ghh}_f roe@%rogwgfggl £ 8435 Ga:)fxgple 1,357
m@@@ﬂﬂmb-hdﬁgﬁ%é Q%6 (8.35 [nX1,28) eq@ﬁﬂﬁ@ﬂﬁﬁoﬁi@%m/\vas stirred

imlar nmethod as that for corrpound A-12 was used

at for 21 Gpmpitiene! i aaction aras dstpriviied iy A L @rier cvaporation of the

AP b O S g S e

hexane, 1C4tHdIBMAAMER0(diN purbijte®BAifAd 45 (27A mxargshensz:-781.0 (M +

Hﬁﬁ% &I% (48’85]0%%9003@[%2@ ﬂ:???ﬁ;ﬁ@w (ﬁ}%ﬁsi 41()%t8|©%nrlrQ ;’f
wasadded Na(]—ll(l 0 Min H2Q, 0 3 rn_)d ?t L:ﬁcglt ogoc

for 4 h LC/I\/IS |nd|cated that the starting materi al
(0434 al Compauadidetti Asunilaanciaad asdar peraprind Adsvastisedvish

in ﬁg\&flﬁ Bh&s Qﬁeog%hﬁ (rjnalt? jab gllla/ b7 %%orﬁ@&h%l%%ﬁglz\ﬁ?eq a¥ deee{lkylatlng
re UCG pressure a e resul Ing S
ageytopiti:| §326d [ Mo+ Y 8l BSCDOPMIS ¢h/z 88834897 Balow forQ34§ng%NOlss (M +H]H

l,, 99% as a sodiumsalt. nmz: 839.0 ([M+ H);
SPGB m » 838, 5176, calcd for CALH76NOL6 ([M + H])

838.5159. Exanple 9 - Internediate 12 [0130]
[013§1 er nargeend 4-9. A similar method as that for compound A-3 was used, with

m%gngcpg’t%é %{ag sgarﬁ?iré ;i)at%ﬁhﬁ &%ﬁa%%&?et hsﬁié% Q%y%?g Eé{qt m/z: 867.0
([IﬁtUeNHn aj ESIgng “gﬂ“i, ml{%86d$1433 CaﬂMBﬁir IGaH{sol@Blé\{[M +BINH6.5472.

[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 C4H7N,015K (M + K]1) 875.4877.

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

intermediate 11 as starting material and 2-chloro-N,N-dimethylacetamide as the alkylating
agent. m/z: 866.0 ([M + H]"); ESI TOF MS m/z 865.5630, calcd for C43Hg N,O1s ([M + H]D
865.5632.
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HOOHHOOH4O0'0,,, O0O0,, O""CH""OH 1bMe 1bMe

(9) (12) [0131] To a solution of internmediate 9 (55
wogeoed2®82 mml) in THE (2.4 nL), was added PCT/US2006/017672

br onoet hyl am ne hydrobrom de (43 ng, 0.209 mmol, 2.9

8, B RS S8 9o 8 s it

1n1te&nnéra&t 1Ir & stavting thafiahand dinfeedydsutashiol/LithlovidenntteadbOAC
d washjn agueous

15 ni i th NaHOO3 (15 . Th
b FReRe el SEE ATV HY b1 AT QB MS 12 $17)5 13 qebibior
CHETR RSk @ OAmTE swra3ag, were dried (MySO4) before

concentrating under reduced pressure. Col um

ESHLS meg_gggg&éunél‘,&\{p 2006/ 127252 PCT/ US2006/ 017672

'—%':.‘I_ ; =hexane, 1% t riethylam ne) yielded
Lsd,er ' [id

[Og% ([“E?cy lﬁiné?l-%igfggx%lﬁg?/% ﬁ mpog%} t%s §§(9 00%§mmol) in

MeQFpEUNaS ) faras anld et MaOH AtV id HZDQQ 3 Za]lLﬁQl’fB @@u@dopﬁnﬁﬂure was stirred
To_ a so| ution_of internedi ate

atiRT veepighi, 204 thep aip) Caior A MM&aa@eatE? Hhegiti qringmpterial was all
d&%urggc% %%ﬂthggg%red%)rgdlﬁg lx/fg gd o"ﬂ;{\Fg\ﬁtE ea‘bslél Pﬁ%d'ugtn 340 ¥6jl%rgc%vas
regtoved eodeatedited presQurdandihe resubifgootid achd ilytgphﬂ[k.ed Najd@(&compound

R T LRI N = 8 ST SV

8389176961800k @gﬁ@@@blm coonkisased under r educed

pressure. Col umm chromat ogr aphy (silica, 50%

Ei‘f t,@rye_.hﬁﬁ@lqﬁeqéé%%o triethylam ne) yielded a m xture

ne desrred and 2', N-di acetyl corrpounds
ch '

gtH]SOC or eﬁ?‘ﬁ?paﬁfff‘% r'%- ':‘glﬁgn,o %I)( - Iglgtn&i nggpmpyl'
ergthnamaydin Af) &dhs tusedyinehel smmmwfdeﬁra(boﬁ@oﬁﬁ& &, this Iﬂ’@enﬁﬁn.

a white solid; mz: 80 ([M+ H+), ESI TOF M5 m z

849. 5682, ,cal cd for 3H81N2014 ([ M + H +) 849 56i82. /L\

[0133 I'nl'pound A- 32 a solution of intef nmediate IR
(75 ~093 ) pn 15 CH2C12 (1.0 m? RT

adgsd *@15yn, 0.186 mml 2. 0] eq)

by NEt hare urfon ori de (0.009 nL\- . l,
1.2, i s stirred at RI o

2/O§3 @5 20 nmL), the organlc p
conbi ned} dri SO4) and concentrate
pressure. Col ~ghromat ogr aphy (silica, 30%
acet one- hexane é@)oﬁ’l et hyl am ne) yi el ded conpoung-
A-32 (0.045 ng, B89 as a white solid; mz: 886 (

[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
hours before diluting with EtOAc (15 mL) and washing with NaHCOs (15 mL). The
aqueous phase was extracted with EtOAc (3 x 15 mL) and the combined organic phases

were dried (MgSO,) before concentrating under reduced pressure. Column chromatography
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885.5321, calcd for C42H81N2015S ([M + H] +) 885. 5352.
[0134] Conpound A-54. To a solution of internediate 12
wO0Qo@3@732 0.099 mmol, 1.0 eq.) in CH2Cl2 (1. @cwus2@b/017672

RT was added et hyl isocyanate (0.014 g, 0.016 ni,

(Dt APt ThosieR B L Mot el BRI as e

w@%éoﬁﬁcm%bg(wmf) %490. 025 ni, 0.316 nmmol, 3.2 eq)
and stirring at RT for 4 hours. The sol ution was

Wemmﬁpéﬂﬁﬂsrﬁam Tatdridediatb 1act i on with

e comnbi ned of gani ¢ _phases were

[o442; ed @%)ﬂf@ angh, O'J;U]g %(ﬁﬁtlrl&f @P‘mfé Q&iaﬂ'qul{g@ theP 0DBS WiBel) in

um
CHg@lh 0he niioxaRa, wds%dlded pytidiha . Ouki) mj'u, @Jl@é mm«zlozr@mgm fllowed by

s o (07 38, 8987 syl Peuai o hEsordiomusmnisbie o R for 2

ho’ﬁréiﬁ éf%re%ﬁﬁm@%SNaHC@% (Yﬁnf}‘g 0 @lftle?— EXptiBE Witk As), 0 63 ZnL) the

Compound A- To a'solution of internedi ate
orgau@ pﬁasgs w@re{)@mhmﬂ waghe(d veith) brinen(30ppI), dried (§a:H0y) Woncentrated

noreugE e e 2ol RERRR o SR TP e oo

tribfhylHmind)\gelded h.limﬁﬂﬂré/‘@f&h@ aesiRd N-adedyl MatiOOR- dla,&tym)npounds which
and the organi c phases were extracted with CH2C

(3
wais digsplvediremethenel(e anloragdsiizesd apHhSder fbpwsd Af@a Coohnga the
so%?%g gnﬁ‘ﬂ &:Fon}glglﬁtcgglgﬁ @A—f(g(g)m% BY76; 2§1ﬁ5%vh1te solid; m/z: 850

rona ogra ton exan
([OF + H19% EBI TORNIAmI/N829. 5683, daldd foarGaelinN, @ 5PM « H] 03293682
3899 as a white solid. mz: 909 ([M+ H +), 751; ESI
o5 M5 cynzpoa%A@z)Bro a §slliich 6 DintchbHaRNIAYE td, [OM% mmol) in

908.5889. [01 Conpound A-5 0 a sof ut
CHAGI(L 0BT BTT RS $obp VIR U] a0 (60955 2 ) Tollowed by

o R e g DA R F5Eh60, Byt

fo5 20@&1&! Hﬂf(ﬁaaddhﬁig @qNaEQO; 20anlyl Aﬁeﬂé}&aggiorﬁwﬁhﬂ}m@i (3 x 20 mL),
eq) .The solution was stir OC for 15 mn

(g erie ﬁ@a@wmﬁ Pebred dited (&@%9 M%C@lce@f%@%‘lﬁ% peduced pressure.

r 3@k | 1of i : d

C%lgﬂﬁ% nrgﬁé%ﬁ? 85*1‘1?3%\ 3@% aBSond- H&a%@(}‘% tﬁah%%@ad@[%&e%g compoun

hour .
A2 0t0HE mgS5P4)iang Wiubetsuhé miéxs 886 ([M edi]A), 788; ESF TOFAVIS m/z

AR S B8 1o 50 o e
%’?f g;ﬁ dryu ng (I\IaZﬁj?é%ﬁqagd?rgonctee% 113?62& 66[})%% r@g)g %(1319101 10eq)

1net§lg gl' Q%QQ?RI]V% tardggci gﬂﬁ&ﬂ%@@)la% (& bﬁ@ng G:G’f@l?l%?d .198 mmol, 2.0

epl] The s&lﬂﬁon &3k stiikd dviBoorh Zerﬁﬁelatﬁﬁ@ﬁ)r 16 Abud before adding further ethyl

e RN A R T

sdR®In wds &u%@ intd %ﬁ#@@ ESHSD Mﬂéﬁ@iua&ﬁﬁ%ﬂycngcn% x 15 mL),
(0.016 g, 0.016 0.198 mmol, 2.0 eq) foll owed
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]"); ESITOF MS m/z
878.5954, caled for CasHgzN3O14 ([M + HI") 878.5948.
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by ethyl chloroforinate (0.013 g, 0.011 ni, 0.119

mmol, 1.2 eq). The solution was stirred at RT for 3
wonotseahmse addi ng further ethyl chloroformte eOTA%3008/017672

0.011 nm, 0.119 nmmol, 1.2 eq) and stirring for 1 hr.

O3 Rt el R SR 0P o 10 e

intPL, C1J (g0 sfytwa3edd dﬂ@pynsah@ay@avw(mldrg, ecdns &MZBM)mmol 1.5
er

and concentrated un reduced pressure

e)ind the solriopryasssimed eaR Tond 8 Hcéﬂ@rﬁél%]@%a‘h‘?é pomnﬁflrzfl@maﬂcos (15

o S ORI S0 CHI 55! s o

plizaes CdrdBRBZALS O] Mdrcorbentradadimd#aRduged B jsuo Gphmd

A-65. A sSi t hod a that faor co und
chigwaiosiphk T%i}cqqégﬁwcew H5r et le® prishoasy f@l@}#fﬁ%ompound A-57

((P(Hz(gsgggmgg%% fé{tsglrld% Hg% lg/ll-gﬂfﬂ)) 758! E+§f’(8)fgg/1§in§/z 908.5905,

caleBfon0., 0S8/ Q:23 2B 2 +HITT) DR 017672 [0139] Conpound
A-67. A simlar nethod as that for conpound A-57 was
[ousald, \Edpoust bly58.i Sot boltiymatsthylr@pdinetyd)pprpypoatbodiimide (0.023

t h 89 M . ES .
seb iR igmel, Tohr i gp deox xﬁ@%@@%@@f% 2 Mi&@gﬁz%%@ in THF (1.0
{)%6‘5& W IRRANIL A fifidad e Barb Gk Hic! 21U f.oﬂs%@ﬂ"@%ﬁbg 15%q) The
0.150 g, 0.186 mMmmol, 1.0 eq) "5 1n (2.0 nL) at O
salutivaswasddiectdeii A¥E Forl 18mhindefap piding yntemrddeade 1211675 g, 0.093 mmol,

0, 07 409 1 ol
LA\ oA Dok D8t SoiTBE p)abm g e o T g stsreg fgj hour. DMF
(d 9&&9%@ alded QdThE resatin ? in@ nliQuPelwadstirtbdlt R Tor 3w 3 Adter d11ut1ng with

nmol 0 eq). The solution was stirred at 0 C for 3

Etﬁm@(@snhh dhe soditicnempser ashed withd¥alC Qo530 aflorad brine (30 mL)
t
ol ddin g U T A Rherh R eaie Detuns® Mosslie; (Rluup Biromatography

(sifich, mnd90mcem@he>eﬁle 1% tﬁg@gﬁnﬁﬁe)vﬁélhﬁﬂcdmﬂdmndﬂt-ss (0.042 g, 48%)
an rn

(35, m),. NaHCOB (35 m_l I{Jom_) bef ore
ax Whﬁasqlﬂa;z%&ﬁ%ﬂ\é i BSIAPHLNS/2 954 3888 caled for

heqpgat ography (silica, 40%
Cgﬂ%@ exar%gms% triethyl am ne) vyiel ded compound

[dﬁﬁﬁ %ﬁw I}%ﬁ n?l 1%%éF ggegll‘i’eglat %(% Og()?’ E d (BM rﬁmol 1.0 eq)

1n@i2ﬂ'@§ (RO (Wl addéd pyridiBS®. 7825 0.018 rEB,&JIIﬂ&milribl -2.0 eq) followed
Internediate 15 [0141] Internediate 15 was used jn th

%%erf@%?fgf%ma?e(wla@, St 19rmmRl- 3 #iDe PP spution was stirred at
RPfo2 hbGoidNddine RiherNihyt Itk dfBrmate (0.013 g, 0.011 mL, 0.119 mmol, 1.2

eq) and stirring for 1 hr. The solution was poured into NaHCOs (15 mL) and the organic

phases were extracted with CH,Cl, (3 x 15 mL). The combined organic phases were dried
(Na,SO4) and concentrated under reduced pressure. Column chromatography (silica, 50%
acetone-hexane, 1% Et;N) yielded compound A-64 (0.030 g, 34%) as a white solid; m/z: 880
(IM +HJ"); BSI TOF MS m/z 879.5796, caled for C44HgN,015 ([M + HJ) 879.5788.

[0138] Compound A-65. A similar method as that for compound A-64 was used, with
methyl chloroformate replacing ethyl chloroformate. m/z: 866 ([M + H]"); ESI TOF MS m/z
865.5630, caled for C43HgoN,O1s ([M + H]") 856.5632.
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OHHO, OHHO, HOOH\\ HOOH,%O00O O0O00""'0O0
“o", oo"0", O""'OH"" OHd 1bMe 1bMe 13

wO02(@)12exsyt hr onycyl amine) 14 Rc = Me 15 R=H [ 8442j52006/017672

a solution of 9(S)-erythromycylamne 13 (15.8 g, 21.5

[dﬁal( ’1) S&_?Eié%ge %{518% -0 7.%%?_1@@%{1?’[@%(1 %ﬁ_%a’vg&g g% %@%-5179\7%'5’ used, with
eﬁyl sohicepylaed ﬁplaﬁfﬂg@oﬁﬂ%o&nﬁ&.yan% /7 i89‘5) Kl)\d + Bq %;OESUTOF MS m/z
net hanesul f oni ¢. anhyd +S ng nmo in
Gt cplad fof1GualpNa@og ([ M“‘TH §%‘5§¥ rri ng vvas
continued for another 1.5 hour at that tenperature.
[OFAQ 1 e dCarpanndide?ir Eo el g@ﬁﬁh@@m@a’eﬁﬂ Ol 98, Or186enimol, 1.0 eq)

1n|%m20(ﬁ§§?t\ﬁg’f glﬁé%zdzcg]axe%%gm a9 EhIRfhodlihie fld7o ¢, 0.409

mines], B2 iet) a1l Hydfo@@emwn:&ble (8050 6.302 aanolc 2J0asgy! Ifollﬁﬁx&‘ed by formic
separated and the _aqueous | ayer was _extracted wi

agi A1 & Q<014z@LwQ)372 Wle%ﬁtﬁﬂh e’&h%‘iOélgmncW%%Weé aWér g for 30
o SR 50 AR AL B s ) o

NeHSIG @5 vdg. e |ai11u®uis bliaseotas mtrScted]Wn‘l‘rﬂit@@m(Bﬁ ynl() %% tlee combined
o WS WG4 oL N S D A tineq iy before drying
(I\?(%B%)s rﬁ%ona—qurawﬁg 1hdeF r&lded %qur@ aC 6Kl Ifnod'hromatography (silica, 40%

N2014S ([ M I—[| ) 813.4740. [0143] To a sti
agetongt heganes fl Ycisielaming yiclded sompourd, A-0'8 (AREE g, ﬁ@%) as a white solid.

R DR 7! s TP e by e+ 1)

849550l , 1.1 eq.) at 50C. Then 0.1 N NaCOH sol ution
(1.17 m, 0.117 mol, 1.1 eq.) was added drop-w se

EQX&! lelllh._ﬁhélrlﬁé(ﬁgtev@s continued for 2 h at the sane
_Wpi@)eﬂtwrm m., 0.1N) and 12 (3 ng) were

ed
R o B el T Chsmieed o his invention.
and diluted with CH2C12 (10 nL) and satL(;ajsed NaHCO3
" The aqueous | ayer was extracted sf’h CH2C12 (3
H2The 15 nbi ned organi ¢ phases re washed~, .R°

Mted Na2& @3 (5 ni), H2O (5n ~dried owger

HBQS reH sBPu was filtered t he slolorent
g tder redudged pressure. » nby

calum, chr o (0%to 5%|\/Ed—|in(,‘,[—|2;;2 00

1i‘ri hy'ane) —_— = o "o

"0, _O “'0,, 0O

OMe OMe

13 (9(S)-erythromycylamine) l: 14 R°=Me

15 R°=H

[0142] To a solution of 9(S)-erythromycylamine 13 (15.8 g, 21.5 mmol; see, e.g.,
Massey et al., J. Med. Chem., 1974, 17 (1), 105-107) in CH,Cl, (60 mL) was added
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 another 1.5
hour at that temperature. The reaction mixture was quenched by adding saturated NaHCO3
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yielded internediate 15 as a white solid (70 ng, 849%.

Exanple 12 - Synthesis of Conpounds from I nternedi ate
wo20d02§3244] Conpound A-35. To a sol ution of PCT/US2006/017672

internediate 15 (35 ng, 0.044 mmol) in CH3CN (400 L)

(@8%}32&%%&3%6;? "}é%ge ,p%)n@m %egrzz%ltagt ]@B‘??Fﬁ& mﬁge%for 10 min at
R?qidh ??gﬁué?é £ths Waireh If%\ﬁgg 8t f9 M@s%xt@&t@é SHIHEEOAC (2 %

resi ue ma pur
memim@nﬂpﬂmﬂ (re8i¢ hyFBovae dngthevar Mgm@3, ftgged through a thin

Clg%{ % ({] T#wq_n%%ﬁde ungigcﬁ:gﬁo ndes,%grﬁ I,ST;F ﬁlri%gggg @mﬂed by column

c}ﬁ*@xln% ot@hy Gl 7060t 4ené hMe*Xaﬁ&s"‘ l%ﬁtﬂl@th%ﬁa%ﬁne)[tﬁ Méic]l 9.9g(12.2

tnd A-36. A sinmilar nethod as that for nd
mm0$56\$®)83f@$1€6100nmmmd\1ﬂtah atiilgsohe. %H&F OEMS{ wéz §13.47710, caled for

RN BRI Caorrn0155 ([ M+ H]Tf{ w
[oélg:fﬁ e?ﬁi’lgﬁ %%tg}e%@lo u%%a ogﬁonmeoqéﬂ.ﬂ,égf rp%ﬁgg(w an sgdium acetate

(4@@@@@5?51%{61 25, éegb FEVROIDKLO e, £ 333 vhas aadéd iasﬂﬁie (248 mg, 0.117

he reaction M xture was stlrred at

mmné,rlnl o at HE. Them0.¢ ShleRt selwipnhdd rmLé?athe@mOl 1.1 eq.) was

T e

(0POHI A0 qg\g%ﬁ% gﬂgf;rgg()&ﬂ@‘é gﬁ%/tg@ addrthe féay%a{mnnﬁhetmswlded for 1 hour.
conmpoun Ny, of as a whi
Tlayreactiqry mixturepjascongegrategyto foui290ie incgglﬂted W&Péf?l@% (10 mL) and

SNBSS ey 155 A4 OO ) e

coiisieled birganis phbdel whrd weished witht dijuitet Npﬁﬁ@g gsmipé1;0 (SmL) and dried

TSI TN T N D —

ﬁ) 0 me
P@%@%afiﬁfélgygég&%&mgﬁgﬂagﬁﬁﬁ%@%% S%OM)%@%LGH%Q%Q 7 tnethylam )

yiefgled nt6@n avhase 1sas 3wy salmij(7ai)aeg,|&:4°/a)u d (69 L, 1. 2
nmmol, 4.0 eq) in MeOH (2.0 nL) was added
E_ngbnbm ansnethe4 of CompounidironPlifesngdiatEis r eact i on
m xture was 10 stirred at RT overnight and dil uted
owitd1h EtCh6p 2l 4483, Ta268of dOHtermediaje ENEGS53mg, W Gidedmol) in

cEERGALD b bl AR R 69

BRI 299 15 Al X QYT SR S o
peksuperan e a@ﬂmjme(vﬁ%ﬁumﬁﬁ@%l‘dnﬂﬂmm chnonfatogmandy, (5%%0 70% acetone in

e 15 gt oSRpRE ST 7L 8y bl pREhich +

E§§”§0§Q&i§ mf §hP§0§30 calfd KT DAORYS, L MrH 1;%‘5)8485@9(5.090-

Exanpl e hesi s of I nternedi ate [ 0149]

[0'1 E% er ma@é@o@mé -33 hg s‘%nﬂ%ergéﬂ{o& QUILEFPR5kp&ind A-35 was used, but
w1th 2-iodoethanol as the alkylatmg agent. m/z: 844.0 (IM + H]"); ESI TOF MS m/z
843.4894, calcd for C40H75N20158 ([M -+ H] ) 843.3883.

[0146] Compound A-37. To a solution of intermediate 15 (120 mg, 0.15 mmol) in
CH;O0H (1.2 mL) was added 2,2-dimethyloxirane (133 uL, 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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from 4"-deoxyerythronycin A (16), using procedures

anal ogous to those used for the preparation of
wonveymedeate 9: mz: 779 ([M+ H +), 621; ESI pCORSMB6/017672

mz 778.5345, calcd 20 for CAOH76NOL3 ([M + H +)
refidpgyef piuitied with spiumnghrogaipesanky (g1 S0Taagetghe inixggns, 1%
trit1ahGiné QXYROYILR KT 1Y) 54%) Bf 7 dMyhitd SolRE Tz 18972.0 ([M +

ety o RO YN AT Sl A SR ] 017672 (
Hué*x,aw "EOHMS mgy&llhﬁﬁlscahd 100 FpdlmizO6$ M IHE) fEld Hise

19 [0150] Conpound A-60. A simlar nmethod as that for
[064mY P O U Chriyoliid Wa38. uAaiildrmiethad asithatrforecerephvande-8§ wes used, but

wih 3ibae S tibrapahe &1 o AT Rag B4, S06.040r+ FI): BSTTOF MS

HEOARE! CHEE, M MY ¢§5t92475 [0151]
e rrpouﬁg %—ﬁ%‘iﬁrA Si %\I{@?S ﬁet hod]*)as that for conpound

t
ofislc, | Tt g, Sk i O S ARSI 1 PR g 0ol
NaCNBIR(#hd rag 9 inmd Saoq)fanmortiereet @fida | ool 40+ in MeOH

(Qtéﬂé’l]“)f"@ls ae%%&%hﬁnggcp (?\A;géﬁu Mfé ﬁ’fle R RO A8 ure was

st%_r“ﬂatde(ft m%%%ﬂiganﬁﬁlﬁkﬁr\h&mmm goiml), NHZ@Og @ﬂf%,os ol Martd saturated

10 cal cd
NﬁfICQZ'(NZﬁlI.S lQrﬁrM (30 1) TB@&L@ﬂQ@lay@@mx@‘aq_@d with EtOAc (2 x10 mL).

I nternedi a
Tg%gongl? W& dges W ea%{hé?dzp%ve% %]e te%dga%atcg}mgen?rﬁ‘ced The
re§1§dﬂé lw:ag bﬁﬁﬁe({ Bﬁ chlﬁﬁmtdhfcﬁﬁ@t gra%@ (S%ﬁo 5095 abegony mcnedame,sl%
anal ogous to those used f prepar ati on_of

trifindarmme) tandeld Compaundy A9 e wihiie afidy | OERsE, 4256). MRSz $i40(M +

H?igEgl%@F @1119%8#@&5%@%@%@%(& Hl &34 853.5090.

Example 13 — Synthesis of Intermediate 19

[0149] 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 + HJ"), 621; ESI TOF MS m/z 778.5345, caled
for C4oH76NO13 (M + H]") 778.5311.

16 (4"-Deoxyerythromycin A) 17 R°=Me

[ 15 re-m
19 R®=i-Pr :]
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HO~0O0 0'""OO0O'O0O 0'"O0O00-~0" 0" OH"IOH

1(r)Me 1bMe 20 (Erythromycin B) 21 Rc = Me 22 Rc=H
wa2odec12rse- Pr Exanpl e 16 - Synt hesis of Conporauasteoen 7672
I nternmedi ate 23 [0154] Conmpound A-71. A soI ution of
potassiumtert - butOX| de (1 Min THE 3 mL, 0.98

Exammple)14vasS l;;::!. SMPAUNGHITE ierdnGy ate 19 . 23 (490
ng, 0.66 nmol) in anhydrous 20 dlrretho eth n QG nLu)dbt
[01501der Gamzionad A-64. ndSpdaranethed ag that fegC -12 was sed, bu

er
RS o I Bt
allcwlﬁgggénlﬁ%?&a oPGIBRE0 ML 767 B33 (M-l Dor 30 ni n.
LC anal ysi s indicated conplete consunption of the
[01847ar ti g iBkad-8l. AandilihBetByd eSthat agempsunteAd2 was used but

quenched by addition of saturated Na}—%ol utio
withtistermediatad 8 am@ﬂmm@t@m@@nmlﬂl Eestpy ORGSHER ea

SRRk PR B GG D 90y 280

er re UCE pressure.

o m%?é%&%ﬁ%a”%&%@%? @ﬁ%n? @%%ﬂéé%g&% bu

w1§1"’lhféﬂn£<ﬁ£te@9%§@ atefifiMtz: H06)0 (B9 H$‘7} 7ESTIBOF MURm/z 805.5410,
. 170.7, 102.2, 94.8, 93.4, 84.8, 77.7,
caled fef, C41E151\120137(EM6+H72 396:24#20.70. 7, 70.0, 69.4, 65.6,
62.2, 52.6, 49.3, 43.7, 43.1, 38.8, 34.7, 32.8(2),
Ex3inle 125- Synthésid of PiteBmedinte?3 21. 1. 20. 4. 19.9, 17.6,
12.7, 11.7, 9.8, 9.7, 9.2. [0155] Compound A-72. A
[015B]Ti | alntermictintt 28 thehaythfanyaio Brounigrpartiaf inesmedielg 9, Was

syqlﬁgl@s;,qwze}q%c&q fer]g{ﬂ%ggll‘ypgﬁ% iiOé? %ﬁ%@r gé R ! Ia%glolgg‘ﬁ {o tﬁi)seah@gd for the

%%gﬂfg nlof k&Rt dthe 97 aiRawgt H] %smm@s Wl/z748 5225, caled for
69 cal cd for C43H81N20O13 ([M + H +) 833.5733.

C;pIL 56, @Mrpdxﬂrbd74;&5?<'96 A similar nmethod as that for
conmpound A-12 was used, but wth interne te 23 as .
starti materi al~apd with N, N-di net hyl casBanoy ~yR
chl al kyl ati ng agent i wof 4o,

JOF M5 nfz 8109. 5548 callc Hf "

I Jt Bgua s I\/Et hyl [0157]
27" the 6£0-'@Bt hyl anal og—of—inter meqll at

20 (Erythromycin B)

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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compound 24 (6-0-nethyl erythromycin A also known as
gkarlt?ronyan) usi ng procedures 20 anal ogous to
wohome2fse maki ng internediate 9: mz: 779 ([ MPéT 06/017672
621; ESI TOF Ms niz 778.5345, calcd for C40I—|76I\AI(tJlﬂS§)
([M+ H+) 778.5311. O OH WRc '00 1-1 1[—IO
stm}dﬂ) for 30 . CELEf@nalysis @dicatpd onplete w@u@ptw@ of heétaétlr.l%jmtenal

andjbe Q&ce§s qqag@g_' Hee qu_egr\l[l%d _biédé@ g 88%%%%%53(3@5 séRufforend the
miRGT S 20064104 VAR ZtOR01 T8E cCabhrd nezatidiayerawsiadtied with Mg,SO4
nmet hod as that for conpound d but | t{ﬁ
andj Qmem’f@éﬁddlﬂélelzlﬁdﬂ%edtm%gsgﬁeaﬂaéh é”ﬁﬁ’@&g ya’(ﬁ]&lg\mef(# d acctone
5 w1tﬁt2%§§]l egage ﬂ%o&%%@ﬂogg%agspfby‘ has | 'ni7298 ?99533:12 talsd ﬁﬁ0§:4§|\§ﬁé79N2013
([MT#H] 9. ﬁmo%mo(cmmsmm,n\muoz [z;\/p 8,|_ﬁ3+§ 84.8,77.7, 77.4,

75 VS%@172§%%§85?737 Toser L iR i bhd S Bpeppn o)
594 fz?fs'@%aiﬁ Iy 489 1324, 11.9, TEKS.3, 1967, 9.2.

aresul’f onam de, ‘whi ch was t hen demet hyl at ed and

[o15§a' |ybated, Wb R%ﬁﬁ&yﬂq%;hb@gé dig: 2% cg@pesidRaRBRMRCd, b

gi ve conpound
10 with-if@rmediate 2385 &efls(cziergnidie@al amd:)w{th) m}dlm@ﬂy&ymomez@mde as the

A siml th h f.
DIk G REC Ry PUBR S BHESH. PSRRI (A S e
t kyl at ed h
C“%ggg@ @%é@ﬁabo Zg%jo??l?’vg ?oﬁ‘po\lljmnfj AI- ngr%p)zll 8|68d|0((jFMai

[O1Eth #;"%zo 1@6 11;]?@:\}%)%oW‘&gﬁargl%ethgﬁg?tﬂiggdr?rgtgnﬁlﬁuﬁchﬁtlf\Qﬁs used, but

withihRrfedbrt2e a&a&rﬂimnmedamrﬂhmﬂy&l@-@un@thm@rbam§ chloride as the

o et T i 5 R0 B e
C“%@O@V\BQDQJF%] ?§u%5ai?‘ met hod as that for conpound

s use
Example 17 — Compounds with R Equals Methyl

[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

20  analogous to those for making intermediate 9: m/z: 779 (M + H]", 621; ESI TOF MS m/z
778.5345, caled for C40H76NO13 ([M + H]") 778.5311.

"0, 0O
%H
OMe

24 (Clarithromycin)
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the trifuorol net hanesul f onam de, which was then

del nethyl ed and real kyl ated with i sopropyl iodide as
wdesovizsd above to give conmpound A-43. nfz: 896TASRI6H17672

H +) [0163] Conpound A-44. Sim I ar nethod as that for

conmpound A-40 was used, but_ wt di net h |,f amo
[016811 or | Gaempawrd A-8G.oAGTp{la methpd as e Tor gty 12 VAT e, but

521 I dotahff.
i 3l A ) i AR bt it
alkggﬁnggger@ ifTehd mfbtomdacltamdge. ni/m KSHSIZGH\/I(-ELHIE))] WaESHREQEQMS m/z
N, 0.078 L . ) e reaction m xture
84910, §@1i°€1 e dCaakls: #‘qulJ“ %3929'btsﬁg2 was concent rat ed
and the resi due was Iyoh| lized with 25 t BuOH H20
Exopplel8 Syathesis of Other L ompoaunds (60 Ny, 0.071 ol ,

[01%96]0? l“ammgﬂgls to SOdI umA Ss%a’llﬁéublﬁgéléﬁi 38231-(%5%91 l}f_l%ﬂ?p ql‘]gt_p)IS was used
%? @% é}aﬂ[?%{%?lllp ?Stlﬁlcﬁiﬂlels t6ch ddhdifdBated bnd¥dalkylated with isopropyl

oregoi ng synthetic techni ques can
10&1’@6 anfkérkstd abuvain @nirdtiandiith congpouatt A-38 tegive oomppeungsA-40. m/z:
of this_invention, including those 30 wherein Ro, Rn,
85GE([IMimdlIRF are other than OH M, OH and H,

respectively, using alter- -49 WD 2006/ 1272
[01RQIT/ USConponnizé#]. %rﬁnma@nﬁwgms s EBHRE A3 vyay used to make

ava | abl e r £&d With | 1
oG B TR 2 R R s oproy
iodife 52 dastdiyddetbyt dtogiye basmﬁounﬂlm-mlrnﬁm soR0aNabElle:  al .,

US 4, 331,803 (1982)). Conpounds wherein RC and RD are

[of@iper tbaposdd 4. Mame rﬁ&ﬁcﬁtﬁﬁth&‘ﬁbycommunﬂe&#ﬂidms us¢dy @ut the
as’ precursors ery thro%m ns B, C, ounds .in.

or
des!m‘fhhl ipteringdipfeceds reectofatih syclia‘@%wnﬁ gmtiﬁere‘%) CHgy 3511%?61;9
m an t.hr.Q n tey
copfifigp e GRATHAOEL b ot ooy SRR 8 30/, SO B, &
Assay r bt i St en {
bni sﬁ%ﬁ'@ﬁ@e‘é— % g 8@8‘%%3 ﬁ%t #g%ggkﬂgﬂéﬁ%rggnwé/\e&ed to make
th@ﬂ'ﬁ’h&%hﬁ%anélﬁﬂﬂ@ﬁalﬁﬂel WEI¢R v Sieth mmyyled,lmm@a]ﬂ{glatﬂdtwuh isopropyl
duodenum ti ssue- based contracti| i ty assa¥ ggﬁe{
iodide hnfi¢soribetbatone tpgiye sompeunst A8 paibr £8P STIM J.
Gastrointestinal Mtility, 1, 150-159 (1989), the
[oth3scl O __rmmd_)at_kﬁﬁ Himglag mgthpé o¢ et risemppund,A-40 was used, but with

r ef. e i
SRS S i T TG I s
MSSI’FF) s71mb6.| in receptor-bearing tissue
C%Ignt ract |(1[el y responsive to notilin. [0167] Strips of

bi 1 r i WLET(6hahe 5&74 @mol, 1.0
A", CHBPLIAE T RSSO k102

inmm (L2728 0 WAGHA1.0N A0S i) bPbseindline refstipn mixture was
] ongi tudi -, nal l'y. Th .
st R PT 7 8Agy Hise i OOrBB e A TR oy P s et i

T$to pWEbeldé Ebﬂnp(SuﬂﬁeA-S@{aO e 0071 exyigle 6% ds the sodium
Kr'ebs “sol ut1on at 3

salt. m/z: 823.0 (M +HJ"); ESI TOF MS m/z 822.5214, caled for C41H7sNOqs (M + HIH
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 RS, RP, RE, and RF are other than OH, Me, OH, and H, respectively, using alter-
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1.5 g of tension, and contractions neasured

auxotonically. Strips exhibiting strong, regular
wohemiie7aeti vity (anplitude 0.3 g, FFT peak at pQTR:56004/017672

Hz, > 3-fold stronger than other peaks), 20 and

pronpt, reproduci ble responses to 1 uM p?r bachol

nagveidvin dndémicomanrreialdy Pesmlably prepuEsoT matestalss Haaippounds in which R” is

ampl.i t ud wer ifj ' - Bl I
MEGR tetff R R BB ETE O Bhediitvtfoh DB e Sin oL Wiinabe o
4] 08681318 (¢98pchompuasls wherciniS hed Rivay ofhyr thha 0 myl Me,

the organ bath buffer tw ce. Thlgr stri p& \@re vva@hed ds in
respgelively2081 be madeusing ps BRRFHEOTE RERISPHEER G ‘e ShPr act iR

- B : a_ UpeRRARE R Bl‘é)?d/y YWEL S
Wkﬁ% jt{i }é\glt@ganwg%ﬁlltaﬁé ?%E&?névﬁﬂ\?%gé h (glg%'g%und t est re% was e
exBihpRaek vaghi in Idirieyet by, 32155568582 (1IKBO) to a final

concentration of 10 MM A series of seven 1 OX seri al
Ex$inhplé 1905 TiguedBaeed Wasayfor Matilih AgenistiPdtenéye

concentration of the seventh serial dilution was 1.0
[o#66iL0- 6THMnofilig abbristtpotdhcies @R cdrhpdunds of thid indéticni woers cudluated

the conpound were applied, startjng with 200 %ih()f t he 1
usings tisgid pased asrYitusig rahbit dpodenwn tisHerhassd poractiiiy agsayp senerally

S ' ' til st 151 21506159 (1989),

off§figR ke Qlun Ut BofBdbrerd ol 1 AR LRRRAREIAAYZ1 A% (1989)
thdiigblesure engathriaincorposaed hdreidibyutfoomce. Bhieflgabis method measures

i ncreased in 10-f o] -50 WD. 2006/ 15%7%32 L4 tilin
thpahifiiysiomortpered & Wipes CREAPLONG M 14004 AURETR! IR hEe
reé@%c%rgggﬁ{g%ﬁ%uﬁ SURELAUE N esHORER YR SiIIhe | ncreased in

I ncrenents, until the naxi mum response

[O)Q%Ei ?P%%%p@?)%‘ra Sﬁtrclﬁl%génﬂ Qrefd £QEA Sﬁlﬁ%da‘%%ted 6448 in the assay by as

e were dosed wt M car bachol . o
fo[16W:6.93 e chitet 2T AbYiC dualentin 220-86 cpor distaldb tige ylorus were split longitudi-

oS Bhe AR oY RSO ZEe Frothiphar oRmuii SRateafscle were
slcER ﬁbﬂ{hé O enfAG) ThE t%ﬁ%'s Rétre JRediatokyp&iafddSK %85 Solution at 37°C, with

nor mal i zed "agal nst response obtarned from1 M
1.5 grof aisiol, @td donéraetimhs aficasired evprenipah . Stiipeexhibiting strong, regular

at. ' d | d [
R L0 S TR B PSPt i,
ar ??@ﬂﬁpt, Caprédefertle fes@ns@g)tdl\bﬁﬁ/ﬁcafbdcﬁolt (heCeD{peak tomtraction in <30s,
r éspo

nhse, Rmax is the maxi mal contractiaqgn respons

) Se, .
>Zyphasiciamplitiesle) werrarlifiad famse in He#p8unHTiPERetHGetigg dhe foregoing
Rmax are.eﬁpc%ﬁssed as a fraction of the 1 M carbachol
criigiit V&S d range fromO to 1. Results are

t in Table B, below .[017 t I :
0f@nce 1 SR AR U Pheeriar o BalfBiter twice.
T}?@é&iﬁs WQI% Waht IR A2 Mrmyeids hBEwRE thotdroaol E&@ctias Following

inittally approximated as ten tinmes EC50. 15 The

thisdestrvesly adbse tesponsp piudx waa inibetedaithim K Saain. ffash cpippgund tested
dose response Ve, . i £ e i .

T e L

se9bh A)X Qekidl WuBongatertvies preseed)as thab tHea@aeshtration of the seventh

four-fold. After 20.5 nmin, the strips were dosed wth
seriaplilution was 1.0 x 10'% mM. The first through ﬁgh serial Sﬂutlons of the compound
were applied, starting with 200 uL 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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carbachol . The difference between the two doses should

be in the range of 10-20% A second set of qualified
wduomense st ri ps was dosed at EC90. After a narCmAIS2006/017672

response was 20 obt ai ned (20 5 mn), the dose was

. 1 ncrease old. After 5.mn
in e L & SR CSsPRREAS U SiTinsnbosRs WeR i fcFeased in 2
to PS8 IcE SR SRS Bnideh¥aRRiIhIA résMensedfesbtaib &l 744 2:3008Ifin after the last
compounds of "'this invention Can be used to induce the
drogtdifion, the stoips werst ddsed withdey¥orartizeboli ng ti ssue t hat
is contractilely responsive to notilin. The induction
[0069] 25 THREHTsE wmhcmno;m prodasing a\lﬁlfhﬁmﬁiabeﬁéct)afzﬁmaﬂmlated as
in stimulating tilit The tissu

ol Re oot SRR W FIOICHHL GO 06 CORAAHI £ W#E%q?éensm for each
SRR s SR o YRRt ALy By B 1

caplsdchy] dtitleseral ofdherpqpendfent fThikbscentragot 6 fvonyeued was plotted against
eval uated b measurjng, their, mnimuminhibitory
théé‘?ﬁé’@ﬂ%eraé'fii%ﬁé ¢ ﬁl cf,reglo‘éi@&eﬂg% tog ept ococcus 30
pf aeunoni ae ATCC 6301 (an _erythr ci n A sensitive
strain), using serial Rdrl@*tmm‘r@) 596-C)-51 WO
2006/ 127252 PCT/ US2006/ 017672 well mcrotiter plates.
winers iR isithg contiaetiaiepranselR-haisdhe Biaxiaral cpaigaciipp sgsponse, and C is the
activit Resul t re ted in Tabl.e
oigsiAog g FEmBPsE ot B AR et AR s € s ot
cdrbdchol EHHBREHA andERRRATGhIOMS 1. dadksaltd £ r&oyied iOTHISIE B, Below.
ABT- 229, GM611 and KC- 11458 are al so presented. The

t |
[01[] AR La%rg 5‘1§:eﬁfr§t %fge%rﬁhlﬂb@l@%% of MR thhkifR$ effect) could

| es, and Sol vay,
be estipecdd angll v;enﬁécBIs m“@wmaww imtla-}m,pprdémated Hw,n times ECso.

T]f?ﬁygmgﬁg o?’;&ts wag}gmf{\{gn Nfag Q’lenpﬁjfled Eba dose responlgle curve. Qualified

duodenum strips were dosed at 0.25 « ECqp. 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 uM
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 ECg. 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 contraction 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, especially 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

pneumoniae ATCC 6301 (an erythromycin A sensitive strain), using serial dilutions on 96-
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Ol " ,\O0O HOOO"CH ~Ow -52 W 2006/ 127252

PCT/ USZOO6/ 017672 Table B Conpound Mtilin Receptor
wagmwi1gt2sAnt | bacterial Activity Activity (ECS8CTAISR006/017672

(MC, g/nm) Erythromycin A 1,200 0.0025 ABT-229 7 64

GV 611 11 128 KC-11458 45 >1 6 - A-2 140
oA bR P ATl IR campyi i P iR AN Resute e

8% 128 A-9 430 >128 A-10 680 >128

o T F bt B B 100 ea A 13 220 2128 A 14 104

[012%8 19 ab%%B%%?cgg %ﬂ@h}ges%a&%r gdtfounts &f theRvEdtion \Cofhparative
data for erythromycin A, ABT-229, GM-611, and KC-11458 are also presented. The last

three compounds are developmental motilides from Abbott Laboratories, Chugai, and

Solvay, respectively.

GM-611 ~N
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A-20 490 128 A-21 58 64 -53 WO 2006/ 127252
PCT/ US2006/ 017672 Table B (conti nued) Conpound
woOtvidlizmesRecept or Agoni st Anti bacterial Activi PET/US2006/017672

Activity (EC50, nM (MC, g/M) A-22 140 128 A-23
~560 >128- A-24 860 >128 A-25 1 200 »128 A 26 48012

(0]
O

Al27 110 128 A-28 >420 12&ab16129 290 128 A-30 48
>128 A-31 67 >128—A-32240—>128A733 120 >128
10 128 A-35 190 EitilinReeemger Agonigt, 37 é@t@acte%@lwui’%
128 A°E®O E’é >128  AetbtydBTs4 280 A-41 170MHES ng/olgy
340—>128—A—43-33064 A 44 91 128 A-45 28 128, A 46
31 Trgthromgycin A 1,200
ABT-229 7 64
GM-611 11 128
KC-11458 45 >128
A-1 66 —
A-2 140 64
A3 54 64
A-4 — 128
A-5 320 64
A-6 1,100 128
A-7 210 >128
A-8 88 128
A-9 430 >128
A-10 630 >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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WD 2006/ 127252 PCT/ US2006/ 017672 Table B (conti nued)
Conpound Motilin Receptor Agonist Antibacteri al
wéabtooviztas2 Activity (EC50, nM (MC, g/m,) ArPAT/UR2@6/17672

A-48 140 64 A-49 140 128 A-50 170 >128 A-51 510
>128 A-52 160 128 A-53 140128 A-54 1066128 —A-55

54 >128 A-56 150 128 "Pab5e7BZdrﬁ1t1hﬁ&d) A- 58 37 128 A— 59
79 128 A—66—190T1128— A 6117128 AT62 63,128 . A-
Eg q‘l\l@éq‘%‘glggz gMﬂgg%;cgEBgzﬁﬁgstgo 12%@%2;;}1&:@@&)
>128—=55 WO 2006/ 127252 P IUbZUUb/ 17672 Taqbg B
(contlnu%ﬁ¥ Compound Motili Receptor Agoni st
Antibact grizal Activity 560 >128
A-24 860 >128
A-25 1,200 >128
A-26 480 128
A-27 110 128
A-28 >420 128
A-29 290 128
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 32
A-37 52 64
A-38 140 128
A-39 280 >128
A-40 350 128
A-41 170 128
A-42 340 >128
A-43 330 64
A-44 91 128
A-45 28 128
A-46 31 128
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Activity (EC50, nM (MC, g/m) A-72 270 >128 A-73

84 128 A-74 270 128 A-75 290 >128 A-76 150 128
WO2006/12552128 A-78 31 - A-79 400 Exanple 21 PCThISoic017672

Dosi ng Mbdel for Evaluating Tachyphylaxis [0174] This

exanpl e describhes how tachyphylaxi-s{(deererent—in

TucTel CITTeTI

response after an initilable Ba(wintimsdd) ati on; in effect a

d caonci t1 2+ + Ol%ndf%l
ctivi
L

psenstHHzat+on—to—the agonist—effectof the cogp

of 5 T%%@%HH s of MetisiniFegenter HEORIHN | be AVRATIEH f

[ 0175] bt dugdendptigty (Esso.ad® qual i fi edKs B m )
described apove and doSed htest conmpound at its
ECO0 codeéhtration. The cofttaction is recorded. Wen
peak coz%régcti le force isqjgached, carbachol (84M is
added, any further contraction is recorded. The
resul tingsgontraction are ¢4pressed as a fractild® of
the 1 M carbachol contraction. The test 10 co nd
and car 6ol are washed aW&y by changi ng theggggh
solution tw ce. The procegr({;e IS repeated at >§28 60,
and 90 Aol | ow ng the inftial dosing. Tachyphyl axi s

s quangishated as the perggptage of the initiadkg
cantraction retained after the fourth dose of the
cgnpoundadsei ng tested. A cddapound exhibiting | dd8
tachyphylaxis will have a high val ue. Tachyphyl.gxis =
100% x (A&8Atraction after 39 dose)/(Cbntract¥32§after
iritialfﬁ&ge) 15 Exanpl e 2% - hERG Channel 1|nrhbRition
[Q176] pro-arrhythmc e ?ects of erythromycin and
rgl at ed gagpounds have beensgattributed to theil28

i nhi bition of the hERG (human et her-a-go-go rel %ed
gene) pod&dsi um channel. #48 hERG channel inhﬂ%’tory
eflif ects of__conpounds of thié I nvention can be

evial uat ‘%&ing the techniq g reported in Stanat et

all., Ml ,_dgellular Biochernyg 2003, 254, 1 -56 1&®
20006/ 12 PCT/ US2006/ 017672 7, "Characterizati on of
t he | nhi higoory Effects of HO9t hromycin and 8

Clarithromycin on the HERG Potassium Channel".
| nhi bi ti&rPlmay be expressed 1ds % inhibition at ]§(§ M
concentration of the conpound being tested. Desjygably,

conpounds tfave a low % inhibition.
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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5 [0177] The foregoing detail ed description of the

i nvention includes passages that are chiefly or
weoexelong7asel y concerned with particular parts oPCRISem6D17672

of the invention. It is to be understood that this IS

f of—elarty—and—econventence,—that—aparticutar—feature
may be relevant in rmré"ablhﬁt(cpu‘fmueﬂ e passage in
whiTh Tt T35 di Sci psSed, d that, the disScl0

el.n,

i ncl ud t he a]M?ihB eSgRLor, Hat | oé%“g"f‘c‘%enﬁ Activity

i nf or rrgtgtnoﬁufl%und in %?FEVIW(EF:& 8 passagesMIC, pg/mL)

SimTarTy, 10 al though the ﬁrlous descrl pt|0n§ &erel n

relate t eci fic enbodi nent’s of thelnventlon It is

to| be undefstood that where g specific feature =

di scl osed in the context of a particular enbodinent,

such featd’4 can al so be usfeﬂ) to the extent 128

appropri at in the context anot her enbodi

conbi nat?\oﬁswlth anot her fe%ﬁ re, or in the ingﬁ#lon

i nj general [0178] Furtherysgrhil e the present qog

i nyention Ztas been particularly described in terns of

15| certaian7preferred enbodi ments, the inventi orl2& not

limted to such preferred enbodi ments. Rather, the

scope of AF& invention is deflined by the appended-

cl ai ns. Si WO 2006/ 127252 / US2006/ 017672 CLAI M5

What _is Smed is: 1. A cofpound having a structure
represented by formula (1) RA NRB ORF HOB,. RC OH
ooo0o O0'0,,, O'"""RE (I) ~ORD 5 and the

Epdinplad eut Cealdiy Dasiag M odxl €o1SBVdlaatis Mvelivshylaxic

_ﬁydratesthereof wherein (A) RAis (i) OR; (ii)

'Iﬁ(s—e@aﬁ%le dekrithdsitiolw t@(yp R4is (dédrathent in response after an initial
02) N(R3R3A); (v) QCH2)" @), (ddorst P
admmlstratlon in effect a desénsitization to the agonist effect of the compound) of

compounds of this invention can be evaluated.

[0175] Rabbit duodenum strips are qualified as described above and dosed with test
compound at its ECyg concentration. The contraction is recorded. When peak contractile
force is reached, carbachol (1 uM) is added, and any further contraction is recorded. The
resulting contraction are expressed as a fraction of the 1 pM carbachol contraction. The test
compound and carbachol are washed away by changing the bath solution twice. The
procedure is repeated at 30, 60, and 90 min following the initial dosing. Tachyphylaxis is
quantitated as the percentage of the initial contraction retained after the fourth dose of the

compound being tested. A compound exhibiting low tachyphylaxis will have a high value.

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

Example 22 — hERG Channel Inhibition

[0176] The pro-arrhythmic 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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(vi) N(H)S(02)R6; (vii) OCH2CH2OCH2CH2C(=0O) R2; or 15

(viii) OCH2CH2OCH2CH2NHRS5; (B) RB is selected fromthe
wQnRoewsp2TBasi St i ng of C2-C4 al kyl, C3-C4 al kenyPCT@1S2006/017672

cG3-4  al kynyl ~ or 4-nenbered cycl oal i phatic, and

3y TR O JEORRF A oty o

HER(EPéwdsﬁim Chemied”. sI@hﬂﬁticﬁﬂnﬁy bére}tﬂressgd auh 1ﬂhnfmﬂmmt dt ﬁg uM
OH,. CN,_ and hal ogen; RC is Hor O
cqngerﬂraétpnwé the qomypo b@lngqtfeﬁeda@eﬂrabm ByPoRRds b o
itioe? Wherein -58 WO 2006/ 127252 PCT/ US2006/ 017672
'S ClC4aIkyI which C1-C4 al kyl is optionally

[OijﬂjSt ! glyi& %rggm g ggﬁ'ile stc%to?élhr %hg Mhﬁon 1n|3ﬁ!d9§4§£)ssages that are

clﬁ@ﬂl}e&f)@&ﬁis%ly dUhaeined wiihi ;ﬂrtﬁﬁﬂdr parts:MCdspadtS phikiigyention. It is to be

het eroaryl and heterocycl oal i phatic noietiges bei
uigtsrstensethptthisds iy clarily apd genvgnieacesthah p Rgiticulgr featiprg %@@e relevant

1%5.?%?%@ Jugﬁﬁéa?%eﬁﬁlwhlé% &Bseﬁr arf&zth%hg @is@l%gl!frl‘, herein includes

alhtﬂewbpro@ﬁ&ﬁ)cbﬁiﬁ;lna(uﬁiﬁ?a)f1nfdrﬁiht16ﬁ foainkd yh )h,e (ﬁﬁ’el@d,t passages Similarly,
al 2 o lhl;e\%agpg%g%slgtlll kéf }/e‘;%tﬁirﬁ §pec%teé1}b8gpp?nts 8]? thF invention, it is

to(@'l,@')dgx\stoo(i%)\%e}‘e hs '\{}@cﬂ{%{% is ll%cl’éﬁ@d Bi the KontextNf@particular
CH Yis 0, S CH2, or a bond;

era‘a@dmpnh suo@n f)‘:aturmp@mmuwd 1o the extanh apprypriate.aithe gantgxt of
iy embﬂa%e@ﬁdg B Romyinatigf W3R el R iy T pB i goneral.
[Oiysﬁi OE i ﬁ:)“?t S pvl e&kmp&weg&r& nﬁentionlhas%een pal%cﬁlﬂﬁy descnb%ln terms of

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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R4 is N(R3R3A) or C1-C4 alkyl; R5 is S(02)(C1-C4
al kyl), C(=0(Cl1-4 alkyl), C(=0aryl,
woRe)igseer oaryl ), C(=OH, or C(=WNH(Cl-C4 atkyis2006/017672
where Wis O or S; 20 R6 is Cl-C4 al kyl, cyclobutyl,
cycl opropyl, CF3, or N(R3R3A); ms 1, 2, 3, 4, 5, or

6;

and n is, independently ¢iofnRch occurrence

thereof, 2, 3 or 4. 2. A conpound according to claim
1, hAbatigclaimedisct ure represented by fornula (la):
-59 WD 2006/ 127252 PCT/ US2006/ 017672 RA N, RB OH HO, , ,
1. HO @dc@npur@l I@yingk struCkire fepegse@hi b formutatpound
according to claim1, wherein RAis selected fromthe

group consisting of Owe
50Ckt O /CHO, -
NHVE NHEt ON O 0 0 Q
10N ON g Ol

r

-,_,OHO0.- REMe OCNi , - -
O, \Me2NOL 0 OOH Ow
NHE oko" r - - -

g

"0, 0O
Y,
@ ORP

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

wherein
(A) R*is
(@  OR}

(i) O(CHp)mC(=O)R’;

(i) OCEO)RY;

(iv)  OS(O)NR’R™);

(v)  O(CH,),NHR?;

(vi)  NE)S(O)R’;

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

(B) R is selected from the group consisting of C,-C4 alkyl, C3-C4 alkenyl, or C5-Cy4
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;

(C) RSisH or OH;

(D) RPisH or Me;

(E) REisHorOH;

and

(F) RFisHor Me;

wherein
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OJS HHO~% H O/~/NIlI O-~N sS O S~-NWwe2 O-N~~CH

0 ~~ O00~0 150 / NOy  NChi FO-NCFg- 00
wo 2606@27232 0, ~yN, Ove O‘~ NyH " CANHME O NHMe  HPEITNS2006/017672
ON--N~-.-N, 20 0- 000 I\H NH - 60 V\D 2006/ 127252

RHsd SR o ks Gy Ci 21312 ionaly pypsittedvitn QUARTS. PC1-Cs alky,
O ~W§\ilogenm§1]%? c9cloalu%haﬁllf_1ql\/§§er&rﬁl— %%t%cy&gﬁlp%aﬁc 'Elal'd :ﬁg}d
10 chlmﬁphlatchheteanm aokd h@tmmcyhlquﬁéﬂ&ﬁﬁmﬁnei beinp eptomully

00 S Wit o, €1 Re™ TNcrg and IS b2
5 R’is OR’, N(R’R*), C,-C; alkyl, (CH2),OH, or C;-C, haloalkyl;
R’ is H, C;-C; alkyl, or (CH,),0H;
R** is H, C;-C4 alkyl, (CH),OH, (CH),O(C;-C; alkyl), C,-C, haloalkyl, C;-Cy4 alkyl(aryl),
C1-C4 alkyl(heteroaryl), O(C,-Cy alkyl), heteroaryl, or

/(CHZ)p\

(CHo)X Y
\ /
(CHz),

10 wherein
X is N or CH;
Y is O, S, NH, N(C;-C; alkyl), CH,, or a bond;
each p is (i) independently 1 or 2 when X is CH,; (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(R3R3A) or C1-C, alkyl;
R’ is S(O,)(C1-Cy alkyl), C(=0)(C;-C4 alkyl), C(=O)aryl, C(=O)(heteroaryl), C(=O)H, or
C(=W)NH(C;-Cy alkyl), where Wis O or S;
20 R%is Ci-Cy alkyl, cyclobutyl, cyclopropyl, CF3, or N(R*R*4);
mis1,2,3,4,5, or6; 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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5. A conpound according to claim1, wherein RAis
sel ected fromthe group consisting 15 O. 0-"-r NH2
W6>2906j'1rz72|§n/92 O-YNHVe NHEt 0 0 0 O H H N N ~RCNUSL06/017672
O/ p~ p~ 0,-r- Ol O Nz/NH1 HNC HHH O-N
--yI\IyN---~I\IyH200N(]\IIOI\U'1,andOH(]\I
110 -61 WO 2006/ 127252 RbCT) USZOOSI,@B‘?G?Z 6. A
compound according to ~8, whereiyn RB equals Rc
equal s H or OH, RD lggual s MeoHREHZq H or OH, and
RF equal s H or X Conpourid according to claim 2,
havi ng a structure rep esent ed Th, Ic, 5
lc', Ic", lc"'", “d O1e 1P 1g, Ihorli: 0 ORL
RBO(CHz)rrCRzN RB ,O—|B|OI—|OO4WI—IOO—|

0''0, 00''0,,, 0I1D) &nn ¥f ( (Ic) W& 00
1-1 QCHR2)nCR2 N RB Q(CH2)nC 1 %»PB
(Ia) OMe
3. A compound according to claim 1, wherein R* is selected from the group consisting
of
C')Me (')/\/OH ?/\/OMe (')/\CN

NANS [Ya¥aValy s [YaVav, vy

OEt OH NH NMe,
A SETE S SURTI A ST A S

uvwo vy

0
O/“\NHZ OJ\NMeZ o)J\ o/u\/

10 N,\N ’ iy W'Vv 2 ' ]
S A G T
T T T T
?/\/ \”/ , (')/\/ \//\\/ ’ O/ \NMez ’ (')/\[,( \/\OH ’

15

H Kll ~F H CF
O O O O 3
W/\[O]/ \D > ' o W > \N!N s W!N o s
0
H H
N_ _H U NHMe
0 oM o 0~ “NHM 0
20 N'w 0 ’ vv'vv 0 K/O ’ W!N N§/NH ’
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OH HO,, OV HO,,, OH '%8 HO ,% "~ . OH,, 00000
O 0'Q, 00'Q, O (Ic') CMeH OH (Ic") OMO0 0
HO, p

wOQR@H2APTER2 RB OCR4 RB N ~ N OHH HO ,, OH HO PCT/USEdOKIDN 7672

OHOHO0O\ ,.CO000 0000 "'0, p 10 (lc") Aw (Id) aov

OH e -62 WD 2006/ 127252 PCT/ US2006/ 017672 0 11 (I:R4

Rg OS(OZ)N(R3)2 RB \ N~N HO, CJ-IHO,, C]—I yy "

Oy, , il O 00 00'0Q <% "JOH "' OH
o(/NL)N \(/I/e) Oove /1\9( RB N(H) S(Q NRB
'N ~ ~ OHH\\» HO CH ¥ o
N kll H NH
O = o> ~ O/\/\/\”/ 2
T LT M e
N ¥ H

O/\n/ ~"SOMe O/\/N\H/OEt O/\/N\H/OMe
J0 J o nN o

7 Y , (y)/ﬁ\/ YN O/\/\)J\NHMe

NHM KII Il:ll

g 0 ’ NN s
4. A compound according to claim 1, wherein R” is selected from the group consisting
of:

Q0 QL 0,0 0,0

\! S/ \ // \\ // \ S// ,\S/\

HNTOS Hr'u e I \7 HN"CFs ang  HN NMez
5. A compound according to claim 1, wherein R” is selected from the group consisting
of:

(')/\erHz ’ (')/\H/NMez ’ ?/\(rNHMe ’ (')/ﬁrNHEt ’
wne o O ww O O wore O

N N N
ivo frve fowe S0

H H H
N N

TV 2000 "
H

A~N

77
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o0o2" 0'02" "

OCH2CH2OCH2CH2C(

OH""OH (If) e ~Ig) e
=0 R2 OCH2CH2OCH2CH2NHR5 N.RB 1-1

wNzR&sn@HsHO’ ,, OH HO HO OH~ HOCOHO/0 Or > OcCTS26/017672

0'0o0d, O

conmpound accor di
6t 1o tcﬂ@PQPB‘g?FCB
n- butyl, 2-butyl,
63 WD 2006/ 1272

according to claim1,

group consi sting

" OH5 (1h) ow (Il) bme 8. A
n toi aiml, wherein RBis selected
Hﬁ%@t‘i g 5.othegsn R ednalsr opy| |
SR O—|O—IO—|10FandO—I
52 PCTWO&J 017672]9. A compound
erein RBxs selected fromthe

of and /COH C]—| CH 10. A corrpound

[
RESHRIHRGR I T s e 18 ety o 5,681 b “%1?7 SRR
7. ?]-|7 Zbcgr,rnpomgg8 :@g‘ordlr[g %%dﬁll_%vnggg s‘l?x@c’@re reerelglented 1la_}l%ormula Ib, Ic,
Ie’, Ie”’, Ie”?, Id, Id’, Te, If, Ig, Ih or Ii:

(IC"') ‘b Me

O(CHg)mCRz N

"0, _O
" %H
(Ic") OMe
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0'00'0 O~Q, 2="'0-0Q, 000 "' H" OH (A12)

e ( A13) bMe O NVe2 NHVe OO OH HO, OH HO HO OH
wootd@2@0 Oo OO,, 00,Qd, OO0 d,, 0 'o00BCT/USEHG6/017672
""OH (A-15) Ove (A-21) OMe NHMeE 'NHME OO0 OH HO,,,
OHHY,, OH,~HOOH"' \ 0,00'00 0'Q, 00
0 Qi CH ™ O 10 (A-71) b (A-74)

2006127252 PCTRUS2006/ 017672 ~N H
~HO0B, |, OH ,. HO OH J % HO
OH ‘.

“'OH

(1d) OMe

O(CHy),NHR3 \N’RB

-~ ""OH
OMe

(IH)

OCH,CHoOCHLCHLC(=0)R?

(Ii)

8. A compound according to claim 1, wherein R® is selected from the group consisting

of ethyl, n-propyl, n-butyl, 2-butyl,
S R
%/\oq ’ %/\(; ’ wh/\oﬁ ’ %/\r D )\ ,
OH Q
B TN~ By
%h/\/F > %)j , and %/\/OH :
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oo,,, 2"~ 00,,, O000, ""H""OH (A-77) Me(A-78) bMe

11. A nethod of treating a disease of inpaired gastric
wonbleli2t2s2 conpri sing admini stering to a subject/usmo6/017672

need of such treat msnt a therapeuti cally effective

armunt of a 0 co BCl ai m,

9o nboReeth BT EE i AL VIR RESH Sl fdle sup consisting
ofselected fromthe group consisting of gastroparesis,

gast roesophageal reflux disease, anorexia, gall

dder stasis ost oper at ive paral yt | eus,

11zs;cl roder ma, ™ ntEst i, nal dos obstr /m ’ %odt r t)/s\,\/OH :
eme®Hs, and chr@mhic cons | pation (c nic inerti a

13. A pharmaceutical conposition conprising a conpound

1®cc OAdsoﬁg)oh@d §dcdtdihd toABinAl hatfhg@stiupiuedteprebdnted\by formula A-12,
nmet hod of inducing the contraction of a tissue

AclGntr o tA-Lé) 4 7ﬁeép?5’ﬁs°’r Ve ad\-#®tilin, which nethod
conprises contacting such tissue W|th a conpound
accor g 2claimil, in an anount efd VB2t o

h contyradt{ion. 15. A nmethod hccegydi ng o0
inthe tissue is hu [ssue. 15
i M b diO4,
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WO 2006/127252 PCT/US2006/017672

H
O/\/N\H/H J\
RSN

(A-77)

(A-78)

11. A method of treating a disease of impaired gastric motility, comprising administering
to a subject in need of such treatment a therapeutically effective amount of a compound

according to claim 1.

12. A method according to claim 11, 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).

13. A pharmaceutical composition comprising a compound according to claim 1 and an
excipient.
14. A method of inducing the contraction of a tissue contractilely responsive to motilin,

which method comprises contacting such tissue with a compound according to claim 1, in an

amount effective to induce such contraction.
15. A method according to claim 14, wherein the tissue is human tissue.

16.  The use of a compound according to claim 1 for the preparation of a medicament for

treating a disease of impaired gastric motility.

ekl ke e sk sk sk ok
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