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RECEPTOR * ~a~ S REFERENCE TO RELATE = s Thi s BOpVPE4Y%,
claims the priority of provisional application*8&%al Nunber 60l 063, 669,

filed Cctober 28) 1997. FIELD OF THE I NVENTION This invention relates to a

cont ai i ng EXGYAPETE ) BER AT ARCASRUL A anFREINTEFS e 70k ERIPN Rt EFon

corrpounds of the invention are useful as non-peptidyl antagonists of the
mmﬂmm I'n addition, the conpounds display efficacy and potency
‘m‘ mm lm rable to known notilin and eryt hromyci n ant agoni sts.

BACKG?Q,MQz~s I n mameﬁ Stﬁl@,;? ﬁ?tes | sys ﬁﬁmw@w el i m nation of

waste is controlled by egas ystemis) to say
the | east, conpl Thiatapplicitien elaamethe mmfa?rof@‘roﬂatdﬂa’#hppﬁﬁﬁdi'ESGrléll gands)

enzynes, and recepto ch ay a vital role in this systemand are
potential tNHEWEE S0 656:'6%% HI?‘EQ&%C@%V 28\388fyi ng the production of, or
responses to these 20 endogen@@‘aﬁ@pq—p‘@cm@ﬁﬁ@ﬁve an effect upon the

physi ol ogi cal responses such as arr hea, natsea, and abdom nal cranping.
One exanpl e of alhisrideertionrelatedts aseces/of aovaf é)&nd:pemﬂeaegmtvamﬁ estinal
systemis notilin, lin is.a pe de of 22 ami.no aci ds whic roduced
in the gast?'&‘i‘rm%et’*ﬁt'ﬁﬁ‘ CREE ?ﬁ’lﬁc‘:ﬁlﬁ’ﬂg}g W"&ﬁ@g]'%@mﬁdmﬁﬁg'ﬁeq I'Ras"&%huence
of the gs pﬁ.ehu%tw'meeérﬁab@m%ﬁﬁet.méﬂ@ﬂ%uééﬁr 8 fibR-peplibgpl, deal of
simlarities. For exanple, human notilin an orcine notil e 1 dentical;
whil e not i | amtagooists eﬁtﬁermMIltmr@Cdp@raﬂmaddmmm compblladstdysp‘lawe and four
anino aci ds es ectlveté/ |Vbr'_[‘l i_n mduc{e@zH g( rrusch contractions in the
stomach ti s€IEAGY apd Potency i 'F'%)ar%\ﬁ‘amﬂﬂ € 19 &N mRUlR @NBhe col on of
rabbits. ApgRinrohfyEin 8AfigofiRsd.roi ntestinal intestinal tissues, motilin and
its receptors have been found in other areas. For exanple motilin has been
found in circul ating plasma, wher eB/hCKGRDUND he concentration of notilin

has b 3 APR .20 99/.1184
paT/ Usol 1575 glmanials: toe, dogkiOnipt sRaGents Anchier elINAIon o7 w35te g
humans. |t ofontrolieef b@{he é‘@ﬂf&hteﬂhnéﬁ%%feﬁﬁf NTRILSystdrk i83tolddy the 188415) ;

Vantrappen, G et al. Dis Sci 24, 497-500 ( 1979). In addition, when
notilin wasccPrnph%aﬁeﬁoJﬁeye At@ AUGDer of Natural pepides. iligands. errymes @Ndher ease

t
2ot 1 oont of SCeBfrauibidios Vi 7aR ihthEtedriicbadt pifehlialigdetion .
ot her subst drugedisedvery. anwgcgmgtmodthcﬁdreomlréspomsssmtthewnd whi ch
One of _.those agents i.s the antibiotic

elicit gastrointestinal
er;/tlmogﬂjmﬁl I % W@l%?@egm e phygjologica! EB§PORSABer of

patients arg,@f A eidtfhed, rial8eslrart §ba~d?nﬁ»%$&fé?h&h§5t®ﬁé|ex§ hrigfte Bf R CLS.
St udi es have shown that ‘erythromycin elicits biological responses that are

J’r'par abl e endegendusrsubstande wingh taﬁecbftbeegasagolrmgsmaaf sustem is motilineat nent
d

i seases such h i c_int pse ruction and
gast roparesi s. VQ@ 'Pﬁ 1%8 tngg O?Q%?Z'l" “isawhﬁh'ﬁ ‘gﬂ%{'}eoent erol ogy,
88: 4, 485- 9gadtiSiRtBstinabsyStéM@! aaniber iof spedies. emﬁdugwm‘@gb efcé@pMet s of
t he rmtllln receptor, there is a need for antagonists of this receptor as

wel | . THe npeRUAE Vé’@%ffpﬁhﬂipq,c?%lsf?@c'%n@‘@'ﬁaﬁfﬁrﬁaﬁrﬁﬁl deal of é"’éibs@éﬁat ed

th til Th
e onoey oEPPOERRPIE LR \AbUFL YR potohe BURNS! BbALACLTY i, T0°
such as Irrisotdted fidemihe dog S;nddin@rabmtrwffes bp iierg carid fozfrlaMno'Emtdsef ore

researchers have beeni@ga'rchl ng for tilin ant a%?m sts. One such
ant agoni st respeglivelys Motlin,induces smpoth mysclaLqniastionsin Yag stomahot i | n

whi ch corrpe{, é"bf@o%é’trgl : 'a'""’rh%ﬁ%@égﬁ?/ tﬂefcﬂfloﬁ%?réﬁﬁlfsl | ApdrECcept or

in a nunber speC| cl'udi ng unans
30 from local gastrointestinal intestinal tissues, motilin and its receptors have

been found in other areas. For exampie motilin has been found in circulating
plasma, where a rise in the concentration of motilin has been associated with



is addition, this peptide is an antagoni st of the ceqtractile s%%zrqmnuscle
response tQ both erythrorrycm and motilinin an in viltro rabbit nodel.

Depoor ter eWOPIY2$46,) European Journal of Phar macol ogy) 286"‘-?4‘159&'?2755
(1995). Although this substance is potent in that nodel (1C50 1.0 nm~

Is a peptide and as such offers little hope as an oral drug since it is

tible to so th f the digestive tract. Zzen itoh, Mbtil
i 990) . CRRICPARES WICH AFEul FUIRG FHSynBi I oS g AUEIAS. JIohcH. Bt 8l not

epti des t [ 0, vention
grg such szﬁé'}r?oﬁgfﬁ} HgkngﬁjlﬁggAglg??gov%@%&g@Og?ggal e&rcbcg'sr'rpsodqunds of
this i nvaﬁ, i497-80@ ( h9T9 ) dptaddijtiommhieni mohlm wasrintravenotisiy adtrémisteredand
activities co ar.ble 0 0 tid notilin antagoni sts. These
corrpoundg 3&% m#qygbqpinacrgﬁgegp tl”f'?r ing AR AR BOFBENE| n r ecept or
site isn Yhiddge. 'Ghﬁé%hhé@rNU @%@ G@éfﬁﬁm&% éggvsm-goﬁ@@idﬂ nmuscl e

contractions i nduced by notilin and erytho In Wwth activities and
pot enci es cor’rp%mdelfmm(m@m itseif2there aaenother\auhsamsawmceumnms THE

I NVENTI ON t nt d F I | R4
RIN R 5 Qe Moy oenforgtid wBich ik aBElrB ree il BNy cne @l Tsa vy
substi t utRgsé-hgntskis! théVKiﬂ?lbﬂ)t rémycinl Sjerf H'ﬁﬂg‘h erythrefiyci is'&r ©

hal ogens)) am noCl_b5al k Cl_5al kyl am noC, . sal ky

di - C1_5alusgfulrdrugca. QIQB{meH mt@tgar«gﬁeqtﬁﬂmmmdﬂ@'s and Rb are

to 14 ”dier%%%gﬂ%%ﬁ'ﬁéfgs%ﬁ@@é%y 085 B iR vRirafi i iRy o' ™'

pi peri di Hfo rédiSonsessBs aitd torparable foLmbeilif Yisef arih WeYéfore Alyky! ) |
Cl1_bal kyI car bonﬁl ) Cl1 _5al koxycar bonyl ) am nocar bonyl

Cl_9al kylnenusefehintihg reaimant ofdiseasks suah ﬁé@éi\f@@lwﬂloqﬁ}mlpdmﬁytlwr bonyl ,
b
el ect ed HERSRE B! T BpadRkESs: YReBYL W dbir, S PHE phdifeRn O ©

C1_5al ky)JourhalgftGastreeheratogy, 8841 483:00q1988pphenecar bonyl (where the
t hi ophene substituents are sel ected fromthe group consisting of one or

mor e Hal ogens AltPugh migtilin and eyigmycipRImAaeDists ¢fithe motidingRgeatofony | |
eyt €8 | ) BERTSH SR 14 RO ecRRBR A TN,
abdominal cramping, and diarrhea which are associated with motilin agonsits
are not always welcome physiological events. The increased gut motility
induced by motilin has been implicated in diseases such as Irritable Bowel
20 Syndrome and esophageal reflux. Therefore researchers have been
searching for motilin antagonists.

One such antagonist is OHM-11526. This is a peptide derived from
porcine motilin which competes with both motilin and erythromycin for the
motilin receptor in a number of species, including rabbits and humans. In

25 addition, this peptide is an antagonist of the contractile smooth muscle
response to both erythromycin and motilin in art in_vitro rabbit model.
Depoortere, 1. et al., European Journal of Pharmacology, 286, 241-47,
(1995). Although this substance is potent in that model (IC 50 1.0 nm) it is a
p;eptide and as such offers little hope as an oral drug since it is susceptible to

30 the enzymes of the digestive tract. Zen ltoh, Motilin, xvi (1990). Therefore it
is desirable to find other agents which are not peptides as potential motilin
antagonists. The compounds of this invention are such agents.
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phenyl am not hi ocar bonyi , sul?sti tuted phenyl, substitut eq phenyy CApRANRYI )
substituted arbonyl )/ substituted phenyl carbonyl,” subst

"phenyl am'no_c‘gr%grryl , Substituted di phenyl net hyl car bonyl , subsl!t'ﬁ;{igg 3276_"’.
phenyl t hi ocarbonyl, and 5 substituted phenyl am not hi ocar bonyl (where the -

phenyl substituents are selected fromthe group consisting of one or nore

of hal ogen, Cl_ ri t. : 2 it itro,
Cl1_5al kyl am no) 5'3#@’2%%?'%?%@1“%&“#?'ﬁ%&?%ﬁég%ﬁg @'ﬁb{hﬂéh@g@!}% itutents
they may bavitrapgetentiegeadritbactwitids ddmeparadie/lo Krioweh pepfigyimetifiised bi cyclic
7-10 ~o nenbered heterocyclic ring having one to two heteroatons sel ected

fr om oxyger@ntageiste. JrhaseGampavngs qampele mith motilin angeryHEOMYRIBITOf oget her

to forma f | j : i i ng: i ogen,
C1_sal kyt, 08 FibifihG¥Cepy noh UREE SpScRic Rocs coripuliGe spapéReD

subst i t yentsmauth Muscle tontréctionsanducsd P rdtilth dndceytivsmycin witnsi sting of

hal ogen and Cl1_bal kyl ), phenyl C1 5al kyl, substituted phenyl C1 5al kyl (where
the phenyl astivdiesrandpatencies sompgrakiente QM S76 inAr invyitiaodeloup

consi sting of hal ogen, Cl1 5al kyl, Cl1_5al koxy, halo and di-C, . sal kyl am no)
R3 is hydrogen, Cl_5al kyl carbonyl, substituted Cl_5ail kyl carbonyi ‘(where
the 20 al kyl substituents aStMMABRY OF THEIMNVENTIONDr e hal ogens),

phenyl car bonyl , and substjtuted phenylcarbonyi (where the phenyl
substituents are P'@é@@ﬂ"‘l"ﬁﬁm’bﬁe‘iﬁdﬁgf%ﬁp%@dﬁéfﬁ@b’ I'sting of

hal ogen, Cl1_5al kyl, Cl1_5al koxy,ram no, Cl_5al kyl am no) and

di - Cl_5al kylam no) 25 R i ﬁsh;ﬁﬂro gn, Cl_5al kgl carbonyl, substituted

Cl_b5al kyl car bonyl (where the a ubstituent|f are selected from one or
nmor e hal ogens), phenyl car bonyIR2 ubstit yfed\phenyl car bonyl (where the
phenyl substituents are selectéd fromlone o\ noee of the group consisting
of 3o hal ogen, C1_5alkyl, Cl_5al koxy, nam no, / YRS | anmi no, and

di-Cl 5@l kylamino) nis 0-3: 4 whO9n(€CHeRs mis 1-5 2 3 APR Z002

PCT/ US98n2765 RS IS X~ (CH2)q' -(A)t whe[e: gis 0-2; 5t is 0-1; Xis
oxygen, CH2, sulfur, or NR~ where R~ is hydrogen) Cl_5al kyl,

nmor phol i noCl_5al kyl , piperidinyl CL _5al kyl, N phenyl nethyl pi peridinyl or

pi perazinyl Cl1_5al kyl, io with the proviso that if g and t are 0, then X is
hydroxy, thwva@reinor amino, A is Cl_5al koxycarbonyl, phenyl carbonyl, or R7R8N
where R is independently selected from hydrogen, Cl1_5al kyl,

cycl oC3_8al kyl, or R7is taken together with R8 to forma is 5 or 6 nenbered
het er ocyscl iR,y Ii nig hydtdiger) €,gaikph sebstitlirdod . satkey! ¢ehend ik alkgin t he group
consi sting of oxg/ en nitroegen or sul fur and N-oxi des thereof;

stituents are one or more halogens), aminoC,saikyl,
C.salkylaminoC,.salkyl; di-C,.salkylaminoCi.salkyl, R,R,N-C,.salky!

(where the R, and R, are independentiy selected from hydrogen and

! Ci.salkyl, or are taken together to form a morpholine, piperazine,

20 piperidine, or N-substituted piperidine where the N- substitutent is
Cisalkyl or phenylC,.salkyl), Ci.salkylcarbonyl, Cisalkoxycarbonyl,
aminocarbonyl, C..galkylaminocarboﬁyl, cycloCa.ealkylaminocarbonyi,
pyridinylcarbonyl, substituted pyridinylc;rbonyl (where the pyridinyl
substituents are selected from the group consisting of one or more

25 halogens and C,.salky), thiophenecarbonyl, substituted
thiophenecarbony! (where the thiophene substituents are selected
from the group consisting of one or more halogens and C,.salkyl),
phenyl, phenylC,.salkyl, phenoxycarbonyl, phenyicarbonyl,
diphenyimethylcarbonyl, phenylaminocarbonyl, phenyithiocarbonyl,

3



Re is independently selected from hydrogen, Cl1_5al kyt, cycl oC3. 92a$ I%/E( 2002

. taken togetyglopighe R to forma 5 or 20 6 nenbered h}eterocycl b‘i‘/lfsbﬂgnxgth
one or nore heteroatons selected fromthe group consisting of “oxygen,
nitrogen or sul fur, and N-oxides thereof; RB is hydrogen, hal ogen,

Cl1_5al koxy, Ci1_ 5a| kyI am no, or di-Cl_5al kyI am no or pharmaceutically

accept abl e sal CQIBR r ol re useful in
treating gastr | nt estl na tT"d(?aror érs agggglag?'];gpp'%sﬂﬁ'geﬁoti lin receptor.
The conpounds ghemaCesatkyinsestitiiedptisroxgoarboriyi, substititedhe motilin
receptor. In addition, the conpounds are antagonists of the contractile

smoot h nuscl e P@%’Mﬁ%@%' t5H9§ uted,BRerylamirogarbeawt, suhstiwtedn al so
conpri ses phar ﬁghgfnié agédmﬁhﬁgdi’?@k%ﬂ' (O5ndor € of the

conpounds of fo reat rr'ent of disorders

related to thesmummmwminmswml Maemwwsedsumemst he
notiiin receptor. Such seases include Irritable Bowel WO 99/ 21846 2 3

APR 200Z PGTNS3% $eiegisd wmaeﬁ@r%@sﬁwg@m Of EPPEX, mamot Ralogen,
gastrointesti n@l k etrﬁ‘fél ﬁwfcgs{a“{)d}x d‘ %%&%D@EWJDHTH OF THE

I NVENTION s Thé' use I n- des i nvention'arg Y used
and known to tdeSesaikylahmb nhtheheammoreldbmene sulbsstitutents lﬂwtmapbéd have

ot her nmeani ngs e defjned. endent | y" S t ere are nore
t han one subst?%@r‘?gem?é"@@b@F %ﬂ@”% formn GT}F‘F@Q&%VC’? & Berm ‘al kyl'™"
referg 1o ~0 Sijepirdted M@t’o‘c?cl?é‘ﬂn&h%{)%pra > e sy ,ﬁyg "al koxy"

refers O al kyl where alkyl i5 as define refers to
phenyl ) the tefrom’ cbxxgstm sulfyrcod mitragenwritbe substitueats maycoe tal@mati c rings )

h ht h ik t d. bi cycl het. |
hol udes banz osRarl 18R 3 FiseP ie/ied-1 RAmb Rt SrRsBatiatings 1 he
| nvent i ongyaveigniibgeh, CeRI, CRRMRG! phefy SUBeEASY Bheny Palded as

enantionerS. In thosé cases the determ nation of absol ute stereochemni stry
i s pending. Whthe phemd substivientsare %elgateddrommaq/pr oore chithe graup salts may

% perbn or i o, CRUPFUNY oF RARERr S sy O S tred ™ ol Vol i .
lactic, pyruvi ﬁheﬁ%@, k&lkyn@rene the @Hﬁﬁylmu&tlmﬁrﬂé iape SEWEASH FroniTBhé C.,

tartaric, citric enzoi ¢, cinnam c, nandelic, nethanesul fonic,
p- t ol uenesul f oRT Bore f ths BrauR-CeNSiISiNG:Of halpgen! CesalltylRanalkpryrhale ¢,

2- acet oxybenzo I/ and the |like. Such salts can are nmade by
reacting the fr‘bggqgacs’é’g%@@h@?mpounds of formula | with the acid and

i sol ati ngﬁshe ssahydroaba Casglioploarbonly|, tsabsiituted C, galkyitarbenyi{whpes the by t he
foll owi ng sch sone scherresgproduce nore than one enbodi nent of

the i RQent i on 'W' Fﬁ&é“ﬁ%@(ﬂe selgcted fom ope oiéﬂ%'i?eh?@g§nﬁhtter of
di scretion whi BHﬁh?lcﬁ’rB&Hy” I driFsestaiiel dHepyIcdirbd éhsgghbn it he art. 3o

A synthesis of "the’ co ounds of the In entlon IS depicte
Essentially t hnsubsmhent; arssseiedted ftqmonalqreeom‘oftm gnmlwotmnslstm afoupl es l

them For one a‘ogen &yP’C%sa %kg.haer%%% ,5a Iamln’o andt he starting
di-C,.salkylamino)

25
R. is hydrogen, Cisalkylcarbonyl, substituted C,.salkylcarbonyl (where the
alkyl substituents are selected from one or more halogens),
phenylcarbonyl, and substituted phenyicarbonyl (where the phenyt
substituents are selected from one or more of the group consisting of
30 halogen, Ci.salkyl, C,salkoxy, amino, C,.salkylamino, and
di-C,.salkylamino)
n is 0-3;



6 WD 99/ 71846 2 3 APR 200Z PGTNS98r127b5 material. 1 a is treatsdPhill®h a
Gignard reaﬁ(gé éﬁP such las 4-fl uorobenzyi magnesi um broni de at room
tenperature UNAET2 R4 i nert at nosphere, using ether as a sol ventPGAPSIRYA6S he
a, ~3-unsaturated ketone derivative 1c. Treatnment of 1 ¢ with a reducing ~
agent such as LAHat 0 Cto rooms tenperature over 16 h gives the al cohol,
1 d. This alcohol. {g treated with a strong base such as NaH and
trichloroacetonifrile fromO Cto roomtenperature for 16 h to give the
amde 1 e. This six neplfeHge—r(ANg am de is sequentially treated with ozone
at -78 O dReret h¥¢l sul i de, and a catal ytic anount of acid such as tol uene
sul foni c acid. C@ﬁgreaddition is conplete, the ~0o mxture i$ allowed to warm
to roomtenperature over 24-64 h to give the five nenbered ring al dehyde 1
f, as a racem c m xtuges 09 assenble the other half, an aromatic al cohol

1g, such as 3 hydroxyaniline is treated with a mld base, such as K2CO3, in
a suitafl e solvent sucdf®d EtOH at 60 C over 4-6 h. This mixture is

subsequently ~s treatg%%i&@d}ql Ig u:d%rrih}ﬁ‘t\kt‘{&e.l h) such as _ _
; ‘enperature to give the anore 1 i. This

3-chl or opr opyi nor phol i ne room errg
amine is treated with tiR ishygetogen, O salkgl, NothBbithoCyJdiiKt] at room

tenperature over 30 mn to give a.c o] f the invention, J as a racemc
mxture. |f pure enantionerspéﬁeé"q!@ggﬁ'é%?at ﬁe@ﬁ‘?ﬁi@mﬁ BPEMAIY PR any of

three 20 stages of the synthegiesrazilhfoabfi@iol 1 d, the al dehyde 1f, and the
product 1,j may all be separgf%d v;ﬁg H%L?:Qldsi ng chiral colums or nethods

known ofo t hose ski | | edith the provisa thalifiqhand $ pez 0, thenaXlis hiydeaxyc thigipands,
they may be further manir{%ul ated to give other compounds of the invention
wi t hout sacrificing t#0IM°: enant i oneric purity. 2s This schenme may be used

to produce ot her cOMR¥NES. AkokytlrbGhANbhaYicATBoNA B R RaNLO DI oduce

conpounds where X is sulfur, si'nply replace reagen Wth an aromatic

thiol, such as 3-ani not Wwhese&hads ingepeardently setectefroambydiogens Cegalkyds t he
Schers. 7 _ 2,3 APR 2002 V0 §90E1840, BCTY L0 221 BoSH i RAABhoh £~ 1

OOHFFOE la 1c 1d/ ~ F
15 5 or 6 membered heterocyclic ring with one or more

heteroatoms selected from the group consisting of
oxygen, nitrogen or sulfur and N-oxides thereof;

Res is independently selected from hydrogen, Cysalkyl,
cycloCaealkyl or taken together with R; to form a 5 or

20 6 membered heterocyclic ring with one or more

heteroatoms selected from the group consisting of
j oxygen, nitrogen or sulfur, and N-oxides thereof,
Re is hydrogen, halogen, C,salkoxy, Ci.salkylamino, or di-C,.salkylamino
or pharmaceutically acceptable salts thereof.

28 The compounds of formula | are useful in treating gastrointestinal
disorders associated with the motilin receptor. The compounds compete with
erythromycin and motilin for the motilin receptor. In addition, the compounds
are antagonists of the contractile smooth muscle response to those ligands.

The present invention also comprises pharmaceutical compositions

30 containing one or more of the compounds of formula | as well as methods for
the treatment of disorders related to the gastrointestinal system which are
associated with the motilin receptor. Such diseases include Irritable Bowel
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/CHOCCI301e~~1fF/HEN\O—|19~HyN\O~OCINOthAPmUMO\
H -~ ~ [ NM FNO wo 99nisa6 To produce other substitutions at
"R3 or R4 so products of s Scheme 1 may be used. For eSGHPPW22{ES
produce a conpound where R3 is hydrogen and R4 is CH3C(0)-, the
six-nmenbered ring internediate le, is treated with a base, such as barlum

hydr oxi de, reflux i the free amne 2a. _Th ne is

subsequent$39"qrp@§c @&°Rﬁ? %ﬁe@‘é’f %ﬁmﬁq%@‘”gﬁg‘ﬂaﬁ'a fﬁch%Pg‘acet iC

anhydri de ¢ H-§f Sl hTh| s internmediate may be carried through the
eps C

remai ning s ene 1 to produce the desired conmpound. Schene 2 to is
le | , I FHN~CF3 O 2b I F H2ZN 2a O H F3C 2 3 APR 2002 PCT/ US98nZ765

of the invention. °‘ét§?té§iﬁﬂ%ﬁﬁ%séﬁﬁtsﬂﬁeﬂi§§tﬁnﬁg%&%&°%2?r troa
compougd 1 j with a phenyl isocyanate at roomtenperature over 24 h. To

produce conpounds of type 3b, 1 j may be treated at roomtenperature with
acid chloride dEne termsusedsindpsssbingthe,invention ace commaniyased@ns: oduce

as. phony! {KCBHAT B Pithe Sl e FE BBy o 306 ol that BB BV BREFS, *Li e

enant i onerpeahingeéesidefinet hamdmdmtwbmmhavmﬁswafeaWe hari he
reactant) J or the products.
one substituent, the subs’utuents may be different. The term “alkyl" refers to

10  straight, cyclic and branched-chain alkyl groups and "alkoxy" refers O-alkyl
where alkyl is as defined supra. The symbol "Ph" refers to phenyi, the term
“fused bicyclic aromatic” includes fused aromatic rings such as naphthyl and
the like. The term “fused bicyclic heterocycle” includes benzodioxoles and
the like.

15 Since the compounds of the invention have a chiral center, some of
the compounds are isolated as enantiomers. In those cases the
determination of absolute stereochemistry is pending.

When compounds contain a basic moiety, acid addition salts may be
prepared and may be chosen from hydrochloric, hydrobromic, hydroiodic,

20 perchloric, sulfuric, nitric, phosphoric, acetic, propionic, glycolic, lactic,
pyruvic, oxalic, malonic, succinic, maleic, fumaric, malic, tartaric, citric,
benzoic, cinnamic, mandelic, methanesulfonic, p-toluenesulfonic,
cyclohexanesuifamic, salicylic, 2-phenoxybenzoic, 2-acetoxybenzoic, or
saccharin, and the like. Such salts can are made by reacting the free base of

25 compounds of formula | with the acid and isolating the salt.

The compounds of the invention may be-prepared by ihe following
schemes, where some schemes produce more than one embodiment of the
invention. In those cases, the choice of scheme is a matter of discretion
which is within the capabilities of those skiiled in the art.

30 A synthesis of the compounds of the invention is depicted in Scheme
1. Essentially this scheme assembles two halves of the molecule and .
couples them. For one half, 3-ethoxy-2-cyclohexen-1-one,13, is the starting

6
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anot her sc
Tr eat ment
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tenperature gives the coupled internediate 4b. This internedi ate nmay be

acyi at ed wirhbrehigf2 94 fs fBLAI Wifh 86righaf Habant 18USHcH as WLAGdBkLASHNS O

give the N-acy

such as Pd

coupl ed w

usi ng DBU

nono and d

NH2 4a 1f
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20

25

' 00 c~c~"', 2 3 APR 2002 PCT/ US98112765 Schepe 3 / \2 APRE(!

he%‘ﬁngJre 4j makes use of the intermediate of Sch ,
of the aldehyde, 1f, with a nitnsanifine derivative Eg?"%a“”
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temperature over 16 h gives the alcohol, 1d. This aicohol is treated with a
strong base such as NaH and trichloroacetonitrile from 0 °C to room
temperature for 16 h to give the amide 1e. This six membered ring amide is
sequentially treated with ozone at -78 °C, dimethyisulfide, and a catalytic
amount of acid such as toluene sulfonic acid. Once addition is compiete, the
mixture is allowed to warm to room temperature over 24-64 h to give the five
membered ring aldehyde if, as a racemic mixture.

To assemble the other half, an aromatic alcohol 1g, such as 3-
hydroxyaniline is treated with a mild base, such as K,COs, in a suitable
solvent such as EtOH at 60 °C over 4-6 h. This mixture is subsequently
treated with a halide derivative 1h, such as 3-chloropropyimorpholine at room
temperature to give the amine 1i. This amine is treated with the aldehyde 1f
and NaCNBH, in MeOH at room temperature over 30 min to give a compound
of the invention, 1j as a racemic mixture.

If pure enantiomers are desired, they may be obtained in any of three
stages of the synthesis. The alcohol 1d, the aldehyde 1f, and the product 1j
may all be separated via HPLC using chiral columns or methods known of
those skilled in the art. With respect to all three compounds, they may be
further manipulated to give other compounds of the invention without
sacrificing their enantiomeric purity.

This scheme may be used to produce other compounds of the invention. For
example, to produce compounds where X is sulfur, simply replace reagent 1h
with an aromatic thiol, such as 3-aminothiophenol and carry out the remaining

steps of the Scheme.
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at 30 C) the material was cooled on ice and centrifu &!‘ €4 000 xg for 1

m nute. The pellet was washed with 1 nL 0.9% saline and centrifuged at
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10 The products of Scheme 1 may be used to produce other compounds
of the invention. For example, to produce compounds of type 3a, treat
compound 1j with a phenyl isocyanate at room temperature over 24 h. To
produce compounds of type 3b, 1j may be treated at room temperature with
acid chloride derivatives such as benzoyl chloride. In order to produce thiols

15 3¢, compounds of type 1j may be treated with isothiocyanates, such as
bhenylisothiocyanate at room temperature. As discussed earlier, if pure

enantiomers are desired, they may be obtained by chromatography of the
reactant, 1j or the products.
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(CH )=NEI: 0 3- 0HH81%~d' 10 TtM 51 (CH=) =NEt . U3 0( CH=) : NEI . HOb%~
10 plul 52 (CH=)=NEt: () 3-0(CH:) =pi pcridin-1-vl 3 (CH=) =NEt ;
3-0(CH.) =nocpholin-1-yl HO0.3 54 (CH):NEt= 0 3- O(CH gﬂglq{gﬁaln 1- yI H 0.9
55 (CH: )=NEt= 0 3-0(CH=rpym)I|d|n 1-yl HO0.9 70 (CH) =NEt ,
2-0(CHE)i morpholin-1 yl H 80% fA~ 10 pIN 56 H 0 4- S( CHE~NME H 1.5 71
(CH)=NEt; 0 4-0(CH)_TvMi H 85% (f~V. fO pM 58 H 0 4 CH:hNEt H 1.8 57
(CH=)~- 1 3-0(CH.) _norpholin-1-yl HO0.7 m)rpholin-l- ) (CHE) : NEt~ O
2- 0( CH=Hmor phol in-1-yl H 0.9 73 (CHE)=NEtl 0 2-OH H 8&(-d' f, 101M 74
(CH)=NEt= 0 4-0H H 81% ~ 10 pMT5 H § 3-NH= . H4w¢)n 10 ~1N 76
(CH~):T3Et~24 H84%~10 NM??IX_rnyI' BCH) NEt= H 0.8
cridin-4-yl 58 H 3- S(CH) | YEt Yo ~ C(O) 0 3 0( CH;

-1yl HO0O.3 6 HO

) _nmorpholin-1-yl \H 1 0 pht: nyI
3-0( CHsy~n0 phol i -1 yI 10 pM46 COEI H 51 Jo
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Yet another scheme (Scheme 4) makes use of the intermediate of
Scheme 1. Treatment of the aldehyde, 1f, with a nitroaniline derivative 4a,
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3-0(CH ) : holin-1:vl & 3 %é) qgg? 2.0 4t M- OCH~27% ~
| OpM4- OCH! VE@"‘WH&EO}B floro /%R St MH65% nur, 0.5 pMH?7%n. 10

WM HI5%n, 10 uMH70 % ~d! 10 pMH52 nMH90 nM#45 nM4- OCH~62/ ~. | OpM 1- OCH~~8%
fa7. 10OyM 1-OCH 74% n. 101t M4- OCH 22%. 2. 0~M 2 3- 0( CH=) =noephol i n- 1-yl H82%
nar.10 pNt 2 3- Q( CH; Hror phoi i n-1-yl H62% n. 1.0 pM) 3-OQ(CH: ). nor phoiin-1
yl H260 nMD 3- ( CH=) ~nor phol i n-1~1H17 % Via? 1.0 NINO 3-0(CH ) _norpholin-1
ylH28 % c_i.1.0 pM 16 5 10 15 20 25 wo 99ni s46 100 19 61 101 102 103 104
105 106 62 1407 108 109 110 111 63 112 38 113 114 115 116 117 118 19
2,3.4,5,6-pcnt af | uor o- phenyl C(O) phenyl - NHC(O 4-Br-phenyl C(O 3
Hr - phcnyl C(O) 4-Cl - phenyl C(O) 3- CF3-phcnyl C(O) 4- CF3- phcnyl C( O

i -phenyl C(O) 3, 5-di-F=-phenyl C(O 3, 4-di-F, _-phenyl C(O
4- (phcnyl ) phcnyl C(O) t hi ophcn-2-yl-C(O phcnyl NH C(S) 4- NC- phenyl C(O
4- ~-pbutyl - phcnyl C(O) pyridin-4-yl-C(O 3-F-phenyl-NHC(O 3-Br-phenyl - NHC( O
4- Br - phenyl - C(O 3-F-phenyl -C(O 3, 4-di F-phenyl -C(O
2-Br-thiophcnl-yl-0(0O _ 4-NO -ph~nyi (O di-phenyl-CH C(O phenyl-0C0O
rycl ohc~yl - 1IVHC(O) 0 3-0(CH=). norpholin-1-y~i 0 3- (CH~) ~nor pholin-1-yi O
3-0( CH=) =nor pholin-1-yl 0 3-Q(CH=) =norpholin-1-~1 0 3-0(CH=hnor pholin-1~1 0

3-0(CH ) ~nor pholin-i-yl 0 3-0(CH~~norpholin-I-yl 0 3-0(CHl)i norphoiin-1-~1
0 3-0(CH~) ~norpholin-1-yl 0 3-Q(CH) i norpholin-1-~1 0
3-0(CH. ) =nor pholin-1~1 0 3-Q CH-~nor pholin-1-yl 0 3-0(CH=)=norphol in-1-~yl
0 3-0(CH=); norpholin-1-yl 0 3-0(CH.); norpholin-1-yl O

3-0( CH=) =nor pholin-1-a~I 0 3-0(CH)):norpholin-1-vl O
3-0(CH: ), norpholin-1-3'1 0 3-0(CN_) =norpholin-1-yl 0

3-Q(CH=) _norpholin-1-vl 0 3-0(CH: ) =norpholin-1-yl 0 3-0(CH)) =norpholin-|~~I
2 3 APR 2002 PCTI US98n2765 H

j
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HHHHHHHHHHHHHHHHHG-A 6-C1 6-CL H 1000 nM 39 96npAPR.21001p! ul
64% n 0. 05 69?,41W dt 0.1 1tM61% ~d! 0.1 ptul 52 %n. 0.1 ~NI 29%-0.1 pM
59 % (1< 0. '7‘?8%(~ 0.1 plul 50 nM58%ng, | .0 pM 84% n PCHUSP§R2765
43% d! O IItM 98 nM 19%. 1. 01t M 51% In_| 1.0 plul 37 nM51%ng. 1.0 ftM-59%
fad 1.0 ytM59% ~ 1.0 plld 52% ~ 100 ~ul 65%na,. 1.0 EtMO

3-Q(CH) =norpholin-i-~1 H69%n. 0.1 WNI 0 3-0( znorpholin-1-yl H 42% ~
1.0 pNL 0 3-0(CH) norpholin-1-vl H51%n 1.0 p €Me. ) : nor phol i n-i -yl
H 56%n 1.0 pM 17 - ~ 2 3 APR 2002 WD 99111846 ~ ~ PCT/US9812z765 Cl1 Cl1
C1~OHNR2-rvoI\LJR~N~(CH~nTabIeBCdRt n R* 1Cs / % Tnh 5 12Q

4- F- phenyl - 7 0 3-Cl-benryl 1® nMH121 ~t - F-phenyl -C(O 0 3-Cl-bcnzyl
30 nM 65 é—E . 0 4- McO-be t phenyl -C(O 0
d- Me0- bcnzyl .= 122 1. 3- benzodhoXxol - ~ O bertryl 77% (n~. 1.0

(,~M 10 123 phCnyl -NH-C(O 0 (CH-)_CH (G1%n 10 Et
0 bcnzyl 40% n @31 uN | 26—4—Fwphenyl - QLQ) 0 4- F- bcl

napht hy-1-yl -C(O
43% na’ . 0.04 pIN

126 3-F-phenyl -CLO U 4-F-bcnryi 44%c 04 ~1 67 pHenyINGWHC(O) O
4-F-benryi 34% r)|60 25 NM IS 127 phenyl O 0 pH#myl 33%-a.0.1 pM 128
4- F- phenyl - C( O phenyl 43%n. 0. & ~Nf ©68\phCnS' | -NHC(O 0 3-Cl -becvryl

?0% Ca~ O 1 ~NI 129 4-B~-phenyl -
3.4-di-F-phenyl-C(O 0 3-Cl-be
Table C due,R, R R 1C~/
CF~C( 0O 3-Q(CH.) : nor phg
CF~C( O 3- ) ~nmor ph&y
CHvC(O 3-

.t-F-phcnyl -
bcnzyl CF3&H8) 3-
3-0(CH=) =N(CHs) :

O 0 3-CIEbenryl 70%n. 0.1 ~N 130

yl 78% n 0.1 wWN 20 RB HNRZRIiIN"'" | =Rs
1 i ition25 131 Hbenzyi
-yl 25" 1e rd! 10 plvl 132 ph
1-yl 0. 73 nML5 phenyl -NHC( §
=91 40 _%_n_'l_ﬂ.p%mHS i~
CH-C(O 3 O(CH, ) =nor phcnyl - NH- C( O

orBhg lyI I3 \cCH)— NCH.eglj C( O
HN IN ~0 3 APR 2002 US98112765
NO, NH,

4c

C( O ben~" |

ChC

To prepare compounds of the invention where n is 1-3, products of
Scheme 1 are used in Scheme 5. Intermediate if is treated with 3-(m-
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51 %~ 1.0 ~1 69 %n | .0 pM1.6 nMTabl¢ Dto is 20 25.~d. R~ IZGAPHZ[MZ\N
I nhi bition | -NH-C(®) 5T/o n 1 0NM1374Br-UhcnyI 50% ~
1.0 WNI  Sel é@?%@ﬁ%unds of the invention were eval uated for t'r‘fél' SWF2T65t y
to inhibit motilin and erythromycin induced contractions in the rabbit -
duodenum snoot h nuscle. Rabbits were fasted 24-48 h and euthanized . The

Uoto the. xypREPYHIRE BB TaBEs Al RN B alohsh BeVailfh 55, afhe 11 1ot o
cm of the NaONBMIBtTbOf tehperbturdOvay IGNItS gwémmasbch‘rdathmwd and

pl aced in Krebs sol ution contai ni ng NaCl, (120 m), KC (4.7 ) MySQ, ' 7
HzO (1.2 nmidb with@ wlqcmaf@tqgewa%wpxm mild base atmogm tesnera emvp) and

emoved, - Tty R EGHIERCIRRaRE 35 ik BopERRARIMY BRI WD (o na

nuscl e lsay évalidecieageny Seaacldtdmaé@amﬁ asl DBY inas alcdholizsolvens at pafRAsed away
fromthe circul ar muscle and cut into 3x30 mmstrips. A pre-tied 4-0 silk

li gat ure witPrgive thel-sukstititad compoundofihadmventipnt he strip and the strip
was fol ded over the loop so the strip was half its Sd%ﬁ@ Iength The
tissues were nounted in a 10 nL tissue bath (Radnot ass Technol ogy,
Inc.) Monrovia, CA ) containing Krebs solution gassed with 95% 02 5% CO~ at
37 C. The tissues were attached to a ferce di spl acenent transd (FTO03)
Grass | nstrunent ~uincy) MA. ) and re ﬁ 8nsi on was sl ow eased
to 1 g. The tig$ 4 were allowed to gefd | i bNg '
cycles. 19 0 J 3 q . wer e
equi | i br at edOw R iR contractions \i nduced by concentration of
acetyl choline (1 ®810'i M tRat produced a/e \| @ cofibraction (0.1 mV),
wi th the highest tgken as 100%TaxXT™al corf /ion of that tissue. Base
| ine and response | evels are expressed as gF&Ks tension s devel oped and as
a percent of the r¥sponse to acetyldioline. Thg test conpounds were
di ssolved in DMSO (2 mM 100%RVSO) and applied to the prepared strips 5-15
m nutes prior to the additi gf porcing/rnotilin. After addition, the
tension is constantly noni d over 5/mnn and the maxi numtension is
recorded. The percent contradgti on was as~ed at four 1~ ascending
concentrations a V\/p.ere appNQpgPate | Cs were determned. cl ci ~0 HN [\
C ) ~(Rm N R~ ~( ) | Cod. @ 1C-1 Al
I nhibiti on8pheﬁ§g€NH— @ » =3/1 - yI H280 nM * 15

i { ) =horp 890 nM ~"50( CH=) =NEt =03--0HH98% n. 20
pl N51( CH ) =NEl n3 0( O==NEhH7>% n 5

Et M62( CH: ) =NEt =03- 0( pi pcridin-1-ylH0%n. 10

pMb3( CH=) =NEI =03-0( C or phol i%¢- 1- y1H3NQ3 mVR0

34(CH: ) =NEt. 03-0(CH ) ~pi pCri di n- 1- yl H24% ~

WMVB5( CN=) =NEt ~03- 0( CH)) =p5:ynr olidin-I-yl H43% Ng 2 pl N56H04- S(CH=) _NMc_H24% n
2 \pMb7(CH=) : - 13- O( CH=) _nor phol i n-1- % O6nor pwol i n-1-yl 25

58HO.i-S(CH ) _NEt~H. 14%n. 2.0 pMLOf ¥ C( O) U3- 0( CH=) =nor phol i n-1 -yl H393
nNM694- F- phenyl - C(O) U3- O( CH~) : rnor phsl Laf | -yl H54% n 3.0

pM604- CH30- phenyl - C( Q) U3- O( CH: ) =nor p oI in-1-ylHi9% n 10

pTN7phenyl NH C( O) 03- 0( leb:)

Gl4- Br - phcnyl C(O) 03- Q( CH: @ pl vl 20 @921846
62 3,4-di- FpI~enyIC(®),c:33- ) e n-1-yl U
3-Q CH=):norpholin-1-yl 2 3 > 5 H65%n 1.0 ItMH 63.8%
nl.0y~-MC C C -~O

10 The compounds of the invention were tested for their ability to compete

with radiolabeled motilin (porcine) for the motilin receptors located on the
13



HN ~p O~/ NRL N "(CH2)n 5 10 'Table H Cad. R~ n R KCS/ %Inhi?'gtpijQ%[]@S
4- F-phenyl-%}?;gég 4- Mc0O-benryl 72%n 1.0 pNl 66 phenyl-C(O 0 .I-MO-ben~~I
" 58%n 1.0 ~t 8fhenyl -NHC(O 0 .1-F-benryl 25.7%n 1.0 ~M (RCT/US98122765
phenyl -NHC(O) 0 3-Cl-benzyl 51%n 1.0 ~I Although the clained conpounds~are
useful as nodul ators of the 15 20 25 notilin receptor) some conpounds are

RN TRt e S A
Phenyl an neReRN Wsselliaitres RORPING muesdiP bh eRssd s, dnd BRBHAARY |
eryl C, . Sal'kyl; is

substituted phenyl carbonyl, and hydrogen; R2 i's ph
hydr ogen; $tall piacesf | The owaclmtissues were RBmagehizetHin) 10volynes iofibuffet ; Re i s

hydr ogen; | Sy Por .8 [ o prepare th har ma j C c sitions of
nvdrogen: ko anPreBad, Phiaogls b AT AaieiRRERSS S0 pRBRRE, L

i ngr edisent pHiE5) ftd PRI @IIDO0SHMN4 018 JHEBHEBY CThbddmEgénateiwas cor di ng
to conventional pharnaceutical conpoundi ng techni ques) which carrier my

take a wi deertnifuged &8 1G99 xmfpp 1RdMimo andAke supeenatant discardedicpbagpetigt on t he

par ent cr a1 VaF WasBR L O6fed BEngsLsppaied i RoR R eRRba Bl TRt o The”
usual phar gReietHomegenatdiigthenpdseed Mipsianesugh’ 8UD §angé nebdik Med a 23
preparations, such as for exanple, suspensions, elixirs and s sol utions,

sui t abl e caaugepsedigdoduahern suspenddhe meateraband gtoredias -80) 1€, Imadotabl s)

flavorjng agents vative ri agents. and.the |ike: for solid
or al ptoepaY PFE?n%f C@é@ﬁﬁ%stﬁé P}él}d?%g( %%é)ye?g%&{%e{hﬁ foi\gﬁ'é'{'ﬁ' ggmgﬁ&bf' | ets,
sui tabl e cagdédsequetitisiydbifferqS0inil THIRCH! £0 AN MgCHIR NI EDTAENS S,
granul ating agents, lubricants, binders, disintegrating agents and the
I'i ke. BecatrgémbiBIMeh kBl ieupgpin. aprelinins @ngtpenstatinpard . hmp/odpsul es
represent A& IGSF 12 NRMAYERERSHENR ca 50,000-70,000 cpm, 25-40 pM), the test
compound (the initial concentration was 2 mM/100% DMSO, which diluted

15 with H,0 to a final concentration of 10 uM) and membrane protein (100-300

Hg). After 30 min, at 30 °C, the material was cooled on ice and centrifuged at
13,000 xg for 1 minute. The pellet was washed with 1 mL 0.9% saline and
centrifuged at 13,000 xg for 15 seconds. The pellet was washed again with
cold saline and the supernatant was removed. The peliet was counted in the
20 gamma counter to determine the percentage of unbound motilin and thereby
the percent inhibition of the test compound. IC sos were determined for some

compounds by standard techniques.
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dosage form in which case solid pharnmaceutical carriers, are 02§t®§ﬁLM
enpl oyed. |f I tabl ets may be sugar coated or enteric c

standard techni’ques. For parenterals, the carrier wll usual | yPERSPS
sterile water, though other ingredients, for exanple, for purposes such -as
aiding ~s solubility or for preservation, may be included. |njectable
suspensions nay al so be prepared, in which case appropriate |iquid
carriers, suspending agents and the |ike my be enpl oyed. The
pharnaceutlcal conposi tions herei9 will preferably contain per dosage unit,
e.g., tablet) capsule powder jection, teaspoonful and the |ike, from
about 5 to about 500 of tﬁa tge 20 ingredient, although other unit

dosages may be enployed In th cUtic use forgtreating disorders of the
gastrointestinal system i p—s e conpoungg of this invention may be
adm ni stered in an anoun badf 0.5 t ngl kg 1-2tines per day
orally. In addition the unds may b¢ adm |st ed via injection at
0.1-10 nyl kg per day. zs Eeternlnatlon Qi opt i }ERf dB98Yes for a particul ar
situation is within the capabllltlesRof féeMamators. In order to
illustrate the invention) the foIIcwmiH% gxanpl es are included. These
exanples do not limt the invention. ey are neant to illustrate and
suggest a ﬁ&ﬂﬁ%@-e¥hﬁ+ae+LeLng—4¢u;4un&uu44uL_4MJJumqya_ﬁheLeKhﬂEihmﬂnmm30

et hodss of 8pract i CpheeyINHHCED) nventl om LANC IS, mORsHO Bl T- ﬁrel.pleerred Joanme Wit hin
the scope gf this {nv 3 002 wo 6 EXANVPLE Exarrpl e
1 0 Ph PGTIUS98n2 %t@]s A sol u? #‘gﬁ%?%’fhﬁg&' ”B ﬁl ohexé ™ dhe

125 g, 0.889nol ) Hn ether (500 nl)O0wasOimdded at roomtenperaul%@t(mm

sol ution ofy 2M bengy],gggnesi um chl grige; (800 m) under n for
6h. The resulting (fénﬂxfure was pouregl) into a solution of %Hggftﬁ| {oﬁgﬂ
stirred fof!5 h. TE€&E:XNEuy| ting or gahi 3-PEHONENRs separ atted, ah6le@ o @dueous

| ayer yms extract egdHmN®, | 0 sever al (,pqt@(mqg,,pqu,ﬁt,ngr Hhe conbipgd organic
| ayer was N vacuo to give corrpound 1 (161

ied ( , and concentr at ed

g) as a cog%rl essl\@ﬁ92 (cDbc13): 3. ESOFE)W"%‘@PFZS/I i & protons)3 5. 83
(bs) 1 H 6&4efinicChpeNiyn), 7.22 (n9 SHXCHppigtidis-1ptotons). is Boample 2 OH
Ph Cpd. 2 sol uti conpound 1 41 in.gther (7 m.) was
slowy 20 g%lded to&tijl gﬁ%pen& on of éA%B‘gg’)‘ y%'dg‘gul ol ) l'l::\md et he(r%%( 100 n)
at 0 C und® Ne=.. EHONBsylting mi x® urO@Hommholimdyby ehi ght 8% @lebiNent

t enper a8 ur @ and conl ed to O C. Sat up atssgicKg N, SOi uti ongvas added ¢ o quench
t he excess, AH, @l{?'ﬁé ure was fil er?fg hrough Celite _and washed with

ot et het .

sever al por i ons The corrb @?éﬂf‘i& | ayers \ﬂere dPy® é@ ’(‘%\}ﬁ‘So )
and 58 0 4-S(CH:),NEt,
57 (CHJ):- 1 3-O(CH;).morpholin-1-vi H 0.7
morpholin-|-yl
) 20 72 (CH.):NEt, 0 2-O(CH.)morpholin-l-yi H 0.9
73 (CH,):NE1, 0 2-OH H 84% @ 10 yM
74 (CH.):NEt, 0 4-OH H 81% @ 10 uM
75 H 0 3-NH.. H 41% @ 10 yM
76 (CH:):NE, 2 4-0H . H 84% @ 10 M
25 77 1-benzylpip- 1 3-O(CH.).NEt. H 0.8
cridin-4-yi
§8 H 0  3-S(CH:):NEt, H 61% @ 10 uM
78 CH,C(0) 0 3-O(CH;hmorpholin-1-yi  H 1.03
10 pheny1C(O) 0 3-O(CH;)morpholin-1-yl H 0.3
30 6 H 0 3-O(CH;hmorpholin-1-yl  H 37% @ 10 M
46 phenyiC(O) 0 3-OCH,CO.Et H 51%@ 10 uM
79 phenviC(O) 0 3-S(CH.).NEt, H 98% @ 10 uM
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2s concentrated in vacuo to give conmpound 2 (150 g) as a coI org§iERg]g
NVR( CDC13) ;. 3. 238&) 2H, benzylic protons), 4.20 (bs (bs,
n),

1 H olefi wQ.o 7.22 (m 5H, aromatic protons). 23 . POMUSHR221634 6
Exanmpl e 3 N~COCCI 3 HPh 2 3 APR 2002 PCT/ US98l z2765 Cpd. 3 5 A sol ution- of
conmpound 2 (132 g, 0.7 nol) in et her (500 m.) was added to a' suspension of
hexane Wa%hed 60% N@H(&% in ether (500 nL) at 0 C under Nzand
stirred f6r 1 h.P ?' r bacetonl t‘fl Pé(?"ﬂﬂm@"“@ Bvinpl H was 81%@ ¥ vMided

and the rsesul ti ng-Fpniyuce)vas al | oned-siCH.Ymorphéi-RabI ent terrp@,g@tmrm and
stirred qyerni ghtH The sol vent was, r Ed in vacuo) to hexane &é‘& was

added and the mixture was cool ed td 8% NorpbAb-1-yl 50 ) wBle and
t he resul®ing sobhayl@e® filtered tmrowgm i;eabtpt\am-l'file omgani Csmb)/mﬂwwas
renovad ig3 vacuof g

e a crude | dg@g (215 g). Th| S medi at e
was di ssolved in xyflg%de6 (1L and ’t)‘?E ef lux for 13 L}rqﬁ"é% MM e
sol vent s renod€d:OnhepdE€@), et het Q§(¢_H»)znnubh«tlinel-ﬁol i o | s p§9E% iapiotiM € Was

filtered 8t50 gi ve@pspound 3 (106 g,) g@_@% crystal; C:
NVR( CDC13): 3. 20 Agp i o ol efinic pro@ §'5", 6. 28

(bs, 1 H NH), 7“‘22’? '!iH aromatlc protons). 20 Exanple 4 CHO N~COCCl 3 H
Ph Cpd. 4624 &nAER»zooz - VO 9PRIZEELEN US98I 17765 CHQelhi90

N~ 13 4b~~N~ 5 13 HH Ph Ph Cpd. 4a€@‘2)~ &?E{A sol ut |;lon of coﬁpou“r% 3 (35
g) 1) ©n nethyl ene chloride (5 %&g“’m"@arw wi HOCH: oATA @ 10uYig C

until the7soluti@in turned blue. The sxmess of s ozone waew; esBYBJoyMt h a
stream of gNZ, di Fcett}yl sul fide (5 rrL% dd qﬂgnd t he n‘ixturoe'was al | oned
to warm t8 room Meratirre. )’5'°§’; s¥addBd and®M@ PeMiiting
m xture Was sti rﬂ@éﬂ@whcnﬂwmoﬂ'he QsoB-'mmomqaholmmyled HNn vaczmralm unesi due
was di ss@pved in | ori Lh h xane. . olsS, l'ting

m xture \%/gs sti r?@?‘é‘r‘&g%ﬁéh d tgg Q-ola)q?'%a %%{,SQ], |IdﬁV\ﬁS i I/'te Thi s

sol i d3wadlwashedPhYii@exane and dri éﬁc'l?ﬂmvacuum oven Hver ni G%@tio uM ve
conmpound 4 (21 8 g) as a racenc mxg,qm,a_;_am 162 C. NMR(CDC13). 3.20 (Abq,

J = 8 Hz, s, 1 H NH), s) 1 H olefinic proton), 7.22 (m
5H, aromflzl c prof‘ﬁ'ﬁ? B9 91 (s, 1%, 3'@‘@)"'85’9??}6\1% 4 Was sePS% @8aM nt o
t he pure3enanti opmngcdy, and 4b by USIOMCH Smorpholidi-f1al - A0l UNTho oEmAdRMG S

59 4-F-phenyl-C(0) 0 3-O(CH.)>morpholin-1-yl H 52 M
20 60 4-CH,0-phcnyi-C(O) 0  3-O(CHa.).morpholin-1-yl H 90 nM
7 phenyINH-C(O) 0 3-O(CH;)>morpholin-1-yl H 45 M
923 benzyl 0 3-O(CH.);morpholin-1-yl 4-OCH, 62%@10uM
94 H 0 3-O(CH,)morpholin-1-yl 4-OCH, 48% @ 10uM
41 phenylC(O) 0 3-O(CH,).morpholin-1-yl 4-OCH, 74% @ 10uM
25 95 (CH:)»- 2 3-0-C(O)phenyi 4-0CH, 22%@2.0uM
morpholin-1-yl
34 phenylC(0O) 2 3-O(CH.):morpholin-1-yl H 82% @ 10 WM
96 4-(CH,)>N-phenylC(O) 2 3-O(CH))amorpholin-1-yl H 62% @ 1.0 uM
97 3.4-dichlorophenylC(O) 0 3-O(CH‘;);morpholin-l-yl H 260 nM
30 98 4-F-phenylC(0) 0 3-(CH:);morpholin-l-yl H 17% @ 1.0 yM
929 3.5-di-CF;-phenylC(0) 0 3-O(CH.)-morpholin-1-yl H 28%@ 1.0 yM
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i I ~o" NJ HZN ~ O~ Cpd. 5 20 A m xture of 3- hydroxyanlllne (ZleAF.RZUUZ
190nmmol ) K2 o ;‘ﬁ ) and EtOH (30Q rrL) was stirred at 60 C for under
N~ The rindure ‘WL cooI ed to roomtenperature and 2-chl or oet hyPGHPEHGRI6Se
(16 g) mmol) was added. The resulting mixture was heated to reflux for 7 h,
cooled to roomtenperature, -filtered and the filtrate was concentrated in
vacuo. The si due 2s by,cC hap on si gel
using 3 l\/leclltzl(?a et hy%!"ggg{}ﬁderﬁ?g gi veocgjn'%@n)dnmkgqbrohm% oi | ny

-., Yy 2 3 APR 2002PWVi§¥21846 PCT/ US98~22765 Exanple 6 ~I NJ HN ~ o~ Ph

" HN~COCCl 3 16pd. 6 v‘r-NQc(d)I J Ph ~" o~3(ilysthdrpielin-1d. 63 ~O W%'d\'l ™ Ph
HN ~COCCl 3 d 6b Bla&NBv?t .0.9) was added In three portions to

sol ution 016 orrpou'h Q@ g, 21. 0°mrePCHImpRRIRd % (H2 g, 642"7@01%5'?4)

acetic acidox 5. nlpr-pnanyumonet hanol of MM))m@f,hdl.ﬁ.qr;qt enper at Wwisader N2.
and sti rreq 2for

of netha S d,in vacuo and the
resi due was dil ute %W@éi hyl ene ?hlnjééﬁ @ES‘WM ti1 N SKAG9 LM
dried. Thel&ol vent3-Ghspheyiitled in vacww(md,maﬁhodue-wvas wuri f 5xed @y @al um

chr omat ogr y on L usi ng gt ane,9:1 Y
conmpound 6 10.3 g s p%@ny&?%) | i ght grg\y/\#“ﬁc)f’ m{' 13)eH 3. 2%)90'(‘%30 F""'\j =8
Hz) 2H)) 5163 (s, &ﬂcn)ﬂfl:(@h ni ¢ pr of orfyQ(CH)evorplistin-Iv H HH) . M@GMm C

M Xt ur goWagoeesepar o Sa&-Myndidefd)usi NJoa LHiciR! (;;.9,{“ _’(CHI,BAL @
into 6a and 6b. The 0 a? e salt

|sopropanol and hexane as an, eluent
of raoenic®%, °“Ky§2 ) =055 CHgporpholipd-¥y 2 2 3 APRM2002 WO
99/ 2184G Pm‘; US98 1%KW)phcnv|C(0) 0 3-O(CH:):morpholin-1-yl H 58% @ 1.0 yM
3-Benzyi - 3344 T chl ofRageLX].A% "o~ - (I RS AmmRha ™ 'd N [ (i@ 10 M
Il phenylNH-C(S) 0 3-O(CHa).morpholin-}-yi H 45%@0.1 yM
15 109 4-NC-phenylC(O) 0 3-O(CHa):morpholin-1-vi H 98 nM
110 4-4-butyl-phenylC(O) 0 3-O(CH,).morpholin-1-vi H 19% @ 1.0 yM
111 pyridin-4-yi-C(O) 0 3-O(CH,).morpholin-1-x1 H 51% @ 1.0 yM
63 3-F-phenyl-NHC(O) 0  3-O(CHa)smorpholin-1-vi H 37aM
112 3-Br-phenyl-NHC(O) 0 3-O(CH,).morpholin-l1-yi H 51% @ 1.0 yM
20 38 4-Br-phenyl-C(O) 0 3-O(CHa)»morphotin-i-vl 6-Cl 59% @ 1.0 pM
113 3-F-phenyl-C(0) 0 3-O(CHj);morpholin-1-¥l 6-Cl 59% @ 1.0 pM
114 3.4-diF-phenyl-C(O) 0 3-O(CHj)morpholin-1-vl 6-Cl 52% @ 100 yM
115 2-Br-thiophen- 0 3-O(CH.):morpholin-l-yi H 65% @ 1.0 M
1-yl-C(0)-
25 116 4-NO:-phenyiC(0O) 0  3-O(CHa):morpholin-1-»1 H 69% @ 0.1 pM
! 117 di-phenyl-CH-C(0) 0 3-O(CH.)morpholin-i-1  H 42% @ 1.0 pM
118 phenyl-OC(O) 0 3-O(CHa.)amorpholin-1-¥ H 51% @ 1.0 yM
119 cyclohexyl-NHC(O) 0 3-O(CHs):morpholin-1-y H 56% @ 1.0 yM
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(2- nor phol i noet hoxy) phenyi ) am noJnet hyt cydopentene Ph, O/ -~ ~OZ lgll\AIJhlzmr
Ph HN,.COCC13 Cpd. 7 To a)solution of compound 6 ( 10.)1 g) and
“triethylam WOPGI4 i) in nethyl ene chloride (300 n) was adREI/P$s8/A9I65

i socyanate (7.8 g) nmmol) at roomtenperature under NZ dropwi se . The -
resulting mxture was stirred for 24 h and nost of solvent was renoved in
vacuo. The oily residue was purified by ~o columm chromatography on silica
gel using ethyl acetate hexane 95:5 as an eiuent to give an oil (12.5 g).
NMR( CDC13) : 3. 17 (Abaﬁ; J el8 Hz, 2H), 3.73 (m 4H CH2NCH2) 4.08 (t, 2H
OCH2-) 5.92 (m 2H, e’s(nic protons) 6.28 (bs, 1 H NH), 7.22 (m 5H)

aromati c protons). Tre oof the oil with 1 N HClI in ether gives
conpound 7, the title >hR/cC ound (12.2) as a solid: o 70-73(dec.) M
657( M+ Exarrpl e 8

3-Benzyi - 3-trichl oroacet g -l(N-p am ar -N-[ (3

(2- mor phol i noet hoxy)pheny )am noJnet hy op@ntene Ph| O/ HN--~ N ~ O~ Ph

20 . HN ~ COCC13 Cpd. 8 To a soI Ntl on g onpound 6b (15 ng) and
triethylanmine (1 drop) in net Ryl endCitdn oride (5 nL) was added phenyl

i socyanate (16 ng) at room tenperaturguugder N2 dropwi se . The resulting

m xture was sti rred for 24 h 25 and m)s of sol vent was renoved i n vacuo.
The oily rédic R: Q&G0 L%Japdbition

PCT/ U838n2|365 pr epa:rﬁkhyy.mm'd;(s)on Si bi gac1B&zyIUSI ng et hyI 166t at e hexane 95: 5
as an ei ue| to gi Tr eat with oxaljc acid (or HCl) in
et her gi vegscorrpod\rlfgpl‘g"v"?ﬁ@ title c nﬁéﬁ?fﬂ‘zgw ng) as a“28Mid: np 92-94 C
M5 ( VH =671) 5 B¥aphehw-CEO) 0 4-McO-benzyl 56 nM

3- Benzyl - :%trlchlg £&oy! am no- 1- ( h- R +cﬁm nocarbonygmu-[(B

(2-nor pholllzgoet hoxy phenyl ) am no{rret hyl cycl opent ene Ph

3-bcn7od|0\ol 5-vI-C(O 0 “benzyl 77% @ 1.0 yM

10 123 phenyl-NH-C(0O) ) (CH,).CH- 51% @ 1.0 pM

124 naphthy-1-yl-C(O) 0 benzyl 40% @ 0.1 yM

125 4-F-phcnyl-C(O) 0 4-F-benzyl 43% @ 0.04 uM

126 3-F-phenyi-C(O) 0 4-F-benzyi 44% @ 0.04 yM

67 phenyl-NHC(O) 0 4-F-benzyl 34% @ 0.25 pM
15 127 phenvl-NHC(O) 0 phenyl 33%@0.1 M

128 4-F-phenyl-C(O) 0 phenyl 43% @ 0.1 yM

68 phenyl-NHC(O) 0 3-Cl-benzyl 70% @ 0.1 pM

129 4-Br-phcnyl-C(O) 0 3-Cl-benzyl 70% @ 0.1 uM

130 3.4-di-F-phenyvl-C(O) 0 3-Cl-benzyl 78% @ 0.1 pM
20

HN’RS
R2
R NS
| Rs
/

; Table C

Cpd. R, R: R; Rs ICs0 /%

Inhibition
25 131 H benzvl  CF,C(O) 3-0(CH;)3morpholin-l-_\-d 25% @ 10 yM

132 phenvi-C(0O) benzyl CF,C(O)  3-O(CHa.)morpholin-1-yl 0.73 nM

15 phenyl-NH-C(0) benzyl  CHLC(O)  3-O(CH.)ymorpholin-1-yi 40% @ 1.0 yM
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HN-~ NN~ O- Ph ~ "~ . HN ~ COCCf3 Cpd. ,9 To a solution of co (14
nmg) and triethylam ne (1 drop) in nethyl ene chlori de (5 ) mﬁgg@z‘?@?
‘phenyl isocﬁﬂé 94 mg) at room tenperature under N2 dr opwi RET/USHRB2I6S
resulting mxture was stirred for 24 h ~s and nost of solvent was renoved.
I n vacuo. The oily residue was purified by preparative TLC on silica gel

usi ng et hyl_.acetate _ e ve an oil. Treatnent the
oil with oX3lid FSQPF'HP%’% el ri{#g ei'@"P e Tel 1) o VohEolMM (14 np)
as a soli dl3420 pheagiFiyH- G(Q])Obcnzvl CF;C(O) 3-O(CH,)amorpholin-i-yl 69 %@ 1.0 uM
3-Benzyl - 34 gcety p 1) - N-[(3

(2- m)rphol [ noe'?ﬁ%)(y pheny @m no ﬁg&iy{]ﬁaég}@ @B%e o/ 16'“]5h N ~ O- N Ph

25 HN " COCC13 28 2 3 APR 2002 wo 99ni >3a6 Cpd. 10 PGT/ U898rl 2765 Benzoyl
chloride (31 ng) was added,to @ solution of compound 6 (55 ng) and
triethylamne (0.3 nL) in ylene chloride (30 nL) at roomtenperature
under N2 and stirred for Zifio\Nrs. Most of solvent was renoved in vacuo and
s the oily residue was purifi 8y col um chr omat ogr aphy on silica gel
using ethyl acetate as an eI give a light brown oil (53 ng). This
oil was treated with ether to give the title conpound as an
of f-white powder (47 U N M5 ( MH = 656)pto Exanple 11
3-Benzyl -3-trichl oroac 7 phen Iarrc]'rllnosulf nyl)-N-((3
( 2- nor phol noet hoxy) phenyl ) am noJmﬁ /

; e

I Table D
Cpd. R, ICso /% Inhibition
136 phenyl-NH-C(O) 57% @ 1.0 pM
137 4-Br-phenyl-C(O) 50% @ 1.0 pM
10 Select compounds of the invention were evaluated for their ability to

inhibit motilin and erythromycin induced contractions in the rabbit duodenum
smooth muscle. Rabbits were fasted 24-48 h and euthanized . The venral
midline incision was made approximately 7.5 cm above the umbilicus upto the
xyphoid process, exposing the upper peritoneal cavity. The first 8 cm. of the
15 duodenum starting at the pyloric vaive was quickly removed and placed in
Krebs solution containing NaCl, (120 m), KCI (4.7 mM), MgS0.*7 H,0 (1.2
mM), CaCl,*2 H,0 (2.4 mM), KHPO, (1 mM), D-glucose (10 mM), and
NaHCO; (24 mM). The lumen was flushed with Krebs and excess tissue was
removed. The tissue was cut lengthwise, splayed open with the longitudinal
20 muscle layer facing up, and the longitudinal muscle layer was released away
from the circular muscle and cut into 3x30 mm strips. A pre-tied 4-0 silk
ligature with a loop was placed at the middle of the strip and the strip was
folded over the loop so the strip was half its original length. The tissues were
mounted in a 10 mL tissue bath (Radnotti Glass Technology, Inc., Monrovia,
25  CA.) containing Krebs solution gassed with 95% O, 5% CO, at 37 °C. The
tissues were attached to a force displacement transducer (FT03, Grass
Instruments, Quincy, MA.) and resting tension was slowly increased to 1 g.

The tissues were allowed to equilibrate for 60-90 min with 2-3 wash cycles.
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HN-~ 1 IN~ N\ O- Ph HN\-COCCI 3 Cpd. 11 is Phenyl isofhiocyanat %ﬁr&ﬁiﬂ% was
added dropwi se to a sol utli on of compound 6 (30 ng) and tri et hyl

- drop) in neVRARKI6ch| oride (5 mL) at room tenperature under RET/UN98/22765
resulting mxture was stirred for 24 h and nost of solvent was renoved 4i'n
vacuo. The oily residue was purified by prep TLC on silica gel using ethyl
acetate hexane 95:5 as an eluent to give an oil. 20 Treatnent the oil with
1 N HC i Thettissuegiwere egyiiiratad with twhdnitiat cantractiposriddyesd byya as a sol i d:

95/ 21846 Cpaeefatanist gcslfibhofie K R bl Prosiistia el g) “bar i um
hydr oxi de comtrattiom (0. Etril) (R0 tHe-highast (Hkehesd FI0% thakimnd) \Conhtragtibn of Ne

m xture was cooled to roomtenperature, filtered and concentrated in vacuo.
The resi dieaitigsugurBasedine)gnd sesnanse levelsiaie eypegsspdoas grams 4engidnusing 1 %

vel | owb o, leeippnd E B8 Fin€ reGhinds B uERGRRE TrE a8, 0.5 %5 54
(bd, J = ZohpouhdElwereadissoited rPDMBEY2 MMPII0% OMSO)- i dpplied fd thehe ot her
oiefinic proton), 7.23 (m 5H) aromatic protons). ~o Exanple 12 0 \ ~CH3 NH

. . ! npl
Ph Cpd. 1Preparegisifies &t 1% Bpdandrior to theraddition of porcingzuotilin. Afteet hyl ani ne

(200 mg), J.Suacetd ] ' . rj m.) was
stirred atédr%(')tgo%%‘ %@%{)ﬁ%ﬁﬁe@ﬁg@ Q@bg%wégkﬁ%gﬁégﬁgﬁﬁt ed with
met hyf ene tehsion iisleeddr@edL T harpbreentraahtizetion e reagured\atNadr (50 nl). The
organic I%%r was separated, dried and the sol vent was renoved in vacuo to
gi ve dBnpAskandingcenseptiptigs gnd where appsapriate ICspmeseceigrmineds (s, 3H) zo
acetyl), 3.10 (Abg, J = 8 Hz)312l-&|, 5.92 (m 2H, olefinic protons), 6.28 ]
(bs, 1 H NH)) 7.22 (m 5H) ar tic protons). Exanple 13 CHO

cl o
HN Q Rle
& &
N </-‘_‘/\(R5)"‘
Ry™ “(CHpn
Tablc A
RWJ/Cpd. R, n__Rs Re__1Cso / % Inhibition
8 phenyiNH-C(O) 0  3-O(CHa.).morpholin-1-yl H 280 nM **
15 9 phenviNH-C(O) 0 3-O(CHa.)amorpholin-i-yl H 890 nM ***
50 (CH:):NEt, 0 3-OH H 98% @ 20 pM
51 (CH:):NE1, 0 3-O(CH.):NEt, H 74% @ S pM
52 (CH;):NE1. 0 3-O(CHa):piperidin-1-vi H 70% @ 10 uM
53 (CH,):NE1, 0  3-O(CH;):morpholin-1-yl H 3.93 mM
20 54 (CH:):NEt, 0  3-O(CHa)spiperidin-1-yl H 24% @ 5 uM
55 (CH:):NEt, 0 3-O(CH.):pyrrolidin- -yl H 43% @ 2 M
56 H 0  4-S(CH;):NMe H 24% @2 WM
57 (CH.).- l  3-O(CH.):morpholin-1-y H 1.06
morpholin-1-yl
25 58 H 0 4-S(CH.,):NEt, R 44% @ 2.0 yM
10 phenylC(O) 0 3-O(CH,):morpholin-l-yl  H 393 M
59 4-F-phenyl-C(0) 0 3-O(CHa.).morpholin-1-yl H 54% @ 3.0 uM
60 4-CH,O-phenyl-C(0) 0  3-O(CH:).morpholin-1-yl  H 49% @ 10 pM
7 phenviINH-C(O) 0 3-O(CH:)amorpholin-1-yi H 287 nM
30 61 4-Br-phenylC(O) 0 3-O(CHa)amorpholin-1-vi H 63% @ 1.0 pM
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N~COCH3 H 2s Ph Cpd. 13 30 WD 99121846 2 3 APR 2002 PCTJUS98/ ﬁ?ﬁ i
sol ution of WH%@ 12 (376 ng) m et hyl ene chloride (100 nl) treat ed
Wi th ozone at until the solution turned blue. The excessPok @5y\/as
renoved with a streamof NZ, dinmethyl sulfide (0.5 g) was added and the-
m xture was allowed to warmto roomtenperature. TsOH HBO (100 s ng) was

added and gpe res‘3‘|4ai'| ﬁgplqgaﬁMre“w% Hf"'?]&p'h“)r' +f dqys dBER mwre was

poured into ice col 50 nmL e resul ting organic layer was
separ at ed 4hd purPfFrF@EPVbW‘é(QPum‘i’ chrPgha-ogphelitry-vbn 3 | | 64884 1AgMhg et hyl

acetate and hexane ( 1:5) as an eluent to give conmpound 13 (273 ng) as an
oil. NVMR(CDC13): 1.96 (s H acetyl), 3.20 (Abq, J = 8 Hz, 2H), 6.85 (bs)

~0 1 H NH, 7.03 (s o] oI efinic proton), 7.22 (m 5H, aromatic
protons). 9.85 (s, Exanple 14 ~I NJ HN ~ O- Ph | HN _. COCH3 ~s
Cpd. 14 NaCNBH, (150 °added in three portions to a solution of

conpound 13 (273 ny), c
(50 nmL) at roomtenperatur
met hanol was renoved in \Rac
chloride, 20 washed with 1 N. Na®H and
vacuo and residue was purifi e@b?‘ gJaLj chromat ography on silica gel using
et hyl acetate: MeOH: tri et hyl am r‘le ¢ :0.5) to give conmpound 14 (303 np)
as a light brown oil NWVR 1.88 (s 3Hrabe®etyl ) 3.13 (Abq) J = 8 Hz, 2H,
benzilic pggfons),g4.10 (t, J = 6Hz, 3], phenoxynet hyl epe, pdqh 5.62
(bs, 1 H Zs olefrnic proton), Exarrp1e 15 3T Z 3 APR 200Z WO ni sa6

PCT/ US98n2¢%5 3- BehBphend-Ci@et yI anmo® 1-4MNeQbrsY | ani nxar b3?pI@) LapM( 3
(2- nor phoi ggroet hoxprrphemy! ) am no] mephyd-os-barent ene Ph Gyl o ~ O- N Ph

I HN-. s d. 15 To sol ution of conmpound 1 25 and
triethyla Le E:E d?"B'B'j Nﬁﬁ‘aq)ret hyl Iene OcHi- %P‘ir'%’éu(S rrL)(vvasrTg%f{!@’ﬂHMnyl

i socyamat e6!( 14 ny)phaivi-NHOM)t enper at ar e3-Odeiyl Nz. The resvhia nguwi Xt ure was
stirred for 24 h and nost of solvent was renoved in vacuo. The oily residue

was purified by prep TLC on
Although the claimed compounds are useful as modulators of the

5 (297 ng) acetic aci ( 05 m.) in nmethanol
eg~stirred fo m n. Most of

'T‘ dvvith nmet hyl ene

¢d. The solvent was renoved in

motilin receptor, some compounds are more active than others. These
compounds are particularly preferred.
15
The particularly preferred compounds are those where:
R, is phenylaminocarbonyl, phenyicarbonyl, substituted
phenylaminocarbonyl, substituted phenylcarbonyl, and hydrogen;
! Rz is phenylC..salkyl;
20 Ra is hydrogen;
RI4 is trifluoromethylacetyil;
Rs is O-(CH2)-morpholin-1-yl;
Rs is hydrogen;
nis O0; and
25 mis1.
To prepare the pharmaceutical compositions of this invention, one or
more compounds or salts thereof, as the active ingredient, is intimately
admixed with a pharmaceutical carrier according to conventional

pharmaceutical compounding techniques, which carrier may take a wide

21



~0 silica gel using ethyl acetate hexane 95:5 as an eluent to ?g\@Ralwml
Treatnment the oil with oxalic acid in ether gives compound 75,

compound (YO P84 a solid: np 85-89 C. M5 ( MN = 569) Exanpber/ibSosiaies
Preparation of Conpound 16 off HZN Cpd. 16 A solution 1 N BH31THF (20 m_)
was added to a sol ution of 3-(3am nophenyl)propionic acid (1.5 g) in
THF~( 15 rrvi(_?) atH? under Nz. After 20 addition the mxture was allowed to
warm up t fozms égﬁﬂeﬂi'PE‘gaﬁ’mt%@fm @frwrwaoaféﬂmbghtredm NaCH was

full t d f 4 t of th
Sol vent K%"S'“’ﬁiﬂ%“&'%ﬁ Pieyael o Parte il Brogirird e edmosilons prgl cne

chl ori de C(Merfbym,amuy OMemsguah' hafmaesutivas a in vacuo
pha u n@dla%@@ewg&{l;ﬁgs

to give d 16 as a i yellow oil 2s (1.1 71 ( t,
J = 6Hz, (%EEP 'éaﬂﬁﬁbpfeé’aﬁéwg'l%uqhﬁisfwxwaleatsugppnaooasehxumnd 2 3 APR

cod. 17 SRR, RYBERe Gl RS R GeBAN, alvealt i slesholso o

sot ution flﬁvouogmgends zpréseﬁsﬁhwg) colwmg@gé}ﬂsja@ndth&ﬂ(émér SANY graftic acid (
10 drops) tha H&25 n1§)x room tenperature under N2. a%?Stl rred for

30 min. MSEP“" °H§FH& PERIR.RPWORrSa 6aRS YIRS anthtablats dsuitakde di | ut ed

with et lkarged The sol vent was
renoved in vacué}omaﬁ%dlggesr ig‘gfi@%ce%t%%{%uf Pligl edggygﬁgﬁ &ﬁ"@ﬁf'ﬂ%@&&hphy on
si | i ca gdubricants hindefs, dtsmte@nahhgmwtﬁ andl thetlikeyi BcaSEPOMALir Base201 D)
a

or ot dlte) TS8R EirBlion. 1=Rfele S1d Ahbsuiss pbrastiny the mast sdepiggecsseTas, 1 H
Ol 11 nL ¢ cosapem, i ¥ich g mﬂé"yﬁh‘*’h'ﬁéeé‘%‘daﬁséﬁf?‘% BB 2 sol ution
of corr >@pmlﬁneq_7lf(dgsagdn@plets may be sugar coated or enteric coated by

standard techniques. For parenterals, the carrier will usually comprise sterile

water, though other ingredients, for example, for purposes such as aiding
15 solubility or for preservation, may be included. Injectable suspensions may

also be prepared, in which case appropriate liquid carriers, suspending

agents and the like may be employed. The pharmaceutical compositions

herein will preferably contain per dosage unit, e.g., tablet, capsule, powder,

injection, teaspoonful and the like, from about 5 to about 500 mg of the active
20  ingredient, although other unit dosages may be employed.

In therapeutic use for treating disorders of the gastrointestinal system

in mammals, the compounds of this invention may be administered in an

amount of from about 0.5 to 100 mgrkg 1-2times per day orally. In addition

the compounds may be administered via injection at 0.1-10 mg/kg per day.
25 Determination of optimum dosages for a particular situation is within the

capabilities of formulators.

In order to illustrate the invention, the following examples are included.
These examples do not limit the invention. They are meant to illustrate and
éuggest a method of practicing the invention. Although there are other

30  methods of practicing this invention, those methods are deemed to be within
the scope of this invention.



20 and triethylamne (0.2 nt_)in nmethylene chtoride (50 ni) at 9 SAR Weider
Thi s m%ggs Y% stirred for 5 mn and MeCOH (2 drops‘) was a ded and the
'resultl ng miYturd s allowed to warmto room tenpefature and RPN 221660 1
N NaOH ( 10 nL). The organic Layer was separated, dried and the sol vent - was
renoved in vacuo to give a thick brown oil. This oil was dissolved in THF
33 2 3 APR 2002 wo 99nB46 qullmaigﬁ( 10 nmL) and norpholine (50 ng)
and the resulting m xture was heat ux for 16 h. The m xture was
cooled to roomtenperature and the sgxdmiple vas renoved in vacuo. The
resi due was purified by colum chromafography on silica gel s using ethyl
acet at eari et hyl ami ne (100:0.5) to gi VR conmpound 18 (85 ngy) as a pale yell ow
oil. NVR(CDC13); 3.18 (Abg, J = 8 Hz ' H, benziiic protons), 3.82 (s, 2H,
CH2N), 5.62 (s, 1 H, olefinic proto .507.25 ( m 9H, aromatic protons).
to Exanple 19 3-Benzyl-3-trichl oroat am_iPax- 1- ( N- phenyi am nocar bonyl ) - N
((3 (3-norpholinopropyl)phenyl)am no) I cycl opentene o/ ~o Ph, ~ i J N
~ NHNPh HN ~ COCC13 Cpd. 19 Is To acp@lution of conpound 18 (32 ng) and
triethylamne (1 drop) in nethylene chloride (5 nL) was added ghen yl
| ooy antt oA 05D, aib@mz-@wé*haxen-é qnm@rzsm @BOMOban ethedSPBsul t i ng

o 1y r st i fied Rty ierdiib 8 e SGHb PTG H ey
acetate heammdaE(aaoaﬁL)aﬁhdérmrﬂndtsnrm for 68. arhedigsultirlg Mbiturelwast ment  of
the oil with oxallc acid in ether gl ves conpound 19, e title conpound (40

ng) as a sBPHERd infp psobigian of g %2520 St!@%rﬁpheﬁwmu ting 3 APR 2002
wWo ~n >t sglarit MNr QUL serfirated, and the aqueous layer was extracted with

10 several portions of ether. The combined organic layer was dried (MgSO.),

i
(D

and concentrated in vacuo to give compound 1 (161 g) as a coloriess oil.
NMR(CDCI3): 3.45 (s, 2H, benzylic protons), 5.83 (bs, 1H, olefinic proton),
7.22 (m, 5H, aromatic protons).

15 Example 2

OH

Ph

} Cpd. 2

A solution of compound 1 (161 g, 0.87 mol) in ether (700 mL) was slowly

20 added to a suspension of LAH (33 g, 0.87 r_nol) and ether (100 mL) at0 C
under N,.. The resulting mixture was stirred overnight at ambient temperature
and cooled to O °C. Saturated K,CO; soiution‘was added to quench the
excess LAH, the mixture was filtered through Celite and washed with several
portions of ether. The combined organic layers were dried (MgSQ.) and

25 concentrated in vacuo to give compound 2 (150 g) as a colorless oil.
NMR(CDCI3): 3.23 (s, 2H, benzylic protons), 4.20 (bs, 1H, CHOH),5.52 (bs,
1H, olefinic proton), 7.22 (m, 5H, aromatic protons).
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PG f/US98n2765 A m xture of 3-am not hi ophenol (1.25 g, 10.0 mrﬁk) 200
2-chl oroet hyl. morpholine (2.3 g, 12.0 mmol) and K2C03'(1.8 g) ‘PHB QiSO
m.) was" he 839’?&4Fefl ux s for 8 h. The resulting m xture wasPETIUSEFEI6HNnd
partitioned between H20 and ethyl actetate. The aqueous |ayer was washed

wi th several portions of ethyl actetate and the conbi ned organic extracts
were dried NazSO and concentrated in vacuo. The residue was purified by

col um chr omat ography on silica gel using 10% MeCH et hyl acetate as an

el uent to give conpound |0 20 as angggnpié@0 nMy). NVR(CDC13); 2.fi0 (t, J =
6 Hz, 2H, CH2N), 3.02 (t, J = sHz, 2H, 2S), 6.44-7.06 ( m 4H, aromatic
protons). Exanple 21 ~I NJ HN ~ HN ~ COCCl3 ~s Cpd. 21 NaCNBH, (300
ng) was added in three portions t sol uti on of conpound 4 (800 ng))
conpound 20 (600 ng), and acetic acidNg<8%FER in nethanol (100 ni) at room
tenperature under Nz. The reaction m XtWre was stirred for 30 mn, nost of
nmet hanol was renbved in vacuo. The Rhesi due was diluted with 20 net hyl ene
chloride, washed with 1 N. NaOH and f#'&rg? The sol vent was renpved in vacuo
and residue was purified by col um chr®fefography on silica gel using ethyl
acet atg: N%gﬁrdrﬁéiﬂdd%%%mdé(iéﬁ 5200/ ﬂno)) |hcbtﬁér"(550@mi9% Zdddd’1d>a"0) as a
pal e yel | ow oi | benzilic protons),

3.82 (s, suspensioy of bemq wasneqHﬁo uaHm‘Z? anoﬂml) nmstrmrz{boonﬂs a m 9H,
I%E:'(I)'??Jtslggl tﬁ ggﬁaggh%gygg@ for5ﬁ18)T?iéwlor02ac3ét66‘rﬁB |I§?Q %5\60 B hi %gs
3- Benzy! - gioivly a8HEd @rgahe rastinfg miktird WRIRVAIRWePPWRARA YD Janibieht3

(2-mor phol i noet hyl ) phenyi )t hi o) met hyl cycl opentene o / ~o Ph H-N ~ SAN Ph )
NN~COCCI 3tempperapreanchstysed evemight. (hﬁp%ﬁlh@'ﬂl\gaﬁ semEyed dmnaewd,et hyl ani ne (1

00 B £ S i RS BEIERIE BRI .

24 h ~o apfl) Wess added ahd ené resting solieWak Filtersd throligh @eutd meei due was
purified by colunm chromatography on silica gel using ethy

acet at ear PEaanN¢ sAivept wasgemoyed 43 vaguatq give 4 6“@1&/@@”‘%9'?'9(@55@)

compound {57 et paclgoiEkiin b G e RepRERRIRA on dRE Ll € 23

HN ~ NOz @hder N;. The soivent was removed in_vacuo, ether (3 L) and the solid

15 precipitate was filtered to give compound 3 (106 g).as a white crystal: mp
105-06 °C; NMR(CDCI3): 3.20 (Abq, J = 8 Hz, 2H), 5.92 (m, 2H, olefinic
protons), 6.28 (bs, 1H, NH), 7.22 (m, S§H, aromatic protons).

20 Example 4

CHO

_COoCCl,

Iz

Ph
Cpd. 4

24



HN ~ COCCt3 20 Cpd. 23 NaCNBH, (589 ng) was added in three portiZohaPR A
sol uti on of W&g 4 (2.0 g), 3-nitroaniiine (1.59 g, 11.5 mml) acetic
acid (2 nL)'in anol (100 nL) at room tenperature under N2PCHY§832765 o
overni ght. Mst of nethanol was renoved in vacuo and the residue was -
diluted with nethylene chloride, 2s washed with 1 N. NaCH and dried. The

sol vent was renoved i cuo and 36 - WO 991 6 2 3 APR Zoo02

PCT/ US98/ 22765 resi dug was purified by colum ghromat ography on silica gel
using et hyl acetate: ne 1:1 to give conpouneng3 (2.0 g) as a pale yellow
oil. NVR(CDCI3); 3.1 g, J = 8 Hz, 2H, benc protons)) 3.85 (d, J =
6Hz) 2H, CH2N), 5.62 kzﬁoc@'aefinic pr ot on)y—¢,80L0ARCK m 9H, aromatic

s protons). Exanple 24 HCpd. 24 ~o Benzoyl chld Hde ( 125 ng, 0.89 mmol)
was added to a sol utipﬁ/of conpound 23 (350 nopy0. 748 Mol ) and
triethylamne (1.3 ng) in nethylene chloride (30 nL at roomtenperature
under N2 arid this m xt @P8- #8s stirred for 2 h. sol vent was renoved

11 oo gel Dadic} pficdriBbatif 3138 o Hirhon ) V‘Wﬁ'{\éj@"’iﬁf (FORLERRY "
conpound 24trested Wlllgbtolbé eyt uh%@rer‘sﬁlutudHMaGﬁEEbﬁ)e 'ﬁae’LSxdeﬁbfbf J =8 Hz,
2H, benzyfic protons), 4.65 é{j = BHz, 2H, CH2N), 1 H ol efl ni c

proton) 5 6. oEENeWas ramoyed wit 8 sifeR® ¢, 6ﬂ§9thY!2§U|ﬁHeli>5dﬂb) )wassdded | Ph N

PdJ C- ( Ewmc)o%éﬁ.' acet e acfglléyégﬁg%%ﬁf%%&@%@ %?9@{%@%10%

50 psi at rwasadtetiamthetresaltingrmiidre witsestiresd dor ia8h n‘l'hé sttvemiWaél | tered
through Celite aq’g 37 HN~. COCCl 3 2 3 APR 7002 wo 99ni sa6 PCT/ US98n2765
concent r at eEEMOVRMAIELYACcUBANG [RSIGHR WAS dissolvadin methylere shlosde apdl or i de (300

m) washed whbiaghigith h gszéﬁéi ﬁwrésm.@;hograp sﬁﬁ&&‘f&dz'rﬂa NERfHO- The

resi due was purlfled y colum chr on silica gel using ethyl
acet at elas sssultingesnlid wagifitererh rfmwmluclzﬁras Mhag)wm; hexam land IdeEd(iiﬁ)ClS)
3.18 (Abq, J =8 Hz, 2H begﬁ protonsz1 é é S—I = BHz, .2H
5.62 (s, 1 YRCHIRPVRPSVEFYE '\){3 gige sempoyRd(4 (1.9 9 53 GARETIE "amf%ﬁee
Exanpl e 26 9g5 c.CONMR(CDCI3). 820 (Abq, J = 8 Hz, 2H), 6.85 (bs, 1H, NH), 7.05 (s,
1H, olefinic proton), 7.22 (m, 5H, aromatic protons). 89.91 (s, 1H, CHO).
Compound 4 was separated into the pure enantiomers 4a, and 4b by using a

1s chiral column.

Example 5

Cpd. 5
20 A mixture of 3-hydroxyaniline (20.1 g, 190 mmol) K.COs (38 g) and EtOH
(300 mL) was stirred at 60 °C for 6 h under N,: The mbdure was cooled to
room temperature and 2-chloroethylmorpholine (16 g, mmol) was added. The
resulting mixture was heated to reflux for 7 h, cooled to room temperature,
filtered and the filtrate was concentrated in vacuo. The residue was purified
25 by column chromatography on silica gel using 3 MeOH/ ethyl acetate to give
compound S as a brown oil (22.5 g).

25



N NH ~ Ph HN~COCC13 to Cpd. 23a O/ Ph--~ N N ~ N~ Ph HN~. COCC33 APRMZC&
Cpd. 23b A solution of cofipound 25 ( 160 ng, 0.3 nmmol)),
-chl or oet hyl WP B¢ e (82 ng, 0.44 mmol), and DBU (101 ng) in PEDUSYSR2045
(25 nL) was heated to is reflux for 2 days. The solvent was renoved in -~
vacuo and the residue was treated with 0.5 N NaOH (100 nL) and extracted
with several portions of ethyl acetate. The organic |ayer was dried
concentrated in vacuo. The residue wk¥apela€i ed by col unm chronot ogr aphy on
silica gel. The bis-al kyl ated conpound ng) was el yted with ethyl
acetate: MeOH 95:5. This conpound 20 was gat ed vvith%{(\api c acid and ether
,J 86-22 CyMs § MH = 655) 38 2

3 APR 2002 WD 99111846 ~ ~ PCTLUS98HRZ76% Cof®1 nu e ion with nethyl ene
chl ori de: MeCHar i et hyl am ne 8 b/t 0 gi ve the nono-al kyl ated product 23b,
whi ch was converted to Ple oxklate salt with oxalic acid and ether (40 ny).
np 88-96 C. M5 ( MH= 768) s anple 27 off cl Cpd. 27 NaCNBH, (146 ng) was
added in three portions to a soF@CGChen of 4 chl orobenzal dehyde (308 ng, 2.2
mol ), 3-am nophenol (200 ng, 1.83 toéﬂgﬁki acetic acid (1.0 mL) in

met hanol (100 rnL) at room tenperatur r Nz. and stirred for 30 mn.
Most of nmethanol was renov N vacuo a the residue was diluted with

nmet hyl ene chl ori de, mashfji::mg~l N. N{Eitﬁhd dried. The sol vent was
renoved in vacuo and resi S i fNed By col utm chr omat ogr aphy on
silica gel using hyl H¥cetafe t® gi Ve cOnpound 27 (230 Is ng) as a pale
yel l ow oi | . NMR 7 4.26 (s, 2H, benzylic protons), 6.107.24 ( m 8H)
aromatic pPBbqne > ( MH = 234) Conpound 28 N~ CH Cl Ph HN ~COCC13 20 _
Cpd. 28 NaCNBH, 0 ngé was added in three portions to a solution of
conmpound 4 (259 my$$P“Ebnpound 27 (230 ny,) and acetic acid (1.0 mL) in

nmet hano] (50 nmlL) at room g ature under NZ. and stirred for 16 h. Mbst
of net Hanol was renoved in vacuo and the residue was diluted with nethyiene

chl oride, 39 /@\ (\
. . (o]
HN o/\/N\)

o

HN—coccl,
Cpd. 6b
NaCNBH, (1.0.g) was added in three portions to a soiution of compound 4
(7.3 g, 21.0 mmol), compound 5 (6.2 g, 279 mmol) acetic acid (5.5 mL) in
10 methanol (300 mL) at room temperature under N,. and stirred for 30 min.
Most of methanoi was removed in vacuo and the residue was diluted with
methylene chloride, washed with 1N. NaOH and dried. The solvent was
removed in vacuo and residue was purified by column chromatography on
silica gel using ethyl acetate: hexane 9:1 to give compound 6 (10.3 g) as a
1s  light brown oil. NMR(CDCI3): 3.20 (Abg, J = 8 Hz, 2H), 5.63 (s, 1H, olefinic
proton), 6.61 (bs, 1H, NH). This racemic mixture was separated by HPLC
using a chiral column (CHIRALCEL®OD™) and isopropanoi and hexane
(1:1) as an eluent into 6a and 6b. The oxalate salt of racemic 6, mp 90-92 °C.
MS ( MH’= 552)
20

Exampie 7
26



2 3 APR 1002 WD 99121846 PCTI US98122765 washed with 1 N, NaO- gngprdozed.
The sol vent ypsyAigqgoved in vacuo and residue was purifi 2ad by {;&M 2765

~ chromat ography on silica gel to give conpound 28 (100 ng) as ah Oi .
NVR(CDCI 3); 3.18 (Abg, J = 8 Hz, 2H, benzylic protons), 4.00 (d, J = BHz,-
2H, CH2N), 4.42{s, 2H, 4-chl orobenzyl S protons)) 5.42 (s, 1 H olefinic
proton), 6. 21"@%z(yl—@tnéﬁlﬁroa"déhfﬁﬁmﬁo-ﬁtw 9ﬁ§%yla§ﬁﬁ6&r803@6ﬂ-{(ﬁ'~~ o~-NJ 1 ~
Cl r Ph HN ~COCCI 3 Cpd tion of conpound ng, 0.18

mol ), chl or oet hyl rr&-mﬂﬁphwmc(eﬂt'omphq\ylmmnmtﬁylmmr{el15 my) in
2-propanol (50 nL) was heated to reflux for 2 days. The sol vent was renoved
in vacuo and the residue was treated with 0.5 N NaCH (100 nL) and extracted
with several portions of ethylPr s acet gy The orga | ayer was dried
concentrated in vacuo. The resi,mlizas fi ed by oI ufh chronot ography on
silica gel using ethyl acetate:hex ' | | (95 ng).
Treatnent of the oil with oxalirg aciM and etHfé ves corrpound 29, the
title conpound asasolldnp . M5 ( M—I—676) 20 Exanple 30

Cl 3COC-HN Ph HN \ CH Opa 2 3 APR 2002 wo ~nys~ PCTI US98n2765
NaCNBH, (35.3 ng) was added \p_three portions to a solution of conpound 4
(150 ny, 0.43 mol), 3-hydroxybeRZ§{Rani ne (104.8 ny, 0.87 nmml) acetic acid
(1.0 in nmethanol (50 nlL) at room ature under N2. and stirred for
16 h. st of nmethanol was renoved in Vacuo and the residue was diluted s

wi th net hyTeaesalbtion oflcompewsritedl (10 t1hg)land triseyamire (0.1 anl.) flﬁhﬂetthlemnt was
renmoved in vacuo and residue was purified by colum chromat ography on

si, I i ca getc"!'B”BﬁQ%DQ:MWcP@? A M@O%naw -3 9. AReCBtiefm 3 1B (Abg, J
T e b T B
aromati ¢ pamd ovos) of Salaent was lertb a0 ViU Thebily residue was purified by
10 column chromatography on silica gel using ethyl acetate hexane 95:5 as an
eluent to give an oil (12.5 g). NMR(CDCI3): 3.17 (Abq, J = 8 Hz, 2H), 3.73 (m,
4H,CH2NCH2) 4.08 (t, 2H OCH2-) 5.92 (m, 2H, olefinic protons), 6.28 (bs,
1H, NH), 7.22 (m, 5H, aromatic protons).
Treatment of the oil with 1N HCI in ether gives compound 7, the title
15 compound (12.2) as a solid: mp. 70-73(dec.) MS 657(MH")

Example 8
3-Benzyi-3-trichloroacetylamino-1-(N-phenylaminocarbonyl)-N-{(3-
(2-morpholinoethoxy)phenyl)aminojmethyicyclopentene

L S

HN~cocel,
Cpd. 8
To a solution of compound €b (15 mg) and triethylamine (1 drop) in

20

methylene chloride (56 mL) was added phenyl isocyanate (16 mg) at room
temperature under N, dropwise . The resulting mixture was stirred for 24 h

25 and most of solvent was removed in vacuo. The oily residue was purified by
27



~5 Cpd. 31 Benzoyl chloride (69 ng, 0.5 mmol) was added to a sﬂ;ﬂ; 9@ of
conpound 3Q 0.33 mml) and triethyl anm ne (1.\0 m) in h§§qaé§q
: of

150 :
chl ori de (_2@.’5 ﬁﬁ'?mg? roomtenperature under NZ and stirred for PEHUR )
sol vent was renoved in vacuo and the oily residue was purified by colum 20
chromat ography on silica gel using ethyl acetate:hexane 1:4 as an eluent to

015 ST ke W DL b B2 e S il
, it i ' . Ex 32
719400 e ST e il 9 g o, oo

PCTJ US98 n Z&mipdursb8 Uutheditlecforoponrui(i @g) &8 20sotigl: np 82:8dPEC, MS ( MH'=

chl or oet hy|_mor pholine (280 ng) 1.4 mol ), and DBU (120 ng) in 2-propanol
(100 m) fshheated to s reflux for 16 h. The solvent was renmoved in vacuo
and th«lg residue was treated with 0.5 N NaOH (100 nL) and extracted with
several portions of ethyl acetate. The organic |ayer was dried concentrated
in vacuo. The residue was purled by col unm chronot ography on silica gel
using ethyl acetate:MeOH (9:1 ) to g%ve a il (95 ng). Treatenent of the
oil with oxalic ~o acid and ether gi ’é%'“egn%ound 32, the title conpound as
a sofid:np 90-9&, _aMH, Q. RfiRocai . _~S Benzoyl
chl oride (280 mg)BéV\%syﬁ gg{gggloﬁ)@ae@éﬁgﬁgn(%gPRgr&%ound 240(Ggg0N¥n§) and
triethylanne (2.0 (@marpholindgthexyphenyl)aniaojBethyldycioperdenet enper at ure
under N2 and stirred for 2 hours. Mst of. sol vent was_genoved in vacuo and

the oily residue was purifiedfy cqfu omat ogragfiy 0@ silica gel using
et hyl acetate: hexane 1:4 as an HM t. ivew nd B3 as a fight brrwn !
20 oil (265 ng). NWVR(CDC13); 3,18 (ART, = ®Hz 2H™~er ~yfic protons),

3.:;.. (s, 2H, allylic nethyl prdtons) 5.61 (s, 1 H olefinic proton)
6.60-7.23 ( r 9H, aromaPhc\\gr. ghs). M5 ( MH = 467) Exanple 34 (two -step
procedure) 42

HN —
10 COCCly

Cpd. 9
To a solution of compound 6a (14 mg) and triethylamine (1 drop) in
methylene chloride (5 ml.) was added phenyl isocyanate (14 mg) at room
temperature under N, dropwise . The resulting mixture was stirred for 24 h
15 and most of solvent was removed in vacuo. The oily residue was purified by
preparative TLC on silica gel using ethyl acetate hexane 95:5 as an eluent to
give an oil. Treatment the o1l with oxalic acid in ether gives compound 8, the

title compound (14 mg) as a solid.

20

Example 10

3-Benzyl-3-trichloroacetylamino-1-(N-phenylcarbonytl)-N-[(3-
(2-morpholinoethoxy)phenyl)amino]methylcyclopentene
O o]
-l
N o/\/N
Ph

’5 HN~coccl,

28



~ 2 3 APR 2002 WO 99121846 PGIT/ US98l 2Z765 Ph O ~ ~ ~O N ~ O~/ N &1 ;PR HN
Cpd. 34 A sol ution of conmpound 33 (265 ng, 0.46 mmol), -

‘chl or oet hyi nB91&1#4%e (173 ny, 0.8 mmmol), and D8U (107 ng) in PCHPSPRANS
(50 m.) was heated to reflux s for 16 h. The sol vent was renoved in vacuo.
and the residue was treated with O. 5 N NaO-l (100 nL) and extracted with
several portions of ethyl acetate. ﬂﬁglc | ayer was dried concentrated
in vacuo. The residue was purified by chr onot ography on silica gel

using et hlee@ﬁB?Péfﬂo%&‘B(?ﬁ ) Was Hid#d8 @Qalgt:bn@@é the “Fﬁe ﬂ@zfanef the

oil with oxalic acid and e |ves to compound 34, npound as
a sol i d: nptrietbytasiae (08 mL)\mr&e ssl@nemhlomye (30 mundmm%M| on of

4- chl 3- h | h h h 2.57 g,
138 ol ) PR RRERHsas0E T nofs o shiverutpremovait miiainch *; of | U
for 16 h. Tﬁ@owwﬁa@em& PLPIfBY &4 dcﬂ'urhﬁ dh?o:ﬂafbgtraﬁh;'%ﬂgh& ga%shﬁgeat ed with

0.5 N NaOH (100 nL) and extracted with 20 several portions of ethyl
acet at e. Tethylagetate asgneelugaidogived lm!wbmmraeﬁt(ﬁatrng) iThisaitwast o gi ve

conmpound 3 ; { met hyl ene
pr ot ons), e%gqu}fﬂ(&xﬁ]hygﬁﬁ aro rtoﬁgn}?gg{eom co %ah"?u %ﬂ'ﬁgﬁ%@l 2 3 APR
2002 VWO 99pahidies (£X | @ 3@.Q|~P~CCM$N—M 55:}98/21765 A m xture of conpound
35 (500 ng, 1.84 mmuol), 10%PdIC (5 ng) and acetic acid (2 drops) in EtCOH
(2D nmL) was hydrogenated at 55 psi at rooms tenperature for 16 h. The
resul t|€g m xture was filtered throu%)ghr&ﬁll |,He and concentrated in vacuo.
The redfdue was treated with nmet hyt e de (300 nL) washed with HzQ

dried and the SOﬁlﬂﬁﬁzy%&nﬂﬂﬁma%étylﬁanN-mesﬁilﬁb@lmw @tied by
col um chromat ograp% on silica gel usi n et hyl acetate: MeOH ( 5 5) as an

el uent to give conp HBOMOQ'QG@hﬁ’ﬁY)PQ?n& @iﬂﬂ"l%ﬂ%'%l‘ﬂ"e 4.06 (t, J =

6 Hz, 2H, phenoxynet hyl ene protpgns) §6.32<7.10 m 3H, 8mat| c protons).
HN_( N
0/\/

Ph

HN~coccl,
Cpd. 11
15  Phenyl isothiocyanate (15 mg) was added dropwise to a solution of
compound 6 (30 mg) and triethylamine (1 drop) in methylene chioride (5 mL)
at room temperature under N,. The resulting mixture was stirred for 24 h and
) most of solvent was removed in vacuo. The oily residue was purified by prep
TLC on silica gel using ethyl acetate hexane 95:5 as an eluent to give an oil.
20 Treatment the oil with 1N HCI in ether gives compound 11, the title compound
(33 mg), as a solid: mp 105-108 °C. MS ( MH"= 687)

25 . Example 11

NH,

Ph
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Exanple 37 ci 0 NJ HN ~ O- Ph HNCOCOt 3 t s Cpd. 37 NaCNBH, (534%%}, m?
added in three portions at roomtenperature under Nz Yo a sol utT B)

- conpound 4 WOP324846 0.7 rftnol)) conpound 36 (200 ng) 0.78 mMMPACTIUSBME2765
acetic acid (2.0 nL) in nethanol (75 nL). This mxture was stirred for I6 h
and nost of nethanol was renoved in vacuo The residue w ~~ 20 diluted with
net hyl ene chl oride, washed with 1 N. NaOH and dried. The sol vent was
renoved in vacuo and residue was puri€padiby col utm chromat ography on

I h t d 37
(250" gy M0k Bt CineBRsl 306 e B o) S5 EQRL BFT ot ons)
4.08 (t, Jvas hbBted?direfilis BosMERthTHY WixNI@ WB§)ooo'f>e<§?o fdom fémperature! ef i ni ¢
proton), 6.22-7.30 ( m 8H aromatic _protons). WO 991 21846 Exanpl e 38

cl 0 Ph | fileredband czpneeettemdﬂw_gg_g meemnqu%was pyifiedisy colsmiPR 2002

compoutd $proRatoaipBR BRIRA afUefie.1% hieniBm P& SHen8 AT oo (25
nL) at romémaq.eéuemm&darﬁws Alpaid paNew O ém«byrﬁmm%ﬁz(w@dl £or 16 h
and nost of io_solvent was renmoved in vacuo. The oily residue was purified

by pr epar & H?ez"ﬂLgeﬂé'i'ﬁ@r@Pﬁﬂ Saedfbd, o 39 Ha ﬂHu@lﬂﬁle projovet 2n oi |l (25

Tr eat gkVe und 38 (20
e ( Rorleg eXat it 1ok bl ofind i) 3 2% (g GBI RE e ( 204
) was acbiotbnst)x three portions to a solution of conpound 4 (1.04 g, 3.0
mol ), 3-hydroxy-4-nmethoxyaniline (835 ng, fi.1l mmol), and 20 acetic acid
(2.0 M) in nethanol ( 100 ni) at roomterrperature under Nz. The reaction
m xture was stirred for 6 h and m)stEh@ noI was renoved in vacuo. The
residue was diluted with nethylene c e vvashed with 1 N. NeOH and
dried. The solvent was renoved in v, ~acu_©@ and residue was purified by

col um chromat ography on silica g i ng th | acetate: hexane 2s ( 1:1)
as an eluent to give conpound 39 g)H asCHa oil . NVR(CDCI 3); 3.18 45
Ph

Cpd. 12

A mixture of compound 9 ( should be 11) (350 mg) triethylamine (200 mg),

15 acetic anhydride (200 mg) and methylene chloride (50 mL) was stirred at
room temperature under N; for 3h. The mixture was diluted with methylene
chloride (50 mL) and poured into ice cold 1 N NaOH (50 mL). The organic
layer was separated, dried and the solvent was removed in vacuo to give
compound 12 (376 mg) as a paie yellow oil. NMR(CDCI3): 1.94 (s, 3H,

20 acetyl), 3.10 (Abg, J = 8 Hz, 2H), 5.92 (m, 2H, olefinic protons), 6.28 (bs, 1H,
NH), 7.22 (m, 5H, aromatic protons).

Example 13
CHO

_COCH;

Iz

25 Ph
Cpd. 13
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2 3 APR 2002 WO 99/21846 PGI/ US98l 22765 (Abqg, J = 2H, bqrgzqﬂ
2-

protons)) 4 H CH30), 5.62 (s, 1 H oi eflnlc pro'ton)
‘m 8H, arona\7$35'§%?ons) Exanpl e 40 OCH3 O Ph ~ N ~ O Cl 3CQ0' (WPW”“

Cpd. 40 A solution of conpound 39 (500 ng, 1.06 nmol))

chl or oet hyi nor pholine (394 ng) 2.12 mmol), and DBU (490 ng) in 2-propano|
100 mL s heated . to refl ux 16 h. Th ol vent was, renpbved i n vacuo
<(51nd the)re 'é'%ﬂﬂs"ftc&"l @@&7{5@@) ) W%ﬂfﬂ'? ¢ateride) (1 Qﬁd“'e)ﬂ"'l’%ct ed with
several poy a@élam:fh 52dnd am@togtggng@@c ﬂBH'tﬁH(—ﬁi’B{ue"‘%echbEgs gencentrated

I n vacuo. The residue was puri um chromatography on silica gel
usi ng et hylozeoetwas revhOvid with laysteedrm of N difritibyl duifide Y@Seg) wad addedat nent

of the~oil w th oxalic acid and, ether |ves conmpound 40 he title corrpound
as a sol i d:3 P@@amy@cva SR/IQWRAIWEEE O FSoMm ie@Pelatuse ol sBrEH (1fp

Cpd. 41,20 8y 'adﬁ@ﬁ%ddgﬁe(ré.ﬁ.ﬂglﬁ% rr]\‘gxttﬁFéng&E; tiffeRd f”d?d@Qa%sQ n@é mnﬂhfé" n of

conpound 40 120 ng, 0.26 Mo am ne I n net hyl ene
chl ori de (asMhPursd mtmtcetcmiq)éNeNa@H (60del) ad Hee nesanmn@ovgamstayered for 6
h) poured into PR 2002 PCf| US981227265 1 N NaOH and

ok P oar od WSS SRATRA D AR BH 60 By Solirih BRIsRAooLaRInE DR S i 48l USING o
dri ed) and cRNERRAe! % hxevs) Wirablusr 18 GileecafspolHa 1529 gl um

chromat ography on silica usi %eth acet ~te: hexane (1:1 as an eiuent

to give cothNMB(é}IDQJﬁ) 1(3.@05 acRivi m%bqwn‘?@(ﬂbéb‘l) 85 ¢s Hz, 2H,

Peney L DBl T Balh i el B 7o ek e mpns BB 15 o7

42 OCHS Ph M, @HB)ChCCO " NH O ~/ O Cpd. 41

Example 14

POSNS

HN~cocH,
15 Cpd. 14
NaCNBH., (150 mg) was added in three portions to a solution of compound 13
(273 mg), compound 5 (297 mg) acetic acid (0.5 mL) in methanol (50 mL) at
| room temperature under N,. and stirred for 30 min. Most of methanol was
removed in vacuo and the residue was diluted with methylene chloride,
20 washed with 1N. NaOH and dried. The solvent was removed in vacuo and

residue was purified by column chromatography on silica gel using ethyl
acetate:MeOH:triethylamine (100:1:0.5) to give compound 14 (303 mg) as a
light brown oil NMR; 1.88 (s, 3H. acety!) 3.13 (Abg, J = 8 Hz, 2H, benzilic
protons), 4.10 (t, J = 6Hz, 2H, phenoxymethylene protons), 5.62 (bs, 1H,

25 olefinic proton),

Example 15
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to A solution of conpound 41 ( 100 ng, 0.17 mmol ), ch| oroet hyl rA}pﬁqu'gne
(64.7 nmg) .35 mmol ), and DBU (300 ng) in 2-propanol (50 nm.) waS“heated to
“reflux for WOM218e sol vent was renopved in vacuo and the resiRIMASKEL2765
treated with 0.5 N NaCH (100 ml) and extracted with several portions of-" _
ethyl acetate. The organic |ayer was dried concentrated in vacuo. The

resi due was purified ~s by colum chromatography on silica gel using ethyl
acetate: MeOH (9: 1 B-Bengyldaegtyl@minor-déphenyiaptinogarkony!wVt(B-oxal i ¢ aci d

and ettser gives conpc : it oun a soiid:np
85-91 C. M5 ( M = gggﬁg@‘éﬁﬁég‘ﬂgﬁ%eéﬂ?@é‘W‘\]%ﬁ%geﬁ%"&pd. 42 NaCNBH,
(250 ng) was added in three portions to a solution of conmpound 4 (510 ny,
1.6 mol )) 3-am nophenol (515 , 4.9 mol) acetic acid (1.0 nL) _ in

met hanol (200 nL) at roomtenperature ey N2.. The A €agtion mxture 2s

was stirred for 30 mn and rmstHNnge nol was teno ed in vacuo. The

47 wo 99n ~ s~s 2 3 APR 2002 PCT/ R G diluted with

met hyl ene chl ori de) washed wi N,y NaOH) dried and concentrated in vacuo.
The residue was purifi ethb\ygorw{hr omat ography on silica gel using ethyl
acet ate: hexane (7:2) as an ent to give conmpound 42 (385 ng) as a pale
yel low oil. NVR(CDCl 3); 3.16HNABge] = s 8 Hz) 2H) benzylic protons), 3.80

(ABq, J = BHz, 2H, CH2N), 5.62 (s, 1 H olefinic proton), 6.21-7.25 ( m
9H, aragmatic protons). Exanple 43 Ph €pd. 450~0 ,NH H O C13CC0 to Cpd. 43 A

i f nd 4 251 , c03 (1.1, hyi b [ 200
Tt 5 oS aTuisn shobSrumindS8ane dnddistbulmmbig! AFoaPo s 11 er 2h
through Ceﬂnbirﬁn@ﬁwcﬁfammsnﬁmag %Fﬁé&bﬁeng{‘ﬁ)?ﬁ%éﬁéggﬁggﬁfﬂ d by Is

col um chr omat'ogr aphy on silica gel using X ane :3) to
gi ve conpolempetatureamder Nl el heeiesoltingi rhix{uré3vasg) stirréddat 24t amd mioistobi | with

concentrated HCO and MeOH, qi ves ¢ ound 43, as a white foam ). np
64-66 C. N’E&(’]I(ewa_s %?V%%QLQQHQ- %'Eﬁeﬂ%&wa@wﬂﬁqm Eﬁ% * O Cpd
45 10 silica gel using ethyl acetate hexane 95:5 as an eluent to give an oil.

Treatment the oil with oxalic acid in ether gives compound 15, the title

compound (33 mg) as a solid: mp 85-89 °C. MS ( MH"= 569)

Example 16
15 Preparation of Compound 16
-
HoN
Cpd. 16 .
A solution 1N BHs/THF (20 mL) was added to a solution of 3-(3-
aminophenyl)propionic acid (1.5 g) in THF (15 mL) at O °C under N,. After
20  addition the mixture was allowed to warm up to room temperature and was
stirred overnight. 2N NaOH was carefully added, the resulting mixture was
stirred for 4 h and most of the solvent was removed in vacuo. The residue
was extracted with methylene chloride (200 mL) and the organic layer was
dried and concentrated in vacuo to give compound 16 as a light yeliow oil

25 (1.1 g). NMR(CDCI3);3.71 ( t, J = 6Hz, 2H, CH20H), 6.72~7.13 ( m, 4H,
aromatic protons).

32



A sol ution of conpound 43a (59 ng), 1IN NaOH (1 nl) in MOH (5 n2)3 AWRs)00?
stirred at r‘gﬁgbéwerature'under N2.for 3 h. Mst of the MeCH was renmpved
"2s in vacuo residue was diluted with H=0 (10 ni). Thi PCHYPRE6has
acid~ed to pH 4 using 0.1 N HCl and extracted with nethyiene chloride. The
conbi ned organic extracts were dried and concentrated in vacuo to give 48
WO 991 21846 ~ ~ ~ PCT/ US98l 22765 conpound 45, the title conmpound as a |ight
brown powder (35 nmg): nmp 70-73 C. ’(afﬂﬂfﬁ:17497) Exanple 46 ~1 Ph ~ N~ O
Cl 3CCO~-NH Ph~O p s Cpd 46 Ben 1Qrd was added to a solution
of conmpound 43a (45 ng) and tﬁ}ékﬁﬁﬁgﬁndrf\e F&ﬂf'ﬁ?’l n net hyl ene chl ori de
(30 nL) at roomtenperature under Nz and gf™Nred for 5 h. The resulting

m xture was poured into 1 N NaCH and ext dd with nmethyl ene chloride. The
conbi ned organi c extracts were ~o0 cona'ﬁ aw_ed~and-Q@bncentrated in vacuo

Most of solvent was renoved in uo d the oily residue was purified by
using ethyl acetate: hexangy(3: an eluent. to give conpound 46 as a
pal e yellow oil (10D np). = 629) 49 wo 99n ~ 8a6 CLAIMS What is

clainmed is: s 1. A conmpound OfHMhE E%rrula l: RAA RRNRGER-~/ 1 ) N
~(RS)m R~ ~(CH-n ~o wherein 2 3 APR°I802 PCT/ US98n2765 R, is sel ected from
hydrogen, C,.Salkyl, substituted C .s@gggyh7(where the

5 NaCNBH, (30 mg) was added in three portions to a solution of compound 4

(150 mg), compound 16 (100 mg) and acetic acid (10 drops) in methanol (25
ml) at room temperature under N,. and stirred for 30 min. Most of methanol
was removed in vacuo and the residue was diluted with methylene chloride,
washed with 1N. NaOH and dried. The solvent was removed in vacuo and

10 residue was purified by column chromatography on silica gel using ethyl
acetate:hexane (1:1) to give compound 15 (201 mg) as a pale yellow ail.
NMR(CDCI3); 3.16 (Abgq, J = 8 Hz, 2H, benzilic protons), 3.72 (t. J = 6 Hz,
2H, CH20H), 3.82 (s, 2H, CH2N), 5.62 (s, 1H, olefinic proton), 6.50~7.25 ( m,
9H, aromatic protons).

15

Example 18

Ph

HN~coccl,
Cpd. 18
Mesy! chloride (46 mg) was added to a solution of compound 17 (2.01 mg)
20 and triethylamine (0.2 mL)in methylene chloride (50 mi.) at -5 °C under Na..
This mixture was stirred for 5§ min and MeOH (2 drops) was added and the
resulting mixture was allowed to warm to room temperature and poured into
1N NaOH (10 mL). The organic layer was separated, dried and the solvent

was removed in vacuo to give a thick brown oil. This oil was dissolved in THF
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al kyl substituents are one or nore hal ogens), am noC, . sal kyl, 3 APR 2002
C, .sal kylam noC, sal kyl; di-C, _bat kyl am noC, _sal kyl) R RON-C, . s?il lﬁyl 9mhere
- the R and WO %RB46ndependent|y sel ected from hydrogen and i s PCT/USBRY®S or
are taken together to forma norpholine) piperazine, piperidine, or -
N-substituted piperidine where the NN substitutent is C, .sal kyl or

phenyl C, . sal kyl ), C, .sal kyl carbonyl, C, _sai koxycarbonyl, am nocarbonyl,

C, . 9al kyi 40 ﬁ&d@m?reh@m(é@may /Y4 the reseltingomprture wascheated at bony | |
substi t ut ?gfld?))/{d.ﬁdlie'wl carbonyl (where the pyridinyl 20 substituents are

sel ected 0 e group consisting of one or nore hal ogens and C, . sal ky),

t hi opheneavebmiylne wab sooledttedobin tepiperattrs Baa Yhe ol wareridwdd inene
substituents are selected fromthe group consisting of one or nore hal ogens

{ : g C
and C, . salMegue) Thedagiduepmanpdfied by eplumnriramatograpiy on siirengelcar bonyl
2s di phen . ; yL) : r
phenyl am ST SXFAECIarieuBIEMAG 1RR58) KB cotiBhhd JedRB mRtES 2. 1y
Phenyl am fotat bnyr) SWASLI 11 60, 4t Ehoryl (et nl satbonyl . aubet 11 i ad
phenyl am nocar bgon sti e i.phenyl pe car bony substitute
phenyl t hi 6&-&%03#!\'))61?«535@ #E 038'%1%%92).@ 7. 2844, SHoerematig| 22765
substi t ut %@omgﬂyi am not hi ocar bonyl (where the phenyl subslituents are
sel ected fromthe group consisting of one or nore of hal ogen, C, .salkyt)
trihai onethyl, C,.Salkoxy, amno) nitrile) vitro, C, .salkylam no,
di -C, .salkylamno, if there are rmrg{thapﬁﬂge substitutents they may be s
t aken lf’oget her with the phenyl ring gmp a fused bicyclic 7-10 nmenbered
heterocyclic rifgehayi-2drieNBrdatetyBmitR)- $1(RESIHERYISMirtSeSBoh 19 N-8y 9en.
sul fur or nitrogen o¥ thel sybstit%}grr?ts rréy e tfﬁen toge?ﬁ%?mt, )81¥orma
fused bicyclic 7-i (B-marpeelinbpicpyhiphenyl)aminolmethgicyclopentehe r om hydr ogen,

C, _sal kyl, C, sal koxy, phenyl, sub%i tuted ~o phenyl (where the phenyl

substituents are sel ected fromyone jor [0 of the ggbup @onsi sting of

hal ogen and C, . sal kyl)) phenyl C,\NS‘J&(Y ibstitute é\p‘g#nyl C, .sal kyl (where
o) r ORT oe~or ~br

t he phenyl substituents are selebte the group

consi sting of hal ogen, C, .sa /. sai koxy, halo and di-C, . sal kyl am no)
~s R~ is selected from®Byqr C, . sal kyl carbonyl, substituted

C, . sal kyl carbonyi (where the/lal kyl substituents are selected fromone or
nore hal ogens), phenyl car boﬁ\?‘l‘)caodlssubsti tuted phenyl carbonyl (where the
phenyl substituents are sel ected fro:z:one or nore of the group consisting
of hal ogen, C, .salkyl, C, .salkoxy) a P 1S90 C _sai kyl am no, and

di -C, ,gal biifi ' i i 2ar bonyl ,

subst T‘? ut gﬁ %{gbsﬂg%)pﬁfcdm%tﬁjyrﬁc(mér g@?] ﬁgﬁgflgwrhsrnﬁsﬁ f‘?é@ﬁ)gﬁar e selected
from one anethylenehctionde £ Ly iveas/addedpheny)l isouyasate (25 mgjdatpbeny| car bony|
25 (wher e L 1e PRERYLndSPRS bhfLE  2Ffe ARG sRed Rr24H 1N

and most of solvent was removed in vacuo. The oily residue was purified by

preparative TLC on silica gel using ethyl acetate hexane 95:5 as an eluent to

20 give an oil (41 mg). Treatment of the oil with oxalic acid in ether gives
compound 19, the title compound (40 mg) as a solid: mp 85-88 °C. MS (
MH*= 669)

25
Example 20
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group consi sting of hal ogen, C, .salkyl, C, .sal koxy) am 30 C, . sg kpk 202 no,
and di-C,.salkylamino} nis!0-3; rtl1is 1-5 30 RSis X ~ (CH-g- A)t wher e:
‘g is 0-2; 5WOMRIMG| 21846 t i s 0-1; 2 3 APR 2002 PCTI US98/ ZFITHFUS0822765.
oxygen, CH2, sulfur, or NR~ where R~ is hydrogen, C,.3al kyl, .
nor phoi i noC, . Sal kyl, pi pendi nyl C . sal kyl) N-phenytnethyl piperidinyl or s
p~perazinyl C . Salkyl, with the proviso that if q and t are 0, then Xis
hydroxy, thiol, or amno, Ais @ PA:) , phenyl carbonyl, or R~ReN
where R is independently sel ect om hydraggen, | C, .salkyl) io

cycl oC, .9al kyl, or R~ is taken t¢ggether with o forma 5 or 6 nenbered
heterocyclic ring with one or HaNe heteroatons selected fromthe group
consi sting of oxygen, nitrogen or sulfur and N oxides thereof; Re ~s

i ndependent |y sel ected from hydrogen, Cpd. 28l kyl, is cycl oC, _eal kyl or taken

mc))rgt Eg'[ ero L& Iac rom t p ¢C ' . . il ggegror
rore het er Btisiige <3 P Betioaftndld TR g MhEh Aoresliyibeiraing

sul fur, ang, algoxrzd:emntdnpamkgcas (# s g;;ahawem 50 M)Wﬁs@ted tbabfa@en)

C . salkox Sal kyl ami no, or 2o al kyi am no t he

and
phar madeut Vtoe . yTaédeﬁﬂ'HBQ niglre wasHfiseeed and pamﬁ@rudqaewwzta @adm 1
wher ei n: t f
substi t ut gﬁth? agl g?ﬁ néc@f@o@%ﬁ%’% su%gltcalgf‘gg eny a?'@‘éﬁ%a:?’?%‘hr}’é
hyd][ Iogen Ecteta?iewmhb@ogﬂmwmgd?&): estréotdlr\]ﬂ?‘emmea Na§8304 and v
trifluoronethyl acet RS i ~- olin-1 0 Rs is hydrogen n
is 0; and ®° ntlrﬁe %%Eﬁs'm ygpfﬁ-gﬁlgdjay q‘ﬁﬁ"ﬁb‘?ﬁf@ﬂ%&f@?ﬂydl ng to
claiml of ohlafichYdiiisfhg 10% MeOH/ethyl acetate as an eluent to give compound

10 20 as an oil (600 mg). NMR(CDCI3); 2.60 (t, J =6 Hz, 2H, CH2N), 3.02 (t, J =

6Hz, 2H, CH2S), 6.44~7.06 ( m, 4H, aromatic protons).

Example 21

Ph

HN~cocel,

15 Cpd. 21
\ NaCNBH, (300 mg) was added in three portions to a solution of compound 4

(800 mg), compound 20 (600 mg), and acetic acid (2.0 mL) in methanol (100
mL) at room temperature under N,. The reaction mixture was stirred for 30
min, most of methanol was removed in vacuo. The residue was diluted with

20 methylene chioride, washed with 1N. NaOH and dried. The solvent was
removed in vacuo and residue was purified by column chromatography on
silica gel using ethyl acetate: MeOH:triethylamine (100:2:0.1) to give
cbmpound 21 (735 mg) as a pale yellow oil. NMR(CDCI3); 3.18 (Abqg, J=8
Hz, 2H, benzilic protons), 3.82 (s, 2H, CH2N), 5.62 (s, 1H, olefinic proton),

25  6.50~7.25 ( m, 9H, aromatic protons). MS ( MH'= 568)
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Phi O/ ~ ~OHN--~ N~ o~NJ Ph HN ~COCCl 3 4. The conpound acco?ﬂi%bﬁ
claim1 of the formula: Ph O~ ( ~OHN--~ NN~ O Ph ~1, ~~, HR- 3"

5. The conPuPR18¢&cording to claim 1l of the fornula: Oto - OBIFUSH/AYIES- ~
Cl 15 O-N'PCTJUS98I 22?65 53 wo 99n ~ 8a6 6. The conpound according to™ .
claiml1 of the formula: O ~~cc>3 HNO H5 ~/ N\ NC O-Nto . ~O7. The
conpound according to claim1l of the fornmula: 0 ~CCl~ HN 15 ~ OH/ ~ N\ N
Cl 1 20 N~O 2 3 APR 2001 PC T/US98~12765 25 8. A use of the compound in
claim11 in association with one or Iﬁgrﬁplyﬁr maceutically acceptabl e
carriers for preparing a nedicanent 10 reating di sorders associated with
the nmotilin reGeBénzyl-ItricAlonsacetilantinocio(npheryliaminbsarbchyl)oN-{[8-epari ng a
medi cament for treating 30 disorders associated with the notilin receptor
in humans. 54 . A9y. A2-RefRhokseerbyliphenyiihicimethxicyeirPaniene An3?. Ay. AY?. AH

. A3Y. A@H. An, . A aR A5. A A 5Y. A ;

3. Anl . A A@I| . AF. An?. A, NFy. A5P£f aye AR. AH. A, pﬁy\.ﬁ, . AS3. AAFR. ANy. A. A(
D A A D
3R A5Y?. A@I . AYYe. Al Y. An3R A ‘FNH LS . AN\@/AQA}JJ 2. f @b

S
{7
s HN~cocel,
Cpd. 22
To a solution of compound 18 (53 mg) and triethylamine (1 drop) in
methylene chloride (30 mL) was added phenyl isocyanate (38 mg) at room
temperature under N, dropwise . The resulting mixture was stirred for 24 h
10 and most of solvent was removed in vacuo. The oily residue was purified by
column chromatography on silica gel using ethyl acetate:triethylamine
(100:0.2) as an eluent to give an oil (55 mg). Treatment the oil with oxalic
acid in ether gives compound 19, the title compound (57 mg) as a white solid:
mp 88-92 °C. MS ( MH'= 687)
15

Example 23

HNQNO,

HN~coccy,

20 Cpd. 23
NaCNBH, (589 mg) was added in three portions to a solution of compound 4

Ph

(2.0 g), 3-nitroaniline (1.59 g, 11.5 mmol) acstic acid ( 2 mL) in methanol (100
mL) at room temperature under N,. and stirred overnight. Most of methanol
was removed in vacuo and the residue was diluted with methylene chloride,

25 washed with 1N. NaOH and dried. The solvent was removed in vacuo and
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(109&' ()-&109%& ()- !'2}dE{\=!L" 109%& () -CRAP@PR () -

1008 () - - oS (14850 \hs Bddsd 1A ihred Bartions & al‘%%i%n(on & a-
109%& () - ( 1%%359@%&»9@'(3@5%% mcl S EMinéprerd] (380 mg, 1.83

10 mmol) acetic acid (1.0 mL) in methanol (100 mL) at room temperature under

Y o109 () -, !

N,. and stirred for 30 min. Most of methanol was removed in vacuo and the

residue was diluted with methylene chloride, washed with 1N. NaOH and
dried. The solvent was removed in vacuo and residue was purified by column
chromatography on silica gel using ethyl acetate to give compound 27 (230

15 mg) as a pale yellow oll. NMR(CDCI3); 4.26 (s, 2H, benzylic protons),
6.10~7.24 ( m, 8H, aromatic protons). MS ( MH’= 234)

Compound 28

Ph

HN_
coccl,

20 Cpd. 28
NaCNBH. (60 mg) was added in three portions to a solution of compound 4
(259 mg), compound 27 (230 mg,) and acetic acid (1.0 mL) in methanol (50
mL) at room temperature under N,. and stirred for 16 h. Most of methanol was

removed in_vacuo and the residue was diluted with methyiene chloride,
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Example 29
s
o POUNS
Cl

Ph

HN_
coccl,

10 Cpd. 29
A solution of compound 28 (100 mg, 0.18 mmol), chloroethylmorpholine (100
mg, 0.6 mmol), and DBU (115 mg) in 2-propanol (50 mL) was heated to reflux
for 2 days. The solvent was removed in vacuo and the residue was treated

with 0.5 N NaOH (100 mL) and extracted with several portions of ethyl

15 acetate. The organic layer was dried concentrated in vacuo. The residue
was purified by column chromotography on silica gel using ethyl
acetate:hexane (1:1) to give an oil (95 mg). Treatment of the oil with oxalic
acid and ether gives compound 29, the title compound as a solid:mp 134-136.
MS ( MH'= 676)

20

Example 30 )
ClhCOC—HN

HN

Cpd. 30
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1008 ()-1 forg&h-tMestof methanalpygs rgmoves in vacuomrsb Busmesidurrwag diluted
10%& () -4 Q with methylene chioride, washed with 1N. NaOH and dried. The solvent was
removed in vacuo and residue was purified by column chromatography on
silica gel to give compound 30 (160 mg) as an oil. NMR(CDCI3); 3.18 (Abq, J
= 8 Hz, 2H, benzylic protons), 3.38 (s,2H, 3-hydroxybenzyl protons), 3.72 (d,
J = 8Hz, 2H, CH2N), 5.62 (s, 1H, olefinic proton), 6.68~7.25 ( m, 9H, aromatic

10 protons).
}
Example 31
Cl,COC—HN
Ph—>©\‘ \/Q
N
o oH

15 Cpd. 31

Benzoyl chloride (69 mg, 0.5 mmol) was added to a solution of compound 30
\ (150 mg, 0.33 mmol) and triethylamine (1.0 mL) in methylene chloride (20

mL) at room temperature under N, and stirred for 16 h. Most of solvent was
removed in vacuo and the oily residue was purified by column

20 chromatography on silica gel using ethyl acetate:hexane 1:4 as an eluent to
give compound 31 as a light brown oil (220 mg). NMR(CDCI3); 3.18 (Abg, J =
8 Hz, 2H, benzylic protons), , 5.59 and 5.62, (both s, 1H total, olefinic proton,
two rotamer?), 6.60~8.15 ( m, 14H, aromatic protons).

Example 32

41
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Cpd. 32
A solution of compound 31 (220 mg, 0.4 mmol), chioroethyimorpholine (280
mg, 1.4 mmol), and DBU (120 mg) in 2-propanol (100 mL) was heated to
s reflux for 16 h. The solvent was removed in vacuo and the residue was
treated with 0.5 N NaOH (100 mL) and extracted with several portions of ethyl
acetate. The organic layer was dried concentrated in vacuo. The residue
was purified by column chromotography on silica gel using ethyi
acetate:MeOH (9:1) to give an oil (95 mg). Treatement of the oil with oxalic
10 acid and ether gives compound 32, the title compound as a solid:mp 90-85.
MS ( MH'= 670)
Example 33

ClhCOC—HN : ; H OH

Cpd. 33
15 Benzoyl chioride (280 mg) was added to a solution of compound 24 (300 mg)
and triethylamine (2.0 mL) in methylene chioride (30 mL) at room temperature
under N, and stirred for 2 hours. Most of solvent was removed in vacuo and
the oily residue was purified by column chromatography on silica gel using
ethyl acetate:hexane 1:4 as an eluent. to give compound 33 as a light breown
20 oil (265 mg). NMR(CDCI3); 3.18 (Abq, J = 8 Hz, 2H, benzylic protons), 3.c.
(s, 2H, allylic methylene protons) 5.61 (s, 1H, olefinic proton) 6.60~7.23 (-
9H, aromatic protons). MS { MH’= 467)
Example 34 (two -step procedure)

42



10908 () 1&10% & (} -&l! &1020/3&'APR 08

S10%08' () -! 0 @\A AA A}/\<bC|’\

Fy' 10%e& ()%@& ()-1110%08 ()-! 10%00& ()-10% & () - | PMLOYREY/PS98/22765

AGA( A+A3ATAY Az XIbCBFLOYOE () -! (f+210% / & () -s! +nf +Z109R22& () - S&$& -
10908 () - | 109BOA0R () -1 AFy” 10%& () - yAAAAAAAA] H) YLO%TOMOR () - ! f " Y&l 10%rON0%
"()- 109%0% ()-yz109%0& ()-; 10%0& ()-
10908 () - 910%8’ () - AMAAAAAAAVVBY1! 310 & ()-F ~10%| & ()-! @O%&' () -
10mOT0 10mOn0 10nOm0. 10%rOmo! () - m«@t 10% %' () - AACCCCCM 2vWBY1! !

10%| & () Y10%<1| & () - Cencee

3" 10%0| o| & ()-03"10%/ & () - XX0%%
10% | & () - LCCCCCCDFRtsC Oz AR !
109 & ()-19,):10% | & ()- .9,): 100/41,04&()

, MLO%5&' () - FDDDDDDDDDr dV4Y1! sY1098B&Cpd- 3410| | 10| | 10| | L-10% | & () -

100015 O ol phg s b R A R M s merihalie (175°
SHEBEU (10 PIAlERR S XO M Rebledto rRALARS () -

YB& KKKK
KbCY1! 55/1 ford &h( ) Thes solventavas) renmdlnﬂg&a arebbe residuelwasregledrwiti
10988’
& ()- 15)?%5 & (5 @e@ﬁ@%&%ﬁ%@%‘% Witthsguergl portiong g ethy| acetateyq knkpkkyw
??C\Ffi 1" 3" 10¥elorghniciaperiVagdlied tdhcditrat8ddn whchid.! TiRe 168l was putitldd' 10%6-+&
<
3" 1096H&! (WmmWMMMvomsmge/@e( ysing etbyhacetater MeOH(9D8RIq ) - F4° 3" 1

0%&' ()-F4 VAY 10 10

10! 3( )10%& Jﬁ%& ?"%@Fé’gﬁ) ]‘%ﬁa‘%&ﬁ?%”{’mi ?A&;‘& Eﬁéé%%é&& PdEdV4Y1!

§SE 532 %{2?% WO 34, 136 O8&cOMNPbUA %8’  $olPd: mbDVES-LB-TL WS ((MH*= BBE)P\ PkPnPP
S

109& () - Y/ 109%& ()-+109%& ()-' F(109% ()-3! 109 ()-" s109% () - PPPQeQyQQ<dV4Y1!

1] s&10999&' () - S! cs&L0%0& () - S! Ks&L0%&' ()-S 109& ()-°

1(]).00A°B/§&() %%%3&{@

Exampie 35

N o
ot N/

=

NO,
! 15 Compound 35
A solution of 4-chloro-3-nitrophenol (2.0 g, 11.53 mmot),
chloroethyimorpholine (2.57 g, 13.8 mmol), and K,CO, (5.0 g) in 2-propanol
(200 mL) was heated to reflux for 16 h. The solvent was removed in vacuo
and the residue was treated with 0.5 N NaOH (100 mL) and extracted with
20 several portions of ethyl acetate. The organic layer was dried and
concentrated in vacuo to give compound 35 as an oil. NMR(CDCI3); 4.18 (t, J
= 6 Hz, 2H, phenoxymethylene protons), 7.09~7.44 ( m, 3H, aromatic

protons).
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15 Cpd. 37
NaCNBH, (53 mg) was added in three portions at room temperature under N,
to a solution of compound 4 (243 mg, 0.7 mmol), compound 36 (200 mg, 0.78
mmol), and acetic acid (2.0 mL) in methanol (75 mL). This mixture was
stirred for 16 h and most of methanol was removed in vacuo The residue w-3
20 diluted with methylene chloride, washed with 1N. NaOH and dried. The

solvent was removed in vacuo and residue was purified by column
chromatography on silica gel using ethyl acetate:MeOH (95:5) as an eluent to
give compound 37 (250 mg) as an oil. NMR(CDCI3); 3.18 (Abqg, J = 8 Hz, 2H,
benzylic protons), 4.08 (t, J = 6Hz, 2H, phenoxymethylene protons), 5.62 (s,

25 1H, olefinic proton), 6.22~7.30 ( m, 8H, aromatic protons).
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4-Bromobenzoyl chioride (25 mg) was added to a solution of compound 37
(45 mg) and triethylamine (1.0 mL) in methylene chloride (25 mL.) at room
temperature under N, The reaction mixture was stirred for 16 h and most of

10 solvent was removed in vacuo. The oily residue was purified by preparative
TLC using ethyl acetate as an eluent. to give an oil (25 mg). Treatment of the
oil with oxalic acid in ether gives compound 38 (20 mg). MS ( MH’= 768)

15 Exampie 39

~ J;:) \ /[:::[: 3
! Ph N OH
H
H

cn,cco’N
Cpd. 39
NaCNBH, (204 mg) was added in three portion§ to a solution of compound 4
(1.04 g, 3.0 mmol), 3-hydroxy-4-methoxyaniline (835 mg, 6.1 mmol), and
20 acetic acid (2.0 mL) in methanol (100 mL) at room temperature under N..
The reaction mixture was stirred for 6 h and most of methanol was removed_in
vacuo. The residue was diluted with methylene chiloride, washed with 1N.
NaOH and dried. The solvent was removed in vacuo and residue was
purified by column chromatography on silica gel using ethyl acetate:hexane
25 (1:1) as an eluent to give compound 39 (1.2 g) as an oil. NMR(CDCI3); 3.18
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Example 41
chcco
Cpd. 41

20 Benzoyl chloride (43 mg, 0.3 mmol) was added to a solution of compound 40
(120 mg, 0.26 mmol) and triethylamine (1.0 mL) in methylene chioride (50
mL) at room temperature under N,The mixture was stirred for 6 h, poured into
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The organic layer was dried concentrated in vacuo. The residue was purified

15 by column chromatography on silica gel using ethyl acetate:MeOH (9:1) to
give an oil. Treatment of the oil with oxalic acid and ether gives compound
42 (81 mg), the title compound as a solid:mp 85-91 °C. MS ( MH'= 686)

Example 42

Ph \/Q_\N' : “OH
H

_NH
20 Cl,CCO

Cpd. 42
NaCNBH4 (250 mg) was added in three portions to a solution of compound 4
(510 mg, 1.6 mmol), 3-aminophenol (515 mg, 4.9 mmol) acetic acid (1.0 mL)
in methanol (200 mL) at room temperature under N,. The reaction mixture
25  was stirred for 30 min and most of the methanol was removed in vacuo. The
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A mixture of compound 42 (251 mg), K.CO; (1.1 g) ethyibromoacetate (200

mg)
THF (70 mL) was heated to 50 °C for 8 h. The resulting mixture was filtered
through Celite and concentrated in vacuo. The residue was purified by

15 column chromatography on silica gel using ethyl acetate:hexane (1:3) to give
compound 43 a as a pale yellow oil (263 mg). Treatment of the oil with
concentrated HC| and MeOH gives compound 43 as a white foam (89 mg):
mp 64-66 °C. MS ( MH"= 525)

20 Example 45
Ph O\ OH
vpﬂu Y
ClLeco” °
Cpd 45

A solution of compound 43a (58 mg), 1N NaOH (1 mL) in MeOH (5 mL) was

stirred at room temperature under Na.for 3 h. Most of the MeOH was removed
25 in vacuo and the residue was diluted with H,O (10 mL). This mixture was

acidified to pH 4 using 0.1N HCI and extracted with methylene chioride. The

combined organic extracts were dried and concentrated in vacuo to give
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thiophenecarbonyl (where the thiopﬁene substituents are selected
from the group consisting of one or more halogens and C,.salkyl),
phenyl, phenylC,.salky!, phenoxycarbonyi, phenylcarbonyl,
25 _ diphenyimethylcarbonyl, phenylaminocarbonyl, phenyithiocarbonyil,
phenylaminothiocarbonyl, substituted phenyl, substituted
phenylC,.salkyl, substituted phenoxycarbonyi, substituted
phenyicarbonyl, substituted phenylaminocarbonyl, substituted
diphenylmethyicarbonyl, substituted phenylthiocarbonyl, and
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together to form a fused bicyclic 7-10 membered aromatic ring;
R, is selected from hydrogen, C..salkyl, Cy.salkoxy, phenyl, substituted

10 phenyl (where the phenyl substituents are selected from one or more
of the group consisting of halogen and C,.salkyl), phenyIC,.salkyl,
substituted phenylC..salkyl (where the phenyl substituents are selected
from one or more of the group consisting of halogen, C,.salkyl,
C,.salkoxy, halo and di-C.salkylamino) '

15 Rs is selected from hydrogen, C..salkylcarbonyl, substituted
C..salkylcarbonyl (where the alkyl substituents are selected from one
or more halogens), phenylcarbonyl, and substituted phenyicarbonyl
(where the phenyl substituents are selected from one or more of the
group consisting of halogen, C,.salkyl, Cysalkoxy, amino,

20 C,.salkylamino, and di-C,.salkylamino)

Ra is selected from hydrogen, C,.salkylcarbonyl, substituted
C.salkylcarbonyl (where the alky! substituents are selected from one
or more halogens), phenyicarbonyl, and substituted phenylcarbonyl

25 (where the phenyl substituents are selected from one or more of the
group consisting of halogen, C,.salkyl, Cysalkoxy, amino,
Ci.salkylamino, and di-C,.salkylamino)

is 0-3;

m is 1-5

. 3

- (CH2)g— (A
30 Rs is X

where:
qis 0-2;
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tis 0-1;
X is oxygen, CH;, sulfur, or NR, where
R. is hydrogen, Ci.salkyl, morpholinoC,.salky!,
pipendinylC,.salkyl, N-phenyimethylpiperidinyl or
5 piperazinylC,.salkyl,
with the proviso that if q and t are O, then X is hydroxy, thiol, or
amino,
A is Csalkoxycarbonyl, phenylcarbonyl, or R;RgN-
where Ry is independently selected from hydrogen, C..salkyl,
10 cycloC,.gall{yl, or R; is taken together with R, to form a
5 or 6 membered heterocyclic ring with one or more
heteroatoms selected from the group consisting of
oxygen, nitrogen or sulfur and N-oxides thereof;
Rs 1S indepgndently selected from hydrogen, C..salkyl,
15 cycloCi.salkyl or taken together with R; to form a § or
6 membered heterocyclic ring with one or more
heteroatoms selected from the group consisting of
oxygen, nitrogen or sulfur, and N-oxides thereof;
Rs is selected from hydrogen, halogen, C,.salkoxy, C.salkylamino, or
20 di-Cy.salkylamino ;

and the pharmaceutically acceptable salts thereof.

2. The compound of claim 1 wherein:
R, is selected from phenylaminocarbonyl, phenylcarbonyl, substituted
25 phenylaminocarbony!, substituted phenyicarbonyl, and hydrogen;
R; is phenylC,.salkyl; <
Rs is hydrogen;
R. is trifluoromethylacety!;
Rs is O-(CH,).-morphotin-1-yt;
30 Re is hydrogen
nis 0; and
mis 1.
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7. The compound according to claim 1 of the formula:

)&4:05

TR0

8. A use of the compound in claim 1 in association with one or more
pharmaceutically acceptable carriers for preparing a medicament for treating

disorders associated with the motilin receptor.

9. A use of the compound in claim 1 for preparing a medicament for treating

disorders associated with the motilin receptor in humans.



