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The compounds of formula (I) are useful in treating gastrointestinal disorders associated with antagonizing the motilin receptor
disorders. 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.




Scand. J. Gastroenterol. 11:93-110, (1976); Vantrappen, G et al. Dig. Ds
Sci 24, WoI%21t930 (1979). | n_addition, when notilin was i IHKOTASOBR2T6S Y
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gastrointestinal enptying. One of those agents is the antibiotic

eryt hromycin. Even though erythromycin is a useful drug, a great
nunber of patients are affected by the drug's 10 gastrointestinal side

ef fects. Studies have shown that erythronycin elicits bi ol ogi cal
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Journal of aabeoslINEB B680iiediBctdberdsh-1907( 1993). 15 Al t hough
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peptide is an antagoni st of the contractile snooth nuscle response to
bot h eryt hrSWEPRYERARAYSS: in an in vitro rabbit nodel . Depoortere,
|. et al., European Journal of Ph W 286, 241-47, (1995).
Al t hough this substance is potentg)i&n t a?g)r%)del (ICJerr] 2.0 nm it is a
pepti detsand as dmotarahbls; the digestorhofpritasntarandrthe elimiggtminnafevaste is
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endogenous substance which affects the gastrointestinal system is motitin.

Motilin is a peptide of 22 amino acids which is produced in the
gastrointestinal system of number of species. Aithough the sequence of the
25 peptide varies from species to species, there are a great deal of similarities.
For example, human motilin and porcine motilin are identical; while motilin
isolated from the dog and the rabbit differ by five and four amino acids
respectively. Motilin induces smooth muscle contractions in the stomach
tissue of dogs, rabbits, and humans as well as in the colon of rabbits. Apart
30 from local gastrointestinal intestinal tissues, motilin and its receptors have
been found in other areas. For example motilin has been found in circulating
plasma, where a rise in the concentration of motilin has been associated with




SUMVARY OF THE | NVENTI ON The present invention is directed to

conpounds o Jopigaél a | . [erp 227
wherein -15 Rerr] is hydrogen, (err]alkyl, substltuted err?ﬁﬂ
(where the alkyl substituents are one or nore hal ogens),
am'noC[err]aI kyl , Clerr]al kyl am noC[ err]al kyl ;

- er r sl aﬂwgqrﬁcm bed;wiunria[fa&rdu ddscand Alknghs. Itoh, Z. etal. (where
the Rlerr] and are indep endentla/ ected from (édrogen and
Cerr] al andos’ @aétrpaa@m/t b4EBhEIC, (6978 WentrappemdBi etal. Rigo&isSehe, 20
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(wher e t of thenimmpitio meceptbs and Mémrsehmtegmtwuteehhal emptying. Oné obm t he group
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h d henyl ,
oheny!  diegepRgits 5 1R ARyRRlS BRgTroisih Fien B erythromycinisa Pe"
g' phenyl iRy Idrag, b@@b@at W'o@%ﬂ@ﬁt@@@%de@sﬁygtﬂé% gar bonyl , -

henyl am not hi ocar bonyl stitu ed phenyl
substIot utgastrointestinal snd $. cﬁwwhaw $hwnmattWMrphmncehszltar bonyl ,

SUbSt! Uil rsponse R A BB a i i Yol TR s oo

pheny! t hipecgderanplthe aiadtrhent of dlse&ééséuchl&s%hreﬁi%ﬂdﬂoéﬁtﬁ?@tﬁiéﬁﬁﬁl bO nyl (where
t he phenyl substituents are selected fromthe group consisting

of one oiPsebfe-abstryglienyand gastroparesis. \Meber.|Rlatyal., The Amesiceohy|
A err]al kpxyn 2 3Fditrddhtdrblogy, 884" 985 9of16b3) k! am no,

15 Although motilin and erythromycin are agonists of the motilin receptor,
there is a need for antagonists of this receptor as well. The nausea,
abdominal cramping, and diarrhea which are associated with motilin agonsits
are not always weicome 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 an in vitro rabbit model.
Depoortere, I. et al., European Journal of Pharmacology, 286, 241-47,
(1995). Although this substance is potent in that model (IC 50 1.0 nm) itis a
peptide and as such offers little hope as an oral drug since it is susceptible to

30 the enzymes of the digestive tract. Zen Itoh, 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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di-Clerr]al kylamno, if there are nore than one substitutents they may be

t aken t oget h&0 8/21B46 he phenyl ring to forma fused bicyclic Feﬂzﬂssis@z%s
menbered heferocyclic ring having one to two heteroatons sel ected -
from oxygen, sulfur or nitrogen or the substituents may be taken

together to forma fused bicyclic 7-10 nmenbered aromatic ring; R2 S

hydrogen, derr] Eﬂ\%gﬁpmp@ymsf P%ﬂ"!&jﬁyenttﬂﬂbafﬂ norspertidy masitin sinéaganistaher e
th h | 15
Constoti hg SRRl anda@nies EiiarabRTh NG o) Rorifd'c BL01T i o

phenyl d er rkaﬂabphss(sm'ﬂﬂesetdfmnnimmmﬁlcommé withendtilincdd 8sAROR®Ein fopm one
or nore of the rou'r% consi sting, of halogen, Cferr]al kyl, Cerr]al koxy, halo

and di - ([ er {hedn °ﬁ8§°"s'te—-ﬁ_ In adafignethiase Wﬁwpﬁmonyl
subst i t uf edg L6 haldiy IcSﬁfr%&[Bﬁ lﬁmdao); R&tifYand e@ﬁgﬂﬁ\%iﬁmﬁﬂbﬁ 'tuents are

sel ected from one or and
substi t ut edaq:tlwtrgslmwaybleswbmperametmm-wlﬂszs in an in vitroswmbaéli t uents are

sel ected fromone or nore of the group consisting of hal ogen,
C[err]al kyl, Clerr]al koxy, amino, Cferr]alkylam no, and

-Cferr]al kyl am no) 25 e r]al kyl car bonyl ,
subst Ituted ([ err]al kyl car bon (%@EW% Nﬁ@ﬁ al kyl substituents

are sel ected fr ohhepeesent meﬂttdraisaigmctéd to compounds of Aanmold car bonyl , and
substituted phenyl car bonyl q{e t he phenyl substituents are
selected fromone or nore @f thé group consi sting of 30 hal ogen,
C[err]al kyl, { err]al koxy, 3 err]al kyl@m no, and

|k|
“derrla y[gm]rw) " R&\here /-\ gis 0-2; 5

tisO-1; Xis oxygeny CH2, \Nﬂs)m or NR[err] where
Rl err] 'ios hydr ogen, ([ err]al kyl, nprphbk(m} err]al kyl
pi peridinylCerr]al kyl, N phenyl met hyl pi peri di nyl or

pi perazinyl (err]al kyl, 10 Il  with the proviso that if g and t
are 0, then X is hydroxy, thiol, or am no,
wherein

15 Ry is hydrogen, Cisalkyl, substituted Cy.salkyl (where the alkyl
substituents are one or more halogens), aminoC,.salkyl,
CisalkytaminoC,.salkyl; di-CssalkylaminoCi.salkyl, R,R,N-Cy.salkyl
(where the R, and R, are independently 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
Ci.salkyl or phenylC,salky!), Cysalkylcarbonyl, Cssalkoxycarbonyi,
aminocarbonyl, Ciealkylaminocarbonyl, cycloCsgalkylaminocarbonyt,
pyridinylcarbonyl, substituted pyridinylcarbonyl (where the pyridiny!
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 Cy.salkyl),
phenyl, phenylC;.salkyl, phenoxycarbonyl, phenyicarbonyl,
diphenyimethylcarbonyl, phenylaminocarbony!, phenyithiocarbonyl,
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A is (Jerr]al koxycarbonyl, phenylcarbonyl, or Rerr]Rerr]N. .
wher e R] erwd opsisdedependent |y sel ected from hydrogen, d errpat/kyds22765
cyclo(err]alkyl, or R7 is taken together with Rerr] to forma 15 --
5 or 6 menbered heterocyclic ring with one or nore

het er oat ons sel ected fromthe group consisting of

oxygen, ni trogeénylamiridtihiocaroyiNsabstitated prersdfsubstituted

Rlerr] is independently selected from hydrogen, err]al kyl,
cyclo(err]al Rmnld@bﬁi‘k)éns‘{t%‘@{tﬁgPW?WW"‘?’B"# ﬂgﬁt'&'tggor 20

6 nmenbered he hAul | ' i i

et or oat oms <ETEBpETpRY SipetLicR ety imiFBtarony! S

oxygen, ni tr ogiphenyimmaihyloarboagpt] shbstituteeksphdryitbizicarbony!, ajder r ] i's

hydr ogen, hal ogen, errla koxX ALLL | kyl ami, no., or . di-Clerr]al kyl am no
or phar maceut F%éﬁt!tﬁ’/'e _ Me g‘é‘%a:f ?’Lﬁr‘ﬂﬁ?‘f"“% pheny! su?%‘ée@%rrpounds_ of
formula 1 ar ?fxf&@éléétebrfrdrﬁﬂ@é HRSLpIGSHSiRNGL St FrieGH more of kiiegénler s associ at ed.
with the notilin receptor. The con&ounds conpete with eryt hromyci n and

motilin for tBesatkyli trinalomethyt &.salkaxyudrminponitrilehaitrgo fpealiyiamino, are

ant agoni sts of, jhe ntractd 0 I | gands.

The present iﬂ\?éhﬁlg‘ﬂa@frg%owéhgrﬁef%e@%%%gj%gmggﬁgggPti néé 30

cont ai ni ng ongKeh tBBEMeP vithitRe phEAPLINStoforher fiskd bicyxticel® as net hods for
the treatnment of disorders related to the %astroi nt est i nal stem which are

assodd at ed wi memberedheterpryslisding Bavingeps GN@&‘?@"’?W%H@'S‘%M@ t abl e Bowel
5 LRt estinal sid
offects of  TomLPRR iR UHHI6EGN bFiHe Sunshilferts L (el "3 1% o7, &

OF THE | NVENTtdg8thér to form a fused bibyeli¢ Z+10smembered arkenatic ingig t he invention
are commonly used and o those skilled inahhe '%’%‘ﬁ However, the

known :
terms th&e coif Rydragen.dewaikyl, Crsatkoxy; PRRNY r%’tﬁgﬂt.ﬁ% eny Ehdent | y"
means t hat V‘hg{nbt H"%ﬁ sb&titiBhts i Helected frORFor}e! BF hidre ®Pthe gRipSUbSti tuent s

may be differ term™"a “‘refers to 10 straight, cyclic and
br anqked- chai noasikijmg gf balpgenatd Gi.sabyl), phemyCssalky) sybstituted where al kyl is

defi ned . Ih | _"Ph"_ref h , "
b eyl i ¢ ar onpneeviCh sYidagers, Bk pisTsip e tHBS Bre seldtied foMlong 1 and -
the like. TheoPﬁfd?é'bff}ﬁeegrdwﬁcd&isiﬁnb%fﬁfa@é?t €, saRgl, Tlsalkben2ath oxol es and

the like. 15 ~_Since the conpounds of the invention have a chiral
center, sone ahd di-Cisalkglaginpbunds are isol ated as enantioners. In those

cases t h‘ﬁ; is hydrogen, Cysalkylcarbonyl, substituted C,salkylcarbonyl (where the
20 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, Ci.salkyl, Cisalkoxy, amino, Cy.salkylamino, and
di-C,.salkylamino)
25

R, is hydrogen, Cysalkylcarbonyl, substituted C,.salkylcarbonyl (where the
alky! substituents are selected from one or more halogens),
phenylcarbonyl, and substituted phenylcarbonyl (where the phenyl
substituents are selected from one or more of the group consisting of

30 halogen, Cisalkyl, Cisalkoxy, amino, Cysalkylamino, and
di-C.salkylamino)

n is 0-3;



determ nati on of absolute stereochem stry i s pending. VWhen

. conpounds coWOH931#M6basi c noiety, acid addition salts may be PCT/US9p/ﬁ2§7}§ar ed
~and may be ¢hosen from hydrochloric, hydrobronic, hydroi odic, 20
~perchloric, sulfuric, nitric, phosphorlc acetic, propionic, glycolic,

lactic, pyrUV|c oxalic, mal oni ¢, succinic, maleic, fumaric, malic,
“tartaric, éPtridst- benzoi c, cinnam c, mandelic, nethanesulfonic,
p-t ol uenesul f oni c, _ (CFYg-opapxanesul f ani c, salicylic, 2-phenoxybenzoic,
2- acet oxybdzoi ¢s or X~ saccharin, and the like. Such salts can are made
“ by reacting the free base of 25 corrpounds of formula | with the acid and
i solating the s¥f The conpounds of the invention may be
* prepared by the foII s - schenmes, where sone schenes produce nore
than one enbodi ment of the invention. In those cases, the choice of
schene i5s a matter otisdﬁ)écreti on which is within the capabilities of

thqse skilled in the sis of the conpounds of the
“invention is depicte ?r?xggﬁ'é'n%HL sulfurloré@g ?"ﬁl ly this scheme assenbl es

- two halves of the nol ecyl g rdfogen, C,CAKRI %rﬁm;ﬁchgmkﬂne hal f,
3- et hoxy-2-cycl ohexen-1 -one, 1 a, ist starting

6 material. 1 ePiP%ﬂdlmdﬁn_ﬁikm Nmr@nmm@thniptpar@ayém 1 b, such
as 4-fluorobenzyl magn room tenperature under an inert
at nosphere, using et her%éép%gggﬂ?gﬁyﬁto gi ve the

[err], [@rr] - unsat ur aivie thelprd8ssl tiat aj &t dreCO, then X iSHyaidi§Nthisif ol ¢ wWith a
redum ng agent such as LAH at O [err]Cto room 5 tenperature over 16 h

gi ves the al cohol, 1ammcrh| s alcohol is treated with a strong base

such as NaH and tr| C oom
tenperature for 16 h 'g Cgr é@%&éearéﬁygeoff%”\c%&f@ ‘%ﬁ%@ber ed ring amde is
sequential ly treated wwherezRne lr@depe?ﬂehw sél6ctedi fravh Iybsuglehi Ggsalland a

catal ytic anount of acid suc as toluene sulfonic acid. Once addition
is conplete, the 10 m xtureqy§ lo&}siealiidlel OF B~ igaliaken togeiben WithFe ta M over

24- 64 qsto give the five Ie% o? Z‘?geﬁg{:&@f%vmh oﬁéolarr"o?@em C

m xt ur e. To asse an “aromat1 ¢ al cohol

such as 3- hydr oxyani | |hmerioatctmseséledtediftdmmmgtad:ptmms;stlsgdh as KZCCB,
in a suitable sol vent such as Et OH at 6? C over,. 4-6_h. This
mxture i s subsequently 15 {PULERItEPEIN ar sidlfur A TqX{pgs,tt}gregfh such as

3-chl or opr opyl nor phol i ne at Fﬁqg%%gﬁnggﬁq%ogé@%q:rgdﬁRga%h&ﬁmﬁe 1.

This amine is treated with the al MECH at room
tenperature over 30 mn to g:ycb(‘agalky\immakbntogethﬁrwmethwfenma)‘hpr 1j as a
racem c m xture. Enantl oner.s ar desired, they may be

obtain@d in any of three 206%58’ e% f'ﬂgéY'  ORg,QT MPt&)hol  1d, t he

al dehyde 1f, and the productheldroatoms @Ec@ﬁ'fr&?ﬁ*tlﬁ@?ﬁfu%téﬁi‘\s}@hﬁ HP'—C US' ng
chiral colums or nethods known of those skilTed in the art. Wth

respect to all three conpourfsygen itfogeryopbsulfur, and N-oxides thereof;
Re is hydrogen, halogen, Ci.salkoxy, Cy.salkylamino, or di-Cs.salkylamino
or pharmaceutically acceptable salts thereof.

25 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 muscie 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 lrritable Bowel
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further manipulated to give other conpounds of the invention, wthqut
sacri fi.ci ngotdogugs6enanti oneric purity. 25 Thi,s schene nmay peTassshtés

produce ot her conpounds of the invention. For - exanpl e, to produce

conmpounds where X is sulfur, sinply replace reagent 1 h with an
aromatic thiol, such as 3-am not hi ophenol and carry out the remaining
st eps of Symdratnéeesaphageal reflux, and the gastrointestinal side effects of

Sch
chene 1erythrorr'¥@cl?rr1.

DETAILED DESCRIPTION OF THE INVENTION

The terms used in describing the invention are commonly used and
‘known to those skilled in the art. However, the terms that could have other
meanings are defined. "Independently” means that when there are more than
one substituent, the substituents 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 phenyl, 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, methanesuifonic, p-toluenesulfonic,
cyclohexanesulfamic, 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 sait.

The compounds of the invention may be prepared by the 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 skilled 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,1a, is the starting

6



[err] To produce other substitutions at R3 or R4 sone
of the produw@”@ﬂs‘% Schenre 1 may be used. For exanpl e, topqroshscersa
conmpound whéere R3 is hydrogen and R4 is CH3C(O -, the six-nmenbered
ring intermediate 1 e, is treated with a base, such as barium
hydroxi de, at reflux in EtoH to give the 5 free amne 2a. The amne is
subsequent Imaterialat Halistredted witha Grignanditeiagent, 1b, suchua 4tiorobenzybr oacet i ¢

B e e
Scheme 2 gther as a solvent to give the a,p-unsaturated ketone derivative 1c.
Treatment of 1¢ with a reducing agent such as LAH at 0 °C to room
5 temperature over 16 h gives the alcohol, 1d. This alcohol 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, dimethylsulfide, and a catalytic
amount of acid such as toluene sulfonic acid. Once addition is complete, the
10 mixture is allowed to warm to room temperature over 24-64 h to give the five
membered ring aldehyde 1f, 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,CO;, in a suitable
solvent such as EtOH at 60 °C over 4-6 h. This mixture is subseguently

15 treated with a halide derivative 1h, such as 3-chloropropylmorpholine 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

20 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.

25 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.



10 The products of Schene 1 may be used to produce ot her conpounds
of the JnveytsomisesFor exanple, to produce conpounds of type pégushérDats
conpound 1j with a phenyl isocyanate at roomtenperature over 24 h. To
produce conpounds of type 3b, 1li may be treated at roomtenperature with
acid chloride derivatives such as benzoyl chloride. In order to produce
thiols 15 3c, conpounds of type 1li may be treated \@¢hensethi ocyanates,

such as phenyl i sot hi ocyanate at room tenperature. As discussed earlier,
if pure enantionmers are desired, they may be obtai ned by chromat ography
of the reactant, 1 j or the products.

9 MgBr Schene 3

dOE ~ Gﬂ

(Y :
(] 3 X
N
HN CihC Q
- CHO
CCls
(o]

F
HN7 : ~OH
1g e
.
AN \
(o] N (o]
Cl/\/\N/ \o HoN \__/
1h __/ 1i

1j



[err] Yet anot her schenme (Schene 4) nakes
use of the | MQR#M6ate of Scheme 1. Treatment of the al dehy deCT/aS9sm2168 @
nitroanilineé derivative 4a, 10 and-~
NaCNBH3 at roomterrperature gives the coupled internediate 4b. This

I nt er nedi at e may d with benzoyl chloride and a m|d base such as
“triethyl anine tol9 P(Ra‘f"ieﬁem ’é%‘iﬂsu %'P@Fl%ﬂiﬁf@* gemef thgprosucts @fated with a
reduci ng agspberhéanay B! Fople ?esmgrée 16 Btdduee ace(gﬂabh% fhere™®i & °

conpound may be coupled wth a ha | vative
3- chl or opr opydrpgeerndiRwss CHECHQ) -DBle sirdnemberedaing mterﬂ’@khﬂ%ﬂﬂ_gais refl ux over
4 treated with a base, such as barium hydroxide, at reflux in EtoH to give the
5 free amine 2a. The amine is subsequently treated with an acid anhydride,
such as trifluoroacetic anhydride to give 2b. This intermediate may be

carried through the remaining steps of Scheme 1 to produce the desired

compound.
Scheme 2
Jey
1e e ‘
H,N
2a
0)\_H
N
e’ X AN
Sles .
O X
HN
of CFs F
2 N
(]
o
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 3c, compounds of type 1j may be treated with isothiocyanates, such as
phenylisothiocyanate at room temperature. As discussed earlier, if pure
enantiomers are desired, they may be obtained by chromatography of the

reactant, 1j or the products.



h to give a mxture of nono and di am ne products. . .
Schene 4 w0 99/21846 . PCT/US98/22765

Scheme 3

3c \|
/Nj
o

Yet another scheme (Scheme 4) makes use of the intermediate of
Scheme 1. Treatment of the aldenyde, 1f, with a nitroaniline derivative 4a,

10



[err] To, prepare conpounds of the invention where nis 1 -3, products
~of Schene 1 WPAAME in Schene 5. Internediate 1f is treated POTUSISLIRS
12 ) hydr oxyphenyl ) propyl am ne, an aronmatic am no al cohol ’
derivative 5a, and NaCNBH3 at room tenperature over 16 h to give the

.amne 5b. Tr of 5b with a thiocyanate derivative 5c,.and a mld
 base at ro@ﬁSWH’é a'rré’o_m temperakure 95’?&“3%PP‘t'El'?QdeHF‘Sﬁ'ﬁfQjﬁQ-Sa-h'sT hi s
conpound ”greﬁﬁec%ié@%ﬁfbw‘a%pla?ed@itrl\ Bahis\? chifednd %gmng?d%beasd&a%% such as

DBU in an coholic solvent “at refl ux to give t substituted

conpound ofrigthgdamineta give the N-acyl intermediate 4c. 4c may be treated with a

. Scheme 5 reducing agent such as Pd/C to give the aniline compound 4d. This

5 compound may be coupled with a halogen derivative 4e, such as
3-chioropropylpiperidine, using DBU and an alcoholic solvent at reflux over 4

h to give a mixture of mono and di amine products.

11



[err] 10 The conpounds of the invention were tested for their
ability towooeerde wi th radiol abel ed notil.d n,(porcine) f’OT/U'SMMﬂitI lin
receptors-located on the 13 -
colon of mature rabbits. The colon from mature New Zeal and rabbits was
removed, dissected free fromthe nucosa and serosa | ayers, and diced into
smal | pieces. The nuscle tissues were honpbgeni Sehemeld vol unes of buffer
(50 MM Tris-d, 10 MM Mg 2. 0.1 ng/nlL bactracin, and 0.25 nM Peflabloc, 5
pH 7.5) in a Pol ytron (29,000 rpm 4 x 15 seconds). The honobgenate was
centrifuged at Q00 xg for 15 m no and the supernatant discarded. The

pel | et O.N shﬁ.q tw ce befor g c uspended i n honogeni zi ng buffer.
Thi s 2cru pnmogehate is tf pas |rstNthrugh a 19 gauge needl e
then a 23 gauge needl e to furtheg sth€pend”t Mg " nByeri al and stored as

-80 [err]C Indatotal 10 vol yge of 050 t he | ng assay contains the
foll ow ng conponents added seque \ | Y, buffex¥”(ShogM Tris-d, 10 nmM .
MCl 2, 1 niv EDTA 15 ng/ mL BSA, m_ | eugigptin, aprotinin, and
pepstatin, and‘tfl ng/ i, b rac I[[err] notilin (Anersham ca

50, 000- 70, 000 cpm 2540 pM, theg test F conpound (the initial
concentration was 2 M1 00% O which diluted 15 with H20 to a final
concentration of 10 [ert]M and nmenbrane protein (100300 pg). After
30 min, at 30 C, the ial was cooled on ice and rifuged at

13,000 xg for 1 mnu e pellet was washed with 0.9% sal i ne and

centrifuged l,?p 000 015 secondg, T ﬂ| | et \,,, ngdned again with

e :V O e :V O

O
F NH/\/\ O

C|3C

To prepare compounds of the invention where n is 1-3, products of

Scheme 1 are used in Scheme 5. Intermediate 1f is treated with 3-(m-

12



cold saline and the supernatant was renoved. The pellet was counted in the
20 gamma couOP2¥6det er ni ne the percentage of unbound rot i IRGT/AS2EH6ET eby
the percent ‘inhibition of the test conpound. IC [err] were determined for
. sone conpounds by standard techni ques.
-}-:b| e /[A\er "] hydrmr@nygpr%ylamine an aromatic amino alcohol deﬁivative 5a, and
RIC [/ % NBCNEH;'&Q%O& ten%erature over 169'5‘&9&%‘%&69%3 Sb. Treatment of 0
3-(CH err])[err] hol i n- I M~Terr] 9
phenyl NH- C( 2B with a thlocyanate dqlv@xf@@g—@@d a]n)ughbaqgnaﬂ rpnnntemperature >300
QM Lerr] 11%v%§ gﬁ%sT%srtrIb]nWmoamude &d. This compound may beQreateaCHlth a

5 halide reagent, 5e, and a base such as DBU in an alcoholic solvent at reflux
to give the O-substituted compound of the invention.

Scheme 5

Q«A O

11"

N D
S

F

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



50 (CH )2NEt[err] 0 3-H H

81% @ 10 [ wor$9id184é 51 (CH: )[err] NEt 2 pcﬁ/usgs/zzms
3-Q(CH2)[err] NEt 2 H 0.6% @10 [err] M 10 52 )
(CHerr])[err]NEt[err] 0 BQCH[err])Zplperldlnlyl H
0.6[err] M 53 (CHerr])2NEt[err] 0

3- OCH?2) 2 naniqrinof matureyrabbits. H he colon froro rmtpeg Npw Zealand 5abbits was

C';% E:H ) A2 oved, diggected free fr?r&_ﬁ%r% rrge%ga ﬁa'yde'rsn alnt%dmed mtEI

Q[ CH erér]ﬁl? Déﬁ:é@' THemudsdlé tissuds were ho cxj?_'erﬂzéﬂﬁﬁ nb vUIumes of B@¥fer
CH err])2NEt[err] nmor phol i n- H
%@ 10 [(&OrmM Tris-Cl,56 mM MgCl,, 04 mgImL bactracm and 0.25 mM Peflgbloc

E Sr_lsa )2 in a Polytron (29, 085| ramdtd_il ﬁ?(fc}r[d]sl)r ]Elﬁﬁerk%genate whb 4

S

CH

5% @10 ééﬁtf futfed at 10058(9 for 15 mintand the supernatant discarded. The Pellet
S(CH err])[err] NEt2

CH

[err] )\ygs washed twice before being suspepdegi( mq[o@;\qqgr[x@pg]q[ggpbh'&"}idsn | - yI H
7
CH% g; ; } ) ]hﬁg}c[gena}e is then pEREEG fitst Wlbr'ouéh &Zggﬂ.@ ﬁglrep ena23 J y
9

0.

(

0.9[err] uge needi8 to further susbéihiﬂ the InpvEl badrs]tored as -80 °C. In atdtal 2- OH
H 4%@10£er 1M e]rr_ err NEtJ‘err

0 4-tH volume of 0.50 mL, the blndmg_{assay contaigg oll eemp

H

41910 [erq‘ﬁ\ﬂ sequenﬂ?gy buffer?SO Wﬁus-cwgl@w[wq 1 mM EDTA, 1% 5 4-OH
H MEAMICBEA, [Sepg/mild Iéﬁpeptﬂ'? aprotinin, and pepstatip) ang.0.1 mg/mL, 1
3-Q(CH err]

eridin-4-93 gtracm) I'2 gnotllm (Amerlqham ca 50, 000-70%0% ép rr%s_% p). the test
3-S(CH2) 2

GBSO rhpéiidd (the initial concenff'atlcan ggls)zfﬁea?@ Cr)r%‘?apﬂ%glslql M.!hlgrﬂ dllutE%

1. 03[ ex r ] with H,0 to dlfinal concentratiemef 19 @M) and membrane protem((100-300

g O:(BOC_;E %AM@#&#& %\Prgo%; :38 °J(f ﬁhe |r_1!1aterial wasse,g/cgqé %%ri% ra'\p/l]:j?’,\s:/'l(c)entrifggeqlélt H
E’@ %' [Cgrq 000 xg for 1, minute. THe péﬂéﬂ‘émﬁﬁéd With 1 mL 0.9% sahge dnd 51 %
S( CH2) [eempfxlaepatﬂ]s 000 xg for 1pS seconpls The pelizg wagwashes again with

s or 39 calPR AR e sppemefii Vad fdnidvd, hs pelit yas fhunted in g
F- phe ”K}{;arﬁfr@ coulnter to det@rml_lﬁe K& perientaghTof Whsdurd motilin andthereby 79% @

3
3

4-

10 [err] 2

3- O CH er i) parepmBhibition gfi the tesy compougiydfises et fajermined fgpsome
o

H

3-

(

(
0
3-
(
80
4-
(
8
4-
(

henyl C( QO CH2) 2nor phol i n- 1-yl H 80 % @
0 [err] I\}orgpouré%s by standard tecﬁnu& g( | 3-Q[CGHR2) 2NE 2
100% @10 [err] M 4- CH3O phenyl C( O 0
S( CH2) 2nor phol i n- 1-yl H 50 % @10 [err]M 85
CH err])[err]- 2 3-0C(O phenyl H 9 %
@2.0 [err]M nmor phol i n- 1-yl 86 phenyl C( O
0 4-S(CH2)2N(CH3) 2 H 49% @2.0 [err]M10 40 H
0 3-Q(CH2)2norpholin-1-yl 4-0OCH3 27% @ 10[err] M 87 H
0 3-CH 4-0CH3 32%@ 10[err] M 88
benzyl 1 3-Q(CH err])2nmorpholin-1-yl H 94% @
10 [err] M

14



89 4- CH30-,phenyl NH- C( O 0 3-0(CH2)[err]norpholin-1-yl H

26% @5. 0 [ EVP]IRR1846 90 3- CH3O phenyl - C(O POT/US98/22765
~3-QCH err])[err]nmorpholin-1-yl H 65% @0.5 [err]M 15 91 -~ .
phenvl C( O _ | 1-benzyl pi p- H 77% @
10 [err] M eridin-4-am no
92 (CH err])[err]NEt[err]
3-Q(CH err])[err]norpholi n-1dl ¢l H 95%@10 [err]M This Shect Elgs Becn Replaced
- phenyl C( O 3-Q(CH2) [ err] nor phol i n- 1 yl II[I II” Illm
@10 [err] M 59 C- nyl - C( O
3-Q(CH err])[err]norpholin-1-yl 52 nM 20
4- CH3O phenyl - C( O 3H rr])2m)rp éllnlyl H
nM 7 phe ‘\0
3-Q(CH err])2norpholin-1 45{nM 93 benzyl
0 .3-OCHerr])[err]nmorphofTn-1-vyl A\FI;HS Hmr| M 94 H
0 3-QCHerr])[err]norpholin-1-yl RZA-GCHIn 48% @ 10[err] M 41
phenyl C( O 0 3-QcCHerr])[err]norpholin-1-yl 4- OCH3
74% @10[err]M 25 95 (CHI®eA ) [err] - 2
3-0-¢(O phm/cnd R, 4- OCHrerr] 22%a2. O[ err] M Rs_ ICso /% Inhibition
nmor phol L n- . ph y 8@ _ .,,
3- O CHz§ ) ohol | r{”‘TV% co LISl H g fonm»
4- ( CH3) 2N- Phenyl C(p@))nleH-C(OB 3-Q cHz) }-fGH: hmrgmm W- 1-§ BP00 RM *** 5006 @
1.0 [err] My Y 3, 4-dichhggophenyl (O g0  nyu@ioum
3-Q(CH err])2norpholin-1-yl H 260 nM 30 98 .
4-F-phenyl 88 0)  (CH::NEY 0 3-(G2Y8Horpholin-1-yl B H31%@10uM o @
1. %([GE r] Msi QEH.).NEL, I 3. 5- dig- CRa¢qhemst! C( O HO  06%@10uM
3- grr 2nor p 1-y H %. @.1].. err],M
16 5 Q%XI}% 2.3.4%, @@ﬁ%‘é‘g‘éa‘?ﬁg 1‘o 0.6
3- Q(CH[ er r 53 2nor pHEH)ANER - v | H 0 3-O(CH..morfl@@@1-siM H 0.3
- phenyl C( Oy, 8,):NEt pheny - Ny din-lyt B 009
3- (CH2) ool i n -’ by 59 05 @10 [ &7 ] M 61
4- Br - phenyﬁfg( (CH~> 0 3- OcH&P(Ek rjyrfehdﬂhbxh n-H-yl  HO? 64%
@. 05 [erryMm. 5 (Cll&lrsz, 3- Bro- phrotor;Sddholin-1-y1  H (80% @ 10 uM
0
3- %;Zn?()r phol i N 1-yl H 0 Sﬂs?cggiﬁmée”] M - 15
n (CH:)‘_’NEtz 0 4-O(CH,);.NMe; H 85%@ lOuM
58 H 0 4-S(CH.).NEt, H 18
57 (CHy)- 1  3-O(CH.).morpholin-l1y1  H 0.7
morpholin-1-yl
20 72 (CH,);NEt, 0  2-O(CH,)morpholin-1-y} H 0.9
73 (CH1).NEt, 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.):NEt, 2 4-OH H 84% @ 10 yM
25 77 1-benzylpip- 1 3-O(CH.):NEt, H 0.3
eridin-4-yl
58 H 0  3-S(CH:).NEt, H 61% @ 10 uM
78 CH,C(0) 0 3-O(CH,).morpholin-1-yt  H 1.03
10 phenylC(0) 0  3-O(CH,),morpholin-1-yl H 0.3
30 6 H 0 3-O(CH,)merpholin-1-yl H 37% @ 10 pM
46 phenyiC(0) 0 3-OCH,CO,El H 51 %@ 10 pM
79 phenylC(0) 0 3-S(CH.).NEt, H 98% @ 10 uM
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102 4-d - phenyl C(O 0 3-Q(CH2)2nor pholin-1-yl . H

61% @ 0. 1 Wera9j2hs46 103 3-CF[err]-phenyl C(O PCT/USOB/22765
3-Q(CH err]) 3norphol i n-1-yl H ‘52 % @0.1 [err]M 104 -0
4- CF3- phenyl C( O) 0 3- ( CH2) 2nor phol i n-1-vyl H 29%. 1

[err] M 4-1 - phenyl C( C% 0
3-Q [erzr])zrrormmmhc@ | H 0 3-SCH3gughelip-lpvbr r 11 10 33%1@0 1M
3,5-di-Flggrr] - phﬁﬁyﬁﬂr@(oy 0 3- 6X GHirEhRoRhdinling 1- Y H9% @1ouM78 % @

.1 3.4-di -F | C(O
[CHrZ) ]frlmr phol‘r‘n 1-yl H gl &%h)’m"gﬁ‘g'%'?( )H 140781%@'10“M

o

3-O
4- (phenyls)phenyllﬁ(:@)cw) 0 3- O CH[3eS(CHYmeiphdliwelryphol Hn- 1- \8D % @ 164uM 58%
@1.0_[e t hijo ﬁgf (O
3- CI§|2 ér r] nnr'bhﬁd'll&g?l yl H pﬂ?@ﬁ‘éz 1.0 [er r] 10(9/1@ 10M
phenyl NH-8 €(S)  4-CH;O-phenylC(O) 0 3- @( Gr(EHzjmpfpbelintltbr phBI i n- B9{4 @ 10 uM
45 % @04gd [err]idgds 109 2 Fobiophany! (O H 9%@2.0
3- O(CH[err])Zm)r (J))rln 1 -yl H @))m% nM 110 825uM
4-t-butyl - phenyl'@("@P"“’l'ﬁ 0 3-Q(CH2) 2nor phol i n-1-yl H 19 % @1.0
[er rIM g6 1llphenyicoy PYyridin- 4oy|¢§r‘é@m<cua)z 0 H o %@20u
3- CH[err])[err m)rpholln 1-yl f - OEI\?
3- F- gRenyP - NHC( 0 3-& éﬁf‘@ﬁr’}")%‘ﬁ'r“‘phﬂl i n+9¢ r 21%@1
37 nM 87 112 H 3- Br - phenygl -38IC( O 0 4-OCH; 32%@ muM
3-Q(CHergr])[err rmpholrnlyl ] [err
4- Br - pher?g C(O)J [ 3- b(gﬁf(gﬁf) STPZ'%"] ln}')lrphol JW‘@% "M
5% @1.689 M -CH@l;chnleH-C(O) 3- P- pHe@E}n0fplin-1-yl  H 29%@ 5.0 pM
3'0(0"'[9 ])2”‘“? ld-fedi¥loy 6-Gh 30 °n@-;i11ﬂ:{ ”]M 65%13-6.5 um
3,4-di F enyI %ﬁ phie {)) 3-Q CHP 2‘%-%9/0 hol T - ? 6-G © 529% @100
M 15 _@15 phcnvlqogr t hi ophen-l benzvlpxp- 7% @ 10 yM
3-Q(CH err])[err]nmorpholin-1-yl Hridin-4-amino®5%0 @ 1. 0 [err] M
1-yl-C(O - 25 116 4- err]-phenyl C(O 0, co
3- O CH er’?] ) 2nor {55 1- v qu 35‘63%“&?“%#”‘ H 117 %%@10uM
di - phenyl32 CH C( QhenylC(O) 0 3- O G=(CRymigogholin-Tyll- yH HO%@ 10 uM42% @
1.0 [err] phen)él ; 52 M
3- O CH ersr] ) [ er r‘]ﬁ%ﬁmﬁ' Th- 1-y F5tcHh.mo Lo ]|v| ™ 119
cycl dMexypP- NHC( q-CHsO-phcnvl-C(O)o 3- @( dw?@r'p)}'yomrerrphw i nHI yI pY oM 56% @
1.0 [err]M phenyINH-C(O) 3-O(CH:),morpholin-1yl  H 45 1M
17 93 benzyl 0 3-O(CH.).morpholin-1-yl  4-OCH; 62%@10pM

94 H 0 3-O(CH..morpholin-1yl  4-OCH; 48% @ 10pM

41 phenylC(O) 0  3-O(CHj),morpholin-1-y]  4-OCH; 74% @ 10uM

25 95 (CHa).- 2 3-0-C(O)pheny! 4-OCH; 22%@2.0pM
morpholin-1-yl

34 phenyiC(0) 2 3-O(CH.).morpholin-1-yl H 82% @ 10 WM

926 4-(CH3):N-phenylC(O) 2 3-O(CHj)morpholin-1-yt H 62% @ 1.0 uM

97 3.4-dichlorophenylC(O) 0 3-O(CH:).morpholin-1-yl H 260 nM

30 98 4-F-phenylC(O) 0  3-(CHj)smorpholin-1-yl H 17% @ 1.0 uM
99 3.5-di-CF;-phenylC(O) 0 3-O(CH.).morpholin-I-yl H 28% @ 1.0 yM
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Cod. Rlerr], n Rerr] ICerr] /

: % | nhi bi ti onW9 99/218460 4- F- phenyl - NH-C(O - 0 3- CIPIITMBNGS
- 10 nM " 121 4- F- phenyl - C( O 0 3-d-benzyl

30 nM 65 4- F- phenyl - C( O 0 4-MO benzyl

56 nM 66 henyl - C( O .0 4-McO benz

56 nNM 10057 23456 f'f“?i]%/i’é‘ﬁzodi ok 0P Hz:mpsphfin-1-vh - Bbnzy| 60 a1

77% @1.0 [err] M 1§henyld¢@3 phenyl - NH C( O) 0 (CH3)2CH

0 | -v] -

100 L ObE M, VTISGLAARR 0 Bk,
43% @ 0. 04 6L er r | M 4-Br-phenylCx@) 3 F3{9Ghh)morplalip-1-yl  H 66% @0.9518é&nzy|
gjgﬁg g 8:5(2)3 tfg: : % m 3-Br-phenfﬁ37;0) @ngﬁé%g%@in-l-ﬂ H 54‘% @61 Ifwbenzyl
33%@0.1 [dP¥]M  4-Cl-phayi§(0) 4- F° pPOGH-mprgjjolin-1-y1 - H oﬁl%gé éd
78?2 gollp[l\{gsr M ﬁ@FrphTElC(O) phenf OBP?'J'@(@z);mmg(wlm- 4  H 3 Sg"/' @Qg‘m enzyl
700 ©0. 1 [6Fr] M +CE-mrgO 2.4 Relimemnirty 1 Ptk
78%@ 0.1 [ Qos ] M 204-I-phenylC(O) 3-O(CH,),morpholin-1y]l  H HN 59 % @[oarM
Tabl e Cfo 106 3.5-di-F2-phenylC(O) 0 3-O(CHy);morpholin-1-yl H 78% @ 0.1 WM

62 3.4-di-Fa-phenylC(O) 0 3-O(CH,),morpholin-1-yi H 50 nM
1407 4-(phenyl)phenylC(O) 0  3-O(CH.).morpholin-~1-yl H 58% @ 1.0 uM
108 thiophen-2-y1-C(O) 0 3-O(CH;)-morpholin-~1-yl H 84% @ 1.0 pM
Il phenyINH-C(S) 0 3-O(CH,).morpholin-1-yi H 45%@0.1 yM
15 109 4-NC-phenylC(O) 0 3-O(CH,);morpholin-1-yl H 98 nM
110 4-t-butyl-phenylC(O) 0 3-O(CH,);morpholin-1-yl H 19% @ 1.0 WM
111 pyridin-4-yi-C(O) 0 3-O(CH,)»morpholin-1-yl H 51% @ 1.0 yM
63 3-F-phenyl-NHC(O) 0  3-O(CH,).morpholin-1-vl H 37 sM
112 3-Br-phenyl-NHC(O) 0 3-O(CHj)morpholin-1-y] H 51% @ 1.0 yM
20 38 4-Br-phenyl-C(0) 0 3-O(CH.)morpholin-1-yl 6-Cl 59% @ 1.0 uM
113 3-F-phenyl-C(O) 0 3-O(CH,).morpholin-1-yl 6-Cl 59% @ 1.0 yM
114 3.4-diF-phenyi-C(0) 0 3-O(CH;);morpholin-1-yl 6-Cl 52% @ 100 pM
115 2-Br-thiophen- 0 3-O(CH;).morpholin-1-yl H 65% @ 1.0 yM
1-yl-C(O)-
25 116 4-NO--phenylC(0) 0 3-O(CH,).morpholin-1-yl H 6§9% @ 0.1 WM
117 di-phenyl-CH-C(O) 0 3-O(CHa.),morpholin-I-yl H 42% @ 1.0 M
118 phenyl-OC(O) 0 3-O(CH,)morpholin-1-yl H 51% @ 1.0 uyM
119 cyclohexyl-NHC(O) 0 3-O(CHi)morpholin-}-yl H 56% @ 1.0 uM

17



Cpd. Rerr] R err] R err] R err],

| C[err]./%vo099/21846nhi bi ti on 25 131 H benpgzhusgm 0
3-Q(CH2) [ err] nmorphol i n-1-yl 25 % @10 [err] M 132 phenyl-C( O
benzyl CF3C( O 3-Q(CH2) [ err] nor pholin-1-yl 0.73 nM 15

phenyl - NH- C(O) benzyl CH3C( O 3-0(CH err])[err]norpholin-1-yl 40
% @1.0 [err]M 18

133 4-F-phenyl - C(O) bcruyl CH3C(O 3-Q CH err])2norpholin-1-yl 51 % @
1.0 [err]M 134°C nyI NH-C(O) benzyl CF3C(O
30(CH[err])[err]rmr I 69 % @1.0 [err]M 135
(CHerr])[err] NEt[err]HN ( CH Cd 3C(O 3- O(CH[erp]qgerr] N(CH3)[err]

1.6 nM[err] Table D
Cpd. Rlerr] C[err] InhI/bl\/CN‘u\)

136 phenyl - NH- C( O) R2 70 137
4-Br-phenyl -C(O 50% @1.0 errhi M 10 Sel ect conpounds of the

i nvention were eval uated forR&her(€Hability to inhibit nmotilin and

eryt hromycin i nduced contractions |1?ab;33e rabbit duodenum snoot h

nuscl e. Rabbits were fasted 24-48 h and eut hanized . The venral

y 7.5 cm ahove Gw/ %afpbibitionys upto the’
xyphoisd pprgcess, 4_e2§pg,§||_m(;§d)e upper j)@r.ucﬁ,gneal cavityjoghpe first 8 cm of
the 15 duodenum g (Fg at the %yl or{1 | ve was ¢ 'ﬁk removed and

pl aced i n'?! EI? @i on contalﬁFtﬁ“ a, (120n’} (4.7 MV,
MgSO4*7 H30 (1. 24-F-phenym(p) CaCl 2*2 HQMc(()-BendymM KH2P&aM1 nM), D- gl ucose
(10 My, and ghcmqléﬁgﬁ (24 MV).  Thedyaeg,was flush ith Krebs and

excess tissue wa renoved. The t1ssue Was cut | engthw se, splayed open
with the Rangit udpherodmol-nt§tPe Paylerat aci ng up, and’ 4'1@ ‘I%%l t udi nal

nmuscl g | ayer vvaspl{cg,},gms@@ away o {(diQmed-he circul ar sigol@aend cut into

3x30 mMmstrip retled4OS|Ik " ligature with a | oop was pl aced at
the m ddl®*of t heapg'ﬂ‘r- 13- the st itsRhs W% @0.1 M
125 4-F-phenyl-C(0O) 0  4-F-benzyl 43% @ 0.04 pM
126 3-F-phenyl-C(O) 0 4-F-benzyl 44% @ 0.04 uM
67 phenyl-NHC(O) 0  4-F-benzyl 34% @ 0.25 pM
15 127 phenyl-NHC(O) 0 phenyl ' 33% @ 0.1 pM
128 4-F-phenyl-C(O) 0 phenyl 43% @ 0.1 uM
68 phenyl-NHC(O) 0 3-Cl-benzyl 70% @ 0.1 pM
129 4-Br-phenyl-C(O) 0 3-Ci-benzyl 70% @ 0.1 pM
130 3.4-di-F-phenyl-C(O) 0 3-Cl-benzyl 78% @ 0.1 uM
20
IR3
HN
R
R,’N N
| 5Rs
S
Table C
Cpd. R, R, R, R; ICso /%
Inhibition
25 131 H benzyl CF;C(0) 3-O(CH3)3morpholin-l-}.'l 25% @ 10 uM
132  phenyl-C(O) benzyl CFC(0O)  3-O(CH.).morpholin-1-yl 0.73 nM
15 phenyl-NH-C(O) benzyl CH,C(O)  3-O(CHa.);morpholin-1-yl 40% @ 1.0 pM
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- fol ded over the I Qop so the strip was half its original Iength. The tissues
wer e - moMAO¥8IM a 10 nl tissue bath (Radnotti d ass TecPaolusg$2276sc. |

Monrovia, 25 CA.) containing Krebs solution gassed with 95% 2 5% CCZ at

37 [err]C. The ti ssues were attached to a force displ acenent

t ransducer §FT03, G ass I nstrunments, Quin .) and restln t ensi on
was sl ow y 1¥hcridarhey-£@) 1ot CHiC{je t3TC§§%§‘°WKQ"é‘le¥FI owed 4@ ! |ibrate

2(9” 60-90 myn Vyh&rhl-l% 8(0)asdizyt Y CLRE(0) 3-O(CHs)nmorphoh|n~ byl d69 %@ hl 0pM |
e u 11 Dbrate two initia
contraction® i rfﬁ%” “by a(CH’)zn Cé‘éﬁ@a ??0\25 H?@gzacetyl chidl The (1 x 10[err]

M that produced a maxi nal contraction (0.1 mV, with the highest
taken as 100% nmaxi nal conélraQ:t,l on of that tissue. Base line and
response | evels are expres as grams tension 5 devel oped and as a
percent of the response t@.?(:%%[bchol I ne. The test conpounds were
di ssolved in DVSO (2 nM 100% ) and applied to the pr epar ed
strips 5-15 mnutes prior teN{heg~addition of porcine notilin. After
addition, the tension § 5 nonitored over 5 mn and the maxi num

/ .
tension is recorded @. i sf racti on was sured at four 10
ascendi ng concentrati ods=and where aproprl ate IC[e¥r] were determ ned.

O Table A
I[?\e/\;J/r]Opd Rlerr] berr] N/w : R[eerr]
| Clerr] ,-/% | nhibition p NH C( O) K/Oo
30(CI—|[err])[err]rmrphoI|n1y| H 280 nM ** 15 9
phenyl NH- C( O 0 3-OCHerr]): ?Pffrtbholln 1-yl H 890 nM ***
50 (CH err]) [ err]ddt [ errg, 0 18y Gﬁlnhxbition H
98% @ 20 M 5 N 0
3-Q(CH2) [ Eaﬂ]r ]NEt [err] 136 ("%Eﬁﬁad’e%l/ %?Jé%i F P 52
(CH2)[err] NEt 2 1370 3-4RagHew[-€O | pi petr@ h0 aMy|  H 70%@ 10
l[_ler r] Mlg 93 n1VI Select chiiobh& b1 NEGAvention were eviiuatedfrtheid IBIRMY | N- 1- V!

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 peritoneai 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), KH,PO, (1 mM), D-glucose (10 mM), and
NaHCOs- (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.
19



o

54 (CH: )[err] NEt2 0 3-OCHerr])[err]piperidin-1.-yl
2490 B/A1846r | M 55 (CHerr])[err] NEt2 PCT/US98/22765

-Q(CH err])[err]pyrrolidin-1 yl H 43% @2 [err]M 56 H
4-S(CH2) [ err] Nve2 H 24% @2 [err]M 57
err])2- 1 3-Q(CH2) norpholin-1-yl H 1.06 [err]M
hol i nFHe Yssugs werﬁ&quilibratedl-wtth two initial contractionDinddec&d 6¥2) [ err ] NEt [ err ]
44% @ 2. 0 4
SO CH erWEHﬁ?‘EﬂbP ﬁc?ty‘ﬂm"”eﬂ x 10 %?Bé{ %ﬂgbced %@ax'maq 4- F- phenyl - (O
3- ( CHYoprRERG? (0.7 nlM)”w:th h"ie high&8ftéken 8s (10084 Maximal htraction of
-CH err] O phenyl -C(O [err])[err]rmrpholln-l-y H
0 [err] Nhattissup. Base Ilnq)md] tgvels are exgressed as grams tension

B - Pherfveldged &7 BE & delsdudas the fesponse ip AGéRKlfoiRe, e tegt s o1 o [errim

-Br- ﬁ
compound@&vere d|sso3véh #H DMSD (2 n‘MﬂDl%CDQSOX énd applied to the
F

- CHZ) 2nmor pholin-1 - 65% @ 1.0 riM
phenyreparedatrips 8- 1%”@(‘@92?2%?%‘!‘1@@ t1orwf pgqcine 'BQ“'S’% aiter 0 pm

R[ er  j39dition, the tensiortls anétar}tlyo}'n?mﬁorgl atis QP 8 rhin ar&th@ﬂqaxmum Rlerr]

4- F- pheannﬁbﬁ))ls recorded. The pekbedtizentrattion was measuredatfog@r1.0 [err] M
66 heny 0 4-MQ be I . 580 @1.0
[err]M as%egqilng c%(ncengﬁgcppyq angwhere appropglate Qé;%s werie gpigopined. @

25. 7% @1.0 [err]M 10 68 5 < phenyl - NHC( O 0 3-d-benzyl
51% @1.0 [err] M ﬁt hough t he cl ai med conpounds are useful as

NOWIN
Q

*3
;l—|

49% @

smwwghwl—\bow

nodul at ors of the not igirn\r ecept or, sone conpounds are nore active

t han ot hers. These corrpoHuN S-are part| cuI arI y preferred. 15
Q , o A
e
R (CHpn
Table A _

RWIJ/Cpd. R, n__Rs Rs.___1Cso / % Inhibition
8 phenyINH-C(O) 0  3-O(CHa.)-morpholin-1-yl H 280 nM **

15 9 phenyINH-C(O) 0  3-O(CH.).morpholin-1-y! H 890 nM ***
50 (CH.)aNE( 0 3-OH H 98% @ 20 uM
51 (CH.):NEt: 0 3-O(CH.):NEt, H 4% @ S pM
52 (CH:)-NEt 0  3-O(CH.):piperidin-1-yl H 70% @ 10 yM
53 (CH.)-NEta 0 3-O(CH,).morpholin-1-yl H 3.93mM

20 54 (CH:):NEt, 0 3-O(CH.)spiperidin-1-yl H 2% @ 5 M
55 (CH.):NEt» 0 3-O(CHa):pyrrolidin-1-yl H 43% @ 2 pM
56 H 0 4-S(CH»):NMe, H 24% @2 pM
57 (CH-)-- 1  3-O(CH.)-morpholin-1-yl H 1.06

morpholin-1-yl

25 58 H 0 4-S(CH;):NEt» H 44% @ 2.0 uM
10 phenylC(O) 0 3-O(CH;).morpholin-1-yl H 393 nM
59 4-F-phenyl-C(O) 0 3-O(CH,).morpholin-1-yl H 54% @ 3.0 yM
60 4-CH;0-phenyl-C(O) 0 3-O(CH-)-morpholin-1-yl H 49% @ 10 kM
7 phenyINH-C(O) 0 3-O(CH.).morpholin-1-yl H 287 nM

30 61 4-Br-phenylC(O) 0  3-O(CHa).morpholin-1-yi H 63% @ 1.0 pM

20
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The particularly preferred conmpounds are those where: Rlerr] is

phenyl am-no¥@BHPABR6 phenyl car bonyl, substituted PCT/US98/22765
phenyl am nocar bonyl, substituted phenyl carbonyl, and hydrogen; -
R2 is phenyl ([ err]al kyl; 20 R3 is hydrogen; R4 is

trifluoronethyl acet_g.l , %err] is O (CH2)2-norpholin-1-yl;

Rlerr] is PydrogehddiF=phenyiCO) 0 3-GYCHymrphofin-i-vl H  hjad% @ 1.0 uM To
prepar e thegs phar mREghkni1OMHC(@)0 PO S i3tO(OHS:moefphdliRil S1 | N\EENT 5308% @AM nmor e
conpounds or salts thereof, as the active ingredient, is intimtely

adm xed with a pharmaceutical carrier according to conventional

phar maceuti cal conpoundi techni ques, which carrier nay take a w de

21 vari ety>Qf fornms depending on the form of preparation
desired for adm gi’st lr=etdon, e.g., oral or parenteral. In preparing the
conpositions in oral HN dpsage form any of the ugﬂﬁ*opharnaceutical
nmedi a may be enployed. Th for liquid oral prkparations, such as for
exanpl e, suspensions, el gXi d 5 s 'o$2*<guNabkg carriers and
additives include water, glycols} oil ohol s, flavoring agents,

preservatives, coloring agents _and the e; for solid oral
pr eparations such as, for exa’?r‘pl e,(cﬁblﬂders, capsul es and tablets, suitable
carriers and additives include starchgfpsugars, diluents, granulating

agents, | ubri cants, binders, disjntegrating agent and, L | i ke.
Because of @Qa%é&se——}e—lﬁ—a&m—mﬂs#m , Y represent

t he nost aeyant agedrighciit-a{0) dogageMcObenzyli n wWhi ch a6@ 19giM d

pharmaceutical caryfie re obvious]y enpl oyed. 1§, iyed, tablets
may be sugft coat & °"<‘J¢&8ﬂt eric coatsoed4'wo'b°"7"qpstandar dgg{é’ej@ﬁ'r?i“%es. For

parenteral 67 the @aenyidHC@ || usuald y4-Edepyli se steril e25.7%@ Madér, though
ot her wgrgéjl ents, hInQI:-Tlgiaigfml e, for, py_Ep&ﬁég?asuch as agp,{,@g.oj@ solubility

or for preservation, e included. I'nje bl e suspensi Oons nay al so
be prepared, in which case appropriate liquid carriers, suspending

agents and the Nth@ug?’mheb@am SRsbunticarBNALIR &8 HhbdiabtofBPMEI t i ONns

herein will preferably contain per dosage unit, e.g., tablet, capsule,
powder , motilinj receptan, saraa cpowatings areimpreactivedhan offigrabdiess t o about 500
"y of the %&tnip}:/nemds are particularly preferred.
15
The particularly preferred compounds are those where:
R, is phenylaminocarbony!, phenylcarbonyl, substituted
phenylaminocarbonyl, substituted phenylcarbonyl, and hydrogen;
R; is phenylCsalkyl;
20 R, is hydrogen;
R4 is trifluoromethylacetyi;
Rs is O-(CH,),-morpholin-1-yi;
Re is hydrogen;
nis 0; and
25 mis 1.
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



20 ingredient, although other unit dosages may be enployed.. In
t her apeut | wosse2184sr treating di sorders of the gastrointesti WT/(%S/&%

in mammal s, the conpounds of this invention nay be adm nistered in an-
anount of from about 0.5 to 100 ng/kg 1-2times per day orally. In addi tion
the conpounds nmay be adninistered via injection at 0.1-10 ng/kg per day. 25
Det er ni naNarigty gffmldﬂmndmwerform@fpaemareubardesuredmn on is w t h| n the
capabllltl | a order to illustrate

hvent i orta AR, okt elarsrrenterpt, InarpRalhe e EdmpralBE A os do nor
limt theddsé‘gérfbrrﬁnanyTbEMeafs@lalTﬁﬁéﬁnédéutlbéMﬁéﬂi%trﬁa Be employédl0FRGS a nmet hod
of practicing the invention. Al though there are other 30 fethods of

pract i ci rfgr tinwid aralriepatationsheuch asfaiaxample suseepaions, elixifgand n t he

SE?(ZIIC\)/IGDLE]CS ddMitorls $GRABIB arriers and additives mclude&atﬁ{”%y?ls oils, F'cPh?|s 22

Cpd. 1 Siavosingugents, presereativisy cdlotinglageetscand thelike; (fd25olid ofdl 89 nol ) in
et her (500 ed at roomtenperature to a solution of 2M

. d
benzyl rréUﬁB@Taﬁ'Fn’Ps)s“gﬁsa??gl’ieéénmd’%qerﬁrﬁﬂﬂs“f&s%H‘F!i tablets, euitabl® 6n. The
resul ti ngcﬁi]‘} r?q A&ditives lncﬂﬂgﬁgrdh%gosﬁgérgl diidetis, raﬁg%l Hﬁ?@&n gnd stirred
e resu e e

for 5 h. t1ng organic la was separ 'agueous
| ayer wadubritardst wddeds, Ulsjrﬂeglmmgragenﬁmand thes lilod. Bebamse dhtheireedsened

conpoling 18 0rslptat Golsiy pie kapsues Fobreseny ecperiAcvatagEqLs orgl L '°
g?grz% ![ : g ﬁ%{ggﬁggm iA- vﬁﬁcﬁ Rase $olid pRAMhACHUtIcBS éﬁrﬁﬁ}s are obvi o@ﬁyl( 21 25|[_|er N
employed. If deswed tablets 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 wili 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 mg/kg 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
suggest 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.
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Cpd. 2 A sol ution of compound 1 (161 g, 0.87 nol) in ether (700 nL) was
slowy 20 JWOM82186a suspension of LAH (33 g, 0.87 nol) and PETENISRAED nl)
at 0 C under N2.. The resulting m xture was stirred overnight at - .
~anbi ent tenperature and cooled to O [err]C. Saturated K2CO3 sol ution
was added to quench the excessE:j@R@l éég m xture was filtered through
Celite and washed wth several of ether. The conbi ned organic
| ayers were dried (MgSO4) and 25 %%%qé afed in vacuo to give conpound 2
(150 g) as a colorless oil. NIVR( % 3.23 (s, 2H, benzylic protons),
4.20 (bs, 1 H, CHOH),5.52 (bs, 1 olefinic proton), 7.22 (m 5H,
aromati c protons). 23

Exanpl e 3 [err]
of compound 2 (132 g, 0.7 nol) in e} (50p, nL) was added to a

suspensi on of hexane washed 60% NaH {27 g7 0.7 nol) in ether (500 nL) at

0 C under N2and stirred for 1 h. Trict&ﬁ?acetonltrlle (115 g, 0.8 nol) was
slowy added and the resul.ting m xture'was allowed to warmto anbi ent

t enper atsur e\ eastdtnorh of B@ﬂh@«yez-nygbbexeThe-omel(vzﬁg 089 melyirvetther (5@icuo, 10

hexane (1 L and the m xture was Met hanol (150
1) s addble RriSSSRS FLSOM (ETPesak e o dsomipaar op P?H%E@W%ﬁ%’f’b The
organi ¢ solgy o e é{ﬁ@n frga,g te (215 g).
This interne gmgt \é@\%asnil ssol Vegﬁ?ﬁéﬁﬁghg%%l?l‘rﬁ?% heat e oés?efl ux for 3
h underpohited iftte asolutiomt of @Y% He80v addistirred dorod het‘l?lnerreeeltung and the solid
15 preC|p|tate sfllteredt gn un(il3§”£1aaﬁ_982 d r\‘/\/mte crystal:
np 1059582 yva §) %ﬁ‘?@‘{%ﬁ? Wit o) (m 2H,
ol efinig sev&ra@beﬂﬁﬂ'\s df efiter( Bhe éen’ibm&%rga?n@%y@%a?'dnear(mzf;s"()&, protons).

and concentrated in vacuo to give compound 1 (161 g) as a colorless oil.

NMR(CDCI3): 3.45 (s, 2H, benzylic protons), 5.83 (bs, 1H, olefinic proton),

7.22 (m, 5H, aromatic protons).

Cpd. 3 5 A solution

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 mol) 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; solution 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 (MgS0O.) 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).

23



20 Exanpl e 4

CHO . [ ovo $9/21846 Cpd. 4 PCT/US98/22765

24 - CHO CHO [err].
Cpd. 4a Cpd. 4b A sol ution of compound 3 (35 g,
mmol ) in nethylene chloride (500 nL) was treated with ozone at -78
[err]C until the solution turned blue. The excess of 5 ozone was renoved
with a stream of N2, dinethyl Su'“l‘:?@n‘&:efét) was added and the m xture
was allowed to warmto roomtenperature. TsOHH20 (3.0 g) was added and
the resulting m xture was stirre r 48 h. The sol vent was renoved in
vacuo and resi due was di ssol ved t hyl ene chl ori de and treated with

hexane. The resulting m xture re@ofeks 2 h and the 1o resulting
solid was filtered. This solid was wasiged with hexane and dried in
vacuum oven overni ght to give conpeyind 4 (21.8 g) as a racem c mxture: np
162 [err]C. NVR(CDQl 3): 3.20 (Abg, J =8 Hz, 2H), 6.85 (bs, 1H, NH), 7.05
(s, Cpd. 3
5 A solution of compound 2 (132 g, 0.7 mol) in ether (500 mL) was added to a
suspension of hexane washed 60% NaH (27 g, 0.7 mol) in ether (500 mL) at
0 C under N,and stirred for 1h. Trichloroacetonitrile (115 g, 0.8 mol) was
slowly added and the resulting mixture was allowed to warm to ambient
temperature and stirred overnight. The solvent was removed in vacuo,
10  hexane (1 L) was added and the mixture was cooled to 0 C. Methanol (150
mL) was added and the resulting solid was filtered through Celite. The
organic solvent was removed in vacuo to give a crude intermediate (215 g).
This intermediate was dissolved in xylene (1 L) and heated to reflux for 3 h
under N.. The solvent 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 (Abg, J = 8 Hz, 2H), 5.92 (m, 2H, olefinic
protons), 6.28 (bs, 1H, NH), 7.22 (m, 5H, aromatic protons).

20 Example 4

CHO

_coccly

Iz

Ph
Cpd. 4

24



- 1H, olefinig proton), 7.22 (m 5H, aromatic protons). 9.91 (s, 1 H CHO.
Conpound 4 WA©9RM4sated into the pure enantiomers 4a, and 4lpdryusesiirgs a 15

chiral col um. Exanple 5 [err] -7 _
Cpd. 5 20 A mxture of 3-hydroxyaniline (20.1 g, 190 mml) K2CO3 (38 g)
and Et CH (300 nL) was stirred at 60 [err]C for 6 h under N2. The

room t enper at ure an@™ chl or oet hyl nor phol i ne (16
resulting m xture s heated to reflux for 7 h,
hr e, filtered an filtrate was concentrated

m xture was cool ed t o®HO
g, nmol) was added. T}
cooled to roomtenpa

I n vacuo. The residu RS psvadi ed 25 by co ., cheegsl,ogr aphy on silica
gel using 3 MeCH ethylz3d¥etate to give comd®Nnd 5 as a brown oil (22.5
9) . /
Exanpl e 6 [erPrh] 'gh Cpd. 6

Cpd. 4a Cpd. 4b

A solution of compound 3 (35 g, mmol) in methylene chloride (500 mL) was
treated with ozone at -78 °C unti! the solution turned biue. The excess of
s ozone was removed with a stream of N,, dimethyl sulfide (5 mL) was added

and the mixture was allowed to warm to room temperature. TsOH-H,0 (3.0 g)
was added and the resulting mixture was stirred for 48 h, The solvent was
removed in vacuo and residue was dissolved in methylene chioride and
treated with hexane. The resulting mixture was stirred for 2 h and the

10 resulting solid was filtered. This solid was washed with hexane and dried in
vacuum oven overnight to give compound 4 (21.8 g) as a racemic mixture: mp
162 °C. NMR(CDCI3): 3.20 (Abqg, J = 8 Hz, 2H), 6.85 (bs, 1H, NH), 7.05 (s,
1H, otefinic proton), 7.22 (m, 5H, aromatic protons). 9.91 (s, 1H, CHO).
Compound 4 was separated into the pure enantiomers 4a, and 4b by using a

15 chiral column.

Example 5

PG

Cpd. 5
20 A mixture of 3-hydroxyaniline (20.1 g, 190 mmol) K,CO; (38 g) and EtOH
(300 mL) was stirred at 60 °C for 6 h under N,. The mixture 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 5 as a brown oil (22.5 g).

25



[err] Cpd. 6a [err] Cpd. 6b
NaCNBH4. ( lwo®9g)sse6as added in three portions to a solution pé-m;ggmwsd 4
(7.3 g, 21.0 mmol ), conpound 5 (6.2 g, 279 mmol) acetic acid (5.5 nL)-"in lo
met hanol (300 nL) at roomtenperature under N2. and stirred for 30 mn.’
Most of met hanol was renoved in vacuo and the residue was diluted with

met hyl ene chl oride, washed with 1 Rxamp@Hand dried. The sol vent was
renoved in vacuo and residue was purifiged by col um_gchromat ography on
silica gel using ethyl acetate: hexané to givg coiound 6 (10.3 g) as a
15 light brown oil. NMR(CDCO 3): 3.20 J—8Hz H, 5.63 (s, 1H

olefinic proton), 6.61 (b HN"N »S Tece m xture was separated
by HPLC using a chi ri’;@n—(ﬂﬂl RALCEL[err] QD) and isopropanol and

hexane (1:1) as an RHwe to 6a and 6b. The oxal ate salt of racem c6,
np 90-92 C. M5 (MH err]=1552) 20 Exanple 7
26 3-Be QVICQBQI:;i chl oroacetyl am no- 1

- (N- phenyl am nocar bonyl ) - N-[ ( 3-

(2- nor phol i noet hoxy) phenyl ) am no] rretq:Rﬁ-@ycl opent ene

Ph [err] 5 /@\ o Cpd. 7
HN 0/\/N\)

Ph o

HN-coccl,
5 Cpd. 6a

H

<

=~COCCl,
Cpd. 6b
NaCNBH, (1.0.g) was added in three portions to a solution of compound 4
(7.3 g, 21.0 mmol), compound 5 (6.2 g, 279 mmol) acetic acid (5.5 mL) in
10 methanoi (300 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 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: hexane 9:1 to give compound 6 (10.3 g) as a
15 light brown oil. NMR(CDCI3): 3.20 (Abq, 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 isopropanol 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

Example 7
26



To a solutign of conpound 6 (10.1 g) and triethylamne (0 1 nmL) in

met hyl ene  WOSRRBMEde (300 nL) was added phenyl isocyanate (PETBUS38/23769 )
at room “"tenperature under N2 dropwise . The resulting m xture was -~ _
stirred for 24 h and nost of solvent was renoved in vacuo. The oily

acetat'e hoxane okESTEESHnISSaEgIamInG i\ anaty mineceIeasy AR coc )
3.17 (Abg, J = 8 Hz, &Zzt'ﬁbrph%hﬁéelﬁﬁtys)?henﬂlﬁ&ﬁ?WIc clgé r?t%lneZH OCHZ ) 5.92

(m 2H, oleflnlc pr ot ons 5H, aromatic

pr ot ons). Treatnment of the oil with 1 N HO in ether gives conmpound 7,
the title 15 conpound (12.2) 35 a solid._ np. 70-73(dec. ) M5 657(MH err])
Exampl e 8 3-Benzyl - 3-tyi cl® or tyl am no

- (N- phenyl ami nocar bonyl ) - N-[ ( 3- HN-£? N\V/J

(2- mor phol i noet hoxy) phenyl ) am ngo] net'k

Ph. O [err] Cpd. 8 To a
sol uti on of conpound 6b RS nd triethylamne (1 drop) in nmet hyl ene
chloride (5 nL) was added phenhyl isocyanate (16 ng) at room tenperature
under N2 dropwise . The resuftogcaixture was stirred for 24 h 25 and nost
of 'sol vent was renoved in vacuo. The oily residue was purified by
27 5 preparative TLC on sil iGRd. del u5|ng et hyl acetate hexane

95:5 : ' iql d
Cor 1) 1 et 8Bt of comBlifid 81181 o) A et ineCight i el c "
sol i d: w&md(eoolﬂ) Was (addéd[ phényt isocyahdtk)(78 g, mmol) at room

rrple9 3-Benzyl -3-trichl oroacetyl am no-1

- (N- phenyl éﬂmﬁgfﬁy@d.yme)rmqr?ggmse The resulting mixture was stirred for 24 h
(2- mor phol | pAGhBPosBIVERY vh8 TaMBL & I WadubC TRBY, $88dliE Wk 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 (Abgq, J = 8 Hz, 2H), 3.73 (m,
4H,CH2NCHZ2) 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-Benzyl-3-trichloroacetylamino-1-(N-phenylaminocarbonyl)-N-[(3-
(2-morpholinoethoxy)phenyl)amino]methyicyclopentene

HN_( /@\O/\/N

HN—
20 coccls

Ph

Cpd. 8
To a solution of compound 6b (15 mg) and triethylamine (1 drop) in
methylene chioride (5 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



Cpd. 9 To a solution of conpound 6a (14 ng) and triethylamne (1 drop)

I n met W 9oyee84s6h| ori de (5 nlL) was added phenyl isocyanat ectirsosrpresat
room tenperature under N2 dropwi se . The resulting m xture was stirred
for 24 h 15 and nost of solvent was renoved in vacuo. The oily residue was
purified by preparative TLC on silica gel using ethyl acetate hexane

95: 5 as apraglanative TC on siliga/gelaysing ethyTacetatechexanecO%blasvan aluertto ¢ acid in

et her gives co u . ' . C ) solid. 20
Scampl o 18ve sh i “Teaimehifie of with i SR B 8ty §ved
- (N- phenytsmpBand B) tHe title3compound (15 mg) as a solid: mp 92-94 °C. MS (MH'=

(2- mor phol i noet hoxy) phenyl ) am no] net hyl cycl opent ene [err]

28 671) Cpd. 10 Benzoyl

chlorigde (31 ng) was added to a solution of conpound 6 (55 ng) and
triethylamne (0.3 nL) in nethylene chloride (30 nL) at roomtenperature
under N2 and stirred for 2 hours. Mst of solvent was renoved in vacuo and .
5 the oily residue was purified by_colum chronat ography on silica gel

usi ng ethyl acetate as an el uenExa®plgi%e a 1ight brown oil (53 ng).
This oil was e WM hGn G L4l XA ey title ]
conpound as an 36?%%%?@'0,%&8%%%\@%?&?%; (ﬂlg?ﬁ'erﬁ{l)&ﬁkm&%rt?ﬂgmly% ( MHerr]=
656) (2-morpholinoethoxy)phenyl)aminolmethylcyclopentene
HN
_'(N o/\/N\)
Ph\“w
HN~
10 COCCl3
Cpd. 9

To a solution of compound 6a (14 mg) and triethylamine (1 drop) in
methylene chioride (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 oil with oxalic acid in ether gives compound 9, the

title compound (14 mg) as a solid.

20
Example 10
3-Benzyl-3-trichIoroacetylamino-1 -(N-phenylcérbonyl)—N-[(3~
(2-morpholinoethoxy)phenyl)amino)methylcyclopentene

-l LN

HN~cocel,

Ph

25
28



10 Exampl e 11

- 3-Benzyl --3- twpdﬁﬂlﬂf‘éacetyl am no-1 - (N phenyl am nosul fonyl) - I\I-P[c(rAJS98/22765
(2- nor phol i hoet hoxy) phenyl ) am no] net hyl cycl opent ene [err]
Cpd. 11 15 Phenyl isothiocyanate (15 ng) was added dropw se to a sol uti on
of corrpound 6 (30.ng) and triethylamne (1 drop) in nethylene chloride
(5 ) roomtenperature under Gpd. tthe resul ti ng m xture vvas stirred
for 24 h a i due was
pur i 1 ed b@‘émrg a2 1AL s ated TR RAoh o LBBnd BISB ) AR 7° ¢
an el uent trﬁetgyinm:m(mﬁlmL)ZﬁmemﬁenaehbrnﬁbqsowﬂL)wttborﬁ téinblé}atsime et her gives

conpound 11, the title c as a solid: 105-108 [err]C
: Msm(o M—I[erl“]" degi7pnd sﬁrregggrzﬂours Most of srmfvent was removed in qug%ﬁpg 11[ ]

[err] n%

Cpd. 1 i the %fly res:duureewg puruﬂed b)ﬁgolgm&cngo 9095 ?hy{] smga (%?I 8sm? 4 g) and

Et OH (100 ethyl acetateass Iaeaeﬁmhtad) givefa llghtd)rewnlogltss rrTg)eTmsxmwas was cooled to
con ate i n vacuo. resi due was

t t d
uri 11 o by eelseLiin gxal SRIRILGFApIR SUR (GF ki sogRPUI B8 Friotnie
triethyl anpaGast (WA mas Ghs79-8¥S°RIMS ( MH'= 656)

10 Example 11
3-Benzyl-3-trichloroacetylamino-1-(N-phenylaminosulfonyi)-N-{(3-

(2-morpholinoethoxy) phenyl)arnmo]methylcyclopentene
el L
N
O/\/

HN-coccl

Ph

Cpd. 11
15 Phenyl isothiocyanate (15 mg) was added dropwise to a solution of
compound 6 (30 mg) and triethylamine (1 drop) in methylene chloride (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

29



el uent to give conpound 11 as a pale yellowoil (1.1 g). NWR, 2.72 (Abq, J
= 8. Hz waph218enzilic protons), 5.54 (bd, J =9 Hz, 1 H padreadseBRE76é®r Ot ON

at 2 position), 5.63(dt, 1 H the other olefinic proton), 7.23 (m~ 5H,
aromatic protons). 10 Exanpl e 12
[err] [err] Cpd. 12 A m xture of

conpound 9 ( should be 11) (350 ng) €pdethyl anine (200 ng), 15 acetic

Camer at ufInAEEA BRPRPRAR T R P} Buireds Tl AR FO kB e 0"

chloride (a8 hebledareRax beErmighto THEMBLE Wad\cdbiel td Poriltempdiurel gani c

| ayer was separated, dried and the solvent was renoved in vacuo to give
conmpound Iteregmd@ncsatratqgaue@ﬁum dwedesiduanaspaiifisd by columrs,  3H, 20

?ggtyli{ &&%@&yhgfnﬁh %{9@@@93?@@&59 SiGtePiLLRNS) . 6. 28

Exanpl e 18luent to give compound 11 as a pale yellow oil (1 1 NMR}I@H 1Rbg, J =

30 sol yti on of i.n met hyl ene chl ori de '
(100 ni) @&t Zl-ﬁbppg F@@Wﬁh%o%wa’t 57"@2 [1é1 iniG Protop@ 250l ut i on tur ned

bl ue. Th i di et hyl
sulfide (BOBHEN) &2 s3(dt, 1 192PBBHECOIGRATR 710, 'Pzé (i BRABrGHhafh2, di met hy

protons).
10

Example 12

@)
~cn,
NH
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 jn vacuo to give
compound 12 (376 mg) as a pale yeliow oil. NMR(CDCI3): 1.94 (s, 3H,

20 acetyl), 3.10 (Abq, 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

30



and the m xt,ure wgs allowed to warmto roomtenperature. TsOH H20 (100 5
ng) was addeMOaei8dhe resulting m xture was stirred for 4 dapCT/UNA23TXt ur e
was poured into ice cold 1 N NaOH (50 nL) and the resulting organic |ayer
was separated and purified by colum chromat ography on silica gel using
ethyl acetate and hexane (1:5) as an eluent to give conpound 13 (273 ny) as
an oi | . NV} epigtion of cogpousd 12H376 ma)yn metlylene chlorde (180 gilhwas2H) , 6. 85
E)Pgi oﬁs?i gr'%%(e% 'gvfff?\ cgzsdne%_t'!j? 9 )eJn'tiP{h% KN ned Bie Fhe Ribedd ™1 C

Exanpl e 14 gz0ne wad frhdvekPwith a stream of N,, dimethy! sulfide fo.s_g) was added. 14
NaCNBH4 (150 rrg) was added in three portions to a solution of conpound 13

(273 ny), canb ixgureeas alipwesdetwarmatei reofrotemperaturey Te@Haddd (160 nl) at

Fonoved & n Db Bs 2RHED AL 8 n i Ehredfas i or Moo MRS 50
washed wit hyds poursaGhtcriad cdid € Nalie (S®hiLg ahduee résimingedrganiclageo and

resi due was purified by colum chronmatography on silica gel using ethyl
acet at e: MeCvgs peramiachand purifigshby colurn ghsomatagrapinpen Atica gef u88dny) as a

light b i , : t 3 = b ili
pratons) £y 32 ndifplehs (P o8 dldncloitid Aofpdnd 18 (2P el ' ©
25 ol efi nign oi.NMRYCDCI3): 1.96 (s, 3H, acetyl), 3.20 (Abg, J = 8 Hz, 2H), 6B&¢bs| e 15
31 3-Benzyl - 3-acetyl am no-1 .

"N phety! aHi Bk H0 (%, 1 algfie profon), 7.22 (m, 5H, aromatic protons). 9.85 (s,
(2- nmor phol iﬂ-i{eéﬂ@j}’) phenyl ) am no] net hyl cycl opent ene

Example 14
i
HN O\O/\/ N \)

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

Ph

room temperature under N,. and stirred for 30 min. Most of methanol was

removed in vacuo and the residue was diluted with methylene chioride,

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. acetyl) 3.13 (Abq, J = 8 Hz, 2H, benzilic
protons), 4.10 (t, J = 6Hz, 2H, phenoxymethylene protons), 5.62 (bs, 1H,

25 olefinic proton),

Example 15

31



[err] 5 Cpd. 15 To a sol ution of

conpound 1wQo®Risag) and triethylamne (1 drop) in nmet hy lperassogitgs de (5
m.) was added phenyl isocyanate (14 ng) at room t enper at ure under--N2.
The resulting m xture was stirred for 24 h and nost of sol vent was

renoved in vacuo. The oily residue was purified by prep TLC on 1o silica
gel using ethyl aaamwl-ﬁmtwammdﬂau-mrwlaminbcamogiylbdvm-oi | .

Treatment the oil oxal i c.aci t her gives C oynd 15, the title
conpound (33 nm) a@ Bﬁqﬁﬁ‘oem)‘”%’ r!ﬁ@ ﬁ@WT@%WWﬁ%’%ﬁTQ 569)

Exanpl e 16 15 Preparation of Conmpound 16 [err]
H2N Cpd. 16 A solution 1 N BH3/ THF
(20 n) was added to a sol utiB® of o3- (2 ani no %! ) propi oni ¢ acid

(1.5 g) in THF (15 nL) at O [eNJIZ unp 2. AfteriiO)addition the m xture
was allowed to warmup to roomtenygg stirred overnight.

2N NaOH was carefully added~tke resul ting %xture was stirred for 4 h |
and nost of the sol venp,was poved in vacuo. The residue was extracted

wi th nmethylene chloride (200 mL.) and the organic |ayer was dried and
concentrated in vacuo to giHWe-ggmpound 16 as a light yellowoil 25 (1.1 g).
NVR(CDCI 3);3.71 (t, J = 6Hz, 2H CH2OH), 6.72-7.13 ( m 4H, aronatic
prot ons) . de 15 32

Exanpl e 17 eparation of Co ound 17

To a solution of compound 14 (25 mg) and triethylamine (1 drop) in

methylene chloride (5 mL) was added phenyl isocyanate (14 mg) 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
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

Q/\/\ OH
HoN
Cpd. 16

A solution 1N BHy/THF (20 mL) was added to a solution of 3-(3-

aminophenyl)propionic acid (1.5 g) in THF (15 mL) at 0 °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 chioride (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, CH20R), 6.72~7.13 ( m, 4H,

aromatic protons).

32



OH [err)] ) Cpd. 17 5 NaCNBH4 (30 np)

was added i nwoimees4porti ons to a solution of conpound 4 (PUSYER2765
conmpound 16- (100 ng) and acetic acid (10 drops) in nethanol (25 m)" at
roomtenperature under N2. and stirred for 30 mn. Mst of nethanol was

renoved in vacuo and the residue was diluted wth nethylene chloride,
washed with 1 N. NaOH and dri ed. TheEmiplel‘IV was renoved in vacuo and 1o

resi due was purified by colu chromat o lica gel using ethyl
acet at e: hexane (1:1) to gi ven}é ﬂﬂn ?g&PMuﬂa)ﬁas a pale yellow oil.

NVR(CDCl 3); 3.16 (Abq, J = 2H benziN.c protons), 3.72 (t. J = 6 Hz,
2H, CH2OH), 3.82 (s, 2H, CHZN) , 5 62 (s, ol efinic proton), 6.50~7.25 (
m 9H, aromatic protons). 15 OH Exanpl e

18 [err] HN Cpd. 18 Mesyl
chloride (46 ny) was added to on of conpound 17 (2.01 ng) 20 and
triethylamne (0.2 nL)in f8 chloride (50 nL) at -5 C under N2.

This m xture was stirred for n and MeOH (2 drops) was added and the
resulting mxture was all owed 9\8 $to roomtenperature and poured into

1 N NaCH (10 nL). The organic Iayer V\@E arated, dried and the sol vent
was renpoved in vacuo to give a thick 8 oi | . This oil was dissolved in

THF 5 NaCNBH., (30 mg) was added in three portiéi to a solutlon of ccﬁri:ﬁonﬁdd 4and
m)rpholineél rg and the resulting m xture was reflux for
0 Mt e

16 h. repouerd 86 61@AIMg) aﬂ@@‘iﬂ'%ﬁﬁ'ér(éptﬂr @P%)dﬂ ’QQ‘B&%‘E!I@@ nt was

removed in 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 chioride,

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 oil.
NMR(CDCI3); 3.16 (Abq, 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 mL) at -5 °C under N..
This mixture was stirred for 5 min and MeOH (2 drops) was added and the
resuiting 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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vacuo. The residue was purified by colum chromatography on silica gel 5
usi ng et hylwosahgdse: tri et hyl am ne (100:0.5) to give corrpounqlcqsﬁjsg,ggm@g;) as

a pale yellow oil. NVR(CDO 3); 3.18 (Abg, J = 8 Hz, 2H, benzilic .-
protons), 3.82 (s, 2H, CH2N), 5.62 (s, 1 H, olefinic proton), 6.50-7.25
( m 9H, aromatic pr ot ons). 10

Exanpl e %90 mL) and morphiblige(59Im@drid ihel resoiting nyikture waslheated at
- (N- phenyl am nocar bonyl ) - N-[ ( 3-

(3 mor phdFf %fﬂ'é‘M) phenyl ) ami no] net hyl cycl opent ene [err]

19 }ﬁh ﬂ%ﬂaaresp%ytab&ad% rm%ggrag%e(%m &%twseﬁé%@a iné (1 drop)

yl'ene chlorid ed phen | socyanate (25 ng) at

room ggeﬁé:l&mdmdﬁs mlﬁad)pwcelemn dﬂfenmaphylgnmmaagd was stirred
for 24 nost, o ol,ven moved i n _vacu 0i | residue was
bor i £ Bod Ysino S8, AEESliedR) 4T (BB 1R Gle cRubRGAG A BE 0k 45 8T oy ane
95:5 as lé%yaﬁ'éwonouma(m)ms) 33‘19(Abd 4= EQ-)Iz 214 st proforish €3, ezl Wi th

oxal ic aC|d in ether gives mpound 19, etitle conpound (40 nmg) as a
solid: nis3BHs8HRA) $.82 (85 1H, oleﬂmg-pggtmq)—%i%? 25(nQ§H aromatic
Exanpl e 2protons) 34

10 Example 19

3-Benzyl-3-trichloroacetylamino-1-(N-phenylaminocarbonyl)-N-{(3-
(3-morpholinopropyl)phenyl)aminolmethylcyclopentene

Ph\NjN/Q\/\/O

HN—coccl,

Cpd. 19
15 To a solution of compound 18 (32 mg) and triethylamine (1 drop) in

Ph

methylene chloride (5 mL) was added phenyl isocyanate (25 mg) at room
temperature under N, dropwise . The resulting mixture was stirred for 24 h

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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[err] Cpd. 20 A m xture of

3- ani not hi opwewemm 25 g, 10.0 mmol), 2-chloroethyl norphol i rEET/US8RZISS g,
12.0 mmol ) and K2CJerr] (1.8 g) in THF (150 nL) was heated to reflux -5
for 8 h. The resulting m xture was filtered and partitioned between H20 and
ethyl actetate. The aqueous |ayer _was washed with several portions of ethyl
actetate and the conbi ned organig et t redri ed Na2SO4 and
concentrated in vacuo. The resi®g gas purifNed By col utm chr omat ogr aphy
on silica gel using 10% MeCH et hyT—acet ate as.anceluent to give conpound 10
20 as an oil (600 ng). NVR(CDGigp); 2.60 (t, J =6 Hz, 2H, CH2N), 3.02 (t, J
= 6Hz, 2H, CH2S), 6. 44 7.06 ( m 4H, aromatic protons).

Exanple 21 [err] Cpd. 20 Cpd. 21

Sy s N e STR PR RAT Al P

L) at T 002 BRI SREIRICOR (1.8 if TR (18D LY Res@a tsrbibed for 30

m n, nost of nethanol was renoved in vacuo. The residue was di ut ed with 20
met hyl efie f0n&hi doe raadtieg mixture wasifiltered-anthpartitipeed betweesdi @ and was

ST ca gel B HEeRR, PR Bol TaBas FeviR G HEVorS0RAEBRSH SR 7.
conmpound Zéc{eY&E arm)thasa:ommécemg@hith@dts wmmzsosaa& (Abg, J =8
Hz, 2H, benzilic protons), 3.8 2H, CH2N), 5.62 (s, 1 H olefinic

proton), 28oneeriwated mEvacug, Bwreéodﬂeawa%ppﬁfdﬂd;hxpolm ChrRMEaarpRNY 68)

35 on silica gel using 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 =
8Hz, 2H, CH2S), 6.44~7.06 ( m, 4H, aromatic protons).

Example 21
,/\o
HN/Q\S/\/N\/'

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 methano! (100

Ph

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 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:triethylamine (100:2:0.1) to give

compound 21 (735 mg) as a pale yellow oil. NMR{CDCI3); 3.18 (Abg, J =8

Hz, 2H, benzilic protons), 3.82 (s, 2H, CH2N), 5.62 (s, 1H, olefinic proton),
25 8.50~7.25 ( m, 9H, aromatic protons). MS ( MH'= 568)
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Exanpl e 22 3-Benzyl -3-trichl oroacetyl am no-1 ,

- (N- pheny| woissaessbony| ) - N- [ ( 3- PCTIUS98/22765

(2- nor phot i noet hyl ) phenyl ) t hi o] net hyl cycl opent ene [err]

Cpd. 22 To a solution of conpound 18 (53 ng) and triethylam ne (1 dr op)
I n met hyl ene chloride (30 nL) was added phenyl isocyanate (38 ng) at
room tenperature under N2 dropwi se . The resulting m xture was stirred
for 24 h 10 and nost of sol vent d in vacuo. The oily residue was
purified by col utm chr omat ogr\gg%f{’@ 1 1ica gel using ethyl

acetate:triet fwimwe:a-mchlérb&eema?wnaa-em-pﬁbhwatnnh@ceﬁb@sﬁytw-usl (55 ng).
Treatnent the oil wth oxal gi ves conpound 19, the

title conpound (57 &%ﬁqghahrmthﬂ)@mnyathlolmethﬂcmowtp@er] C. MS( Merr]=

687) 15 Exanmpl 823 [err] 20
Cpd. 23 NaCNBH4 (589 ng%, dd three pdqrti ¢hs to a sol ution of
conpound 4 (2.0 9), f‘m | 1 g 59 1.%/ulm)l) acetic acid (2
m.) in nethanol (100 Hro t per@it ur®¥ und@r N2. and stirred

overni ght. Mst of net hanol s renoved in vacuo and-the residue was
diluted with methyl end , 25 washed with 1 N. NaCH and dried. The

sol vent was renoved in vacy and 36
5 ~COCCl3

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

HN-coccl,
20 Cpd. 23
NaCNBH, (589 mg) was added in three portions to a solution of compound 4
(2.0 g), 3-nitroaniline (1.52 g, 11.5 mmol) acetic acid ( 2 mL) in methanol (100
mL) at room temperature under N,. and stirred overnight. Most of methanol

Ph

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
36



resi due was ,purifi,ed by colum chromat ography on silica gel using ethyl .
~acet at e: hexaW© 99218460 gi ve conpound 23 (2.0 g) as a pal e yel |paw/us9oB/22765
NVR(CDCO 3);-3.18 (Abg, J = 8 Hz, 2H, benzylic protons), 3.85 (d, J = 6Hz,
2H, CH2N), 5.62 (s, 1 H olefinic proton), 6.80~7.44 ( m 9H, aromatic 5
pr ot ons). Exampl e 24 [err]

Cpd. 24 10residurwegs purified byecojuras chipmalog@phyon) sileasgeldsing etbybh sol uti on of

conmpound {350 ngy., .0.748 mol iethylamne (1.3 ng) in

et Pyl ene @R ETbE%ane 148 oS cdBodnd 28 4 Bl 2813 B NBUPViGD. it ¢ i s

- mxture Wawmecrmsﬁk);fsms;zAbq,J=am@,sth,qfenwlemtoﬁ@),ss.rssqaysé 8Hz,vacuo and
the oily residue was purified by, colum c romatgpﬁraphy on silica gel

usi ng et hyRHaE&2N)eb né&H( olefipicproton),1880wT 4érim. . gromatisnpound 24 as a
light b ovvgngéﬁ )(350 ng). NWVR(CDC 3); 3.18 (Abg, J = 8 Hz, 2H, benzylic
protons%, . fd, J = 8Hz, 2H, CH2N), 5.62 (s, 1H, ol efinic proton),
6.08-8.01 ( m 14H, aromatic protons). 20

Exanpl e 25 [err] Cpd. 25 A

m xture of conpound 24 (350 ny, O0.6EXAMBI®2410% Pd/C (5 ny) and acetic

acid (2 drops) in EtOH (20 nL) was hydroogen ed at 50 psi at room 25
tenperature for 8 h. The resulting m x urltered t hrough Celite and
37 Ph

N NO,

Ph

HN~coccl,
Cpd. 24
10  Benzoyl chloride (125 mg, 0.89 mmol) was added to a solution of compound
23 (350 mg, 0.748 mmol) and tristhylamine (1.3 mg) in methylene chloride
(30 mL) at room temperature under N, and this mixture was stirred for 2 h.

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

15 eluent to give compound 24 as a light brown oil (350 mg). NMR(CDCI3); 3.18
(Abq, J = 8 Hz, 2H, benzylic protons), 4.65 (d, J = 8Hz, 2H, CH2N), 5.62 (s,
1H, olefinic proton), 6.08~8.01 ( m, 14H, aromatic protons).

20 Example 25

O
pn—l_
N NH;

HN~coccl,
Cpd. 25
A mixture of compound 24 (350 mg, 0.61 mmol), 10% Pd/C (5 mg) and acetic
acid (2 drops) in EtOH (20 mL) was hydrogenated at 50 psi at room

Ph

25 temperature for 8 h. The resulting mixture was filtered through Celite and
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concentrated in vacuo. The residue was treated with nethylene chlaride (300
m.) washedwe 99218460, dri ed and the sol vent was renoved in vaegRisosii?des

resi due was purified by colum chronmat ography on silica gel using ethyl
acetate as an eluent to give conpound 25 (200 ng) as an oil. NVR(CDO 3); 5
3.18 (Abq, J = 8 Hz, 2H, benzylic protons), 4.58 (d, J = 8Hz, 2H, CH2N),
5.62 cdonceitratedlinfvaoua. Fhetresifue vadBrdatédd withhmethyiéneachdomde (308 ot ons) .
Exanpl e 26

Opdl. 23a Mievashgd WithH.0, dried and the sgivant H’ﬁsdﬁ"\%%%&@égﬁa 80 ny, 0.3
, j 101 i
T P ) g g S 01 )

2- propan _ X for ays. Sol vent was
removed iacetate @s ameluehtto give comprand 25 (20P«ag)eas anol. BMR(GDEIB) (100 ni)

and extragc Wit h_ r.al .t f et _ tate ani c | ayer
was dri egz'iggfé%%t‘rét%g%iiﬂ*'\gegﬁ&!'gﬁcggp@s ﬂ%e(d‘ J= §§§ %JTFF%E@ %’égcol um
chr onot ogs aphyolefiniei proton) 98 28-7Thae (Ioh, SH4M, lerbbfi€ protonsonpound (84 ng) was .
eluted with ethyl acetate: MeOH 95:5. This conpound 20 was treated with

oxalic acid and ether to give conpound 23a (70 ng) as a solid. nmp
86-92 [err]C. M5 ( MHerr]= 655) Example 26

A L, ST

e

HN~coccl,
10 Cpd. 23a

Cpd. 23b
A solution of compound 25 (160 mg, 0.3 mmol), chioroethylmorpholine (82
mg, 0.44 mmol), and DBU (101 mg) in 2-propanol (25 mL) was heated to
15 reflux for 2 days. The solvent was removed jn 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. The bis-alkylated
compound (84 mg) was eluted with ethyl acetate:MeOH 95:5. This compound

20 was treated with oxalic acid and ether to give compound 23a (70 mg) as a
solid. mp 86-92 °C. MS ( MH'= 655)
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38 Caonti nued el ution w th nethyl ene

- chlori de: I\/ed‘lot”'iz&“ﬁyl am ne 85:10:5) to gi ve the nono- alACIVGRSA2765

- product 23b, which was converted to the oxal ate salt with oxalic acid
and ether (40 ng). np 88-96 [err]C. M5 ( MHerr]= 768) 5

Exanpl e 27

. lerr]. . . . . d. _27
NACNBH ( 14¢SORRASIURHith mathyga GoloritsiMeQH ettylaming #5081 o
chl or obenzag; ?@Wé’ﬁoﬁé%kﬂed rddiIah; whIH WAL /EMea(td e Balafe &t 10 nm0!)
acetic aci 1 i n ‘met hanol (100 rrL$ roomterrperature under N2.
- and sti rredwithooxaic anmanmmerc(mmm)hmpcﬂs-ﬁagm MBYMH ET68cuo and t he
residue was diluted with nethylene chloride, washed with 1 N. NaCH and
“dried. The solvent was renpoved in vacuo and residue was purified by colum

chromat agr aphy on silica gel usi ngCDéy,l,pgcgq ate to give conpound 27 (230
15 ng) as a pale yellow oil. NVR( 26 (s, 2H, benzylic protons),

6.10-7.24 ( m 8H, aromatic protons). I\/IS ( rj= 234)
Compound 28 [err] 20 Cpd. 28
1
Cpd. 27

NaCNBH, (146 mg) was added in three portions to a solution of 4-
chlorobenzaldehyde (308 mg, 2.2 mmol), 3-aminophenol (200 mg, 1.83

10  mmol) acetic acid (1.0 mL) in methano! (100 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 residue was purified by column

chromatography on silica gel using ethyl acetate to give compound 27 (230
15 mg) as a pale yellow oil. NMR(CDCI3); 4.26 (s, 2H, benzylic protons),
6.10~7.24 ( m, 8H, aromatic protons). MS ( MH’= 234)

Compound 28

) /O/\N/O\OH

Ph

HN\
COCCly

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 methylene chloride,
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NaCNBH4 (60 ng) was added in three portions to a solution of, conpaund 4
(259 ng), wogozessd 27 (230 ng,) and acetic acid (1.0 nl) inpgeisssmtes 50
mL) at roomtenperature under N2. and stirred for 16 h. Mst of nethanol
was renoved in vacuo and the residue was dil ut ed with nethyl ene

chl ori de, - washed with

1 N. Naowashed aithetN. Na@Hsand, dried.Ene selventaves remm_avga. 0 andr esi due was

B T P

pr ot ons) corﬁpﬁﬂnddls(dOGrﬂQ’}Zasé?Hoan&M@(CDCIGﬁGﬂS(ZA&b 4}£BH®Z®¢HZ>’| 3

rot ons roto 13H, aromatic

Brot onsg benzyluc pgroions) 480? r&‘.)H2N) 442(s waﬁ{;}\prggenzy [err]
,9,%9"2 L

chI oroet Ry?togsr)z sg'?%-fi% I )Ogbz( 1 90%%@ giﬁbg@}?%q%p%?nsl)h

2- propanol (50 rrL) was heat ed to refI ux for 2 days. The sol vent was

renoved in vacuo and the residue was treated with 0.5 N NaOH (100 nL)

and extracted with several portions of ethyl 15 acetate. The organic |ayer

was dried concentrated in vacuo. E@mgshgue was purified by colum

chronot ography on silica gel using ethyl acet ate: hexane (1:1) to give

an oil (95 ng). Treatnent of the oil A oxal ic gicid and et her gives
conpound 29, the title conpound as a d:nmp 13 - 136} MS (MH err] =
676) 20 oEXaup

Ph

HN_
coccl,

10 Cpd. 29
A solution of compound 28 (100 mg, 0.18 mmol), chloroethyimorpholine (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 ethy!
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
ClCOC—HN
i \/©\
HN
OH
Cpd. 30
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[err] CH

Cpd. 30 - WO9921846 40 PCT/USIRAZINBHA
(35.3 ng) was added in three portions to a solution of conmpound 4 -"(150
ng, 0.43 mmol), 3-hydroxybenzylam ne (104.8 ny, 0.87 nmol) acetic acid

(1.0 nL) in nethanol (50 mL) at roomtenperature under N2. and stirred
for 16 h. NWaENBH. (3% B4ng) was addesrisyhee poriess 4o areelutinn ofcompaundss di | ut ed

Cemoved | n QSRTE S RO o MRS dH ke ABER R 047 bR APRIS) o

silica gel aohdgl leganwmthdn&qsolﬁg ém‘bom&ememthre Oder GCEAY stided8 (Abg, J
= 8 Hz, 2H, benzylic protons) (s, 2H, 3-hy droxybenldé protons 3.72
(d, J for gap. Mot Otmfh)anc%weg f?@oqu wanﬁ hegesidygwasdibted 25 ( m

9H, aromat | el e
a 8 vﬁthlfietr@rﬁ{&&%nde washed with 1N. NaOH and dried. TI?/spaolng was oinzoyl

chI oride (Gémoyedin Sacom ﬁammﬁr)ul:l vesidaslded pudifiad Wloutumchrfomaimphgd o080 ( 150
nmg, 0.33 triet am I n et or
room t erﬁb’&%aa@{]g &qor'i"ghaF ép Q'GNM&&%@'SE 3. %%?&éé\t" was
r errvved N Y80 2@06&2@&;&&&&5&3.@@%&&8 3HyidrdyBEni) protoRE) 3.72 (d,
J = 8Hz, 2H, CH2N), 5.62 (s, 1H, olefinic proton), 6.68~7.25 ( m, 9H, aromatic

10  protons).

Example 31
ClsCOC—HN

Ph—>©\) \/@\
N
> OH

15 Cpd. 31
Benzoy! chioride (69 mg, 0.5 mmol) was added to a solution of compound 30
(150 mg, 0.33 mmol) and tristhylamine (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 (Abq, 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).

Exampie 32

41



20 chromat ography on silica gel using ethyl acetate: hexane 1:4 as an

el uent to wo9spis4s conpound 31 as a |ight brown oil

(220 nypcThEb¥/AFHE3 3) ;

3.18 (Abq; J = 8 Hz, 2H, benzylic protons), , 5.59 and 5.62, (both s,
Htotal, olefinic proton, two rotaner?), 6.60~8.15 ( m 14H, aromatic
pr ot ons). Exanpl e 32

41 32 A

sol uti on

et hyl
resi due

acetate: MeCH (9:1) to give an
oxalic 10 acid and ether gives

solid:np

33 Jerr]

(280 np)

FloFPg—HN d.

of conpound 31 (22 0.4 mmol ), chloroethyl norpholine (280

my, 1.4 nmol), and DBU Ph I N 2- pr ol (100 nh}/mQ§ heated to 5
reflux for 16 h. The sol vent was renovs vacuo and thejresi due was

treated with 0.5 N NaOH (100 g2

i

»
acetate. The organic |
was purified by co

90- 95. M5 ( M= 670)

zgapound 32, the title conpound as

Cpd. 32 Cpd. 33 15 Benzoyl

/M‘t\h/y&&!"al portions of

ayer was dried concentrated in vacuo. The
fy, chr onot ogr aphy on silica gel using ethyl
95 ny). Treatenent of the oil with

a

Exanpl e |

chl ori de

triethyl éA(n\gg ﬁ'é‘ﬁg'g%g"%faf‘ﬁ&%:(?g?éﬁré d:cﬁﬁﬁﬁ‘%"ggc'ﬁ@’&%wmngBﬁm(?gﬂper ature

10

15

20

mg, 1.4 mmol), and DBU (120 mg) in 2-propanol (100 mL) was heated to
refiux 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 ethyi
acetate. The organic layer was dried concentrated in vacuo. The residue |
was purified by column chromotography on silica gel using ethy!
acetate:MeOH (9:1) to give an oil (85 mg). Treatement of the oil with oxalic
acid and ether gives compound 32, the title compound as a solid:mp 90-95.
MS ( MH'= 670)

Example 33

Ph /\/©\
CI3COC—HNj®/\ N OH

H

Cpd. 33
Benzoyl chloride (280 mg) was added to a solution of compound 24 (300 mg)
and triethylémine (2.0 mL) in methylene chloride (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 brown
oil (265 mg). NMR(CDCI3); 3.18 (Abq, J = 8 Hz, 2H, benzylic protons), 3.35
(s, 2H, allylic methylene protons) 5.61 (s, 1H, olefinic proton) 6.60~7.23 ( m,
9H, aromatic protons). MS ( MH'= 467)

Example 34 (two -step procedure)

42

1



under N2 and, stirred for 2 hours. Mst of solvent was renoved in vacuo and
the oily resWOR92i84 purified by colum chromat ography on silpcrussshk26si ng
et hyl acetate: hexane 1:4 as an eluent. to give conpound 33 as a |ight brown
20 oil (265 ng). NVR(CDO 3); 3.18 (Abg, J = 8 Hz, 2H, benzylic protons),
3.35 (s, 2H, allylic nethylene protons) 5.61 (s, 1 H, olefinic proton)
6.60-7.23 ( m 9H, aromatic proto MS ( MH err]= 467)

Exanple 34 (two -step procedure)
42 [err] Cpd. 34 A
sol ution of conpound 33 (65, ng, P=g nmol ) oroet hylffror ghol i ne (173

ng, 0.8 mmol ), and DBU (107 N\ A 2Pr opeal P‘L{ \ngated to reflux
5 for 16 h. The sob}/?g% Va3 ved '™ vacuo¥andot he~f estue was treated
with 0.5 N NaoH ¢ armmd extracted with several portions of ethyl
acet at e. The organic layer was drg ﬂ gpncentrated in vacuo. The residue
was purified by col um chronntograg y on silica gel using ethyl

acet at e: Me@G-sglotorspf cmpoun@ﬁaﬂﬁﬁlm D@mmqm):hloirmaéhylmmhcﬂmam&m | with

O i e Sad0fe FAmeh S BBU' iy ERATIE Digmpano (3B ml) wés RSMaE Tefi

Exdnpl e 535 for 16 h. The solvent was removed in vacuo and the residue wa$ treafédvditH

0.5 N NaOH (100 mL) and extracted with several portions of ethy! acetate.

The organic layer was dried concentrated in vacuo. The residue was purified
by column chromotography on silica gel using ethyl acetate:MeOH (95:5) to
give an oil (165 mg). Treatment of the oil with oxalic acid and ether gives

10 compound 34, the title compound as a solid:mp 126-28 °C. MS ( MH'= 684)

Example 35
/—N (0]
o \_/
cl
NO,
15 Compound 35

A solution of 4-chloro-3-nitrophenol (2.0 g, 11.53 mmol),

chioroethyimorpholine (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).

25

43



15 Compound 35 A sol ution qf . _

4- chl or o- 3wa gorepgenol (2.0 g, 11.53 mmol), chl or oet hyl poriRediine (2. 57
g, 13.8 nrol), and K2CO3 (5.0 g) in 2-propanol (200 nL) was heated to
reflux for 16 h. The solvent was renoved in vacuo and t he residue was
treated with 0.5 N NaOH (100 nL) and extracted with 20 several portions of
ethyl acetate. The organic |ayer wkxamplesdb and concentrated in vacuo to

gi ve conmpound 35 as an oil. NMR(CDC 3); 4. 18/L!_\‘E\{JrH = 6 Hz, 2H,
ar

phenoxynet hyl ene protons), 7.09~7.44 ( m 3 tic pr ot ons). 25
43 anpl e 36 [err] A

m xture of conpound 35 (500 ny, I ), 10% Pd/C (5 ng) and acetic

acid (2 drops) in EtCH (20 nL) hydr ogenated at 55 psi at room5
tenperature for 16 h. The rep pg m xture was filtered through Celite and
concentrated in vacuo. The residue was treated with nethyl ene chloride (300
m.) washed with H2O dried and t ¥¥2so0l vent was renoved in vacuo. The

oot at o: VR ERLES bE EmBYE 33 TH00 MG TREHMIIACE FUC Shd g e o' o) 1o
NVR( CDOl 33cid 42 @fogs) in EtOHG20mL Avias hidrogenaridiat 35 psitedoms) , 6. 35-7. 10 (

3H, arommtic protons). . . . . Ex le 37
m 5 temperatu?e for 16 12| The resulting mixture was filtered through Celite anda P

concentrated in vacuo. The residue was treated with methylene chloride (300
mL) washed with H,0, dried and the éolvent was removed in vacuo. The
residue was purified by column chromatography on silica gel using ethyl
acetate:MeOH (85:5) as an eluent to give compound 36 (200 mg) as an oil.

10 NMR(CDCI3); 4.06 (t, J = 6 Hz, 2H, phenoxymethylene protons), 6.35~7.10 (

m, 3H, aromatic protons).

Example 37
Ci

s
HN:QO/\/ N \)

HN—-coccl,

15 Cpd. 37
NaCNBH, (53 mg) was added in three portions at room temperature under N2

Ph

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 was
20 diluted 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 using ethyl acetate:MeOH (95:5) as an eluent to
give compound 37 (250 mg) as an oil. NMR(CDCI3); 3.18 (Abg, J = 8 Hz, 2H,
benzylic protons), 4.08 (t, J = 6Hz, 2H, phenoxymethylene protons), §.62 (s,

25 1H, olefinic proton), 6.22~7.30 ( m, 8H, aromatic protons).
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[err] 15 Cpd. 37 NaCNBH4 (53 ng) was

added in thr\ée*)y@lﬁ“ ons at room tenperature under N2 t o RCITAISAY/22A366 Of
conmpound 4 (243 ng, 0.7 mmol), conmpound 36 (200 ng, 0.78 mol ), and .
acetic acid (2.0 mL) in nethanol (75 nL). This m xture was stirred for
16 h and nost of nethanol was renoved in vacuo The residue was 20 diluted
with nmethylene chloride, washed with 1 N. NaCH and dried. The sol vent
was renoved in vacuo and residue was purified by colum chr omat ogr aphy
on silica gel using ethyl acetate: MeOH (95:5) as an eluent to gi ve

conpound 37 (250 ng) as an oil. NVREk&%bR)38 3.18 (Abg, J = 8 Hz, 2H,
benzylic protons), 4.08 (t, J = 6Hz,_2H, phenoxynethyl ene protons), 5.62

(s, 25 1H, olefinic proton), rou 8H ar bc pr ot ons).
[err] 5
4 Br onobenzoyl

44
a soluzion of corrpound 37 (45 ng) and

Exanpl e 38 Ph
chloride (25 ng) was added t
hl oride (25 nL) at room
was stirred for 16 h and nost of

trlethylamne(lorﬂ_)_f_Jh Ie
ie react
resi due was purified by

. tenper at ure under on m Yt uRg
1o solvent was renoved in vacuo. The

pr eparative TLC using ethyl acetat®=as an eluent. to give an oil (25
ng). Treatnent of the oil with oxalic &id in ether gi ves conpound 38
(20 mg)s M5 ( MHerr]= 768) Example 38

Cpd. 38

4-Bromobenzoy! chloride (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 ethy! 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‘E 768)

15 Exampie 39

: :OCHg
H

clzcco” NH
Cpd. 39
NaCNBH, (204 mg) was added in three portions 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 chloride, washed with 1N.
NaOH and dried. The solvent was removed in vacuo and residue was
purified by column chromatography on silica gel using ethy! 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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15 Exanpl e 39 [err] . .
Cpd. 39, woNe2hil#e4 (204 ng) was added in three portions toperashsitizen of

conmpound 4 (1.04 g, 3.0 mmol ), 3-hydroxy-4-nmethoxyaniline (835 ng, 6.1
mmol ), and 20 acetic acid (2.0 nL) in nmethanol (100 nlL) at room )
tenperature under N2. The reaction mxture was stirred for 6 h and nost

of met hantAbausis= Bdim 2kt hemzylic pradens), 4.794sr 3di GHBQ)a5.62 (sutdd wi t h
met hyl ene_chl or i ed N, . NaOH and dried. The sol vent was
renoved i ﬂ'ce\)g'fﬁggqmy\ez?i z&gg C\ﬁng' arwtfcrprggéw. col umm chr omat ogr aphy on

silica gel using ethyl acetate:hexane 25 (1: 1) as an eluent to give
conpound 39 (1.2 g) as an oil. NVR(CDCO 3); 3.18

45 (Abg, J = 8 Hz, 2H, mpje A protons), 4.79 (s, 3H CH3O,
5.62 (s, 1 H, olefinic proton), 6.1 ~7.38c,gam 8H, aromatic protons).

Exanpl e 40 [err] Cpd. 40 A
sol ution of conpound 39 (50 06 , chl org;]\y nor phol i ne (394 ;
ng, 2.12 nmmol), and DU ) 1 NNZ Wms heated to

16 h. The sol ven S re@ved in vacuo and the residue was 10

reflux for
treated with 0.5 N NaGHCEDIO ni) an
et hyl

extracted wth several portions of

<—N

_
Cpd. 40
A solution of compound 38 (500 mg, 1.06 mmol), chloroethylmorpholine (394
mg, 2.12 mmol), and DBU (490 mg) in 2-propanol (100 mL) was heated to
reflux for 16 h. The solvent was removed in vacuo and the residue was

10 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 chromatography on silica gel using ethyl
acetate:MeOH:triethylamine (85:10:5) to give an oil. Treatment of the oil with
oxalic acid and ether gives compound 40, the title compound as a solid:mp

15 92-95°C. MS ( MH'= 695)

Example 41
OCHj;

n L,

NH
Cl,cco” o

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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acetate. The organic | ayer was dried concentrated in vacuo. The residue
was purifi edwbwomardssirm chr omat ogr aphy on silica gel using etlpdrnsesn276s
acetate: MeOH: triethylam ne (85:10:5) to give an oil. Treatnent of the 0il
W th oxalic acid and ether gives conpound 40, the title conpound as a
solid:nmp 15 92-95[err]C. M5 ( MHerr]= 695)

Exanpl e 41 1N NaOH anad Extracted with methylene chloride. The organic extragigiwera 20

(120 1w, “o.Fes oraand canfR e s BV b i RBkp VAR AEBBGC o

1 ML) at  r OoraohfH ehRIMHitEgrapHe on\ildzegeTiusing Sthwﬁcétéﬂel‘ﬁmnéqu 16 a?jimogred
“into an

Sxt rgct ed Wyentieoive eamepeundA1 aa oil{heo majaNMR(@;RQlab@ﬁ%Qq =Bonbi nefj
Chr omat dgr Ao LR chlclne i8I A NSO EH ANE, WS el st RN, | colum

el uent to gaaz(sqwmmmaéﬂmm)pmeo@ms ) 13vaa(ma)rptcmsls (Abg, J =85
. Hz,” 2H, benzylic protons), 3.81 (S, 3H, CHSO) 4.60 (d, J = 8Hz, 2H, CHZN)

5.62 (s, 1 H, olefinic proton), 6@‘? m 13H, arorratlc protons)
Exanpl e 42 [err] OCH3

\/Qﬂ /©[°\/\N/\\

Chcco” \\/0

Cpd. 41
10 A solution of compound 41 {100 mg, 0.17 mmol), chloroethylmorpholine (64.7
mg, .35 mmol), and DBU (300 mg) in 2-propanol (50 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 several portions of ethyi acetate.

The organic layer was dried concentrated in vacuo. The residue was purified

15 by column chromatography on silica gel using ethyl acetate:MeOH (S: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 85-81 °C. MS ( MH"= 686)

Example 42

H

20 c:nz,cc:o’NH

Cpd. 42
NaCNBH, (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 mt.) at room temperature under N.. The reaction mixture

25  was stirred for 30 min and most of the methanol was removed jn vacuo. The
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Cpd. 41 10 A solution of conmpound 41 (100 ng, O0.17 mml)
chl or oet hywomopksssi ne (64. 7 ng, .35 mol), and DBU (300P6"9/)usbd722765

2- propanot (50 nmL) was heated to reflux for 16 h. The solvent was.-
removed in vacuo and the residue was treated with 0.5 N NaCH (100 ni)
and extracted with several portions of ethyl acetate. The organic | ayer
was dri edesidue wasrdiuted wﬁhmnwewmlqma washed wittutN.f NaOH] Griedy col urm

oi 1 - Tr oA aRheaRrteliSallo. 1 Peicld \ine BEEHEL By MoK ves compound” 42

(Egl mlg) ngt![?ﬂatbgf@mmﬂﬂwgesuang@myia&éta@éh@iaﬂ@(f :bfas bR aﬁoué\‘tﬂ[tsrr] = 686)
anpl e err

NaCNBH4 @0 ﬁ"%“%&%"ﬁ% agR E%'epy@!lwms NMR(CREI3): 3.48 (Abacdmpound 4
(510 JAY h g ticqgcid (1.0 n)
in rre%rﬁareujz)'-ll'é(zdo é’”}’ﬁc? rg’gﬁ tge%rarip(era ure ﬁﬁgz ﬁgaw)ﬂ‘ﬁggr g'a?:'% on m xture 25
was st i r etefinioprodon)ndi2 1ad@510e1, Obf, ardraatiepiuions). was renoved in vacuo. The

47 residue was diluted with nethylene chloride, washed with 1
N. NaCOH, dried and concentrated in vacuo. The residue was purified by
col um chromat ogr aphy on sil |E;énqg 44si ng ethyl acetate: hexane (1:2)
as an eluent to gi ve conpound 42 (385 ng) as a pale yellow oil.
NVR(CDCl 3); 3.18 (Abq, J = 8 Hz, penzylic protons), 3.80 (ABq, J =
8Hz, 2H, CH2N), 5.62 (s oI C proton) 6.21-7.25 ( m 9H,
aromati c protons). \/ Exanpl e 43
Ph [err]
c:|3cco
10 Cpd. 43
A mixture of compound 42 (251 mg), K:COs (1.1 g) ethylbromoacetate (200
mg)

THF (70 mL) was heated to 50 °C for 8 h. The resuiting 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 HCI and MeOH gives compound 43 as a white foam (89 mg):
mp 64-66 °C. MS ( MH’= 525)

20 Example 45
Ph\/Q_\ /©\ OH
T ” O/Y
cieco” °©
Cpd 45

A solution of compound 43a (59 mg), 1N NaOH (1 mL) in MeOH (5 mL) was
stirred at room temperature under N,.for 3 h. Most of the MeOH was removed
25  invacuo 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 chloride. The
combined organic extracts were dried and concentrated jn vacuo to give
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10 . . Cpd. 43 A m xture of conpound 42
(251 ng),- KEOIRLE84E ) et hyl bronpacetate (200 ngy) THET(US98/2276S Was
heated to 50 [err]C for 8 h. The resulting m xture was filtered t hr'ough
Celite and concentrated in vacuo. The residue was purified by 15 colum
chromat ography on silica gel using ethyl acetate:hexane (1:3) to _give
conmpound 4Fompeing 4fa|tae ide compeund gsalighl prown pawvAeht3Songy: mep 60173 t h

concentr at ed. H _l\%gﬂ gi ves conpound 43 as a white foam (89 ng): np
64-66 [err] C’ h&(sﬂ%ﬁ[ rr)]= 525) 20

Exanpl e 45 [err] Example 46 Cpd 45 A
sol ution of conpound 43a (59 ng), 1 N NaCOH (1 nL) in MeOH (5 nL) was

stirred at roomtenperature under N2.f o . Most of the MeCH was renoved
25 in vacuo and the residue' ut g h H20 (1@ ni). This nixture was
acidified to pH 4 usi ngPO~L N-HZI any€ ac metfyl ene chl ori de.

The conbi ned organi c ext Fts vver>=d6i ed and c@ncentrated in vacuo to
gi ve ChCCO~ 48 conpound 45,
the title conmpound as a light brompﬁ‘ov\der (35 mg): np 70-73 [err]C. M5
( MHerr] = 497) Cpd 46 Exanpl e 46 [err] 5

Cpd 46 Benzogl chloride (31 ng ) V\BF.)S added to a solution of conpound
43a (45 ny)Benzoybehiotide &3 higanwascaddeditona solutionef Agmpadndt ABB(421MA) 30 nL) at

roomt e”peraa}%d’ﬁrri&hylamine (0.1 mL) in methylene chloride (30 mL) at room temperature

under N, and stirred for 5 h. The resulting mixture was poured into 1N NaOH
and extracted with methylene chloride. The combined organic extracts were

10 combined, dried and concentrated in vacuo Most of solvent was removed in
vacuo and the oily residue was purified by using ethy! acetate:hexane (3:5)
as an eluent. to give compound 46 as a pale yellow oil (100 mg). MS ( MH'=
629)
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under N2 and stirred for 5 h. The resulting m xture was poured into 1 N

NaCH . awdwrissscted with net hyl ene chloride. The conbi negcongesiizoes
extracts were 10 conbined, dried and concentrated in vacuo Mdst of solvent
was renoved in vacuo and the oily residue was purified by using ethyl
acet at e: hexane (3:5) as an eluent. to give conpound 46 as a pale yellow
oil (100 ng). M5 ( MHerr]= 628LAIMS -_—
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5 1. A compound of the Formula I

/R4
Ra~p Ts
RS 4 -\
N==""Rgm

wherein
10
R, is selected from hydrogen, C.salkyl, substituted C1.5élkyl (where the
alky! substituents are one or more halogenS), aminoCi.salkyl,
CisalkylaminoCi.salkyl; di-CysalkylaminoCi.salkyl, R.RuN-C1salkyl
(where the R, and R;, are independently selected from hydrogen and

15 Cisalkyl, or are taken together to form a morpholine, piperazine,
piperidine, or N-substituted piperidine where the N- substitutent is
Cisalkyl or phenylCi.salkyl), Cisalkylcarbonyl, Cy.salkoxycarbonyl,
aminocarbonyl, Cs.salkylaminocarbony!, cycloCssalkylaminocarbonyl,
pyridinylcarbonyi, substituted pyridinylcarbonyl (where the pyridinyl

20 substituents are selected from the group consisting of one or more
halogens and Cy.salky), thiophenecarbonyi, substituted
thiophenecarbonyl (where the thiophene substituents are selected
from the group consisting of one or more halogens and C,salkyl),
phenyl, phenylCi.salkyl, phenoxycarbonyl, phenylcarbonyli,

25 diphenylmethyicarbonyl, phenylaminocarbonyl, phenylithiocarbonyl,
phenylaminothiocarbonyl, substituted phenyl, substituted
phenylC,.salkyl, substituted phenoxycarbonyl, substituted
phenylcarbonyl, substituted phenylaminocarbonyl, substituted
diphenyimethylicarbonyl, substituted phenylthiocarbonyl, and
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5 1. A conpound of, the Fornul a I [erf] —— wherein 10 Rlerr]
i s sel ect-ed WPAHRIMEr ogen, C[err]ﬁ'w” jmw'ﬂmﬁd d err] al kydTAjssnezes t he

al kyl substituents are one or nor o([err]al kyl,
Jerr]al kyl aminod err]al kyl; di-Jerr]alkylaninod err]al kyl,
Rlerr] RoN-C[ err] al kyl . (where the err] and Rb are independently
" selected from hfal,béé?éﬁtpqiﬂBel‘iylgmlnothIOCprgpyl](g{hm 1“%9“%@35?%%5%’@*%& her to
. forma norphol i [ | : <tFH Wellga ituted
pi peri di ne wher erg? ?%lé?l\féfﬁrggﬁhte Lﬂr%l#% cclngszstmgogfrdr@ &a"g% ?mi§$é%r
phenyl C Er r] ?I kyCq)salkgl, ﬁﬂh?lameww.afﬂ%aﬂmry. iihmllor hiitilleonmioﬁﬂl?.ealwlaminoﬁ |
~am nocar bonyl, CLerr .am pocar bonyl , cycl o err] al kyl am nocar bonyl ,
pyridinyl car bon%‘%’é%@ﬂ%’?’ﬂ?'égﬁﬁﬁ o f%ﬂﬁb?ﬂ%[ ?T%W@”ﬁﬁﬁeﬁmﬁ?%yl 20
Substi tyent s ar ek apfeRibriyitielhely iRy KORHNS fuiBdBiofiie 7070 mor e

hal ogens and ([ err] al kyg , thiophenecarbonyl,
t hi.ophenecar bonynern atawoyplicoming havisgicoeito twathetarpatoms sajected

phenyl . pheny| e PRt <LlwedEnbaRBaru S BRRRri mas kg '
di phenyl et hyl casgethpt to fohayiuest mug@n@wnw meRIBRRYd Bitntatry iy | .
phenyl am not hi ocar boné;iﬁSUbSt I tuted phenyl, substituted

phenyl [ er Rl ky$ selegtest fremtwarqaenn SxyallylbEnsalkoxy. pbenyl usubstituted

o eheny Pt oyt SPRER LS B SURARGERBRRY ol or mre
50 of the groupudtstisisting @ halvgen! st Olalkyd; ﬁgawml.saamer e the

phenyl substituents are selected fromthe group consisting of
one or nore of BuPSiEted phenylCsalkyl (vhasethepheony! substitueotsearsselected

Cerr]al koxy, a'?ﬂo?:?onlgisat‘mérsbfmg@%upgoﬁ%% %I&{hg{?ggﬁi Cr®s they may be

di - err]al kyl am no, ere are-no ne s
5 t aken tCgakbry, hald Bnd ldeCobaikylaming)g to form a fused bicyclic 7-10

Tember g NG LT 05 Sheie i Hidban B, 1% Aol SLETGE] S et el
Ci-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, Cy.salkoxy, amino,

20 Cisalkylamino, and di-C,salkylamino)

R4 is selected from hydrogen, C.salkylcarbonyl, substituted
Cisalkylcarbonyl (where the alkyl substituents are selected from one
or more halogens), phenylcarbonyl, and substituted phenylcarbony!

25 (where the pheny! substituents are selected from one or more of the
group consisting of halogen, Csaikyl, Cy.salkoxy, amino,
C..salkylamino, and di-C,.salkylamino)

n is 0-3;
m is 1-5
(CHa)q— (At
30 Rs is X - 2
where:

qis 0-2;
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from oxygen, sulfur or nitrogen or the substituents may be taken .

toget her twaw2ars4s fused bicyclic 7-10 nenbered aromati c ri pgraUses2768 S
sel ected from hydrogen, Clerr]al kyl, C[err]al koxy, phenyl, substituted 10
phenyl (where the phenyl substituents are selected fromone or—mre———
of the group consisting of hal ogen and (ferr]al kyl), phen[y

] err]al kyl ,
substituted phenyl d[i8flial kyl (where the phenyl substi tuelj ﬁ Hﬁ”mﬂﬁm
fromone or nore ofyt Up CORSHk St | ogen, ([er ,

[ err]al koxy, halo )é#&&g&fe& gbrh&] gﬁlt‘?ﬂ gﬁﬁﬁg%h%gé R3 is selected ffonf *
hydrogen, (err]al kyl RaivbydrogeauOsidlky; mbrpholinoC,salkyl, C err] al kyl car bonyl
(where the al kyl substituents are selected from or nore

» One » - .
hal ogens), phenyl car bonyl , PRegidiNyH=rsatky.N-pheBYiNethylpipeyidiny! or

(wher gg the phenyl substitu AR ted fromone or nore of the
group consi sting of hal ogeﬁ@ﬁer?ﬁ%ﬁ » Jerr]al koxy, am no, 20

Cl err]al kyl am no, awith the @jowiso]thakif lgandtoare 0, then XRé hydroxys tHielcoed from

hydrogen, (err]al %car bonyl, substituted C err] al kyl car bonyl
(where the alkyl s8fPtuents are selected from one or nore

hal ogens), phenyl cas hopylalkdyRarbdryi Iﬁnéhwéamwgy,'d‘r%hmy' 25 (where
t he phenyl substituents are Selectéd fromone or nore of the

group consisting of hwherR; isgnedepeadently, selpetedfednk bysgrogen Gasalkyl,
d err]al kyl am no, and di - al kyl.am Qo. n i - 3. m
i 51- 510 300 Rlerr] is %}?&{J{a 1-ealkyl, chple ?s tamp@etherwfa'n 9(;%0 form a
0-2; 5 or 6 membered heterocyclic ring®ith one or more ,
X is oxygen, CH2, sulfur, or NR[err] where o Rlerr] is
hydrogen, err]al kyl, norpetgreateusesaiected jiom the group consisting of
pi peridinyl (ferr]al kyl, N Q&@{,' ' ) dinvle ar. .
pi perazi nyl ([ err]al kyl, 8 ’mw&grpérpﬁlweﬁ&t%§&'§F§\}P§'§°{'hat if g and t
are 0, then X is hydroxy, Rpisindependently selected from hydrog@enC4.salkyl,
Ais %[Qer r] al koxycar bonyl, phenyl car

U

bonyl, or R7TRerr] N
wher e i s independentiy S¥HeEretky Paﬁgwupeg@w,rw\e%ﬂ%’ma,sor

6 membered heterocyclic ring with one or more

gis

heteroatoms selected from the group consisting of
oxygen, nitrogen or sulfur, and N-oxides thereof;
Rs is selected from hydrogen, halogen, Ci.salkoxy, Csalkylamino, 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 phenylaminocarbonyl, substituted phenyicarbonyl, and hydrogen;

R; is phenylC,.salkyl;

Rs is hydrogen;

R, is trifiluoromethylacetyl;

Rs is O-(CHz)-morpholin-1-yl;
30 Rs is hydrogen

nis 0; and

m is 1.
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10 cyclo(err]alkyl, or R7 is taken together with

Rlerr] to f GWEN99/21846 5 or 6 menber eddraisesreargsl i c
.ring with one or nore —__heteroatons sel ected
- fromthe group consisting of oxygen, ni trogen

Praspendent 'y Selscted | o by ogen. qe!llfwmm.nllmmum e
cycloC[err]al kyl or taken together with R7*td férnta %

6 menbered heterocyclic ring with one or nore
het er oat ong, sel ¥akednipourdtdteoding!to €Igins it Bf iwfopinula:
oxygen, nitrogen or sul fur and N-oxi des thereof; R err] is selected
from hydr ogen, haIFﬁgen e r hal koxy, e al kyI am no, or 20
- err]al kyl am noiN I he pharfraceltically acceptable salts

thereof. 2. The § wher ei n: Rierr] is
sel ected from ph anifocar bonyl phenyl carbonyl, substituted 25
phenyl am noggr bo substituted phenyl carbonyl, and hydrogen; R2
i s phenyl ([ er rTakkyl ; R3 i s hydrogen; R4 is
trifluoronethyl albletodcc;,a Rlerr] is O (CH2)2-norpholin-1-yl; 30
R[err] i s hydrogen nis 0; and mis 1.

5 4. 3The cohpovodEccording toosldimg of thefaainaiat of t he formul a:
Ph [err] 5 4 The npound according to claim1l of the formnul a:

(o)

”N—[( NN

Ph g
HN-coccl,
5. The compound according to claim 1 of the formula:
0]
’ y-ccs
HN
[ H
R 3O
N
Ci
15
0\/\
@
0
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[err]
53

10

15

20

25

30

5.

The conpound according to claim1 of the fornul a; ferr]
w099ﬁ1345The conpound according to claim1l of the i:@ﬁmgbgz”(,i err]

6. The compound according to claim 1 of the formula:

S-co U
OASHEY,

N
Cl

e

o

7. The compound according to claim 1 of the formula:

O)—CClg
HN

TR 3O

Ci

QG

o)

8. A pharmaceutical composition for treating disorders associated with
the motilin receptor comprising an effective amount of a compound of claim 1
in association with one or more pharmaceutically acceptable carriers.

9. A method of treating disorders associated with the motilin receptor in
humans comprising administering to a human in need of such treatment an

effective amount of a compound of claim 1.



7 The ‘conpound_accaor di ng’o claim1 of the f.ornul. a. - s Jeerr]
8% <A phar nmaceQRTE&H6 conposi tion for treating di sorders,assaciat eq, wi:h 25
t

1

he motilin receptor conprising an effective anount--bf.;a cehpesnd of alfai m
in association with one or nore pharnmaceutically acceptable carriers.

9. A nethod of treating disorders associated with the notilin receptor in

humans conprising adm nistering tg a@duman in need of such treatnent an 30

ef fective anmount of a conpound of ckaim 1.
54 o] o
HN Re
O O
g—-'\m
. Ry” “(CHyn
Table A
RWYCpd. R, _n Rg Rg ICs / % Inhibition
5 3 phenylNH-C(0) 0 3-O(CHj:morpholin-lyl H 20 nM **
9 phenylNH-C(0) 0 3-O(CHj);morpholin-1-yl H >300 nM **+
69 H 0 4-0H H 11% @ 10 uM
- 50 (CH:):NEt, 0 3-OH H 81% @ 10 uM
51 {CH.):NEt, 0 3-O(CH,:NEt; H 0.6% @ 10 yM
10 32 (CH:):NEt, 0 3-O(CH:).piperidin-1-yl H 0.6,4M
53 (CH,),NEt; 0 3-O(CH;);morpholin-1yy H 03.4M
54 (CH:);NEt, 0 3-O(CH;)piperidin-1-yl H 094M
55 (CH,):NEt, 0  3-O(CH,).pyrrolidin-1-yl H 0.94 M
70 (CH.);NEt, 0 2-O(CH;)smorpholin-1-yi H 80% @ 10 uM
15 56 H 0 4.S(CH;);NMe, H Lsym
71 (CH,).NEt, 0 4-O(CH;);NMe, H 85% @ 10 uM
58 H 0 4-S(CH)):NEY H 18 4m
57 (CH.)- 1 3-O(CHp;morpholin-l-yi H 0.7 y M
morpholin-1-yl
20 mn (CH.);NEt, 0 2-O(CH).morpholin-1yl  H 0.9 uM
73 (CH,);NEt; 0 2-0OH H 84% @ 10 uM
74 (CH.):NEt, 0 4-0H H 81% @ 10 uyM
75 H 0 3-NH, H 41% @ 10 uM
76 (CH:);NEt; 2 4-0H H 34% @ 10 uM
25 77 1-benzylpip- 1 3-O(CH,):NEt, H 08 u4n
eridin-4-yl
58 H 0  3-S(CH.).NEt H 61% @ 10 pM
78 CH;C(0) 0 3-O(CH;ymorpholin-1yl H 103 4 M
10 * phenylC(0) 0 3-O(CH,,morpholin-l1.yi . H 0.3 y m
30 6 H 0 3-O(CH;morpholin-1-] H 37% @ 10 uM
46 phenylC(O) 0 3-OCH.CO;Et H 51%@10uM
79 phenylC(O) 0 3-S(CH.),NEf, H 98% @ 10 uM
15
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25

30

ORT 916 | T S
The tissues were equilibrated with two initial contractions induced by a
concentration of acetylcholine (1 x 10 M) that produced a maximal
contraction (0.1 fhi\il), with the highest- taken as 100% maximal contraction of
that tissue. Base line and response levels are expressed as grams tension
developed and as a percent of the response to acetylcholine. The test
compounds were dissolved in DMSO (2 mM/1 06% DMS'O) and applied to the
prepared strips 5-15 minutes prior to the addition of porcine motilin, After
addition, the tension is constantly monitored over 5 min and the maximum
tension is recorded. The percent contraction was measured at four
ascending concentrations and where appropriate |Cse, Were determined.

cl. Cl
cl o
HN Re
O oy
N <="\(R5)'"
‘ Ry™ M(CHyn
Table A
RWI/Cpd. R, n_ R, Rs__ICs /% Inhibition
8 phenyINH-C(0) 0 3-O(CHy:morpholin-1yl H 280 nM **
9 phenyINH-C(O) 0  3-O(CH.);morpholin-1-yl H 890 nM ***
50 (CH:):NEt, 0 3-0H H  98%@20 uM
51 (CH:):NEt, 0 3-O(CH.):NEt, H 74% @ S uM
52 (CH,):NEt, 0 3-O(CH,)piperidin-l-y]  H  70%@ 10 uM
53 (CH.):NEt; 0 3-O(CH;morpholin-i-y!  H 3.93 mM
54 (CH.):NEt, 0 3-O(CH.);piperidin-1-yl H 24% @ S uM
55 (CH2):NEt, 0 3-O(CH:)pyrrolidin-lyl  H 43% @ 2 UM
56 H 0 4-S(CHy):NMe; "H 24% @ 2 pM
57 (CHa)- 1 3-0(CHp:morpholin-lyl  H 106,49 M
morpholin-1-yl
58 H 0 4-S(CH,).NEt H 44%@20pM
10 phenylC(O) 0 3-O(CH;);morpholin-lyl H 393 nM
59 4-F-phenyl-C(0) 0 3-O(CH)morpholin-lyl H . 54%@3.0 uM
60 4-CH;0-phenyl-C(O) 0  3-O(CH:).morpholin-1-yl H 49% @ 10 yM
7 phenylNH-C(O) 0 3-O(CHy.morpholin-lyl H 287 nM

61 4-Br-phenylC(0) 0 3-O(CH,);morpholin-1-yl H 63% @ 1.0 M
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