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o (57) Abstract: Compounds of Formula (T) are disclosed wherein R,-R; are as defined in the application and which have activity as
inhibitors of binding between VCAM-1 and ceils expressing VLA-4 and, therefore, are usefal for treating diseases whose symptoms
and or damage are related to the binding of VCAM-1 to cells expressing VLA-4, such as chronic inflammatory diseases.
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endot helium The integrin VLA-4 (oc4p,), which is expressed on many cell
types including circulating |ynphocytes, eosinophils, basophikre 2&?&1
nonocyt es, but not neutrophils, is the pri nci pal receptor for VCAM 1.
“Anti bodi &EOt0d432LAM 1 or VLA-4 can bl ock the adhesi on of PEFFFoNDIITNhuUC| ear
| eukocyt.es, as well as 10 nel anoma cells, to activated endotheliumin
vitro. Antibodies to either protein have been effective at inhibiting

| eukocyte infiltration and preventing-issue damge in several animal
nodel s of inflammtion- Anti-VLA-4 nonoclonal antibodies have been shown
to block T-cell emgration in adjuvant-i nduced art hr| tis, prevent

eosi nophi | accunul at i on 42RYRHMID -H0% A At of asthma, and
reduce 15 paralysis and inhibit m)nocyte and I yrrphocyte infiltration in
experimental autoi mmune encephalitis (EAE). Anti-VCAM 1 nonocl onal

anti bodi es have Bésaulasbtdiadhtdopmolanky-1 GECAME 1), v alembearef dfe car di ac

all ografts. .Recent di nstrated that A- 4 _mAbs can
preven i nsUffPHEe gﬁp %&ﬁ@@és?g?gf’hed% 1> B FEE T G a%e%n%n{ed bLt nol% r%ftmg’

si gni fi cant | gqdattcRORAFheliRfekANVRALD WREEhGObpRékséDdn ﬁﬁn &bfybks nodel  of
colitis. It has further ebee% shown Mg) VCAM i g}ipgxpressed Zn endot hel i al

cel I's of i nfindndugcicalatiog lymphoeytes easimopilestrraemiiils rand modedytess but not

i nfl amrat ory, &\ﬁ; 1 Thus,
conpounds V\hlééﬁ%ﬁh%g?@@?ﬁngl nt e%%%l—ltf‘éfv et mée%%§3°‘%%§’t‘°a?§#ﬁg§%5 i ntegrins
and VCAM 1 WiA-4iven biskdhe aﬁmeslhapém ionensenitas letbpcyteseast wabasnent  of

sol ordlis" (HETSGLYE BRRERA UL BHIRL ARG oty T 1P ©
conpounds ofhatvhbeermf&sevetatmuhnb:@hgdnukagythmﬁétratfmsan@lfpremnmg@sm dasegein this
speci ficati op, 0 . t brom ne,
chl ori ne, fﬁﬁg?‘}epﬁ,a}lgn |0‘%h ncg?r&ﬁnalngﬁgxgﬁén dﬂ%%m %?h%l%\?mﬁ%@ t% Pgrred

hal ogens ar ehaye bmm,ow&ﬂ to biqchél‘ -celiratinigdtion jim edjudanitindud @athvi@s Qfrkvpp 15

PCT] EPOO L1 Ao B hSliMor! I o Bl neeBlaNg fadLASAB AN O oans 2

straight - chaj ranc group containin
maxi mifin of qraxalpasimhnhthﬂmom@@te@lmh@y@mﬁhﬁﬁﬂmlm eepdryhe;ntai— propyl ,

![ ﬁgplr ?Egl 5 auteo }r}lmt’mes eexfceghath)ﬁs (EAﬁ)(.) %&bCAL&ﬁrﬁmol?ﬁgAai alqulyo%'ésﬂa’sre E'eerﬂexyl and

shown to prolong the survival time of cardiac allografts. Recent studies have

demonstrated that anti-VLA-4 mAbs can prevent insulitis and diabetes in non-

o

obese diabetic mice, and significantly attenuate inflammation in the cotton-top
20 tamarin model of colitis. It has further been shown that VCAM is expressed on

endothelial cells of inflamed colonic tissue in 2 TNB/ethanol rat model of

inflammatory bowel disease (Gastroenterology 1999, 116, 874-883).

Thus, compounds which inhibit the interaction between 0y4-containing
25 integrins and VCAM-1 will be useful as therapeutic agents for the treatment of
chronic inflatnmatory diseases such as rheumatoid arthritis (RA), multiple sclerosis
(MS), asthma, and inflammatory bowel disease (IBD). The compounds of the
present invention do have this effect.
30 As used in this specification, the term "halogen” means any of the four
halogens, bromine, chlorine, fluorine, and iodine unless indicated otherwise.

Preferred halogens are bromine, fluorine, and chlorine.



The terma "substituted |l ower alkyl" neans a | ower al kyl group as defined
“before which is substituted by one or nore groups sel ected i Addpereeht |y
from cydoal kyl, nitro, aryloxy, aryl, hydroxy, halogen, cyano, |ower

al koxy, | sweeor/4zkikanoyl, |ower alkylthio, |ower alkyl sul fpsiykpooheser al kyl
sul fonyl, amno or nono 10 or di-lower alkyl am no. Exanples of substituted
| ower al kyl groups include 2- hydroxylethyl, 3-oxobutyl, cyanonethyl, and
2-nitropropyl. Although this invention is specifically directed to the

substituted | ower f § inad: Lt L : :
pent af | uor oet hy!l i gbg#srong?gﬁ?rerrp a’tahggé)? @%{Hﬁm@ﬁoﬂ%&aﬁkﬁ’%@é@% %550

5 ed_ hese positi ons.
true of R22 aheangbel-chain 7k greppcontginingoneup toEonatimue ofsixtasbokgtomsmeans

an unsubsti tugefl P, sueh Bl é%g:gﬁ'nv-\kﬁ[ﬁl{, ﬁgﬂ%ﬁgﬁgg—n : lp&&%ﬁ{}&ﬁscﬂ:iugg,hy dr oxy

Substituents useful 1 n accor hventi1‘on ar

hal ogen, cyantsrtbwien-pankday-hexdwed thedikeanoyl , | ower al kyl, aroyl, |ower
al kyl t hiso, |ower alkyl sulfinyl, lower alkyl 20 sulfonyl, aryl, heteroaryl
and nono- or di |ower alkyl substituted am no. The term "l ower al kenyl"
means an al kyl ene @hetssme\sibstitateddowertabkyl' oneana  hower atlkyhgrowp eh defimdubl e

bond | ocat ed NEOI R ' t . ferm” | ower

al koxy" meanspggst rai gﬁ%ls}l% alugeqjot&%glr%gﬁc ér-gg%ﬁlglg %%@%émgé%ff%%rﬁt aining a
maxi mum of si gyckalkybmitae.crploxy ach, kysiroryt haagen, etanoxypwemalkaxyolowsey

| sopr opoxy, n-ﬂgm i r_al kyl thio"
means a | ower ‘a O%X%‘r‘%rﬁp %@%2@?%}1%&&%&11&% ri%s@ﬁ)ré{ﬁf&“g%\%%mtoﬁgough a
di val erd® sul f ardidvery alkpranernenfiaeples afstbstitutediosap tliylgroapsiiadpdepy |
mercapto gro T e " al kyl sul,finyl". means, a, {.0we kyl  group
as defined amog’gﬁt&ilﬁf’?l&xf'ﬁé\gi’@&“ e%"bj’ﬂ’eﬂ%'ﬂ%{ﬂpéoﬁyﬂfr%%%ﬂ"g@ sul fur atom
in the sul fi npverticouis spadificaliy divectédiucthe subistitutadilovenylkyl giwagns a | ower al kyl
group as defjined above; hound. t ot he,rest of the | ecul e thr t he
20T ot om 1 TEERESTENG R ESRTonS Fa i Ry DoniftecsBe i At porsbopp e e

PCT/ EPOQO 119 7theddwositions) Thisyis dlsarraasf Ry, andBy;. or bicylic aromatic group,

such as phenyl or naphthyl, which is unsubstituted or substituted by
convent isonal substi t uent

The term “’cycloaJkyl” (or lower cycloalkyl) means an unsubstituted or
substituted 3- to 7-membered carbacyclic ring. Substituents useful in accordance

with the present invention are hydroxy, halogen, cyane, lower alkoxy, lower
alkanoyl, lower alkyl, aroyl, lower alkylthio, lower alkyl sulfinyl, lower alkyl
20 sulfonyl, aryl, heteroaryl and mono- or di lower alkyl substituted amino.

The term "lower alkenyl" means an alkylene group having from 2 to 10
carbon atoms with a double bond located between any two adjacent carbon atoms.

25 The term “lower alkoxy” means a straight-chain or branched-chain alkoxy
group containing a maximum of six carbon atoms, such as méthoky, ethoxy, n-

Propoxy, isopropoxy, n-butoxy, tert-butoxy and the like.

The term “lower alkylthio™ means a lower alkyl group bonded to the rest of
30 the molecule through a divalent sulfur atom, for example, a methyl mercapto ora
isopropyl mercapto group. The term “lower alkylsulfinyl" means a lower alkyl
group as defined above bound to the rest of the molecule through the sulfur atom
in the sulfinyl group. The term "lower alkyl sulfonyl" means a lower alkyl group as
defined above bound to the rest of the molecule through the sulfur atom in the
35 sulfonyl group.




groups. Preferred substituents are | ower alkyl, |ower al koxy, hydroxy | ower
al kyl , 5 hydroxy, hydroxyal koxy, hal ogen, |ower alkylthio, [|#vepe200

al kyl sul finyl, lower alkylsulfonyl, cyan, nitro, perfluoro |ower alKkyl,

ai kanoyl , v eyd2215aryl al kynyl, lower al kynyl and | ower alPiCayERpd/aI97NO.
Exanpl es of aryl groups that maybe used3in accordance with this invention
are phenyl, p-tolyl, p-nethoxyphenyl, p- chlorophenyl, m hydroxy phenyl,

m net hyl t hi ophenyl, 2-nethyl-5-nitrophenyl, 10

2, 6-di chl orophenyl, 1-naphthyl and the Iike. The term"arylalkyl" nmeans a

| ower al kyl group as herginpefore define whi ch one or hydr ogen
atons is/are repl ABBHIBY as:a WS%P%%I@%@’%(}QCQPW%P’SHQQ e&é‘fi ned.

Any convent i @ngioiahdl ¥dich [PihsSstiteRd of &b@ﬁﬁﬁé&@%v&hﬁ&halkﬁb%uﬁﬁnt nventi on,
such as benzyl and the i ke.. The term "het eroary a un;gg tituted

or substi tut EtPups- deeGﬁdﬁ@?PBEFBH%Wy lopest %’S’a 5 YT r a 9- or
10- mener ed B F65%), HydrdXQAIRE B0 BAIBREL, Idwek hﬂtﬁlﬂﬁ@ﬂb&bﬂ sﬂﬁnﬁ, lowepr 4

hetereoatoms |c are | ndependently 20 N, s_of tereoaryl
rings are pyridisaéonyberian Riteaperiiorg hwer iy, ﬁiﬁ%ﬂ ﬂé}ﬂmﬂg’
i soqui nol i ne 1371w 2828 HARird. Efampled st lg%ﬂp%tﬁai:d@,fw\géduﬁbove for

"aryl" are inc ded In the definition o heteroar g term"| ower
al koxycar bony¢C0r¢P@&ﬁ§'1tbc%Wﬂi@ké’é@}’h@?ﬁ@t@ﬂnﬁéﬁe PEPRenysPcar bonyl group.

Exarrpl es of &f@ﬁ 1 pﬁpnﬁgh?gﬁ% B2 neBAL st Rigroph . The
term"| ower gﬂé %ﬂ% oxy rrea S Iowe Eyl car bor?yl oxy grou%ﬂssxla bonded
via anllbxyged6 Idﬂprqnbﬁnﬁth@hﬁ ey group. This has the same 30

meani ng as the term "acyl oxy". The tern1 | ower al kanoyl " neans | ower al kyl
groups bonded via a carbonyl ~ group and enbraces in the sense of the

foregoi ng defi ni twntgm@pﬂﬂkﬂcmeassabé@ alkyl groupascheysinbefaradelingd e, The
Ler mper {1 UGBl Gk Rl Bty 93 zsllﬁref?fﬂlﬂeﬂgﬁgn%ﬁdb?ﬁ@trer@alrﬁ)gkoxﬁf&lm (a

substituted | ower y rogens are_4 June 2004 WO
01/ 42215 PCThee@ciefne 9An;4c<srm§su¢maéta@8<yb§naf e B3ed. In geeordangswith this
trifl upy omet Byl Q6 gga;r%fﬂ 984 Bydkebonded to the rest of the nolecule

via a ¢arbonyl group n1perf uoro | oner al kanoyl am no" neans a
perfluoro | ower al kanoyl group bonded to the rest of the

The term “heteroaryl” means an unsubstituted or substituted 5- or 6-

membered monocyclic heterecaromatic ring or a 9- or 10-membered bicyclic
heterecaromatic ring containing 1, 2, 3 or 4 hetereoatoms which are independently

20 N, § or O. Examples of hetereoaryl rings are pyridine, benzimidazole, indole,
imidazole, thiophene, isoquinoline, quinzoline and the like. Substituents as defined
above for “aryl” are incdluded in the definition of heteroaryl.

The term “lower alkoxycarbonyl” means a lower alkoxy group bonded viaa
25 carbonyl group. Examples of alkoxycarbonyl groups are ethoxycarbonyl and the
like.

The term “lower alkylcarbonyloxy” means lower alkylcarbonyloxy groups
bonded via an oxygen atom, for example an acetoxy group. This has the same

30 meaning as the term "acyloxy".

The term “lower alkanoyl” means lower alkyl groups bonded via a carbonyl
group and embraces in the sense of the foregoing definition groups such as acetyl, '
propionyl and the like. The term "perfluoro lower alkanoyl" means a perfluoro

35 lower alkyl group (a substituted lower alkyl group where all of the hyﬂrogens are




nmol ecul e via an am no group. 5 The term "l ower al kyl carbonyl am no" neans

| oner al kyl carbonyl groups bonded to the rest of the nol ecufiduns 80@¢
nitrogen atom such as acetylam no. The term/lower al kylam nocarbonyl™"
means | oW¥0 0aMRa15 ami no groups bonded to the rest of thepowrrsuiw7via a
carbonyl group. The term "aryl am nocarbogyl" means 10 aryl groups bonded to
an am no group further bonded to the rest of the nolecule via a carbonyl
group. The term "aroyl" means a nono- or bicyclic aryl or heteroaryl group
bonded to th%ulsseﬁ&te&ia tﬂh@rdTg}éiB’db tiiﬂfi’or%nﬁ: geflgémgﬁmee Fﬂ%ﬁ&&%of ar oyl
groups 15 are benzo - nobenzoy 2-na , nicotfnoy and the
like. Pharmadases fc%fy the melecitls t"éﬂﬁ@fh@mﬂsfoﬁpe \heltfrrmmﬂﬁomiownre art and can
be made by gnANSNLLARA! ?IIE&& ature of
the conpound. E@grrpl es nééiﬁ%ﬂg?%%glto?%g gf‘g@%?a’ﬁg ggétf&g?%sg?hggl dic
conpounds 20 m@leculy Viapn 2WEAGETOEP- al kal | ne earth netal s such as sodi um
potassigim cal cium magnesi um basic amnes or basic amno acids, anmonium -
or al kyl amonium salts. Particul arl deS| rable salts for corrpounds of
~this invention ar@& he derm flower alkylcarbonylamine? meras lowerrlkylsarbonyligronpsal t of

L0’ Sodi ur B@%‘?ﬁé*xﬁﬁé‘*%ﬁé‘f%é“ﬁé"“ﬁ"’a"“‘?"%%m%ifém# SaBilihiy, Thep e

with sodiumh asi ¢ conpoun

i nor gani ¢ or teseyglameraligia ﬂlsﬂmnalé'mﬁ}mmcikYbﬂun?@rw&wd?dt@h&phurl c,

nitric, phos Sgl@c b " ;ni ¢,

tartari cp P al#e%ﬁ c%%\‘irl%&mg ﬁ%lgftrj f# ﬁgﬁ 5 Mﬁ resrgééa"ri\l[

i nventl®bn co nm’l Zroups hondndptoanmno grawpl farthcr bongded o ﬂ@@dstmi&]dldlE@ﬂs

PCT/ EPOO/ 119 ‘1% HN- R, o and the pharmaceutically acceptabl e
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salts thereof. | ri ses pharmaceutical conpositions containing
them their use as nedicanments in the treatment of certain diseases, and

met hods andR:: nter fgdi 3 _ﬁfn{??_‘gg%?l%vgp&rbqgég W?B%%tg&%% nce with the

i nvention is a group 37as
bonded to the rest of the molecule via a carbonyl group. Examples of aroyl groups
15 are benzoyl, 3-cyanobenzoyl, 2-naphthoyl, nicotinoyl, and the like.

Pharmaceutically acceptable salts are well known in the art and can be made
by conventional methods taking into account the chemical nature of the
compound. Examples of pharmaceutically acceptable salts for acidic compounds

20 are alkali metal or alkaline earth metals such as sodium, potassium, calcium,
magnesium, basic amines or basic amino acids, ammc;hium or alkyl ammonium
salts. Particularly desirable salts for compounds of this invention are sodium salts,
e.g. where R® is H. The sodium salt of any acid of this invention is easily obtained
from the acid by treatment with sodium hydroxide. For basic compounds,

25 examples are salts of inorganic or organic acids such as hydrochloric, hydrobromic,
sulphuric, nitric, phosphoric, citric, formic, fumaric, maleic, acetic, succinic,

tartaric, methanesulfonic, and p-toluenesulfonic acid.

The present invention comprises a compound of formula I:



below. Y-1is a group of the forrmula, Ph; R L4 =-~ Y-1 wherein: R22 and R23
are independently hydrogen, lower alkyl, lower allcoxy, 10 c§diaal@f

aryl, arylalkyl, nitro, cyano, |ower alkylthio, |ower alkylsulfinyl, |ower
al kyl suIWOrﬂwzzlsomer al kanoyl, hal ogen, or perfluorol owePC’EIIERWllaT?d at

| east one of R22 and R23 is ot her t hanshydrogen, and R24 is hydrogen,

"l ower al kyl, lower alkoxy, aryl, nitro, cyano, |ower alkyl sulfonyl, or
hal ogen; Y-2 is a group of the formul a Y-2, which is a five or six nenbered
heteroaromatic K ring bonded via a carbon atomto the anide car bonyl
wher ei n sai i ngg_cantains one, two or three heteroatons selected fromthe
group consi st nfy of NF%O and S and one or two atons of said ring are

i ndependent | y s ' by | ower al kyl, cycloal kyl, hal ogen, cyano,
perfluoro Io d aryl and at Ieast one of said substituted atons
I s adj acent to t He atom bonded to the am de carbonyl; 20 Y-3 is a
3-7 nmenbered ring of the ormula: 7 R25 Q Y-3 wherein: R25 is |ower alkyl,
unsubstituted or fluorHNe Se®&tituted | ower al kenyl, or a group of formula
R26--(CH2}e ,R26 is ar het eroaryl, azido, cyano, hydroxy, |ower al koxy,
| ower alkoxycarbonyl Ril owler aIkanoyIJ | ower al kylthio , |ower alkyl

sul fonyl, 4 June 2004 WO 01/ 42215 PCT/EPCKC)111979 6 | ower al kyl sulfinyl,
perfluoro | @nélthfapmgqumﬁu}t aceeptafile wits thesedf. Halsgsomprisespharmaceufigs R0 9,
wherein R28 cbﬁl {%ﬁ gq&&a ﬁbﬂkeﬁ%ﬁedﬁanﬁa&&gmemh%tomﬁhn | over

al koxycar bon arqﬁ Ferf uoro | ower al kanoyl am no, | ower
al kyl su|fonf,;sease$,@ndrmqhq@q@#\w@@a¢ day for peepRTdear bonyl , or R28 and

R29, taken 5 together with the attached nitrogen atom forma 4, 5 or

6- menbered saturated heterocyclic ring_optionally containing one

addi ti onal heterda@m@mce@tl@m;m'ﬁm@nmslsmu Rb-Y-@or §-3 asiepgribed. |

-(CH2) T S, (1;2\2,\%;) 1, R27 is H lower alkyl, aryl, |ower

al kanoyl , aroyl “or gl oxycar onyI Roo is H, |ower al kyl , aryl,

| ower al kanoyl, ar or | ower alkoxycarbonyl, the carbon atons in the
e BBy,

wherein: Rz and Ra3 are independently hydrogen, lower alkyl, lower alkoxy,

10 cycloalkyl, aryl, arylalkyl, nitro, cyano, lower alkylthio, lower alkylsulfinyl, lower
alkyl sulfonyl, lower alkanoyl, halogen, or perfluorolower alkyl and at least one of
Ry and Ry3 is other than hydrogen, and Ra4 is hydrogen, lower alkyl, lower alkoxy,
aryl, nitro, cyano, lower alkyl sulfonyl, or halogen;
Y-2 is a group of the formula Y-2, which is a five or six membered heteroaromatic

15 ring bonded via a carbon atom to the amide carbonyl wherein said ring contains
one, two or three heteroatoms selected from the group consisting of N, O and S and
one or two atoms of said ring are independently substituted by lower alkyl,
cycloalkyl, halogen, cyano, perfluoro lower alkyl, or aryl and at least one of said
substituted atoms is adjacent to the carbon atom bonded to the amide carbonyl;

20 Y-3 is a 3-7 membered ring of the formula:

R25

Q——

™

Y-3

wherein: Rys is lower alkyl, unsubstituted or fluorine substituted lower alkenyl, ora
group of formula Ree—(CHale~ R ¢ is aryl, heteroaryl, azido, cyano, hydroxy, lower
alkoxy, lower alkoxycarbonyl, lower alkanoyl, lower alkylthio , lower alkyl sulfonyl,




10 ring are unsubstituted or substituted by | ower alkyl or halogen, e is an
integer from 0 to 4, and f is an integer fromO to 3; R2 is4Ryde36eh,

| ower al kyl, substituted |lower alkyl, aryl, or aryl lower alkyl, R3 is

hydr ogen,wbaliagas, | ower al kyl, or aryl, and may al so i nclrgwgEPos11979
trifluoromethyl, R4 is hydrogen, hal oggn, |ower alkyl, or aryl, 15 R5 is
hydrogen, |ower alkyl, |ower alkoxy, trifluoronmethyl, or OH R6 is

hydr ogen, |ower al kyl, |ower alkyl car bonyI oxy | ower alkyl, or R6 is a

group of fon w%;%wﬁﬁﬁﬁgﬁ%@ log' oxﬁ(zgts a‘@?@ﬁfﬁf’f’orzﬁéllas' S

hydr ogen or I S hydrogen, Iomer 20

hydr ogen or -Wz%?"kﬂem Rzalshysdrogmmgewef albthINS(ﬁYﬂmggn: lgweralkyt eger from
0 to 2, the,sum S f sS4 R
M - (CHZ) ti (]:0 Onﬁ ]ﬂw oé’}e %fléor% lgwg’%ﬂﬁ% %p&éw ously
defined, Q a]lqu @ulﬁﬁ,yl Jsﬁmz)lqda,mmocabgm)dmhﬁnnadaﬂbm orRgs MdABp, talkR35 i S
hydrogen Iomer aI r .al .kano iIs 0, 1
or 2, ®7 is AgAR V\Eléf Mﬁ?%#%‘?%?ﬁé éﬁ’ﬂﬁa t‘\'/“Iﬁi‘%#erabl y Q
is - ( CH2) L the:cro uOﬁHll 1:6@#3911& oﬁé:ﬁtldiﬂél)?ﬁal hat)eroatdmlsaec’ﬂé&ﬁoﬁf@f |6fkr |6d
i n conpounds, 0 e r al ky
or trifluore 4#’;‘&4‘{ Rﬂsrﬁﬁiz)ﬂ(ﬁ)’n}&ﬁa)&%e‘ %@k@@@ﬂ igféiog' g@'l*?% 11979 7
The conpoun &;&k% L rSiot ] aﬁ%oﬁiﬁ M Gower
di aster eoneséwgi]weafry% ar e&’gncgﬁrrpas?s W t §?:13pe 01?7 t he present
i nventi on alltyhaaylfﬁom ahkmdﬁ;mt@doﬂd&mﬂlaﬁmnycadionyhéhmnl}wmtdnmﬁnﬂmr mula |,
For mu or For mil b, R2,1.s hvwdrggen we | ower
al kyl 561 H}a%sgr%%?r su&f%"‘%&q’ qg‘fvﬂ “r‘*’ﬁé’ r g@gﬁéfis pr 8% ?m
hydr ogen R4) tost, h:y@lfiagﬁrinmkerffaimgms;_ preferably hal ogen, Rs i s hydr ogen,
| over al kyl ’Rz 1sr h}? ggrggnmfowéé alk?'ﬂ gu&%&tleg' lower alkyl, aryl, or aryl lower alkyl,

R; is hydrogen, halogen, lower alkyl, or aryl, and may also include trifluoromethyl,

R, is hydrogen, halogen, lower alkyl, or aryl,

15 Rs is hydrogen, lower alkyl, lower alkoxy, trifluoromethyl, or OH,
R, is hydrogen, lower alkyl, lower alkylcarbonyloxy lower alkyl,
or Rgis a group of formula P-3:
Ra

] R
~CHp) n—ﬁ"'(c Hog N,
Re  p3

wherein: R3; is hydrogen or lower alkyl Rss is hydrogen, Tower alkyl, aryl, Ra, is

20 hydrogen or lower alky), h is an integer from 0 to 2, g is an integer from 0 to 2, the

sum of h and g is 1 to 3; or R is a group of formula P-4:
~<CHy) n-ci:na-eccrfz)g-O-
H P-4

wherein: R3,, g, and h are as previously defined, Q' is O, S, -(CH,);-, or a group of
the formula N-R35 Rss is hydrogen, lower alkyl, lower alkanoyl, lower

25 a}koxycarbohyi,j is 0, 1 or 2, Ry is hydrogen, chloro, lower alkoxy, or lower alkyl.
Preferably Q is -(CH;)¢ O-, -(CH2)¢S-, or -(CHa)s- (Formula 1a). Itis also preferred
in compounds of formuta I or Formula 1a that Rs is hydrogen, lower alkyl, or
trifluoromethyl (Formula 1b).



addition be | ower al koxy, but is preferably hydrogen, R6 is hydrogen or
| oner alkyl, 10 and R7 is hydrogen, chloro, |ower al koxy, of JhoaePO4l|ryl .
A further preferred enbodi nent of the first preferred enbodi ment of the

present |iW&MRBS is a conpound of the fornula I, la, or POI/EPSV/IGCRPRG HN-
R, Owherein R, is a group Y-1 Y-1 wheregin R22 and R23 are independently
hydr ogen, |ower al kyl, |ower al koxy, cydoalkyl, aryl, arylalkyl, nitro,
cyan, lower alkylthio, |ower alkylsulfinyl, |Iower 20 al kyl sulfonyl, | ower
al kanoyl, hal ogenth®éo L{ddu@fﬂie%uaha&ieﬁﬂqsﬁ&mbaamhm of R22 and R23
I's other than hydrogen P‘ghu 4 is hydrogen,, lower alkyl, |ower alkoxy,
aryl, nitro, diasersemersodlke Pres*’tlj‘FP’éi‘ﬁyﬁlse withip thetsape o TPt i cul ar R22

and R23 ar epkegpendently | ower al kyl or hal ogen and R24 is hydrogen or
| ower al kox} or wherein R22 and R23 are i ndependently hydrogen, |ower
al kyl or halogen and R24 25 is hydrogen, |ower alkyl or Iower alkoxy,

especi gl |y hydmg%st pkéfm%b@éhmﬁ@diﬁ%ﬂgﬁthe chrhpbdnd6fEhahHIE T, F&aiulﬁ?a loB

hydr ogen, | ower al or_ aryl lower alkyl, espeC| al | ne 2004 WO
01/ 42215 8 H{ gwmregvérloxrervﬂwl frargdower allyl flx% it is
preferred t'kﬁky ref2fatilp hydSEEnORER hy@¥o El%PHﬂB ©f My in
addi ti on be Tower aI k I r"%ree er)z y %’sn he og)gren)g R5 |gse hydrogen | ower
al kyl, or trprrefesahlbhﬂpgﬁ;abRs@rhY enslowerAlol e and gAY (but

preferably | 9813%&5&%5 1Y PEFESRy Ay ddoBUE R, A HyMbogedtt 16%ed alifly dr ogen,
chl or o, Iomearﬁi%?(g{ " g ngrggprgfer% embodi ment of the
presed mve@ﬂdwh}z&r@g@bﬁbbm;dowalk%qrd@ww&% Formula 1 a, or Formula
| b above wherein RL is a group Y-1 pin 4 10 Y-1 wherein R22 and R23 are

i ndependent |y hydrogen, |ower alkyl or hal ogen
A further pzeferred embodiment of the first preferred embodiment of the

present invention is a compound of the formula I, 1a, or 1b:

15
wherein R, isa group Y-1

Re 22 Y-1
wherein Rp2 and Rp3 are independently hydrogen, lower alkyl, lower alkoxy,
cycloalkyl, aryl, arylalkyl, nitro, cyano, lower alkylthio, lower alkylsulfinyl, lower
20 alkyl sulfonyl, lower alkanoyl, halogen, or perﬂuorolower alkyl and at least one of
R22 and R23 is other than hydrogen, and R4 is hydrogen, lower alkyl, lower
alkoxy, aryl, nitro, cyano, lower alkyl sulfonyl, or halogen, more particular R;; and
Ry3 are independently lower alkyl or halogen and Ry, is hydrogen or lower alkoxy;
or wherein Ry; and Ry; are independently hydrogen, lower alkyl or halogen and Ry,
25 is hydrogen, lower alkyl or lower alkoxy, especially hydrogen. In such compounds,
it is preferred that R, is hydrogen, lower alkyl or aryl lower alkyl, especially aryl-




especially I ower al kyl or halogen; R24 is hydrogen, |ower alkyl or |ower

al koxy, especially hydrogen. In such conpounds, it is prefedrlonefbd R2 is
hydrogen, |ower alkyl or aryl lower alkyl-,R3 is hydrogen; R4 is hydrogen
‘or hal og&¥0 0RB2215 hydrogen, 15 or |ower alkyl, R6 is hydr pgeEPeiiibmVEr

al kyl; and R7 is hydrogen, chloro, |owerg alkoxy, or lower alkyl. In
particularly preferred conpounds of this nore preferred enbodinent R22 and
R23 are independently hydrogen, |ower al kyl or halogen, R24 is hydrogen or

| over al koxmokafxavrbﬁeoa hsﬁwmﬁ&dmk mé*iﬁer&reatthafcqisxs h%' Oggafsmeorrpounds

it is preferredtha I s hydrogen r aIk z r alk R3 is

20 hydr ogen; bidzoges Qﬁj&rP“B?YWaﬁdS‘g@F kyl b‘&ﬁF@ME@ﬂ%@@r al kyl
(but  pref erpht Hydraghn e Ayl B?tﬁﬁu&ﬁﬂfeﬂﬂ@% nla?‘iﬁ&dcﬁhlﬁﬁlbe 1&%er r alkoxy
trifluoronethyl addition b wer alkoxy& ut preferably is
hydr ogen) ; F@UFER?F‘;Y%PI}SQMWCPB\B@#S hrﬁlrrrzgqn or dowerpikyl; and Wa isdgediogesh| or o,

| over gl koxyghidth, loRWRAlkEy< ¥t tloweralRyPt her preferred enbodi ment of the
pr esent invention is a conpound of° the formula I, Forrmula la, or Formula

| b above, especially of the first preferred errbodr ment, wherein RL is a

five or six menbeq ggh:ipieRi Al @iBdifuchd SKEDPRYGH Meﬁuoﬁls%aéotﬁ‘iﬁblﬁfd%f‘ to the

am de carbon wherein said ring contains two_or three ™ heteroatons
sel ect ed frdi‘lh2 fareuda b@gr@elﬁéasqrgﬁwawahwaw hersingRds 3 g20up Ylwo 30 at oms of
said ring aredndependently substituted by | ower alkyl, cycloal kyl,

hal ogen, cyar, perfluoro |ower alkyl, or aryl and at | east one of said
substituted Is adjacent to the carbon atom bonded to the am de
carbonyl. In conmpounds, it 4 June 2004 WO 01/42215 PCT/ EPOQ 11979 9

i s particul L,y pdsferred that R2 is hydrogen, lower alkyl or aryl |ower

al kyl ; ISY ydrogen; R4 is hydrogen or hal ogen (preferably hal ogen); R5
S hya?ogen trrfluoronethyl or lower alkyl (preferably hydrogen); R6 is

hydrogen or ik FeBdniRR)b Srdtdepadent Ehy @b en, lodepslkdldsdslogeny | ower al kyl .
Alternatively, in such 5 conmpounds, it is preferred t hat i s hydrogen,

| ower al kyl especiallylowesabiyl on lka}ngenF@zz; I hYﬂWF@d@ﬁef or b“fﬂ] éﬂfcgbn or
ral ogen, o SRS AL A5 AU B e ST, BRI P
al koxy (but qﬂqebemhlbwer dkﬁ;Rjns)ly;eh))genRR, ischyldyogen gehalogenl Byisthydadden) ; and R7
s h y% ogen ‘or (tlvlvgrr 1, lla\i\éeerycﬁ!(l)gke%xc}/r’ loxovgr alllgy\ﬁearndﬂy l%’llly'dJ.'t::)I};Oen, chloro, lower
alkoxy, or lower alkyl. In particularly preferred compounds of this more preferred
embodiment R272 and R23 are independently hydrogen, lower alkyl or halogen, Rp4
is hydrogen or lower alkoxy, and R; is aryl lower alkyl. Alternatively, in such
compounds, it is preferred that R; is hydrogen, lower alkyl or aryl lower alkyl; R; is
20 hydrogen; Ry is hydrogen, or halogen, or may in addition be lower alkyl (but
preferably is halogen); Rs is hydrogen, lower alkyl, or trifluoromethyl, or may in
addition be lower alkoxy (but preferably is hydrogen); Rs is hydrogen or lower
alkyl; and Ry is hydro;gen, chloro, lower alkoxy, or lower alkyl.

25 Another preferred embodiment of the present invention is a compound of
the formula I, Formula 1a, or Formula 1b above, especia]ly of the ﬁfst preferred
embodiment, wherein R, is 2 five or six membered heteroaromatic ring bonded via
a carbon atom to the amide carbonyl wherein said ring contains one, two or three
heteroatoms selected from the group consisting of N, O and S and one or two

30 atoms of said ring are independently substituted by lower alkyl, cycloalkyl, halogen,

" cyano, perfluoro lower alkyl, or aryl and at least one of said substituted atoms is
adjacent to the carbon atom bonded to the amide carbonyl. In such compounds, it




Anot her preferred enbodi nent of the present invention is a conpound of the
formula |, Fornula la, or Formula | b above wherein Rl is a gfdupe 8804 he
formula Y-3 which is a 3-7 menbered ring of the formula: R25 Q Y-3 15

wher ei n R 918228wer al kyl, unsubstituted or fluorine subROWERSEIITDwer

al kenyl, or a group of forrrula R26--(CH®e , R26 is aryl, heteroaryl,

azi do, cyano, hydroxy, |ower alkoxy, |ower al koxycarbonyl, |ower alkanoyl,
| ower al kylthio , lower alkyl sulfonyl, |ower alkyl sulfinyl, perfluoro

| ower al kanoislpartividarly, preferr&R2 ¢hatt R, & hydoogen,déwerf dkyholr aryl MR8 BIk91; Rydser ei n R28

is hyd | Ik wl 9,1 | .al I
9,y 920 tarbgiek, Rtloect 8P el Hataly B30 b o1t
| ower al kyl s&ifldoomyethyl mvlewelad]kylfpmfamtd)chydmggd), Ris ydrugemoaloenylkyl; or R28

and R29, takep,t. her ghe nitr at o foarma 4,5 or
6- menbered &K gg %mﬁfé'f &6 y ?‘(’:"errat‘ 1c‘yb§qowrﬁlﬁa fStaed dﬂ’g 8¥E addi ti onal

het er o& om ec&hpcmmhi, it isqoeforredtaaRelistiydfgen, iGwersalkyl Gria)yl iddver ch@rEHg)s f S,
CH2 f N o5 | S
a'(’ oyl : ( m}é%drgﬁ?o}?g/%g? ﬁ%ﬂgﬁ‘ Of%e rpayﬁgm\ﬁg?ﬁygpﬁmlowgy%ﬂ E(r)wer al kanoy

al kanoyl arp:;cferdﬂy isdmmrgem)l R@ls)lwdrdganylbweﬁdlkﬂmrthﬂnorcaﬁahﬂ ommthim ring are

unsubstltuted L S | al e is.an integer
romo t o 4 dfior by By kb blr pre¥GHh s cndtent ReGERMraRRATARE [+ 1<
parti cul ar | yalRyledrel R gislhydvagerRebloso, kywktralkory, drduwer dkgyl or aryl | ower
al kyl;., R3 is 30 hydrogen, |ower alkyl or trifluoronethyl; R4 is hydrogen or
hal ogequ (preferably halogen); R5 is hydrogen, trifluoronethyl, or |ower
ﬁl Iéyl (pref ﬁlr abl yAMEﬂﬂefb}ﬁedEﬁlbddﬁn@Mderl keﬁhthﬁ%ﬂﬁoxaislﬁ)domp@ﬁﬂdlaf is
rogen, chjor.o a r.a une 2004 01/ 42215
POT) BRo0y 11998 forsepabetor s ey o B Pt Whistsi SR SRR ot Beor r et 1 hat
R2 is hydrOgﬂﬁmuiammeﬁvlﬂ&miyhmmemfedhm@&ffthéfbymlﬂ& is hydrogen; R4 is
hydr ogen, g]l__"g or may in addition be |ower alkyl (but. preferably
i s hal ogen) R ! hydr ogen, lower alkyl, or trifluoromethyl), or may in

addi tion be | koxy (but preferably is hydrogen); 5 R6 is hydrogen or
| oner al kyl ; R7 is hydrogen, chloro, |ower alkoxy, or |ower alkyl.
Y-3

15 wherein R25 is lower alkyl, unsubstituted or fluorine substituted lower alkenyl, or a

group of formula R26—(CH2le~ | Rog is aryl, heteroaryl, azido, cyano, hydroxy,
lower alkoxy, lower alkoxycarbonyl, lower alkanoyl, lower alkylthio , lower alkyl
sulfonyl, lower alkyl sulfinyl, perfluoro lower alkanoyl, nitro, or Ry is a group of
formula -NR28R29, wherein R2§ is hydrogen or lower alkyl, R29 is hydrogen, lower
20 alkyl, lower alkoxycarbonyl, lower alkanoyl, aroyl, perfluoro lower alkanoylamino,
lower alkyl sulfonyl, lower alkylaminocarbonyl, arylaminocarbonyi; or R2g and
R29, taken together with the attached nitrogen atom, form a 4, 5 or 6-membered
saturated heterocyclic ring optionally containing one additional heteroatom
selected from O, S, and N-Ryg. Q is -(CH2)f O-, -(CH2)f S-, -(CH2)f N(R27)-,

25 -(CH2)f, R,; is H, lower alkyl, aryl, lower alkanoyl, aroyl or lower alkoxycarbonyl,
R,, is H, lower alkyl, aryl, lower alkanoyl, aroyl or lower alkoxycarbonyl, the carbon
atoms in the ring are unsubstituted or substituted by lower alky! or halogen, eisan
integer from 0 to 4, and fis an integer from 0 to 3. In such compounds, it is
particularly preferred that R; is hydrogen, lower alkyl or aryl lower alkyl; R; is

30 hydrogen, lower alkyl or trifluoromethyl; Ry is hydrogen or halogen (preferably
halogen); Rs is hydrogen, trifluoromethyl, or lower alkyl (preferably hydrogen); Rs
is hydrogen or lower alkyl; and Ry is hydrogen, chloro, lower alkoxy, or lower alkyl.




A nore preferred enbodi nrent of the present invention is a conmpound of
formula |, Fornula la, or Fornmula | b above, especially of théJung2g04
preferred 10 enbodi nment, wherein RL is a group of the formula Y-3 as

- defi ned a%Owe/d2at6re particular wherein it is a 3-7 nmenbereu/ppoorgiord t he
formula: R25 Q Y-3 wherein RR25 agr ojgpg pof f or mul a Ra (CH2) e ,
wherein R26 is | ower alkoxy, Qis -(CH2) f-, eis aninteger fromO to 4
and f is an integer fromO to 3; Such 15 conpounds are especially preferred
where R2 is Righogesy, lﬂawcoaipwhds #4bp kfédeant Mﬁydrah&yllow@ramﬁ ol aryl

[ ower al kyl, espem aIIy ar¥l I"ower_"al k ch conpound§ are a _
preferred wherHl lpgres alky ?n’é?ﬁl%h)sdlfog"-@m%frh?’éq’g@iGTIRQYWCW}@‘P%’@%n; R4 is
hydr ogen or r al kyI and R7
is hydr ogenla%ﬁgﬁil oﬁ%ﬁﬁgﬂeﬂ)ﬁf%@?yg@ﬁ%ﬂe te(r)(\gst ively, in such
conpounds, 2@ uprqrgetbrléf@rmwntaﬁd{uomaeﬂ@wﬂim;@é ut prefeeablyisibyrragenksr v |

| over gl kyl ; bRk Yoet N

addi ti gn be %#&O%Ig?%butdﬁé erah]xy | sg%aﬁ{)égn) R5 ?@%‘;‘gr Sgen, | ower
al kyl, or tra]k}ruororret hyl), or may in addition be |ower al koxy (but
preferably I's hydrogen); R6 is hydrogen or lower alkyl; and R7 is

hydrogen, chloro, |ower alkoxy, or lower alkyl. 25 1n any compound of this
i nvention of f or ndyizorE preferred embadiment ofithe present inventipn inggarepennstefup of

formula Y-1 r r al kyl or
aryl lower a ?1 ad p&%éra {%Feg}v\rg‘rﬂxgﬁ F% E%‘é@i%l}{l cu Bosth mﬂ"ﬁ or aryl
| ower 181 ky| emboqmment,mﬂegnm m;groumfti/;awjomﬂm‘i&a;g%ﬁned ahove, rapw or 30
trifluoronet I 2. R4 may be hydrogen or
hal ogen; %L%ﬂgy rg%@#%%ﬁg@ﬂ%@ﬁ@%&ﬁh@ or onet hyl ; R6 maybe
hydr ogen, IOWER25I kyl, | ower alkyl carbonyl oxy | ower alkyl, or a group of
formula P-3 andi may 4 June 2004 WO 01/ 42215 PCT/EPOQ 11979 11 in addition
be a group o brmul a P-4; and R7 nay be | ower al kyl or hydrogen,
preferably h)’ié-'r-agen ¢.8 any conpound of this invention of fornula 1,
Formula |a, Formula 1b,

wherein R25 a group of formula Rog—{CH2)e~ | wherein Ryg is lower alkoxy, Qis

-{CH2)£, e is an integer from 0 to 4 and fis an integer from 0 to 3; Such

15 compounds are especially preferred where R2 is hydrogen, lower alkyl, substituted
lower alkyl, aryl, or aryl lower alkyl, especially aryl lower alkyl. Such compounds
are also preferred when R; is lower a]kyllor aryl lower alkyl; Rs is hydrogen; Ry is
hydrogen or halogen; Rs is hydrogen; Rs is hydrogen or lower alkyl; and Ry is
hydrogen, chloro, lower alkoxy, or lower alkyl. Alternatively, in such compounds,

20 it is preferred that R, is hydrogen, lower alkyl or aryl lower alkyl; R is hydrogen; Ry
is hydrogen, or halogen, or may in addition be lower alkyl (but preferably is
halogen); Rs is hydrogen, lower alkyl, or triflucromethyl), or may in addition be
lower alkoxy (but preferably is hydrogen); R¢ is hydrogen or lower alkyl; and Ry is
hydrogen, chloro, lower alkoxy, or lower alkyl.

25

In any compound of this invention of formula I, Formula 1a, or Formula
1b, R; may be a group of formula Y-1 or a group of formula Y-3; R may be
hydrogen, }ower alkyl or aryl lower alkyl, preferably lower alkyl, in particular
methyl, or aryl lower alkyl, in particular benzyl, R; may be hydrogen, lower alkyl, or

30 trifluoromethyl, preferably hydrogen or lower alkyl; R, may be hydrogen or
halogen; Rs may be hydrogen, lower alkyl, or trifluoromethyl; Rg may be hydrogen,
lower alkyl, lower alkylcarbonyloxy lower alkyl, or a group of formula P-3 and may




5 or the preferred conpounds described in the paragraph, imedi ately above,
- the groups within Y-1 and Y-3 nmay be specifically sel ected adJong 2¢fs: R22
and R23 are hydrogen, hal ogen, |ower alkyl, R24 is hydrogen or |ower

al koxy, PRE9QGI4225group of fornula R29""'"' (CHZ)e ,  Wher ei RCIREROY/E19FDwer

al koxy, Qis -(CH2) f-, eis an integerilifromO to 4 and f is an integer
from0O to 3, and/or where R2 is |lower alkyl, R4 is 10 hydrogen, and R3 and
R5 are |lower alkyl or trifluoronethyl, and R6 is hydrogen, |ower alkyl, or
| over al kyl Ciﬁraaﬂiﬁdn@é)é%s 6fﬁhh!ﬂa,P—@Iaxﬁ1 Ry @ipbolowepalltllor hpdsbgenyr ef er abl y
where R32 is h drlgjgﬁ 3 and R34 are lower alkyl; one of g and his 1
and the ot hdwefegably ydrogen. conpounds, preferably R6 and R7 are hydr ogen,
and/or R2 is lower alkyl; R3 is hydrogen; R4 is hydrogen or hal ogen; and

R5 i s hydrogen or 15 | ower a kf\: and pref rably 2 anpd REB ar ovver
al kyl or hal ogen, Ingdigcempoppd o ?@1“1?% iﬁﬁ‘a‘?"gg@n and R23
are hygr ogeryr@he palf@eRI condtfin RB&escﬁbedwahegmgﬁphlmmawywe, Meef erably

hydrogen or RF is Y-3. Partjcular_ conp N-
(2, 6-di chl or%ﬁﬁ%w%%ﬁaﬂéu H&YPeiwééﬁ edﬁf‘{kwﬂ%@ﬁﬁﬁgﬁﬁﬂ-z- 20

oxo0- 3- pyridi L AFIPICR,4%s b 71 {qeﬁaimgy e efr bonyl
-4- | EyG dlﬂrr?gﬁwﬁn ha l|01‘?‘1euorome%‘ihl\ilsyl drggaoﬁ% d 3-pyri dlﬂgﬁp "éohp /]

- L- pheny! al ggimgla RzBF"!‘%'ﬁﬂ wnérbwlezg&yldw&ana nnhfmﬂz)paﬁ@aﬁiﬂnﬂe et- f
1, 6-dinethyl -4 (trlfluoronethyl) 2- 0X0- 3-p r|d|n | phenylalanlne 25

N[ ( 2- chl orcfrcanr?éph%) faswn ingege ﬁl}ll(]tozlipp erurbn@t S gf:r
(trif nq% G%ﬁ
E2r|6 | gmjor é}% ; carb %ﬁ%%@l&%’rk&y&%ﬁ&% éﬂ?rl fI uoro?ret ﬁyl )-2-

oxo- 3-pyrid |Imy¢r) lovrdaye benmxmowp 1 acgr@uuso mplaghdnyl )
car b onyl ] ;nl.h &ﬁeﬁ%l)ﬁkoxol% 3 18 ﬁrd%?en, Riz and Ry arﬁ lower alkyl; one of §th his1

(trifluoro nyl )= L- pfegn al ani ne. her such

conpounds, R@dthﬁdmsfhrles Rmﬂdl%'\ﬁé? Ydaflo andfpn js
hydr ogen, OrR i Qikuga‘ eﬁ ﬁ;ﬂﬁ?&%ggi o{@ﬂ&@éhaaﬂaqg;,lg%l)gen wher ei n
ME

R26|slovvera -,elsanlne fromO andfls

an 4 lBne 2d@wemﬂcﬂ ﬁa@dyRm@?@welekyho enmpe@aﬂrfo 3,
particul ar |y Nl Ll TR ERhNN R S ¥k ROSHE hydroaiPaMaldged; and Ry, is

hydrogen or lower atkoxy, preferably hydrogen or R; is Y-3. Particular compounds
are
N-[(2,6-dichlorophenyl)carbonyl]-4-{1,6-dimethyl-4-(trifluoromethyl)-2-
20 oxo-3-pyridinyl]-L-phenylalanine;
N-[(2-ethyl-6-methylphenyl)carbonyl}-4-[1 6—d1methy1—4—
(trifluoromethyl)-2-oxo-3-pyridinyl]-L-phenylalanine;
N-[(2-(1-methylethyl)-6-methyiphenyl)carbonyl]-4-{1,6-dimethyl-4-
(trifluoromethyl)-2-oxo-3-pyridinyl]-L-phenylalanine;
25 N-[(2-chloro-6-methylphenyl)carbonyl] -4-1,6-dimethyl-4-
(trifluoromethyl)-2-oxo-3-pyridinyl}-L-phenylalanine;
N-[(2,6-dichlorophenyl)carbonyl]-4-(1,4-dimethyl-6-(trifluoromethyl)-2-
oxo-3-pyridinyl)-L-phenylalanine; or
N-[(2-chloro-6-methylphenyl)carbonyl]-4-(1,4-dimethyl-6-
30 (trifiuoromethyl)-2-0xo-3-pyridinyl}-L-phenylalanine.

In other such compounds, R,; and Ry are preferably halogen, or lower
alkyl, Ry is hydrogen, or lower alkoxy, R25 is a group of formula Rag—(CHz)e—,
wherein Rag is lower alkoxy, Q is -(CH2)f-, e is an integer from O to 4 and fis an




[1,6-dinmethyl-4-(trifluoronethyl)-2-oxo-3-pyridinyl]-L-phenylal ani ne,
and/or R2 is aryl lower alkyl; R3 is hydrogen, R4 is hal ogefJueghd0®E, R6
and R7 are hydrogen. It is also preferred that R, be Y-1. 51n a

parti cul A¥vO91/#22e5 erred conpound of fornula I, Fornula |a, POT/EP@yIIBI%R | b,
R2 is a group of fornula Y-1 or a group,[?f formula Y-3; R2 is |ower alkyl
or aryl lower alkyl; R3 is. hydrogen, Tower alkyl, or trifluoronethyl; R4
i s hydrogen or hal ogen; R5, is hydrogen, |ower alkyl, or trifluoronethyl;

Rs is hyd I lkyl .. 1 | kyl car,b | I kyl ,
aroup of 1 oriuest BEE0 Genienirty T2 et pb R BV IgP e et Y ey '
d of d - M Ih R Yo da:am6l Ys : ipf i cal |
cel ot ed as Ho s iiudoRE A’?%‘f’%gé"r%ﬁd’ﬂgen,ﬁ%%%@@%ﬁ?sﬁ%@‘fa yl, 15
R24 i's hydr oigery! layrer elileRs ialhiydsogen,fRass halogengamdiBs, 8 ahd RoatehidzagenCip) e |
wherein m@s%ﬁogpéﬂ?cf‘%ﬁybe@él s -(CH2)1-, eis an integer fromO to 4

and f is an 1 nteger to (Formula A-1). In a preferred conpound of
Formulad A-1, R2 is lower alkyl, R4 is hydrogen, 20 and R3 and R5 are | ower

al kyl or trifluor - ‘1A I n|nt, . of rmul a A-| a,
%6 s hydrogen. -1y ks iids CodBhand B R0GRT AR PR, ”
and R23 are HulRigeagmmuplobfuemudd ¥l or aggrold offieymiola Y¥3 3R, ik towedrtathyl orargbdi ment s

of Fornmul a .hS: a baa] | W I.s. | ower

al kyl car bon%&%@h&rmiﬁ% ?n’ieés%%m ’%&@"éc‘é‘?@&gﬁ%@{dﬁ’% s a group of

fornul a 25 PaddogeneReis hyd2agen, bowey diigh entrifR®3omethylRB4 isdryd rogans fovar kikyl,
especkal |y X e andhi s nd { ot . . \Were R6

o is | O\I:/l\g r al @W?%Héﬁh:@%%&rxyé%%ou ds rggémw_ %%f?%ﬁ?’caﬁpgg’c}ﬁﬁg%ﬁ"

carbonyl] - 4tHorspk-Al net hyl - 4- (trifluoronethyl)-2- 30

0x0- 3- pyri dinyl]-L-phenyl al ani ne ethyl ester; .

N-[ (2, 6-di chl orophenyl)carbonyl]-4- [ |,4-dinmethyl-6-(trifluoronethyl)-2

oxo0- 3- pyri di nyl ] -In-gyfrefeyed tampoendofBormekt £ the fedups within Y-1 and Y-3 may

(2-chl oro- 6-y1et h nyl ) car | 1 o-4- 1, 6~-di,net hyl ;4-
(t71 11 vor oncigr oS Rt S 8 po: S st iRl orlepgr iy 4 june
2004 Y® 01/ 4R2 ichydedde B vkdrlixy 1R 5 is a group of formula A26—(CH2e~ | wwherein

Ro6 is lower alkoxy, Q is -(CH2)£, e is an integer from 0 to 4 and fis an integer

from 0 to 3 (Formula A-1).

In a preferred compound of Formula A-1, R; is lower alkyl, R, is hydrogen,
20 and R3 and Rs are lower alkyl or trifluoromethyl (Formula A-1a). In one

embodiment of Formula A-1a, Rs is hydrogen. In this embodiment, R; may be Y-1,
especially where Ry; and Ry are halogen or lower alkyl, or R; may be Y-3. In other
embodiments of Formula A-1a, R¢ is lower alkyl, especially methyl, or is lower
alkylcarbonyloxy lower alkyl, especially 1-(acetoxy)ethyl, or is a group of formula

25 P-3 wherein Rg; is hydrogen; Ra; and Ry4 are lower alkyl, especially methyl or ethyl;
one of g and h is 1 and the other is 0.

Where Rg is lower alkyl, particular compounds are
N-{(2,6-dichlorophenyl)carbonyl]-4-[1,6-dimethyl-4-(trifluoromethyl)-2-
30 oxo-3-pyridinyl}-L-phenylalanine ethyl ester;
N-{(2,6-dichlorophenyl)carbonyl]-4-[ I ,4-dimethyl-6-(trifluoromethyl)-2-
oxo-3-pyridinyl]-L-phenylalanine ethyl ester;
N-[(2-chloro-6-methylphenyl)carbonyl]-4-{1,6-dimethyl-4-
(trifluoromethyl)-2-oxo-3-pyridinyl}-L-phenylalanine ethyl ester; or



N [ (2-chloro-6-nethyl phenyl)carbonyl] -4- [ 1,4-dinethyl-6-
(trifluoronethyl)-2-oxo-3-pyridinyl]-L-phenylal anine ethyl edtene2¥ere R
is lower al kyl carbonyl oxy-I ower al kyl, particular conmpounds are 5 N [
(2, 6-di cWOPHMRy| )carbonyl] -4- [ 1,6-dinethyl-4-(trifl| B6TERMHIT) - 2-
0x0- 3-pyridinyl] -L-phenyl al ani ne 1- (acqgoxy) ethyl ester, N

(2, 6-di chl orophenyl)carbonyl] -4- [ 1,4-dinmethyl-6-(tri fI uororret hyl ) - 2-
oxo- 3-pyridinyl] -L-phenyl al ani ne 1- (acet oxy) et hyl ester; [

(2-chl oro-6- et 7apl gwh[m H); Vo (trlfluoro- 10
met hyl ) - 2- oxo 3 g@qr[?%?%ﬁ %ﬁﬁgﬂ an| ne %—aget ox%ﬂtﬁh ester; or N [
BYW%—P

(2- chl or o- 6- ?Oé,carf»b yl] 4.-pheny}

(trlfluoronethyl) 2- 0x0- 3-pyridinyl]-L- phenylalanlne 1 (acetoxy)ethyl
ester. Wiere R6 is P-3 partlcul ar co ounds are_ 15 qq[l

(2, 6- di chl or ophenyhereRaiolon Wmﬂw pertsulasosmoungs 32

ox0- 3-pyri di nyl ] S er; N[
(2, 6- dIBCb| orophenI;II ggr bon&] ?Héﬂ}@ cg.rbo[nyg ﬁ??ﬁ%‘?g%ﬁﬁ% 2-
oxo- 3- pyri di eXd-P-pyrigisgl Q?Y-'ﬂ%erP (emlafl)@h)ﬁfﬁt)‘-‘ﬁm no] et hyI ester; N [

2-chl 6- met h i 20
gret ﬁyl ;)rg Ox(r)re3 %§W§?¥§aﬂ&%bﬂ&y CLIbO%KHLi ﬁ glé%?')e(tbhylg am n ])?tl[&

ester; or Noxg-3 (pznmyﬁrlopbew&lﬁynphdﬁwqué Y[;Gﬁ:ﬂ 3] - 4- [ 1, 4-
di et hyl - 6- (trifl E@Lﬁi B'Bl{n?e lﬁiﬁéﬁzﬁ&ﬁ% ]r-@%ﬁl,k dﬁ-n @ﬂﬂﬁgf 1€

2- [ (NN-di et hyl )am n est anot ref err ound of Fornul a

A-l, R® is hpg ezToxqv@-pmdwl]pLﬂﬂ@nﬂehnmdt(amoxséethahmterawy| R3 is

hydrogen; R4 is orlower al kyl
(Formila A 1), T R e R A S A
R22 and Rar eftr monmtw}-zwwﬁapbgbnyl]a’nahmhlansnmlfﬁac@w)etbﬂ efeR  and R23

are hal ogen, and R24 is hydrogen, especially N [ (2-chl oro-6-nethyl phenyl)
carbonyl] -4-(5-chloro- | -nethyl-2-oxo-3- 30 pyridinyl)-L-phenylalanine;

N-[ (2- chl or o- 6- meWheredifein F-3.eartbavar dompoundsarehy | - 2- oxo- 3- pyri di nyl ) -
- 4|Oh(1arl§’I 3: ﬁg![ R§| g’L i 6( Etﬁ?°?f’§“ﬁ C?@GM %;??%%P?@Xﬁﬂuor met)oba vo
01/ 42 215 PC'I'bEP@QYYMlQWQ -L-p enylalamne 2-{(N, N-dlethyl)ammo]ethyl ester;
N-[(2,6-dichlorophenyl)carbonyl]-4-[1,4-dimethyl-6-(trifluoromethyl)-2-
oxo-3-pyridinyl}-L-phenylalanine 2-[(N,N-diethyl)amino]ethyl ester;
N-{(2-chloro-6-methylphenyl)carbonyl]-4-[1,6-dimethyl-4-(trifluoro-
20 methyl)-2-oxo-3-pyridinyl]-L-phenylalanine 2-[(N,N-diethyl)amino] ethyl ester; or
N-[(2-chloro-6-methylphenyl)carbonyl}-4-[1,4- dimethyl-6-(trifluoro-
methyl)-2-oxo-3-pyridinyl] -L-phenylalanine 2-[(N,N-diethyl Jamino]ethyi ester.

In another preferred compound of Formula A-1, R4 is hydrogen. Itis
25 preferred that R; is lower atkyl; Rs is hydrogen; Ry is hydrogen or halogen; and Rs is
hydrogen or lower alkyl (Formula A-1b). In one embodiment of Formula A-1b, R,
is Y-1. Preferably Ry; and Ropsare lower alkyl or halogen, and Ryq is hydrogen, or Rn
and Rj; are halogen, and Ry, is hydrdgen, especially |
N-{(2-chloro-6-methylphenyl)carbonyl]-4-(5-chloro-1-methyl-2-oxo-3-
30 pyridinyl)-L-phenylalanine;
N-[(2-chloro-6-methylphenyl)carbonyl}-4-(1-methyl-2-oxo-3-pyridinyl)-
L-phenylalanine;
N-{(2-chloro-6-methylphenyl)carbonyl}-4-(1,4-dimethyl-2-oxo0-3-
pyridinyl)-L-phenylalanine; or



14 N- [ (2,6-dichlorophenyl) carbonyl]

-4- (1, 4-di net hyl - 2- oxo- 3-pyri di nyl )-L- phenyl al ani ne, or R224dwie 200 ar e
hydrogen or hal ogen, and R23 is | ower al koxy. In another enbodi nent of
Formul a wodi22l8 is Y-3, especially 4-(5-cbl oro- 1- net hyl p@eEROD/139795
pyridinyl)-N[[1-(2-nmethoxyethyl)cycl opentyl]carbonyl]-L-phenylal anine. In
anot her preferred conpound of Fornmul a A&4 wherein R is Y-1 wherein R22 and
R23 are hal ogen, or |lower alkyl, R24 is hydrogen or | ower al koxy or wherein

R is Y-3 wherei [ r oup,of .forpul 6' - ) d-, erein R26 is

| ower 10 al koxy, r}ﬂjﬁgﬁtd?@iﬂ%ﬁ,ge%chfhgﬁ?ﬂ%@g‘@%@?ﬁ&%%‘?ﬁ?%ﬁ)'ﬁg an

i nteger frophén e, Preferably R2 is aryl lower alkyl; R3 is hydrogen, R4
is hal ogen, and R5,, R6 d R7, are hydrogen. Preferably, R be Y-1,

bt ary 4 ( 1RBwALIES ain byreoesn gy Galsagy and iy b joner dkoxy. Tiantitis

[ (2- chl or 0- embBlitydrithd Byinhula QRIB,A)S Y-3, eqpacially £482hldes-19hethPl-2-0xo-3-

4- (1-Benzyl - 5-chl oro-2-oxo-3-pyridinyl)- N_ [ [ 1;&_2- met hoxyet hyl) -

cycl ofent y| pyadingoriyt[1-(I-meteesyehyhaicapentylcathonyii-L-phep e present

i nvention relates to conpounds of formula Il R4 O HN 20 pt O 11 wherein

R2-R$ and R are as defined in formula | and P1 and P2 1each are a

prot ecting groupln abothepprefermed compolindiof Farngula dg wiherein R risyehwpemirect i ng
group such nas, tagt. Y, (oe ol rp and
2210 2ot Rt sl Y GALRR Mo Gt kol N SALRARGRT by Rkl

substi tut edRFQV‘EBvﬂiéfﬁh-Rﬁi@%e%@E?@»Pf&ﬂﬁmdazm@HﬂseIWheﬂeﬁi deibwdres in the
(0]

preparation of the conpounds of fornula 1. The conpounds of the invention
i nhi B0t t healkiowdiQitp is aprinteger fogro Ade diandf és apintegerdromitrtedt at i ng

ymphocyt es o, g0l 0961 15110028900, hsis 19gt, K190 4004, Y0 RLRIZRAR, ae
hydrogen. Preferably, R; be Y-1, especially
4-(1-Benzyl-5-chloro-2-oxo-3-pyridinyl)-N-[(2-chloro-6-methylphenyi)-
carbonyl]-L-phenylalanine; or -
15 4-(1-Benzyl-5-chloro-2-oxo-3-pyridinyl)- N-{[1-(2-methoxyethyl)-
cyclopentyl} carbonyl]-L-phenylalanine.

In another aspect the present invention relates to compounds of formula I

R4
R5
Ro? R7

R~ N
J I

O
HN P

2
20 P, O
wherein R2-R® and R are as defined in formula I and P; and P; each are a
protecting group. More particular, P, is a standard nitrogen protecting group such
as tert. butyloxycarbonyl (Boc) or the carbobenzyloxy grolip and P; is a standard
carboxy protecting group such as lower alkyl or substituted lower alkyl. These
25 compounds are useful intermediates in the preparation of the compounds of

formula I.

The compounds of the invention inhibit the binding of VCAM-1 and
fibronectin to VLA-4 on circulating lymphocytes, eosinophils, basophils, and



nonocytes ("VLA-4-expressing cells"). The binding of VCAM1 and fibronectin
to VLA-4 on such cells is known to be inplicated in certai nd4dusedged
states, such as rheumatoid arthritis, multiple sclerosis, inflamatory
-bowel di SWOHM2HAD particularly in the binding of eosi noBETERM/HIA r way
endot hel i um whi ch contributes 5 to the gause of the lung inflanmmtion which
occurs in asthma. Thus, the conpounds of the present invention would be
useful for the treatnent of asthma. On the basis of their capability of

i nhi bi ting bigqdigaek eQLI L eicg qédl?*)oﬁ?é’&h&lngef\/lsﬁhﬁl%ﬁd‘ﬂb&&&ﬁcﬁh'té‘g

| ynphocyt es, _eosi hop and 10 nohoc tes t he conpounds of the
i nventi on” ca¥liet @aauchy @ellﬁﬁdqneawéﬁbemphcatqﬂmﬁm P258 States 9B RS i on,

"respectively h&ﬁﬂ%iﬂnlﬁl&s%ul H&@ﬁi@ﬁanﬁ grg%.gpa@ shhgh are known to
be associ at ed wth such bindin I es oﬁﬁsu h di sorc?grs are rheumatoid
arthritis, mﬂchaélygeﬂaﬂrbgd@gomsm troRiTYeY lendeot whichetontgbuigase. The

conpoungls of z% |nvo @pﬁgmmsﬁmhué&&m%ﬂ,%%@wm of 15

di seases whic nary 1 nflammation, such as asthma. The

pul monary i ﬁomam oipresent invention weulddhernseful for thel tzeatmentoofaptdmse t i vat i on
and | ung infiltration of eosinophils, nonocytes and Iynphocytes whi ch have
been activated by sone asthma-triggering event or substance.

Furt her nor e, conp&mﬂls basis pfideir tp of whibitinghinging OfHQAMﬂdmdg of VCAM 1
d MadCAM t 4- het LPAl
an gﬁ.gltéy V!L?xr b2 GERIAingdyd %ﬁ‘o‘#&? e@&noﬁk:%obﬁpﬁm %I I M

which is expresse oc tes, €osi es an e the
preci sH r ol e minogiishdle g@npqundnpé&aanvmowqmbwmedmedchmmnm

comounts of PRIl Sopihs iy AREMRY) pRilly IR Reftent BPatoL R

al pha4- bet a, Whﬂ@c@pkaowmmhcmgocaatedwghrsudcbmdmgyli&mlelesGﬁﬁelChdlsarden%ll nmodel s

“ndioat 6 hatCoenanid R o BRISesR p%%'{*&’%‘%’?%#‘&ﬁ AN or

VCAM ar e usefdusleasreoThtt ¢ranpougals nftiie inventipn ateprefatablyuskd l.netlhedlres@a@éo They

woul d af so be; t: CTONo [N =T L mm#ﬁ such
bi ndi ng IS | rrp wl“ m&ﬁ?%ﬁ%ﬁ%ﬁﬂ%ﬂ%@%&%g@ge or syrrpk>
conpounds of mﬂmmauemwhmh acaurs reasthims ivirslated dolthsrastivagionrandilamg y, or

Pﬁ{ regz ﬁlai:)alti I ;ﬁ/n %Fag'égﬁgo\r/\s rréﬁm{o%% h éﬁ'ﬁs vaﬂ%?ﬁ%?%o %Jt?('rraflogl cal

pr epar at i ons ,by@omassf&maamggmﬂg alrexilmeulzﬁme

20 Furthermore, compounds of the invention also inhibit the binding of
VCAM-1 and MadCAM to the cellular receptor alpha4-beta7, also known as
LPAM, which is expressed on lymphocytes, eosinophiles and T-cells. While the
' precise role of alphad-beta7 interaction with various ligands in inflammatory
conditions such as asthma is not completely understood, compounds of the
25 invention which inhibit both alpha4-betal and alpha4-beta7 receptor binding are
particularly effective in animal models of asthma. Furthermore work with
~ monoclonal antibodies to alpha4-beta7 indicate that compounds which inhibit
alphad-beta7 binding to MadCAM or VCAM are useful for the treatment of
inﬂammatdry bowel disease. They would also be useful in the treatment of other

30 diseases in which such binding is implicated as a cause of disease damage or

symptoms.

The compounds of the invention can be administered orally, rectally, or
parentally, e.g., intravenously, intramuscularly, subcutaneously, intrathecally or
35 transdermally; or sublingually, or as opthalmalogical preparations, or as an aerosol



WO 01/ 42215 PCT/ EPOQ 11979 16 in the case of pul nonary inflamation.

Capsul es, tablets, suspensions or solutions for oral adnini%éynet3®H,
suppositories, injection sol utions, eye drops, salves or spray solutions
are exarfyPdd/43715admi ni stration forns. 5 I ntravenous, int PEREPOULIET? oral or
inhal ation adm nistration is a preferrgd formof use. The dosages in which
the conpounds of the invention are admnistered in effective anounts
depending on the nature of the specific active ingredient, the age and the
requi r enent ) n S may be
det er m ned ytﬁgﬁgfggg vent '1{3' maﬁgﬁoﬁﬁgﬁe‘s éﬂ% aﬁégrﬁﬁénrgn%trls@% chlgm cal
trials. Thufer Or&ﬂédmwetmtwmnsltpppslmesmwptmssﬂutaomecmddom;f, saltes@atpray a host

suffering fy mcﬁas‘ﬁfﬁéﬁﬁlés%fm u&‘[l(&AM r{?{ fibronectin binding to

VI A- 4- expressing ce s a causative in the di sease synptons or
damage by adm nistering an amount of a conmpound of the invention

suttigient Lol il Eno%\[%%ulatr' 9&?8%%@%8:59&", peRee n‘fsf/jaggeﬁeerféfss' g

gosages o; fa»hmwfu@c ﬂhﬁoibsawékgwhmhyhmrqmunt ldpefthéaxyveanenpreef errgdcI with f
osages 0 bei.n rLicC erre osages 0
1-10 ny/ kg y vvel g &%gt%\% e ged’%gglﬂgf)ga me)‘f%tﬁ%ﬁpeeﬁl 25" anot her

as pec: t henmtdm,lmqageahduberDuemm?sﬁt}mfpaaﬁim{mﬁahﬂmod]? of htehpr esent y

i nvention q c a a sa teof for e repara ion

of a nedi c%tdrrnging E?éggt ﬁggatg %% &8‘%’18 i@é%’@’%(}ngflgté WA b n& t he

PI nd![mg ;)f dmmnﬁuntgchﬂbé\n?aiofl;h\ik,/%hdrml mut c&sﬁxrﬁ@roahpnsesesrmhmdibfy in Lhe I
r eat nen rthriti nu gry bove

di sease aﬁ%@ﬁ%ﬁ&%@fﬁﬁ% ogﬂ?qﬁﬁe@f @s‘ﬂ%@?%@@ﬁ 3?{?%%%&#‘?&&5% G el ates

to nedi canﬂﬁm -doexpresking wellsdid canadtive dapardn tthe disease. tomegr & b

phar maceut | cal: ef f ectgl ve unt of a ound ?Fp he i ;vamgjg%ny

i ncl udi ng pah Héc a?lmoélggg ?%06?%0%?@3%?‘&6%5 [dentdo Bﬁﬂ Faceuti cal | y

accept abl e VEGAM éror ﬁbrorabmnbmdhgtteéfltﬁmwe@siﬁgs&ﬂémﬂiahsmcbqeﬁpnmisl on of a
phar ceutlc 0Skti ess C ris ng ca ound

according t r%ﬂs?c‘ﬁﬁ)@gésﬁtﬁgﬁ?%g %‘fﬁ&’f"‘ai‘ﬁ ?%nga‘“p@r‘%if@ﬁr\g%f cept abl e

salt ther gu dapme prefenafatittd@agel af S ewd/kg pbr dagibeingipartidudarky gal eni cal

adm ni strat]

D

-

rgférred and dosages of 1-10 mg/kg body weight per day being espeically
preferred.

20 In another aspect, the invention relates to the use of a compound of the present
invention or a pharmaceutically acceptable salt thereof for the preparation of a
medicament for the treatment of disease states mediated by the binding of VCAM-1 or
VLA-4 or VLA-4-expressing cells, especially in the treatment of rheumatoid arthritis,
multiple sclerosis, inflammatory bowel disease and asthma.

25 :

In another aspect the invention further relates to medicaments or

pharmaceutical compositions comprising 2 pharmaceutically effective amount of a

compound of the invention, including pharmaceutical acceptable salts thereof, and

a pharmaceutically acceptable carrier. It also relates to a process for the preparation

30 of 2 pharmaceutical composition which process comprises bringing 2 compound

according to the present invention including a pharmacentically acceptable salt
thereof, and a compatible pharmaceutical carrier into a galenical administration

form. Such compositions may be formulated by any conventional means. Tablets or



form Such conpositions maybe formul ated by any conventional neans. Tablets
or 4 June 2004 16a 5 granul ates can contain a series of bindedune3q04 ers,
carriers or diluents. Liquid conpositions can be, for exanple, in the form
of a sterile water-m scible solution. Capsules can contain a filler or
thickener in addition to the active ingredient. Furthernore,
flavour-inproving additives as well & substances usually used as
preserving, stabilizing, noisture-retaining and enul sifying agents as wel |
as salts for varying the osnotic pressure, buffers and other additives can
al so be present The previously nmentioned carrier materials and diluents can
conpri se angranGlafey e Eitah aRhadsEbRIdeisCHlldry, catizephadilenrgauid or inorganic
substances, e.g., .4 Jung %004 WO, 01/ 42215 PCT/ EPOQ 11979 é’f?e V\?ter,
gel atine, |eRMBRNIonscan b fonfagmals Mths form ot asterls watergifiribieaptuiion.

pol yal kyl en@apﬁlég@m Soriid atfilier b thkefdrah additibn dotrRgetitdinpediaich as tablets
and capsul es,” preferagbly contain ﬁ%&qu 25 to.,1000 Uii(l{){ a &orrpound of
“the i nvent i barthesmaradlaypyrimpravipg Hﬁ?ié‘sbﬁgﬂlaﬁ@‘bﬁpégﬁrr{’g VERT Adn can be
prepar eds f r gnasergiiet ﬁ%iﬁzx‘%&]%&tﬁf@&ﬂﬁn@%d ¥alulsifimg Whentdaadll adalisfogat al yzed
reaction with a 3°hal o- Z-pyridone. As shown jn Reaction Schene 1, a

4-i odo- or Wﬁﬁh@w@rﬁw@ﬁ%ﬁmwb@rﬂwv?s%ﬂ@w PrEdfferted into a
prot ect ed phenyl al ani ne derivative 2 .in which R7'. is 10 hydrogen, chloro, -
| ower al kyl or | éhepreyously yenfionedcasries magrirl an B@’éﬁm&%‘ﬂ‘&:‘%ﬁﬁﬁi’ group
such as a BgehveRfiofA pRRRRREMIANY addEStBle BRfnKor ifofgatife bulitdticks, @lg.,Subst i t ut ed
| oner al kyl selected appropriately to serve as a protecting group or an

el enent of a prodrug. The group P2 can be introduced by conventional neans
famliar to those who practice peptide chem.stry. The order of the
~addition of PI and P2 is not 15 critical and will depend on the particul ar
choi ce of reagents. A discussion of the use and introduction of protecting
groups is provided in Theodora W Greene and Peter G M Wits., Protecting
G oups in Organic Synthesis, Wley Interscience, New York, 1991.

Al ternatively, a conpound of fornula 1 may be converted to a



conmpound of formula 4, in which RI' represents a conponent of an acyl group
of 20 the invention. A convenient method is to introduce the#ddpe?0 oup P2
first, followed by a coupling reaction of the free am ne using

convent i ONQI042MEi de coupling reagents, for exanpl e HBTUPCHEPH&EIPMesence
of a tertiary am ne base such as diethyki sopropyl am ne. Again, the
particul ar choice of reagents may dictate altering the sequence of the

i ntroduction of RI' and P2. Conversion of corrpounds 25 of formula 2 or 4 to
derivatives h SRS on atom
can be effecﬁgfo?f;&@aﬁgémng%fs%&% su:& e spem%ﬂﬁﬁ‘%I Elgﬂkﬂg%

hexanet hyl di gli}’iiplsﬁéﬁ(ﬁ??dﬂ%l ditin or a tet raal koxydi boron in the presence of
a source of palladiumzero. The nethodol ogy is outlined and referenced in
P. Diederich and Opal upit dgsageformg sughasiablets ead japselesipoeferablyspniainy '
Reactions, WbLgY ;@?,tomm 'o@’hcorﬁ%o%&ﬁﬂé’mvl@@cﬁx 4 June 2004 WO 01/42215
PCT/ EP00/ 11979 Reacti on Sch P2 1450zz RL;~O0 18 0.P2 0'P
FNO P Subst i { UlcasheRillylHOBSApAlnds OF it Weﬁes@nm%rﬁ:loﬂc%be% Ak are

hydr ogen, | ower aI kyl,  per Iuoro 0 | k hal ogen, g hydroxy, or

| ower al koxysuitablephepyianinederiyativesvie atprBadipmsa ccb@amqm Ag-hal:
literature n@_tpgﬂggnéfor exanpl e, discussion of sone of these known nethods
are found in Wrth, et al., Ger. Ofen. 2817 293, Aug. 12, 1979,

Masaru Hoj 0, etadhowhifReadtfiniSchdRd 9, Aﬁ%d‘éoar -bRS}HE%E fialak,mer?&u@

Hel vetica Chimca Acta, 1988, 71, 596- n formula 7 wherein
R2 is | ower sidhsleys cam;ﬁrteriMra RIPlegted phf-‘laf rd@ma@ esevagye 2 inkyhigh Ro'ris of 10

odomethane, gy B L o E s o R o T
car bonat e aﬁ@@ﬁﬂﬂbﬁﬁaﬁ 1396, oacghglg@zﬂpmpgp apd Pais Jesrer afkyt of substitntedct i ve
al kyl ating aggat Shoyl delddY appropriately to serve as a protecting group or an element of a
prodrug. The group P; can be introduced by conventional means familiar to those
who practice peptide chemistry. The order of the addition of P, and P5 is not

15 critical and will depend on the particular choice of reagents. A discussion of the use

and introduction of protecting groups is provided in Theodora W. Greene and
Peter G. M. Wuts., Protecting Groups in Organic Synthesis, Wiley Interscience, New
York, 1991. Alternatively, a compound of formula 1 may be converted to a
compound of formula 4, in which R’ represents a component of an acyl group of
20 the invention. A convenient method is to introduce the ester group P; first,
followed by a coupling reaction of the free amine using conventional peptide
coupling reagents, for example HBTU in the presence of a tertiary amine base such
as diethylisopropylamine. Again, the particular choice of reagents may dictate
altering the sequence of the introduction of R;” and P,. Conversion of compounds
25 of formula 2 or 4 to derivatives 3 or 5, in which M represents a substituted tin or
boron atom, can be effected by treatment with a suitable species, for example
hexamethylditin, hexabutylditin or a tetraalkoxydiboron in the presence of a source
of palladium zero. The methodology is outlined and referenced in F. Diederich and
P. ]. Stang, ed, Metal Catalyzed Cross Coupling Reactions, Wiley-VCH, Weinheim,
30 Germany, 1998.



be necessary to use a stronger base such as an al kali netal hydroxide and
to heat the reaction mixture. Conpounds of formula 7 as deffHdudie e
maybe hal ogenated in 15 the 3-position by treatnment with conventi onal

hal ogenatwogisgagent s such as brom ne, N iodosucci ni m dePOTI/EP60/11979
N-bronosucci nimde in a suitable sol ventjgsuch as gl acial acetic acid or
aqueous acetic acid to give hal opyridones of fornula 8 X =Br or I, R is
i ndependent |y hydrogen, |ower alkyl, substituted |ower alkyl, or aryl

| ower allcyl, R3 and RS are hydr ogQgfictibP9enit! KY! or perfluorol oner alkyl.
Treatnment 20 with excess hal ogenating agent |eads to conpounds of structure
8 with Ra hal ogeq: For conpounds of Bbrnula 8 with R2' = yl, it is

convenient to,sthrt with N-aryl x dones which are onpounds or to
introduce an a noi ety for exany an using an U | man upling reaction
as descri bed bR Mrsakatusu, et al, he Pharm_Bul[. 1 , 45,719, 25 4

June 2004 WD 01/ 42235 6, PCT/ EPOYY 11979 19 Reaction Schene I%% RH.R1 2 R

7 8 As shown in RpeCtyOhpScheme 3, t W& cqfipolnd of fornula
a 5 pal | adi um catal yzgd coupling reacF,o@with a phenyl al anfne®derivative
of formula 3 or 5. For exanple, when Mgs a substituted tin, 3reatnent of
a mxture of 8 aRgd the phenyl al ani ngy-of formula 3 or 5 wih a source of
pal | adi um zerg syich as tetraal ds¢trilphenyl phosphi ne) pdJ aii um or

bi s(triphenyl i ne) pal | adi um a oride in the pres of an inert

sol vent such a at a tenperatur 10 between room t ature and 100
C gives a conpound formma 9 or 10. ounds—of st ruct ur 9 graybe
converted into c f structuren “ppenoval of thé&Nprgfeckd ng
group P1, which nybeltaccdnplished by kongentional nean Srmi ng on the
sel ection of P1. For 1xarrpl e, if P1R{s 4;9 Boc group, it naybe

Co

5
Substituted pyridones of formula 6 wherein Ry, Ry, and R are hydrogen,
lower alkyl, perfluorolower alkyl, halogen, aryl, hydroxy, or lower alkoxy are
5 commercially available or prepared following the literature methods (for example,
discussion of some of these known methods are found in: P. Wirth, etal., Ger.
Offen. 28 17 293, Aug. 12, 1979, Masaru Hojo, et al. Chem. Lett. 1976, 499-502,
Robert W. Lang, et al. Helvetica Chimica Acta, 1988, 71, 596-601). Compounds of
formula 7 wherein Ry is lower alkyl or aryl lower alkyl, are obtained by alkylation of
10 compounds of formula 6 by treatment with an alkylating agents such as
iodomethane, benzylbromide in the presence of a base such as potassium carbonate
and optionally, a phase transfer catalyst. For less reactive alkylating agents, it may
be necessary to use a stronger base such as an alkali metal hydroxide and to heat the
reaction mixture. Compounds of formula 7 as defined above may be halogenated in
15 the 3-position by treatment with conventional halogenating reagents such as
bromine, N-iodosuccinimide or N-bromosuccinimide in a suitable solvent such as
glacial acetic acid or aqueous acetic acid to give halopyridones of formula 8, X = Br
or L, Ry is independently hydrogen, lower alkyl, substituted lower alkyl, or aryl
lower alkyl, Ry and R# are hydrogen, lower alkyl or perﬁ:.mrolower alkyl. Treatment
20 with excess halogenating agent leads to compounds of structure 8 with Ry =
halogen. For compounds of formula 8 with Ry = aryl, it is convenient to start with
N-aryl pyridones which are known compounds or to introduce an aryl moiety for
example an using an Ullmann coupling reaction as described by Masakatusu, etal.,
Chem. Pharm. Bull. 1997, 45, 719.
25




renoved by treatnment with a strong acid, such as trifluoroacetic acid,
optionally in 15 the presence of a solvent such as nethyl ene4éiiof@Qe and a
scavengi ng agent. The resulting free amine may then be acylated with an
acid of twWeoM/d2al a RI' CO2H using convention pepti de couPCT/EBINKMENNI ques.
For exanple, by treatnment with HBTU inig he presence of a tertiary am ne
base such as diethylisopropylarnine in the presence of an aprotic solvent
such as DMF to give the conmpound of structure 10. 20 If the free acid 11 is
the desired end product, the estecRestionSchéidedny be renoved by
conventional neans. For exanple, in the case that P2 is IovEr al kyl, for
exanpl e nethyl, iR’ nmaybe renoved by tfeatnment with an al kal{® net al

‘hydroxi de, ga( anpl e 1ithi um Myckeride, in a suitabRe , for
exanpl e aqueous){THY 25 optionglly co ni ng mettramot to ijst with
solubility. Lf, be a benzyl @S Yot ut ed benzyl Rgfoly, "¢ coul d al so
be renoved by3 catql yTi c hydrogenation;!pver .a noble netal ogtalyst, for

- exanpl e pal | adi um on carbon. 4 June 2004 WD 01/42215 20 Reaction Schene 3.
Hy- T ~P2 R3'-'~N6O 3 8 PCT1EP00111978 VR7 5 O' + R2° 8 HA 10 R' OO0 HN
oH

As shown in Reaction Scheme 3, the compound of formula 8 can be used in a
5 palladium catalyzed coupling reaction with 2 phenylalanine derivative of formula 3
or 5. For example, when M is a substituted tin, treatment of a mixture of 8 and the
-phenylalanine of formula 3 or 5 with a source of palladium zero such as
tetraakis(triphenylphosphine)palladium or bis(triphenylphosphine)palladium
dichloride in the presence of an inert solvent such as DMF at a temperature of
10 between room temperature and 100 °C gives 2 compound of formula 9 or 10.
Compounds of structure 9 may be converted into compounds of structure 10 by
removal of the protecting group P;, which may be accomplished by conventional
means depending on the selection of P;. For example, if P; is a Boc group, it may be
removed by treatment with a strong acid, such as trifluoroacetic acid, optionally in
15 the presence of a solvent such as methylene chloride and 2 scavenging agent. The
resulting free amine may then be acylated with an acid of the formula R;’CO,H
using convention peptide coupling techniques. For example, by treatment with
HBTU in the presence of a tertiary amine base such as diethylisopropylamine in the
. presence of an aprotic solvent such as DMF to give the compound of structure 10.
20
If the free acid 11 is the desired end product, the ester group, P> may be
removed by conventional means. For example, in the case that P, is lower alkyl, for
example methyl, it may be removed by treatment with an alkali metal hydroxide,
for example lithium hydroxide, in a suitable solvent, for example aqueous THF
25 optionally containing methanol to assist with solubility. If P, were a benzyl or
substituted benzyl group, it could also be removed by catalytic hydrogenation over
a noble metal catalyst, for example palladium on carbon.



O 1# R' OAternatively, as shown in Reaction Schenme 4, a conpound of
structure 8, wherein X is bromde or iodide, may be convert®duie2@4speci es
of formula 12, in which M 5 represents a substituted tin, boron or zinc
atom | nwoelexse of the tin or boron derivatives, in whPCIVERbO/TIOT esent S
a substituted tin or boron atom the cogyersion can be effected by
treatnent with a suitable species, for 4 June 2004 WO 01/42215 0 10, R7 R
OH 9 exanple hexanethylditin, hexabutylditin or a tetraal koxydi boron in
the presence of a = 5 source of ppaddadicuemégro. For the formation of the
zinc derivative, 12, M Zn(hal ogen), conversion nmay be effected by treatnent
of the conmpoundmef formula 8, X =1 with a sourceRef activated zinc netal
in a suitablm_i dert solvent, for exanple di m ' :
tenperature o dm room t enperat ure to 100 C untlil | cofVersion is conplete
to give a conpsygof fornulaglk, % Zn( hal kese conpounds of
formula 12 can be rgacted vm'_hh"a 14\3 bstituted phe ne derivative of
formula 4 in whygh r*paio g‘h ﬁ or trifl. uoromet | fonyloxy in
the presence of ajsolyce of patlad gmozero to give a conpouyhd ef formula
10'. In the case Wwhere the ester Broup represented Py PHNI s Yot Ppart of
the targeted conpound, it can be re8oved using ester hydrB|y$s procedures
appropriate to the 15 particular P2. For exanple, vvheize P2 is | ower alkyl,

for exanple nmethyl, it can be PCT/EPQ(c) 111979 4 June 2004 WO 01/42215
PCTI EPOQO 11979 22 v

R7
M

HN

11 Ri’/KO

Alternatively, as shown in Reaction Scheme 4, a compound of structure 8, wherein
- Xis bromide or iodide, may be converted to 2 species of formula 12, in which M’
5 represents a substituted tin, boron or zinc atorn. In the case of the tin or boron
derivatives, in which M’ represents a substituted tin or boron atom, the conversion

can be effected by treatment with a suitable species, for



removed by standard base hydrol ysis.using an al kali netal hydroxide, for
exanple, lithiumhydroxide. In a variation on this proceduréduie2Gdy be
desirable to carry a protecting group through the coupling reaction and
substi t utWOi01/422t5a |ater tine. In this case, a conpound BETEBOMIPE 2', in-
which P1' is | ower aikoxycarbonyl or 5 Bgnzyl oxycarbonyl and X' is as

defi ned above, maybe coupled with a pyridone of structure 12 to give a
conmpound of structure 9° which in turn maybe converted to a conpound of
the invention using the general pReaedbi $cheietded above in reaction schene
3. 10 An alternative route to conpounds of this ipvention, as shown in
Reaction Scheme 5, which is particularly applicgdle to compounds in which
R7' is other than ghydrogen, is to bUIﬁd an afl detye of formula 14. This
can be acconplgshed b reactlng 3 £O ougd of gyl a 12 with a conpound
of fornula 13, i ffwhf ch R7'_repyesenfsSyower, al kyl pr lower al koxy, and X'
represents an j Jexgbron de, of uoronetnw h ?ngngxy—nDLety and
Ra represents & prghected al cohol 'Or , al dehyde. kfop al cohol s, suitable
protecting groups i1hclude silyl ethers,? benzyl &her®. If necessary,

al dehydes, may be @rotected as their atletal derlvat .ves. The conpound of
formula 12 can beﬁponverted to an al dehyde of fornula 15 by convertional
steps which, jwher® c.as an al cohol, would involve prigtecting group
renoval , if neteég RZO f ol | owed by oxi dat i on. BAr ¥y conmon reagents
for the sel ective A d _t g al dehydes maybe

on of prinmary benzyl al coljol
enpl oyed, for eatnent wth activated ﬁmngnei oxide in an
inert solvent. In where Rs Erepresents a pr@t ectgiNal dehyde,
conversion to an al dehydetaf dgrnula 15 can be carried out by gyguitable
protecting group renoval fér ekanpl e hydrolysis of an 25 Hietgl wth
dilute acid. Reactionr to give a dehydroam no acid qf, Rula 16 can
be effected by treatnment with a Wttig reagent of fornula®17,n which P 'is
| ower al koxycarbonyl or B8hzyl oxycarbonyl and P2 is as defined above. For
exanple treatnment of 15 with ()_N-(benzyl oxycarbonyl) -a-phogphonogl ydne
trimethyl ester in the presence of a suitable base for example
tetrai net hyl guani dine leads 30 directly to a dehydro#&gi no acifd of formul a
16, P2 = nethyl and P1 benzyl oxycarbonylL Enantifgel gctiRge reéduction of 16
to the L-amno agi'd 18 cgn bg effected by use of alnujrbell” of reducing
agents suitahp acenty Ty descri bed
et hyl - DUPHOS rh d| m r eagem _£R Nugent, W A.;
Harlow, R L.g} M cChem Soc 1§

example hexamethylditin, hexabutylditin or a tetraalkoxydiboron in the presence of
a
5 source of palladium zero. For the formation of the zinc derivative, 12, M’ =
| Zn(halogen), conversion may be effected by treatment of the compound of formula
8, X =I with a source of activated zinc metal in a suitable inert solvent, for example
dimethylacetamide at a temperature of from room temperature to 100 °C until
_ conversion is complete to give a compound of formula 12, M’ = Zn{halogen).

10 These compounds of formula 12 can be reacted with a 4-substituted phenylalanine
derivative of formula 4’ in which X’ is iodo, bromo, or trifluoromethylsulfonyloxy
in the presence of a source of palladium zero to give a compound of formula 10°. In
the case where the ester group represented by P; is not part of the targeted

' compound, it can be removed using ester hydrolysis procedures appropriate to the
i5 particular P,. For example, where P, is lower alkyl, for example methyl, it can be



35 using essentially the literature procedure. Further conversion of 18 to
the 4 June 2004 WD 01/42215 23 PCTI EP00/ 11979 conpounds of thdup:i@itt i on
can be carried out using the general procedures discussed above.

- Al 't er nat iwelop/42215e general nethods outlined in reacti on SEO®REROEBLIITEN be
~used to prepare conpounds of structure 42or 4' in which R7' is other than,
. hydrogen. These conpounds of structure 4 or 4' can then be enployed to
prepare 5 conpounds of the invention as outlined in reaction schenmes 1 to
4. Reaction g&hevs by-standafdbase hy drbl muﬁlﬁnmmb&lhﬁdr&degormaﬂ OLP
2 10 I n one enbodi nent, .the N-ac % of str cture I s derived
froma 2- suﬁpﬂﬁk}é’df%#zépé"&ﬁ‘? n%&'ﬁﬁPF uge, 3t @y ffif:%l{ah tﬁémﬁc aci ds
are elthler | @%"?’b'f@u i Q@a@fl@ﬁalgd?ﬂ%ﬁﬂﬁe?&htﬁm‘t&%ht bQHg|
nmeans. For exanp e [ aryl. ioqdides riflates maybe

car bony! at ed thi HBW}H%BEFQJSWS?\%L%?‘Y%WBIS‘I% pal | adi um
cataly Th l&é,ﬁgg S Ve t es is
depende%t ongf ??F%ﬂmgﬁd%{uﬂg?ﬁﬂ&ﬁigﬁopattgp%&g%%lﬂ&&%ﬁhﬂ%ﬁb@f may be
obt ai ned by aﬁru@@te Y2Jaigiksa compound obstoictuza O] Whichin sarngmay beeonveged Whed by
treatnment w I flates
maybe deri veé ? 859' %g%gﬁrﬁﬁggggﬂgfﬁl &eﬁéﬁégps&u?%ﬂs\ﬁd&%‘?\dﬁmﬁg%%&such as
by treat nent sekieme % ri f | uor omet hane sul fonic anhydrl de in the presence of a
14 4 June 2004

10 An alternative route to compounds of this invention, as shown in Reaction
Scheme 5, which is particularly applicable to compounds in which R;' is other than
hydrogen, is to build an aldedyde of formula 14. This can be accomplished by
reacting a compound of formula 12 with 2 compound of formula 13, in which R;'
represents lower alky! or lower alkoxy, and X” represents an iodide, bromide, of

15 trifluoromethylsulfonyloxy moiety and Ry represents a protected alcohol or an
aldehyde. For alcohols, suitable protecting groups include silyl ethers, benzyl ethers.
If necessary, aldehydes, may be protected as their acetal derivatives. The compound
of formula 12 can be converted to an aldehyde of formula 15 by convertional steps
which, when Rs is an alcohol, would involve protecting group removal, if necessary,

20 followed by oxidation. Any of the common reagents for the selective oxidation of
primary benzyl alcohols to aldehydes may be employed, for example, treatment
with activated manganese dioxide in an inert solvent. In the case where Rg

' represents a protected aldehyde, conversion to an aldehyde of formula 15 can be
carried out by a suitable protecting group removal, for example hydrolysis of an

25  acetal with dilute acid. Reaction of 15 to give a dehydroamino acid of formula 16
can be effected by treatment with a Wittig reag.ent of formula 17 in which P,’ is
lower alkoxycarbonyl or benzyloxycarbonyl and P; is as defined above. For example
treatment of 15 with {£)-N-(benzyloxycarbonyl)-0-phosphonoglycine trimethyl

' ester in the presence of a suitable base for example tetramethylguanidine leads

30 directly to a dehydroamino acid of formula 16, P; = methyl and Py =
benzyloxycarbonyl. Enantioselective reduction of 16 to the L-amino acid 18 can be
effected by use of a number of reducing agents suitable for the purpose, for
example, the recently described ethyl-DuPHOS rhodium reagent (Burk, M. J,,
Feaster, . E.; Nugent, W. A.; Harlow, R. L. J. Am. Chem. Sec. 1993, 115, 10125)

35 using essentially the literature procedure. Further conversion of 18 to the



WO 01/ 42215 PCT/ EPOQ 11979 24 base such as triethylam ne or

di i sopropyl ethylamine in an inert solvent As shown in React#dHn&eR¥he 6,
one ot her neans of obtaining ortho-substituted benzoic acids involves

t r eat nent WéX0148213- net hoxyphenyl oxazol i ne derivative such EETEPOHHOTNd 19,

Z1 and Z2 = hydrogen, alkyl, chloro, pegfluoro |ower alkyl, |ower 5 alkoxy
with an al kyl Gignard reagent foll owed, by hydrolysis of the oxazoline
ring follow ng the general procedure described by Meyers, A |., Gabel, R

M helick, E. co:ﬁ}aouhds Q&ex@tﬁﬁbnl;&r?& céﬁed-aﬂﬂuslr%ﬁﬂe gélﬂer@iptecﬁl&rﬁci d of
formula 20. 2- &%Ub&tlt ed be %%Ei)‘taésl %ipe?%oea&grve as_conveni ent
precursors t s‘fq"‘féeda("?BY"r E8TG oY gn 5¢h eg:ﬂ

hi ndered ni t gdnliRSused & preyaeRb@pdulds sFRlraEards 614’ hﬂk«b@dlil@ﬁistdﬂhérﬁhan

conventi onal lgcKdr ol %gl S under aci d| c or basic conditio difficult and
bet tor  osul FEURE®. SBtsscABRoBYIIEECHEA ST § A0 Hm HFemRlors PRI R g

benzal @ehydeccfrﬁfgm%@fﬂﬁé1%@65%9811&5&@91 Ra&inQehétdeged  oxi di zi ng
reagent. O her thods are exenplified in Chen, et al., WO 9910312. 15

Reaction Schene 6 Zt 1. RwC 2.. CH3l 3. HydronS|s o.." (I'\""~- 0H
[/ OCH7 R3 19 20 Referring noWweiQiocnRreimeB, Scheme 7, cyclic acids of
formula 23 are known conmpounds or can be prepared using standard

nmet hodol ogi es. F:' ,the preparation of substi t ut &4, al kyl - or

cycl oal kyl car Qxy Fc, acids, alkylation reacti & Be 20 enpl oyed usi ng
an al kali metad n of t aci d or nonoani onpof llt h correspondi ng
ester. For exRaa. ocy*ch? ) é:ar‘bvxw—rrr’a@bﬁ f orroia—2%

8

]
18 P’ O

10 In one embodiment, the N-acyl group, R;’ of structure 11, is derived from a 2-
subsituted benzoic acid. Appropriate 2-substituted benzoic acids are either
commercially available or can be prepared by conventional means. For example
ortho-substituted aryl iodides or triflates may be carbonyiated in the presence of
carbon monoxide and a suitable palladium catalyst. The preparation of such iodide

15 or triflate intermediates is dependent on the particular substitution pattern desired
and they may be obtained by direct iodination or diazotization of an aniline
followed by treatment with a source of iodide for example, potassium iodide.
Triflates may be derived from the corresponding phenols by conventional means
such as by treatment with trifluoromethane sulfonic anhydride in the presence of 2



can be treated with a strong base, for exanple, lithiumdiisopropylamde in
an inert solvent, for exanple THE followed by addition of gfdupe Lv
wherein R41 represents a desired side chain, such as a substituted benzyl,
| oner al kyborspaer 25 al koxy al kyl, azi dol ower al ky4 and poeEPbdEImNd Lv
represents a | eaving group such as a brgmi de, iodide, nmesylate or simlar
group known to participate in ester enolate alkylation reactions. The
product ester 22 maybe hydrolyzed to the acid 23 using alkali netal

Uhe nature oPSRIEERR AT or JfSprl AR AR R It SV A RO "

coupl ed to ain Redctien Sdesmes oponthen means afnbwaﬁwmsqbéﬁtqﬁidbwg’ét directly

cynthes 5. FaY Yo ois 4 Sh B0 Rerdladleie BT, 1T o,

is an a2| do tompeund kﬁy,lzxmdéﬁyh}’dmge , drbgroeper8uorsdaweralkd, Ipwer exanpl e

ZmF Fllea aI k?fo(gﬁbwﬁﬁ fe(texr)%l{a(?(th| onypo%l on}gﬁ%gye%gfthg%gf%&e Slrn ;O\?\gﬂ
known to t héslowiikg ﬁiegdnerai pirbeedare destrfibedddy Mayss, fol aGebelaR | Mikelick, Br oup,
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this case, aIlidﬂdb@fﬁixb&deﬂMrﬁhﬁMsobewetaheoﬂemmﬂrqmsdrﬂbthﬂ can be itself

furth | at ed b i d | . | f
e B e 8 SXATL S 05 AR Sl o
enpl oyrd to ElﬁlﬁfiﬂS&néth?lbémﬂitﬁIee&dveﬁﬂom hyd)ro(tpmpmdladaacidit orhassc 10 i nvention

i ncl ude: SOdI u ani od| rret hoxi de, m line and
ot hers. V\hen S'le)‘%?i re‘feé\%xt‘b‘FSHB Jlgfé fed%cﬁ’&%%%r ol zyed
at a conventgiés bﬁdiihgbleﬂzaldw &ey!hllbesdbybﬁdpuimuﬂﬁg aclrentugrbasgl This group
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application of these nethods to the synthesis of compounds of fornula 23

are provided in Chen, et al. WO 9910313. ﬁclaactéon Schenme 7. 20 23
15 eaction Scheme
1. RMgCl
2. CH3l
3. Hydrolysis z,
[l S OH
L Z
OCHa 2/ R
- 20

Referring now to Reaction Scheme 7, cyclic acids of formula 23 are known
compounds or can be prepared using standard methodologies. For the preparation
of substituted alkyl- or cycloalkylcarboxylic acids, alkylation reactions can be

20 employed using an alkali metal dianion of the acid or monoanion of the
corresponding ester. For example, a cycloalkyl carboxylic acid ester of formula 21
can be treated with a strong base, for example, lithium diisopropylamide in an inert
solvent, for example THF followed by addition of group Ry—Lv wherein Ry
represents 4 desired side chain, such as a substituted benzyl, lower alkyl, lower

25 alkoxy alkyl, azidolower alkyl and the like and Lv represgnts a leaving group such as
a bromide, iodide, mesylate or similar group known to participate in ester enolate
aliylation reactions. The product ester 22 may be hydrolyzed to the acid 23 using
alkali metal hydroxide in a suitable solvent, for example aqueous aicohol.
Depending on the nature of Ry; and the eventual target, the compound 23 may be

30 coupled to an amine such as compound 1 and converted to the target directly or R
may be subject to further manipulation at a suitable point in the synthesis. For



In general, ortho-substituted aromatic acids needed for the Ereparatlon of
conpounds in which Rl = Y-1 can be prepared as exenplified ihJ@ed04et al.
W9910312. R41--1v 21 22 25 For the synthesis of 2-cbl oro-6-al kyl benzoic
aci ds of WOOH223528, wherein R43 is |ower alkyl or cydoaPKF/EPM/HET?
procedure described in Reaction Schene 85is particularly suitable. Thus a
commercially avail abl e al dehyde of fornmula 24 is converted to the imne 25
wherein R42 is |ower alkyl, preferably butyl, by treatnment w th butyl am ne

in aln i nert, mmgm?bmnmgwlgweﬁﬂkﬁmmyme aﬁﬁaﬁmly@ehabjad?smgﬁ)ﬂhe .
resultin co (0] (0] 5ist at eq, W,.t an .exXCcess a Il ghar

dorivative 2 St ptphute resent olgyaa by BirtrienafaRss S Hesfodic:

“treat ment dé&hid&@: lationk a'h@ngahﬂﬁn atieh siehieditedproceduras 'a'ellZlanQ(lodat i on
of 27 to an acid June”gl MO 01/ 42215 26 PCT POO’ 11?79 for. ”H' a 28

“can be carri ?ﬁﬁjqéyﬂ H’é‘F"rPr‘ét&FFéa W@%%I%TW“IP QAT o

sol uti gn of Brémife ato) It&aghﬁ;p&ahyw&sﬁu&hl b@«&n&@pﬁfptﬁt@ﬁﬁl&fphﬂélfbﬁ W t h

sodium chlorite and 30% ogen roxi,de bel o npe ature 5
React i on Sch&REPk: épdi EF’GFC ’@F’-'CEP et?@“??ng%‘slc?senaa@‘ é'gpf" {’

prepare prOdiHéﬂeﬁﬁdq:FrSd&Et o&%B@MfﬁﬂﬁerﬁmhbuﬁtedJ, ﬂit@ﬂimpl&ﬁy%dafﬂbﬁh it
woul d be nore cSluﬂtve ient .to introduce the ester .npiety. at t1 nd of the
synt hesi s. P?JAS E%lnséméﬁd[mm@&mﬁl%é Fh&ﬁBEC‘FQﬂhﬁ‘F-%e 10

a

formation Ofwﬁi%h%ia%rﬁereﬁ{ﬂlﬁﬁﬁtt@@%d&eﬁﬁbﬁedm&ﬂea Mloﬁﬂhs met hods
whi ch __maybe_ usef ul yl'd 1 ncl ude, coupllng of g to t he carboxylic
aci d il t he inyentiong ude: sgdivgn cyagid eSO 5 grorg cedure

conmonl y Koy Gified. Whies ngl[me&tp%méé ﬁ&&dl%‘fbup“\‘cﬁl%ﬂbﬁblﬁ{@‘ Be hydiréliyediate
medi at ed coupl i ng bet ween
convenient point in the synthesis to provide a keto group. This group in turn may
be further manipulated, for example by reduction to an alcohol or conversion to
derivative such as an oxime.
15
Examples of the application of these methods to the synthesis of compounds of

formula 23 are provided in Chen, et al. WO 9910313.

Reaction Scheme 7.
CO,CH

21 ig R,—1 R~ CO,CH, .
- —_—

20 21
In general, ortho-substituted aromatic acids needed for the preparation of

COH

- 23

compounds in which R! = Y-1 can be prepared as exemplified in Chen, etal.,
Ww09910312.

25 For the synthesis of 2-chloro-6-alkylbenzoic acids of formula 28, wherein R43 is
lower alkyl or cycloalkyl, the procedure described in Reaetion Scheme 8 is
particularly suitable. Thus a commercially available aldehyde of formula 24 is
converted to the imine 25 wherein R42 is lower alkyl, preferably butyl, by treatment
with butylamine in an inert, hydrophobic organic solvent, for example heptane.

30 The resulting compound of formula 25 is treated with an excess of 2 Grignard
derivative 26 in an inert solvent, for example THF, followed by acid treatment
during the workup to give an aldehyde of formula 27. Oxidation of 27 to an acid of




carboxylic acid and an al cohol nmaybe enployed with the optional use of a 15
pronoter such as 4, 4-di et hyl ami nopyridi-ne. A typical diinm déJurg 2004

di cycl ohexyl carbodiim de. Another alternative is to treat the carboxylic

- acid wthweortipasti ve al kyl halide, for exanple, an al kyl pceogipee11979 an

acyl oxynmethyl chloride in the presencesgf a base, for exanple sodium

bi carbonate and an inert solvent, for exanple DMF_ The particul ar choice
of nmethod will be determ ned by the nature 20 of the parti cul ar conbi nation
of carboxyl i one
skilled in tﬁ’r&ga'tchsaﬁgtb g?%r{eg%uggtﬁénﬁﬂhgﬁﬂconst itute rogpﬁgéﬂrhrg?/pbe

i ntroduced at mﬂwgmx:@ﬁ?emaémtalﬂgswem ﬁu‘thr‘?é agyenusasstenityilgwithsgdiv@ t he group
P2 in formul d be retained in
t he final p?g%rﬁfg?xdégp E%%%E@%%%%Egglmg’% iavéftl(l) [ow-are for
purposes of illustration and are not |ntended tolimt the invention in
any Wa%c) 30 General Methods: Meltigg P&l 8demyer € taken on a Thomas- Hoover
apparafus and are uncorrected- Optlca rotations were determined with a
Per ki n- El mer nadelO 241 pol ard mshzﬁ11 1H NI\/R @peetra were re@pr ggd with
Varian XL- 200, NE[cury 300 and 4y'J ne D 0ll/ 42215 PCT/ 11979 27
Uni typl us 40 spectrgn usfsng Bt hyl si i ang ( a®H nt er nal
standard. El n |rrpact ( 70 &v and - %;gm bombar (FAB) mass
spectra were t rlF on VG Aut 08Spe€ omrs VG 70E- HF S spectromet dhs. Silica
gel used for golum chronatgagraphy was Mal ¢ nkrodt Sili Car 2¢230-400 nesh
silica gel 5 for flash chromatography; colums were run under a 0-5 psi
head of ni trogdhmapbe desisable t6 peaparemodrugeyters afthorampepndsofithise run on

gl ass thin '%%ud%' @t Shidi9e 6 b‘é"rﬂ%e%bh%?@eng% ixfrodiUPHld &tk Bioifty e ke (E

Merck # 1.05 were visualize wevmn? under 254 nm W' light in a
vi ew box, bythexpdsfithe syathess. Fapthis PlUpOtf-ya Hectindqyes for the

phOSp'lB”D' ybg)lr{ﬁaﬁgﬁ 9{%@%@% fn'ka &'éa@stﬂﬂ éem g@cie ‘g?ﬁlépmﬁ Whitht 0 C12,

W th 4,4 I'am nodi ane prep are accordi ng
to E. VOI‘] Arm,ayweumpmuldmnﬂuvleamggsgofanal@rhqbimtb@gad:;wthamwh$976 120,

presence of acid, for example hydrochloric acid, a procedure commonly kgown asa

Fisher esterification. Alternatively, a2 diimide mediated coupling between the
carboxylic acid and an alcohol may be employed with the optional use ofa

15 promoter such as 4,4-dimethylaminopyridine. A typical diimide is
&icyclohexy]carbodiinﬁde. Another alternative is to treat the carboxylic acid with a
reactive alkyl h;lide, for example, an alkyl iodide or an acyloxymethyl chloride in
the presence of a base, for example sodium bicarbonate and an inert solvent, for
example DMF. The particular choice of method will be determined by the nature

20 of the particular combination of carboxylic acid and desired ester moiety and will
be apparent to one skilled in the art. Ester groups which may constitute prodrugs
may be introduced at any convenient point in the synthesis. For example the group

P, in formula I may represent a desirable prodrug ester and be retained in the final

product.
25 .
EXAMPLES
The Examples which follow are for purposes of illustration and are not
intended to limit the invention in any way.
30 General Methods: Melting points were taken on a Thomas-Hoover apparatus and

are uncorrected. Optical rotations were determined with a Perkin-Elmer model 241
polarimeter. 1H-NMR spectra were recorded with Varian XL-200, Mercury 300 and



224-228. Reversed phase high pressure |iquid chromatography (RP-HPLC)was
carried out 15 using a Rainin HPLC enpl oying a 4L4 x 300 Jgng 200
Dynanmax*m C-18 colum at a flow of 49 ni/mn enploying a gradient of

acet oni t rIWPPL#AB18r (each containing 0.75% TFA) typi cal | yPETERIGIIST 95%
acetonitrile over 35-40 mn. HPLC condizdons are typically described in
the format (5-95-35-214); this refers to a linear gradient of from5%to
95% acetonitrile in water over 35 mn while nonitoring the effluent 20 with
a WV det ect dinigtphs 408 MHe sprctronfete?d, dsinyitethdrhdtii)lsitemed EMS) adimternal

di chl or onet hane), w-propanol . JHF: -t ol uene, ;hexane, her, and
_ gret hanol , ngagﬁﬁ)ds r?é‘? oggﬁ}?ﬁff(&%eevgﬁrbd (ﬁétraéoﬂgbé’an%%‘rﬁ%?ﬁ@éggiﬂafsonal
purificati ospexmepdre trken oh M Aatsperrt Ve 7eEHB massdpectramettiakSilicayel c gr ade
and was 25 us as, i s. ;.Defipnitigns a d her.ejn: ... JHE..i s tetrahydrofuran,
SO Ve o NREEor S0 Al perty s M i SECR 1 ol ek etiRetT s
%2 Byd roxybe rfdlloﬂd’s]i ahfdnato . ?;%ol(tj:lmns 1«;]er<|e run under a 05 psi head of nitrogen to

enzotri azol.e-,1- 0 trjs-(dinet am no osphoni um
e oor oo su gy Thiy Wi ChStAtoRe s Hierom P Lo Bt cotediaTU | s
SB%_ 6 az alc)}eg 24ith dilécagel alis-suklfolieﬂ,b]y, E3 Mertle(E. M&t:!ﬁ# :IWSGDS'D)Lumi r*;hea?'lhhal'ﬁéd)?h 0s Eh ate

IS enzotri azol.e- .. N, -tetranet ur oni exa r ophosphat e,

D PEA s i VESmERaTErRa in vV skt i 4yisBPE bY eROREE IO RIS Wby by v o ne
DPPA i's di pl R ey Ehﬁs}:%ﬁﬁxo@%ﬁﬁ’: dcRd (PMA Pirsd e Pl @ RRtENO) Pr opane

DBU is 1, 8-diazabicycl o _ 0] undec-7-ene NaH1s sodium hydride 10 brine
i s salQr at e@pefgEeCla0d ﬁ%éhle&améh%@mmhw@ﬂbm%ep pared

chromat ogr agpéﬁrding to E. Von Arx, M. Faupel and M Brugger, J. Chromatography, 1976, 120,
224-228.

Reversed phase high pressure liquid chromatography (RP-HPLC)was carried out

15 using a Rainin HPLC employing a 41.4 x 300 mm, 8 pM, Dynamax™ C-18 column
at a flow of 49 mL/min employing a gradient of acetonitrile:water (each containing
0.75% TFA) typically from 5 to 95% acetonitrile over 35-40 min. HPLC conditions
are typically described in the format (5-95-35-214); this refers to a linear gradient of
from 5% to 95% acetonitrile in water over 35 min while monitoring the effluent

20 with a UV detector at a wavelength of 214 nM.

Methylene chloride {(dichloromethane), 2-propanol, DMF, THF, toluene, hexane,
ether, and methanol, were Fisher reagent grade and were used without additional
purification except as noted, acetonitrile was Fisher or Baker hplc grade and was

25 used as is.
Definitions as used herein:

THFis tetrahydrofuran, -
30 DMEF is N,N-dimethylformamide,
DMA is N,N-dimethylacetamide
HOBT is 1-hydroxybenzotriazole,
BOP is [(benzotriazole-1-yl)oxy] tris-(dimethylamino)phosphonium
hexaflucrophosphate, |



LDA is lithiumdiisopropylanide BOP-C is

bi s(2- oxo- 3- oxazol i di nyl ) phosphinic chloride NW is N nethy#Jpya 2¢4 di none
15 Lawesson s reagent is ‘

[ 2, 4- bi s(Wwormeusmsyphenyl ) -1, 3-di t hi a- 2, 4-di phosphet ane- 2 pérriipoifongle] N S
is N-iodosuccinimde. Silica gel chromatyggraphy on Bi otage colums refers
to use of a flash chronmatography system supplied by the Biotage D vision
of the Dyax Corporation 20 enploying prepacked 40g (40s colums), 90g (40m
col ums) or mqgjfs@f(‘?-%iﬂéﬁﬂéﬂmzﬁlluﬁ?-qu3§-t€@£1ﬁbtﬁ?lu?6ﬁm&ﬂth hexane- et hyl
acetate mxtures under 10-15 psi rogen pressure. Exanple 1. 25 N |

(1, 1- di net hyhevefig SBP@QPR;@FS/I ] -4- [ (tributyl)stannyl] -L-phenylal ani ne

met hyl este Afotefoldd NER:

N[(1,1- d| rreﬂ?TI@gltng;)car ban 1|\I|11NN4 i'od %et%é%;%urﬁk%u%&%ﬂg{?‘sﬂﬁsd ester
(5.3 g, rﬂ%ﬁ rfbisppsoppigthylamipen (27.5 nl, 54 nmmol) in tol uene (50 nL) 4

June 2(},04 V\lb@ﬂﬁ%&lﬁqﬁ}ﬁ@%%&aﬁn&gems deoxygenated by alternately
freezing the mxture in a |q Id ni'trogen bath wunder vacuum and t haw ng
under ar gon PEPR)is diphendrhesphotyberids/| phosphi ne) - pal | adi um was added (280
g, 0.22 mmopp ?tfm] heated to refiux for 45 mn as
the col or chan ng ?I(}%(a%?wﬁ B%fﬁbz;f(r%p%% (1:6 ethyl 5 acetate: hexane)

i ndi cat ed t hPBptied Sndiazabicysloim4-8lundei-#Aegnieodi de and an additional portion

(140 nmy, 0.1 }%,Qﬁ atal yst was added. Reflux was continued for |
hr. The mxtltjjre w%sf;sdla%l ggto cool and was concentrated. The resi due was

t aken 10up |nbmandutﬂﬁbaqﬁs))umnﬁlumcbbmﬂleadunen(% m.), stirred for 30 min
and was fi I-i-fé%q:bfb g Q{Ongr pﬁ.ﬁtc_on_centrat ed and was chromat ogr aphed

over a dry si aining 150 g of -silica gel and eluting
with hexane IBAImh&dnhyluiQ;GOP)dam;de acet at e: hexanes to give N [
(1,1-dimet hyﬂséb*ﬁﬂ/%ﬁf’z’ Byl dxa sk 'I1d.1nyl)phosph1mc chloride
' NMP is N-methyl pyrrolidinone
15 Lawesson's reagent is {2,4-bis(4-methoxyphenyl)- 1,3-dithia-2,4-diphosphetane-
2,4-disulfide]

NIS is N-iodosuccinimide.

Silica gel chromatography on Biotage columns refers to use of a flash
chromatography system supplied by the Biotage Division of the Dyax Corporation

20 employing prepacked 40g (40s columns), 90g (40m columns) or 800g (75m
columns). Elution is carried out with hexane-ethyl acetate mixtures under 10-15 psi
nitrogen pressure.

Example 1.

25 N-[(1,1-dimethylethoxy)carbonyl]-4-{(tributyl}stannyl]-L-phenylalanine methyl

ester.
NSn
HN 00ch3 HN c:oac:H3

A solution of N-[(1,1-dimethylethoxy)carbonyl] -4-iodo-L-phenylalanine methyl
30 ester (5.3 g, 13 mmol) and hexabutylditin (27.5 mL, 54 mmol} in toluene (50 mL)




[(tributyl)stannyl]-L-phenylal anine nmethyl ester (5.7 g, 77% as a dear
oil. LR(+)LSIMS (C27HA7NO4ASN): mfz 1081 (2M C4AH9) 570 (M+H)4Jue 2804npl e 2.
2- Am no- 3- br ono- 5-chl oropyridine ci~, ~ Br2, NaOAc, HOAc cl NH2 -N -NH2 A
‘suspensi ONO®M42215 i no- 5-chl oropyridine (5.14 g, 40 nmol) BEWERMIATOUS

sodi um acetate (3.29g9, 40 mmol) in acet2@ acid (25 m.) was nechanically
stirred 20 and warned to a bath tenperature of 45 C. A solution of brom ne
(2.1 nm, 40 mol) in acetic acid (2 nmL) was added over 1 hour. The

resul ti ng orweagdeoygenated byaharnately fekbzing thémitktaredinfailiquéd witkogerebathl | ds wer e

taken up in 400 nL of watgr..the ,suspensi mage, basi ¢ ddiyion of I N
NaGH and t het iR JaROB A Bing et AR Qe TRk aPReryipRbs BB ) The
go rrbld ned ext pai%gmma&?dmie@ i) (?1?1 ﬁm%alNgﬂrdBfE& r%;ibﬁ mdxﬂ;@é)waﬂ.he;a&ﬂome_r S'
ried over . . ncent rati on or - Ani No-:3- -5- oropyri di ne
(4g, 48%, gﬁﬁéﬂ%’%@“ﬁ ‘_f°2° 3’“‘&‘? E‘-"“B’Fﬁ?“" %’ao%i‘ék méﬁﬁﬁ@ Cl Br
i— Br ;)rTB.- 5- C%&f@ezh&ﬂe)gﬁdmdﬁﬁ ;ﬁ'eléenﬂ:elﬁﬁoﬁm o mmgwﬂlgagmml thE_ POO 11979
0! 10 Ol TR, B ER ) CPhSLSBAL e sadh 3 b v
tﬂr_ )eat ed \i\notlil- The %Timﬁh iréWwaddliowed it abéliahdwas?éﬂceﬁﬁatgd. m.rasmmwl > a:suak\en/vafjI er (12
over m n. e, m.xture was.stirred for, an _addi tona mn an
al | oned to w&mh%&#&ﬂa%ﬂ@&%ﬁa@%&ﬂ_%@’ ﬁ?qe‘g??é%ﬁWGpg Wids filtered.
The solids vit@edeHegiinie Wis coriletrated A8 wab throaickrapldd\woera diryistitaunder
vacuu% at SOge? golL?nrn c?’onhtammr' : 21?6 }t:%f giiica gel and eluting with hexane followed by 1:6
ethyl acetate:hexanes to give N-[(1,1-dimethylethoxy)carbonyl]-4-
[ (tributyl)stannyl]-L-phenylalanine methyl ester (5.7 g, 77%) as a clear oil.
LR{+)LSIMS (C27H47N04Sn): m/z 1081 (2M-C4H9) 570 (M+H).

15 Example 2.
2-Amino-3-bromo-5-chloropyridine
Cl e Br,, NaOAc, HOAc Cl N Br
(] —> ®
N~ “NH, N~ “NH,

A suspension of 2-amino-5-chloropyridine (5.14 g, 40 mmo!) and anhydrous
sodium acetate {3.29g, 40 mmol) in acetic acid (25 mL) was mechanically stirred

20 and warmed to a bath temperéture of 45 °C. A solution of bromine (2.1 mL, 40
mmol) in acetic acid (2 mL) was added over 1 hour. The resulting orange mixture
was cooled to 15 °C and filtered. The solids were taken up in 400 ml. of water, the
suspension made basic by addition of 1 N NaOH and the suspension extracted with
ethyl acetate (5 x 100 mL). The combined extracts were washed with 10 % NaHSO;

25 (1 x 100 mL) and were dried over MgSO,. Concentration afforded 2-amino-3-
bromo-5-chloropyridine (4g, 48%), mp 82-84 °C. '

Example 3.
cl N Br,, NaOAc, HOAc  Cl nEr
] > |
N NH 0

; '}‘
H 3-Bromo-5-chloro-1H-2~-
30 pyridone




br ono- 5-chl or o- 1H 2-pyridone (2.77 g, 69%, np 173.5-175 C. E 2gMe 4. d
10 pyridone CH3i, K2C O 3-Bronp-5-chloro- | -nethyl-2 A m x4 dune &i04

3- brono-5-chl oro-1 H 2-pyridone (930 ngy, 4.46 nmnol), potassium carbonate
(1.25 g, wolbiapmbs) and i odonethane (2.8 ni, 45 mml) in 19ciEpeinidm» DVE was
heated to reflex for 18 hr. The m xturegpas filtered hot and concentrat ed.
The residue was recrystallized fromethyl acetate to give

3- brono-5-chl oro-1- nethyl -2-pyridone (740 ny, 74%, np 162-163 T. HRMS

C6H5Br CLNO) : X 220 19243nd Mz |
g 4-(5-Cnl Lf‘os%r?é’t‘%%ﬁé‘;- .%%a‘?‘%.ﬂ%y'?'?ﬁil%?’s‘?%?f(‘ﬁ@g 193 té{sgxanm
(1, 1- di et hy 89 os pyna HE3 (5.2 mil)-wasiconled adithrdrnice bath kg °€ andwasikreated0 CH3
>110' k-0 C N ' o 0 Pl f .

3- b?om?S-chﬁi)ﬁlg-sﬁ!dr?qggﬁ; - -pyr?&ggwlég%%ggén%goy%%rtﬁ%llf I%Lgc?vﬁ 10 mun.
[ (1, 1- di met hifhewivowys wasrskiond fr-an-gdditonal i0yhinsndrafigied to whren(d zdaami ne net hyl

t 1.7 ' = tel
freesi g i he%#@ﬁﬁ%‘# @%Wﬁw@ﬁ%t@%ﬁéﬁﬁ%ﬁﬁ%ﬁaﬁ% Lhawi ng

nder ar gon WwateX)themiwith Q€200 wenOdcied sadasrapa@ith EPHDY t8 give 3-
TELraki {111 GhGy bR S AR § 0 Ty o 30BORL) v aded and the

Example 4.
Cl Br
ClﬁBr CH,l, chg \EI
e EH ?
10 H *  3-Bromo-5-chloro-1-methyl-2-
pyridone

A mixture of 3-bromo-5-chloro-1H-2-pyridone (930 mg, 4.46 mmol), potassium
carbonate {1.25 g, 9.1 mmol) and iodomethane (2.8 ml, 45 mmol) in 10 mL of

15 DME was heated to reflux for 18 hr. The mixture was fltered hot and concentrated.
The residue was recrystallized from ethyl acetate to give 3-bromo-5-chloro-1-
methyl-2-pyridone (740 mg, 74%), mp 162-163 “C. HRMS (C6HSBrCINO): Obs.
Mass 220.9249. Calcd. Mass 220.9243 (M+H). ’

20 Example 5. _
4-(5-Chloro-1-methyl-2-0x0-3-pyridinyl)-N-{(1,1-dimethylethoxy)carbonyl]-L-
phenylalanine methyl ester

HN™ ~CO,CH, - HN” ~CO,CH,
A, LA,
25 A solution of 3-bromo-5-chloro-1-methyl-2-pyridone (660 mg, 2.97 mmol) and N-

[(1,1-dimethylethoxy)carbonyl]-4-[(tributyl)stannyl}-L-phenylalanine methyl ester
{1.7 g, 2.99 mmol) in DMF (30 mL) was deoxygenated by alternately freezing the
mixture in a liquid nitrogen bath under vacuum and thawing under argon (3 X).



m xture was heated to 90 C for 3 hr as the m xture turned dark TLC
indicated that the reaction was not conplete and an additi ohdeneld®y
portion of the catalyst was added and heating continued for 4 hr. The

m xture WO 0WMI8%ed to cool and was 5 diluted with di chl oPEHEPWEA®Pand was
filtered through a pad of celite. The f3ltrate was evaporated to dryness
and the residue was dissolved in 1:1 ether:ethyl acetate (60 nlL). The

sol ution was washed with water (3 x 10 nm.) and brine (1 x 10 nL) and was

dried (NgSOtu)etraRibetnphmﬂhIQsphha)paMumdM(bmgc@m mawolpwaseddediand et ogr aphed
over 150 Ilca 3.eth ac I ve
4- (5-chl o?o- - h%%f)‘;('i?- - t)zx Xﬁ?faﬁg‘a{t?ﬁ%&}car ongl}
I(_2phen§/|8<’éll grth@feamﬁrhwhsmgtcem eﬁ?ﬂxdm}sacﬁﬂﬂﬁnal Lﬂ\ﬁglﬁbﬁnﬂnoﬁqheagtalystn'tgz 863 -
M+Na 5 44 4 15
4- (5-chl oroaﬁg%‘f‘ﬁ%&ﬁngfﬁé@%#ﬁ%ﬁ?# Emﬁ%?ﬁy %&H’eg)to cg@%ﬂ? éster
hydr ochl ori dﬂuadﬂdadlchmmmahhheaﬁﬂiﬁi@mﬁo €l ddmﬁcekmtmello k-0 A
sol ution of 4- (5-chl or t hyl 3-
di met hyl et hd%y F¥aRo5HA @Fﬁdﬂﬂl 9%&1 F‘H%%‘k’fﬁ?r“%éi? gl[e&"fﬁﬂ‘#gm@t%o mol )
in 4 . (ECI (E@lj\ngj)ml Mﬁl&lms)waeﬁedﬁmwggﬂ(?ﬁﬂﬁmﬂgrmdmlma;demdéEtlrat ed to
gi ve - chloro-1- yridinyl)-L-phenyl.al ani ne nethyl ester
(140 ng) as &d ‘%ﬁﬂf‘@%@f) TB SEE Pk@“eﬁ%Q%ﬁi“Pé%%w 321 (M+H). A 25
Exatnrﬁlh eI 72 Nh:&mitagﬁ@hgl @ve?'iﬂ@ bﬁhn&@wl 5 élhﬁﬁghﬁhyihs]ethﬁat&mmemmb 004 VO
- - r n n
01/ 428 5 32%%%@ -Blgr I%%‘éﬂ@r&g Y pyaidiyN-(TE1 BhineBAEhoxy) Ayl
L-phenylalanine methyl ester (670 mg, 54%). LRMS-Electrospray : m/z 863
(2M-+Na), 858 (2M+NH4), 443 (M+Na), 438 (M+NH4), 421(M+H).

Example 6.

15 4-(5-chloro-1-methyl-2-oxo-3-pyridinyl)-L-phenylalanine methyl ester
hydrochloride

CH

N.__O
I

C F

A solution of 4-(5-chloro-1-methyl-2-oxo-3-pyridinyl}-N-{(1,1-

20 dimethylethoxy)carbonyl]-L-phenylalanine methyl ester (210 mg, 0.50 mmo_l) in4
N HCl in dioxane (10 mlL) was stirred for 1 hr and was concentrated to give 4-(5-
chloro-1-methyl-2-oxo-3-pyridinyl)-L-phenylalanine methyl ester (140 mg) asa
white powdeér. LR(+)LSIMS : m/z 641 (2M+H), 321 (M-f;H).

25 Example 7.
* N-[(2-Chloro-6-methylphenyl)carbonyl]-4-(5-chloro-1-methyl-2-oxo-3-
pyridinyl)-L-phenylalanine methyl ester



OCH3 A solution of 4-(5-chloro-1-nethyl-2-o0xo-3-pyridinyl)-L-phenyl al ani ne
met hyl ester hydrochloride (89.5 ng, 0.25 mmol), 2-chl or o- 64deehw@lenzoi c
acid (47 mg, 5 0.28 mmol ), DIEA (175 L,1.0 mml) and HBTU (133 ng, 0.35
mol ) i nversRis ) was stirred at room tenperature for #pchmpoedffye7em Xt ure
was concentrated, the residue was dissghved in ethyl acetate (15 nl), was
WashedvmthOSNHCI (1 x5 nm), sat. HCG8 ( ix 5 rnL), brine (1 x 5
nm) and was dried (MJSO4). The residue obtained upon evaporation was
chromat ographed on 25 g of silica gel, 10 eluting vih 3:1 ethyl

acet at e: hexane tofldi ve N-[(2-chl oro-6- mnethyl pheny*‘l Cggbonyl ] -4-

(5-chloro-1 -nmetM -2- oxo-3-pyridinyl) -L- phenyl (T ne net hyl ester (54
ng). LR(+)LSI u z 962 (2MFNH4), 945 (ZI\/H—% H4), 473 (M+H (2
a)). 15 Exagpte~® Y, (2-chl oro- 6- net hyl phé I - 4-
(5-chloro- | -nethyl xo 3- pyridinyl) -L-phenyl al antge~\pH3 CHs NCO
-N~O Cl1 OCH3 C OH 207A yol ution of

N-[ (2-chl or o- 6- et hyI phe W) oHonyl | - 4-(5- chl or o- | - magy e OCH,

0Xx0- 3- pyri di nyl 92 al @ni ne nethyl ester (51 ng, J0. 108 mAmol) in THF (3
4 June 2004 WO 01142215 PCIPEP00/ 11979 33 nL) was tfeat@d &ith a sol ution
of 1ithium hydroxi de nonohydrate (18 ng, 0.43 mmol) iter (1.0 nl).
Addi ti onal THE was added to effect a dear solution anc sreaction

m xture was stirred | hr. TLC (ethyl acetate) indicated starting materi al
was consuned. A few drops of acetic were added and the entire reaction
mxture 5 wag sﬁﬁﬁbh@ﬁﬁ(ﬂ—oﬁl&o-& -Bethyh2-dXoiBpyrdiayd ddphérgidariit Metgl um and

o e U e RS e oR5RbLL Ul b dSl Bei BaAtPRE v
(2-chl gr o- 6- oBS$ M&DHDEHA)(US uL, 1.0 mmol) and HBTU (133 mg, 0.35 mmol) in DMF (3
mL) was stirred at room temperature for 4 hr. The mixture was concentrated, the
residue was dissolved in ethyl acetate (15 mL), was washed with 0.5 NHCI (1 x5
mL), sat. NaHCO; { 1x 5 mL), brine (1 x 5 mL) and was dried (Mg504). The
residue obtained upon evaporation was chromatographed on 25 g of silica gel,
10 eluting with 3:1 ethyl acetate:hexane to give N-[(2-chloro-6-
methylphenyl)carbonyl]-4-(5-chloro-1-methyl-2-oxo-3-pyridinyl)-L-
phenylalanine methyl ester (54 mg). LR(+)LSIMS : m/z 962 (2M+NH4), 945
(2M+H), 490 (M+NH4), 473 (M+H (2 CI)).

15 Example 8.
N-[(2-chloro-6-methylphenyl)carbonyl}-4-(5-chloro-1-methyl-2-oxo-3-
pyridinyl)-L-phenylalanine.

F’Ha FHS
|N 0 N._O
[
o ~F P
Cl HN OCH, Cl HN OH

CHa GI—!3

20 A solution of N-{(2-chioro-6-methylphenyl)carbonyl] -4-(5-chloro-1-methyl-2-
oxo-3-pyridinyl)-L-phenylalanine methyl ester (51 mg, 0.108 mmol) in THF (3




car bonyl ] -4-(5-chl oro-1|-net hyl - 2- oxo- 3- pyri di nyl ) - L- phenylalanlne (40 ny
82% as a white solid. LR Electrospray : mz positive ion, 483¢naReD4
459(M+H (2 10 d)): negative ion, 457 (MH (2 d)). Exanple 9.

4- (5- chl OVO0142AEhy| - 2- ox0-3-pyridinyl )-N- [ [ PCT/EP00/11979

1- (2- net hoxyet hyl ) cydopentylj - carbony3j - L- phenyl al ani ne nethyl ester Cr
CE 15 Co2CH3 A sol ution of _

4- (5-chl oro- I - et hyl - 2- oxo- 3- pyri di nyl) - L- phenyl al ani ne nethyl ester

hydrochl ori ggL) vds éﬁ@wﬁlli%lﬁﬁmtfh&niﬁi;gdmw@bﬁbﬂ yHeate (13neg0uee

car boxylic aci d. (47 1 nmo d.HBT 133 ,
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Example 9.

4-(5-chloro-1-methyl-2-o0xo-3-pyridiny}l)-N-[[ 1-(2-methoxyethyl}cyclopentyl}-
carbonyl}-L-phenylalanine methyl ester
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A solution of 4-(5-chloro-1-methyl-2-o0x0-3-pyridinyl}-L-phenylalanine methyl
 ester hydrochloride (47.4 mg, 0.25 mmo}), 1-(2-methoxyethyl)cyclopentane
carboxylic acid (47 mg, 0.28 mmol), DIEA (175 pL, 1.0 mmol) and HBTU (133 myg,
0.35 mmol) in DMF (3 mL) was stirred at room temperature for 4 hr. The mixture
20 was concentrated, the residue was dissolved in ethyl acetate (15 mL), was washed

with 0.5 N HCl (1 x 5 mL), sat. NaHCOj3 (1 x 5 mL), brine (1 x 5 mL) and was dried
(MgS0Oy). The residue obtained upon evaporation was chsomatographed on 25 g of
silica gel, eluting with ethyl acetate to give 4-(5-chloro-1-methyl-2-oxo-3-
pyridinyl)-N-[[1-(2-methoxyethyl)cyclopentyljcarbonyl}-L-phenylalanine methyl
25 ester {70.5 mg, 59%). LR-Electrospray: m/z positive ion, 943 (2M+Na), 483
(M+Na), 478, (M+NH4), 461 (M+H); negative ion 919 (2M-H), 521, 459 (M-H).



A solution of 4-(5-chloro-I-nethyl-2-oxo0-3-pyridinyl)-N[ [ 1-(2-nethoxy-

et hyl ) cycl opent yl ] car bonyl ] - L- phenyl al ani ne net hyl ester (694dgne 2045
mmol) in THE (3 nL) was treated with a solution of |ithium hydroxide
nonohydr avee{/2218 ng, 0.58 mmol) in water (1.0 nlL). Suffpcrepsoiibe was
added to the m xture to 10 effect solutgpn. The m xture was stirred | hr
and a few drops of acetic acid were added. The entire reaction m xture was
applied to a 4 x 30 cm C 1S reversed phase HPLC colum and eluted with a

l'inear gradigamgd i@cetonitrile in water of 5 to 95% over 35 min. The
product contarnrng fraction was |yophil| ézed to give 4- }15 chl oro-

1- et hyl - 2- dkEa-ghlgya-Lunethyly2-gee-3tp Zempthoxysieylipydapsatyllcar bony! |
-L 15 phenylé} ell,bégn anihe?d as a white solid. LR-Electrospray : nlz
positive ion 943 (2 )gm 483 (M+Na), 478, (M-NH4), 461 (MrH); négative
ion 919 (2M H), 521, 459 (MH. Exanple 11. 20 1-Benzyl-3

brono- 5-chl oro-2-fgyridone &' Br G A mxture of 3

br ono- 5- chl oro- | - 2-pyri done (950 ny, 4.56 mol), freé“fjﬂay ground pot assi um
carbonate (1.26 .1 mol ) and tetrabutyl ammoni up e 2004 WO

01/ 42215 35 PCI 979 chloride (100 ng) in was |st| red mechanically

W t hout sol in and benzyl brom de (0C56
added. The m xture w3 irred at room tenperature for
was diluted with ethyl ac taé and -filtered » washing the solifs with ethyl
acetate. The filtrate MRS ™5 ggpated to dryness and the 5 rgg Ol
triturated wt al tpoig i ons of hexane. The resCHi S
chr omat ogr aphed over dof silica gel eluting with 3: Qet hyl
acetate followed by 0% et hyl acetate to give

1- benzgl - 3- br ono- 5- chl or o- 2- pyrldone (423 ng, 31%, np 1082110 C_

LR(+) LSI MsS: . 10 Exanpl e
12 (1 Bods SRR 1S oty Eincgl g e -t o iy

[ (1, 1- di net rptichdepimsdidadropy]]-L-p enylalanme methyl ester (69 mg, 0.145 mmol) in

THF (3 mL) was treated with a solution of lithium hydroxide monohydrate (24.3
mg, 0.58 mmol) in water (1.0 mL). Sufficient THF was added to the mixture to
10 effect solution. The mixture was stirred 1 hr and a few drops of acetic acid were

added. The entire reaction mixture was applied to a 4 x 30 cm, C-18 reversed phase
HPLC column and eluted with a linear gradient of acetonitrile in water of 5 to 95%
over 35 min. The product containing fraction was lyophillyzed to give 4-(5-chloro-
1-methyl-2-oxo-3-pyridinyl)-N-[[1- (2-methoxyethyl)cyclopentyi]carbonyl] -L-
15 phenylalanine (48 mg, 72%) as a white solid. LR-Electrospray: m/z positive ion
943 (2M+Na), 483 (M+Na), 478, (M+NH4), 461 (M+H); negative ion 919 (2M-
H), 521, 459 (M-H).

Example 11.
20 1-Benzyl-3-bromo-5-chioro-2-pyridone
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A mixture of 3-bromo-5-chloro-1H-2-pyridone (950 mg, 4.56 mmol), freshly
ground potassium carbonate (1.26 g, 9.1 mimol} and tetrabutyl ammonium




phenyl al ani ne nethyl ester HN- -CO2CH3 CI  a'~O 15 A solution of

1- benzyl - 3- br omo- 5- chl or o- 2- pyri done (296 ngy, 0.98 mmol) and! fune 2004

[ (1, 1-di met hyl et hoxy) carbonyl]-4-[(tributyl)stannyl]-L-phenyl al ani ne net hyl
ester (3BOOM221H 99 mmol ) in DVF (15 nl) was deoxygenat eBCHYEP#VYI&PNat el y
freezing the mxture in a liquid nitron bath under vacuum and thaw ng
under argon (3 x). 20 Bis(triphenyl phosphi ne) pal | adi um di chl oride (80 ny,
0.11 nmmol) was added and the m xture was heated to 90 C for 4 hr as the
m xture tur ndﬂoﬂde(QOOMghdemedmeﬁhhnmﬂpmmmewtﬁosﬁom aadded and

heati ng cont 2 h mxt d tq C il uted
wi th dichlorB eﬂ’éﬂ&"‘d%@g@@;‘ﬁ m&‘iﬁﬁ‘gﬁt‘%’““'u’e‘gﬁs s pl gt
filtrate vvas&m@&iaamﬁetfed?zh]rdﬂmm&uamlsdihaedm&dwlmtasn&ﬁkmeﬂ; ogr aphed
over 150 0 el ut W ceta ive
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car bongl | - i:esiallnewk &hmlﬂatadswifhtsh&kal @otttons(of héxang, THeAidud Wi- El ect r ospr ay:
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1 bonzyl 4. (Fohhame AT CIRF ISR g @ﬁ%ﬁ%@ﬂ?ﬁ%ﬁ%

carbonyl]-L @1emyl al,arBe nethyl ester (248 ng, 0.50 mol) in N HO in 10
di oxanl% (10 nL) was stirred for 1 hr and was concentr at ed. The resi due was

Example 12.
4-(1-Benzyl-5-chloro-2-oxo-3-pyridinyl}-N-[(1,1-dimethylethoxy)carbonyl]-L-
phenylalanine methyl ester

HN CO,CH, c;
O 0

CO,CH,

15
A solution of 1-benzyl-3-bromo-5-chloro-2-pyridone (296 mg, 0.98 mnol) and N-
[(1,1-dimethylethoxy)carbonyl] -4-{(tributyl)stannyl]-L-phenylalanine methyl ester
(560 mg, 0.99 mmol) in DMF (15 mL) was deoxygenated by alternately freezing the
mixture in a liquid nitrogen bath under vacuum and thawing under argon (3 x).

20 Bis(triphenylphosphine)paliadium dichloride (80 mg, 0.11 mmol) was ‘added and

' the mixture was heated to 90 °C for 4 hr as the mixture turned dark. An additional

60 mg of the catalyst was added and heating continued for 2 hr. The mixture was

allowed to cool, was diluted with dichloromethane, and was filtered through 2 pad
of celite. The filtrate was evaporated to dryness and the residue was

25 chromatographed over 150 g of silica gel eluting with 1:2 ethyl acetate:hexane to
give 4-(1-benzyl-5-chloro-2-o0xo-3-pyridinyl)-N-[(1,1-dimethylethoxy)carbonyl}-
L-phenylalanine methyl ester (255 mg, 52%). LMS-Electrospray: m/z 1015
(2M+Na) (4 Cl) 519 (M+Na) 514 (M+NH4)



~triturated with ether (15 nL) and was filtered to give

4- (1-benzyl - 5-chl or 0- 2- oxo- 3-pyridi nyl)-L-phenyl al ani ne nmethy¥naedt (202

ng, 94% as a white powder. LR- Electrospray : mz 1015 (2MtNa, 4 C), 519

(MtNa) S5i¢o0Midh), 497 (MHH). HRMS: Obs. Mass 496. 1774. pEpirech/11dBs S

496. 1765 (MtH). 15 Exanpl e 14. 3

4- (1- Benzyl - 5- chl or o- 2- oxo- 3- pyri di nyl )7RI- [ (2-chl or o- 6- net hyl phenyl ) car bony

|1 - L-phenylal anine nmethyl ester OCH3 0 20 4 June 2004 WO 01/ 42215

PCT/ EPOCO/ 119%37 ﬂﬁﬁ_@ sol ution of . _

4- (1- benzyl - 5%c - 2- 0x0- 3- pyridinyl)-L-phenyl al ani ne nethyl ester

hydr ochl oride (100 ng, 0.23 mmol), 2-chloro-6-nethyl benzoic acid (47 ny,

0.28 mmol), EIEAQ%&O L,1.2 mmol) and HBTU (133 ng, 0.35 nmol) in DWVF (2

m.) was stir ‘oom tenperature for 18 hr. The m xture was '

concent r at ed4-(i{Bengylrechlotee? was-dppidinyipd-phenpoleyineanathgk estet 15 L), was

washed with 8 HCl, (1 x 5 nL), sat NaHCO3 (1 x 5. nL), brine (1 x 5 nL)

and wag drie Y‘?Wgéeﬂ € The residue obtained upoh evaporation was

chr omat ogr aphed_on 25 g of silica gel eluting with 45:55 et hyl

acet ate: hexarfe tp gi ve 4-(1-benzyl - oro-2-oxo-3 pyridinyl)-N [

(2- chl or o- 6- fetAd_phenyl ) car bonyl ] - nyl al ani ne net hyl ester 10 (74 ny,

58% . CObs. Mass 397.1313. Calcd. Mass 397, 1320 (MrH) Exanple 15.15.

4- (1- Benzyl - 5- chlore#2- oxo- 3- pyri di nyl) '

OCH3 G OH n of N [
Cenk

H-Ci

A solution of 1-benzyl-4-(5-chloro-2-oxo-3-pyridinyl)-N-[(1,1-dimethylethoxy)- -
carbonyl]-L-phenylalanine methyl ester (248 mg, 0.50 mmol) in 4 N HCl in

10 dioxane (10 mL) was stirred for 1 hr and was concentrated. The residue was
triturated with ether (15 mL) and was filtered to give 4-(1-benzyl-5-chloro-2-oxo-
3-pyridinyl)-L-phenylalanine methyl ester -(202 mg, 94%) as a white powder. LR-
Electrospray : m/z 1015 (2M+Na, 4 Cl), 519 (M+Na) 514 (M-+NH4), 497 (M+H).
HRMS: Obs. Mass 496.1774. Calcd. Mass 496.1765 (M+H).

15
Example 14.
4-(1-Benzyl-5-chloro-2-oxo-3-pyridinyl)-N-[(2-chloro-6-methylphenyl)carbonyl} -
L-phenylalanine methyl ester
I N._;O o P
cl P et
OCH Cl HMN OCH,
H N O 0 ©
0

CH
20 3




oxo0- pyri di nyl)-L-phenyl al ani ne nmethyl ester (72 ng, 0.13 mml) in THE (3
m.) was treated with a solution of |ithium hydroxide nonohy#dere2¢®h ny,
0.52 mml) 20 in water (1.0 m.). Additional THE was added to effect a dear
sol uti on WA@43S reaction mxture was stirred 1.5 hr at RETVERWINE TLC
(ethyl acetate) indicated starting mat3&rial was consuned. A few drops of
acetic were added and the entire reaction mxture was applied to a 4 x 30
cm C- 18 reversed phase HPLC columm and eluted with a linear gradient of
acetoni tril e\ solutiai 6f 4-0F-bénzyb52bkire2enxo3% ppridinyD s -phenybalanine methght ai ni ng

f ti I i1 d ' 4-(1 | -5-ch -2 .

oxo- 5. pyr | it SEREERIEER 0B st b2 DO 3 B SRS P ne (50
My, 719 a9 shioly; DIBAI(200 IR1 Bl meiohes ity TU (833 ngeq.a5 mmol) anDBEB(A M H (2
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_ Sf I\/I(’r:‘D i35 Exalrfﬁgﬁdlf]eﬁvas'iiiszsolved in3ethy1 apf(:jtgte (ll.‘; rnl%l_),[v[vaf wazshed with 0.5 NI?]CI g}: x5 | N
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resi da@ was (G4 sgp58%il Qls. Masy3974583. Labed( Mass 3N I320dMwldshed with 0.5 N HC
(1 x 5n), sat NaHCOB ( 1x 5 nmL), brine (1 x 5 nL) and was dried 15

(MgSA). The residue obtai ned upon evaporation was chromat ographed on 25 g
of silica dxkmplifing with 60:40 ethyl acetate.-hexane to give
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A solution of N-[(2-chloro-6-methylphenyl)carbonyl} —4-(1—benzyl-5—chloro-2—
oxo-pyridinyl)-L-phenylalanine methyl ester (72 mg, 0.13 mmol) in THF (3 mL)
‘was treated with a solution of lithium hydroxide monohydrate (22 mg, 0.52 mmol)

20 in water (1.0 mL). Additional THF was added to effect a clear solution and the
reaction mixture was stirred 1.5 hr at which time, TLC ( ethyl acetate) indicated
starting material was consumed. A few drops of acetic were added and the entire
reaction mixture was, applied to a 4 x 30 cm, C-18 reversed phase HPLC column
and eluted with a linear gradient of acetonitrile in water of 5 to 95% over 35 min.

25 The product containing fraction was lyophillyzed to give 4-(1-benzyl-5-chloro-2-
oxo-3-pyridinyl)-N-[(2-chloro-6-methylphenyl)carbonyl]-L-phenylalanine (50 mg,
719%) as a white solid. LR-Electrospray : m/z negative ion 533 (M-H (2 CI));



met hyl ester (80 ng, 63%. LR Electrospray : mz 1123 (2MtNa), 1118
(2MFNH4), 573 (M#Na), 20 568 (MrNH4), 551 (MrH (1 C)). HRVS} Jas200dass
551.2297. Calcd. Mass 551.2313 (MtH). ale IT

4- ( 1- BenzWio-@4etbor o- 2- oxo- 3- pyri di nyl ) - PCT/EP00/11979

N-[[1- (2- net hoxyet hyl ) cycl opentyl ]- 25 c3g bonyl ] -L-phenyl al ani ne 4 June
2004 WD 01/ 42215 39 CO2H PCTI EP00/ 11979 A sol ution of

4- (1- benzyl - 5-chl oro-2-o0xo-3-pyridinyl)-N[[1-(2-

net hoxyet hyl ;)ogmle aﬁﬁssz(Mmapgsytmmmesasl (M-EHI 2P HRMS: @b Mdsy' 8 U,
0.142 nmmol) trezﬂﬁgi a solution of lithium hydroxide
5 nonohydr at é3{5éA9 QF‘S‘hﬁﬁ Jer (1 0 m). Sufficient THE was
added to the mixture to effect solution. The mixture was stirred 1 hr and
a few drops of acetic acid were added. The entire reaction m xture was
applied to aExampimlém C 18 reversed phase HPLC col um and eluted with a
gradi eng of Qﬁﬁtg&iiyf-slcﬁldrﬁ—zﬂ@i@?: py®idinyt)-Ko{ %?wytﬁbxﬁaayncpdoﬁaﬂymr oduct
containing fraction was Qp yzed to give

4- (5- chl or o- |cathogylitL-ph Wial@lpm BED - N[

[ 1- (2- met hoxyet hyl )cycl opentyl }- car bonyl ] - - phenyl al ani ne (45 ng, 60%

as a white solJ LAMS- El ectrospray: m z Ive ion 559 (M+Na), 554
( MENH4) , 537 (I d)); negative ion 535 4 H (1 A)). HRVS: obs. nass
537.2151. cal ss 537.2156 (M+H). 15 Exanpl g 18

(1.9 g, 20 mol) in
'11 a _solution of brom ne
) over 5 min. The
roceed overni ght and the Nting precipitate

RecrystaH—i—)t—i on fromaceffonitrile afforded
0.78 g of 3-brono-1H 2-pyri flone. 4 June 2004 WO 01/ 422 %L@@OO/ 11979
H,N

,N” ~CO,CH, CH0
¢!
 H=CI

A solution of 4-{1-benzyl-5-chloro-2-oxo-3-pyridinyl)-L-phenylalanine methyl

10 ester hydrochloride (100 mg, 0.25 mmol), 1-(2-methoxyethyl)cyclopentane
carboxylic acid (47 mg, 0.28 mmol), DIEA (200 pL, 1.2 mmol} and HBTU (133 mg,
0.35 mmol) in DMF (2 mL) was stirred at room temperature for 18 hr. The mixture

~3-Brono- 1H 2- pyri dgne.s To a sol ution of | H 2-py
| M agqueous pot as 20 bromde (20 nL) was a
(3.2 g, 20 mml? [

reaction was af
was collected to give

was concentrated, the residue was dissolved in ethyl acetate (15 mL), was washed
with 0.5 N HCl (1 x 5 mL), sat. NaHCO; { 1x 5 mL), brine (1 x 5 mL) and was dried

15 (MgSOQy,). The residue obtained upon evaporation was chromatographed on 25 g of
silica gel, eluting with 60:40 ethyl acetatechexane to give 4-(1-benzyl-5-chloro-2-
oxo-3-pyridinyl)- -N-[[1-(2-methoxyethyl)cyclopentyl] carbonyl}-L-phenylalanine
methyl ester (80 mg, 63%). LR-Electrospray : m/z 1123 (2M+Na), 1118
(2M+NH4), 573 (M+Na),

20 568 (M+NH4), 551 (M+H (1 Cl}). HRMS: Obs. Mass 5531.2297. Calced. Mass
551.2313 (M+H).

Example 17,
4-(1-Benzyl-5-chloro-2-oxo-3-pyridinyl)- N-[[1-(2-methoxyethyl)cyclopentyl}-
25 carbonyl]-L-phenylalanine




40 Exanple 19. B Y- -":0 | CH3 3-Brono-i-nethyl-2-pyridone. A m xture of
3- brono- | H-2-pyridone (740 ng, 4.25 mmol), potassium car bonatdunq200i8g, 8.5
mol ) and i odonmet hane (2.65 nL, 42.5 nmmol) in DME (10 inL) was 5 heated to
reflux oMO@A/EIAS The nmixture was filtered, washing w th ECEEPIGHLIRte and
the filtrate was evaporated to dryness. 39The residue was purified by dry
colum chromat ography over 27 g of silica gel, eluting with ethyl acetate
to give 3 brono-I- nethyl-2-pyridone (0.63 g, 79%. LRVS (el ectrospray),
positive ion, 188 (M+H). 10 Exanpl e.£0. 3-brono-I|-nethyl-2-pyridone and

3, 5-di br ono- t hyl - 2- pyri done 3 NCO ~N~O Br Br' "Br A solution
of 1-nethyl - I done (2.73 g, 25 and bromne (1.4 ni, 27 15 nmmol)
in glacial aceticlacid (150 nL) was stijfired 48 hr at room tenperature. The

m Xture was con
basic to |litnu$ er W|th 10Nsod|
di chl or onet hane '

' b .'Filtr ev.apQration of the solvent gave
4.7 g, which 20 was pufifijed by dr? chr omat ogr aphy over 150 g of silica
gel, eluting with 1:6 - tate: hexane fﬁh ONR
“acet at e: hexaneCHhe fr cggpa(g%nd t &HePw e aS 2

3, 5-di br ono- 1- net hy o done (2.0 g, 309 i El ectrospray: mz 266
(MrH (2 Br)). NI\/R( § 3.597 (s, 3H), 4% (d, | = 2.7, 111), 7.791
(d, j 7 2. 7 second conpound to el[dte was

bosi t1ve 10 Eil'ff Zﬁﬁ?%adé%%a%sldﬁge-?- SRR R A EE Y e
(1, 1- Di net h;ﬂedidi@m&lbﬂ))q&fdpeﬂgrl]}:arbénﬂl—lnphdlylalaEﬁMeﬂwbgstdr({781;dg) 6042
mmol) in THF (3 mL) was treated with a solution of lithium hydroxide
5 monohydrate (24 mg, 0.57 mmol) in water (1.0 mL). Sufficient THF was added to
the mixture to effect solution. The mixture was stirred 1 hr and a few drops of

ken up in water (100 nl), nade
oxi de and was extract ed wi_th

acetic acid were added. The entire reaction mixture was applied to a 4 x 30 cm, C-
18 reversed phase HPLC column and eluted with a gradient of acetonitrile in water
of 5- to 95% over 35 min. The product containing fraction was lyophillyzed to give

10 4-(5-chloro-1-benzyl-2-ox0-3-pyridinyl)- N-{[1-(2-methoxyethyl)cyclopentyl]-
carbonyl]-L-phenylalanine (45 mg, 60%) as a white solid. LRMS-Electrospray: m/z
positive ion 559 (M-+Na), 554 (M+NH4), 537 (M+H (1 Cl)); negative ion 535 (M-
H (1 Cl)). HRMS: obs. mass 537.2151. calcd. mass 537.2156 (M+H).

15 Example 18.
3-Bromo-1H-2-pyridone.

To a solution of 1H-2-pyridone (1.9 g, 20 mmol) in 1M aaueous potassium
20 bromide (20 mL) was added a solution of bromine (3.2 g, 20 mmol}in 1 M
agueous potassium bromide (40 mL) over 5 min. The reaction was allowed to
proceed overnight and the resulting precipitate was collected to give 1.4 g.
Recrystallization from acetonitrile afforded 0.78 g of 3-bromo-1H-2-pyridone.




phenyl al ani ne net hyl ester. 4 June 2004 WD 01/42215 41 PCT/ EPOO111979 H V
-C2CH3 0-1--0 HN -COCH ~0"~0 2 3 A solution 4 June 2004

of 3- br ono- 1- net hyl - 2-pyridorie (94 ng, 0.50 mvl) and N-[(1, 1-

di met hy| ¥@8x¥R¢ar bonyl ] -4-[(tributyl)stannyl]-L-phenyl aPEHER/H8Thy|
ester (284 5 ng, 0.50 mmol) in DVF (3 r@b) was deoxygenated by alternately
freezing the mxture in a liquid nitrogen bath under vacuum and t haw ng
under argon (3 X). bis(triphenyl phosphi ne)palladiumdichloride (40 ng,
0.057 mvl ) #mampldd®d and the mixture was heated to 90 C for 3 hr as the
m xture turned dark. TLC indicated ¢that the reaction was not conplete and

an additional portion of gt al yst 10 was added and heati ng
continued forll4 hr. Th ] reliwag, all owed to cool and was diluted with
di chl or onet haniy ( m.) was l;ll tered thr ough a pad of celite. The

~filtrate was evaporated to drynesiH,and, the residue, was ssol ved in 1:1
ether-ethyl acetate (20 nL). The Sol L3 BEPPRESs héePRRYORSwat er (1 x 10

m.), 5% pot agshifire bf 9Brbsis- 1([‘?—2ép yRidak (PA0mYY Emﬁﬂol}(pé&sﬂhﬁn@ﬂ%ﬂw& dri ed
(MgS™). The residue 15 obtai ne on con ntratlo %ﬁﬁo%r aphed
over-25 g of (k18g 88 mymolapdiedame } B2y ve
N-[(1, 5 d' e Ot EL YRHYE dfcthigR) Th]znﬂxﬁ&e was ﬁltered washing with ethyl acetate and

met hyl - 2- oxo- 3- pyri di nyl)-L- phen al ani ne net hyI est er (64 rrgc? 33% . LRVG-

El ect r ospr aythe étep'@é FYEIW@WQ)W §5('@Rﬂ#l<ﬂ uerwes puakiedby: HRVE:

Obs. Mass 38 Migsf tiniHith etB aE{AERb 8ive3-bromo-1-
4- (1- met hyl - oxo r|d|n h Ialanlne net hyl . ester hydrochlorlde
It HC HN\ S (electrospray), pasitive ion, 188 (M+H).

10 Example 20.
3-bromo-1-methyl-2-pyridone and 3,5-dibromo-1-methyl-2-pyridone

GH, CH,
N._ .0 N. O N. .O
- Br . Br Br

A solution of I-methyl-2-pyridone (2.73 g, 25 mmol) and bromine (1.4 mL, 27

15 mmol) in glacial acetic acid (150 mL) was stirred 48 hr at room temperature. The
mixture was concentrated. The residue was taken up in water (100 mL), made basic
to litmus paper with 10 N sodium hydroxide and was extracted with
dichloromethane (3 x 50 mL). The combined extracts were washed with brine (30
mL) and dried (MgSO,). Filtration and evaporation of the solvent gave 4.7 g, which

20 was purified by dry chromatography over 150 g of silica gel, eluting with 1:6 ethyl
acetate:hexane followed by 1:1 ethyl acetateshexane. The first compound to elute
was 3,5-dibromo-1-methyl-2-pyridone {2.0 g, 30%), LR-Electrospray : m/z 266
(M+H (2 Br)). NMR(CDCI3) & 3.597 (s, 3H), 7426 (d,} = 2.7, 1H), 7.791 (4, j =
2.7, 1H). The second compound to elute was 3-bromo-f—methyl—Z»pyridone (1.39

25 g, 30%), LR-Electrospray : m/z positive ion 251 (M+Na+CH3CN), 188 (M+H).

Example 21.
N-[(1,1-Dimethylethoxyl)carbonyl]-4-(1-methyl-2-oxo-3-pyridinyl)-L-
phenylalanine methyl ester.




0 4 June 2004 WO 01/42215 PCT/ EPOQ 11979 A sol ution of

1, 1- di met hyl et hoxyl ) car bonyl ] - 4- (1- met hyl - 2- oxo- 3- pyri , o dyne) 2004

enyl al ani ne nethyl ester (60 ng, 0.155 mml) in 4 N HO in dioxane (4
was WOIMHRASf or 2 hr and was concentrated. The resi dBETHRE0/TIBTX ur at ed
h several portions of ether to give4l

(1- met hyl - 2- oxo- 3-pyridi nyl)-L-phenyl al anine nethyl 5 ester hydrochl oride
(55 ng, quart) as a white powder. LRVMS-El ectrospray : mz positive ion 573

(2M+H) 328 ( MrH+CH3CN) 319 ( MFH+CH3OH) 287 ( M+H) . . Cbs. Mass
287.1396. Cal cd. Mass 287. 139w Exanpl e 23. 10n. .o

N-[ ( 2- br ono- 5- methoxyw onyl] - 4- (1- et hyl §i2- oKo- 3- pyri di nyl) - L-
phenyl al ani ne_agt ste : + CO2CH3 H-Cl O

4- (1- et hyl - 3 3-pyridin henyl al ani ne net hyI

(52 ng, O0.16 "syE 2- Br on O%ybe >

DI EA (140 L; OL80 nmol) aro HBTU 8nc1); mml)lnDIVF B nL) was
stirred at rooﬁ]!enperature fo hrCOBHe rmi xt ur e vvas coHNENIGREHg, t he
resi due was di ssolved in eth @te (15 nlL), was dL%th 0.5 N HC
(1 x5 nm), sat NaHCO3 (Ix 5 nL), Brine (1 x 5 n) and ried (MgSH).

The residue obtained upon evaporation (85 ng) was chromatographed on 25 g

of silica 20 gel, eluting with ethyl acetate to give
N-[ ( 2- br ono- Bsdunhnn@%emb)lemeﬂuﬂ:ﬂl-y}wmiow (94 mg, 0.50 mmol) and N-[(1,1-

RS Gos. BREEONOHALEtbRL A RERED: %B%é@%%ﬁ‘iﬁ“‘*ﬁﬂ% Y
( 2- br oB0- 5- MEELSY mineely in) RYMAGmML) wasdeptygenatied by altemetely fogazingithg| ) - |-
phenyl al ani ng, 4..40g hqg.ldd' m&gggnl%éﬁ%ngerm(uﬁﬁ%dh}a%gg uﬁaerqf'gon (3X).

bis(triphenylphosphine)palladium dichloride (40 mg, 0.057 mmol) was added and
the mixture was heated to 90 “C for 3 hr as the mixture turned dark. TLC indicated
that the reaction was not complete and an additional 20 mg portion of the catalyst

10 was added and heating continued for 4 hr. The mixture was allowed to cool and was
diluted with dichloromethane (20 mL) and was filtered through a pad of celite. The
filtrate was evaporated to dryness and the residue was dissolved in 1:1 ether:ethyl
acetate {20 mL). The solution was washed with water (1 x 10 mL}, 5% potassium
fluoride (2 x 5 mL) and water (1 x 10 mL) and was dried (MgSQ,). The residue

15 obtained upon concentration was chromatographed over 25 g of silica gel eluting
with 4:6 ethyl acetate:hexane to give N-[(1,1-dimethylethoxyl)carbonyl]-4-(1-
methyl-2-oxo-3-pyridinyl)-L-phenylalanine methyl ester (64 mg, 33%). LRMS-
Electrospray : m/z positive ion, 795 (2M+Na) 409 (M+Na) 387 (M+H). HRMS:
Obs. Mass 387.1935. Calcd. Mass 387.1920 (M+H).

20

Example 22,
4-(1-methyl-2-oxo-3-pyridinyl)-L-phenylalanine methyl ester hydrochloride

=

=

o
Z-0
\ /X

H-Cl
_._+

>|\ H/‘L CO,CH, HN" ~CO,CH,
0 0




CH ,o0 .NN_-OAsolution of

N-[ (2- br ono- 5- et hoxyphenyl ) carbonyl ] - 4- (i - met hyl - 2- oxo-3- 4 June 2004

pyri di nylﬁltqe hen | al ani ne net hyl ester (52 ng, 0.104 mml) in THE (3 nlL)
was 5 tre h a solution of lithium hydroxide nonohy RCGHEPIZDPTAy, 0. 47
mml ) in water (1.0 m.). Methanol (0.5 42) was added to effect a clear
solution and the reaction mxture was stirred 18 hr. Acetic acid (0.5 nl)
was added, the entire reaction mxture was applied to a 4 x 30 cm C-18
reversed phasksdhtich ofoNj(ihi- dimdﬂglethcmil)wd:bha)&]-g{(adhethyl Noxaéepm‘d:hylb-l ein
water of 5t 3 uct on ract| S

| yophi | | y'zedqf Eﬁ Y\%%i%ﬁweﬂerqgo mg, I?miﬁﬁtp&é"

et hoxyphenylW&sahi:redlﬁirph&-a(xdwmtcb;tenhmdoTBemﬁudwayhﬁmtat@mthlsa}ewh ne (39.

(hihy - 15 Ex it g g T b AR 3 R R prapigimeli 0712
[ (1, 1-dbnet hydstet h;d«;ac})loadda(csﬁyng quiant)pis @ whitelpawidee LRM$ Elecasipray : He - co2CH3
o N L5 aiie fn 57 T2 ALY (e B B R0 BB RRASL CEBOHTas7 Y

di met hyl et hoX¥yBiisr ObsMdss 287. (396, Qulcir Mes28n0394 (Ni+Henyl al ani ne net hyl

ester (568 ng, 1.0 nmol) in DVF (7 nL) was deoxygenated by alternately
freezing the mxture in a liquid nitrogen bath under vacuum and thaw ng
under argon (Exapéple23bi s(tri phenyl phosphi ne)pal | adi um di chl ori de (80 ny,

0, L1,THP1) " 8 R 209400 A1 2L PO SO Lt 09 (e

i ndi cated t lphenglileniheanthybesté@s not conpl ete and an addi ti onal 40 ngy
portion of the catalyst was added and heati n continued for 4 hr. The

m xture was al l wed to cool and was diluted¥sth dichl or onet hane (40 nli)
and was filtere @'oughapad of celite. T'é O

| I

=~
—3
HN™ ~CO,CH,

H,N" ~CO,CH, CH,O
\[ I gc)
H~Cli &

A solution of 4-(1-methyl-2-oxo-3-pyridinyl)-L-phenylalanine methyl ester
hydrochloride (52 mg, 0.16 mmol), 2-bromo-5-methoxybenzoic acid (45 mg, 0.19
15 mmot), DIEA (140 pl, 0.80 mmol) and HBTU (85 mg, 0.22 mmol) in DMF {3 mL)
was stirred at room temperature for 18 hr. The mixture was concentrated, the
residue was dissolved in ethyl acetate (15 mL), was washed with 0.5 NHCI (1 x5
mL), sat. NaHCO; ( Ix 5 mL), brine (1 x 5 mL) and was dried (MgSOy). The
. residue obtained upon evaporation (85 mg) was chromatographed on 25 g of silica

-

20 gel, eluting with ethyl acetate to give N-[(2-bromo-5-methoxyphenyl)carbonyl]-4-
(1—methyl—Z-oxo-S-pyridinyl)-L-phenylalanine methyl ester (54 mg, 68%). HRMS:
Obs. Mass 499.0872. Calcd. Mass 499.0869 (M+H) -

Example 24.
25 N-{(2-bromo-5-methoxyphenyl)carbonyl]-4-( 1-methyl-2-oxo-3-pyridinyl)-L-
phenylalanine




5 filtrate was evaporated to dryness and the residue was di ssolved in ethyl
acetate (30 mnL). The solution was washed with water (1 x 104dune 2634
potassium fluoride (2 x 10 nL) and brine (1 x 5 nL) and was dried (MgSOH).
-The resi M@ 0HI24% ned upon concentrati on was chronat ogr apREWEFWENIOITS g of
silica gel eluting wwth 3:7 ethyl acet4gehexane to give

4- (5- brono-| - et hyl - 2-oxo-3-pyridinyl)-N[(1,1 10

dunet hyl et hoxyl ) car bonyl ] - L- phenyl al ani ne nmethyl ester (140 ng, 30% . FAB
M5: 465 (M+H (1 Br) Exanpl e 26. CH,

4- (5-brono-1-net hyl -4 38xo- 3-pyridinyl)-L- A al ani ne methyl ester 15
hydr ochl ori de YH3 N, -4 elN,:~,0 'COR2CH3 ~0O,--0 H2N' ' CO2CH3
H C A solution of
N-[ (1, 1-di met hyl et hoxy ¥yl - 2- oxo- 3-
pyridinyl)-L-phenylal ani nejnmethyl estér (135 ng,, O28Hmol) in 4 N HCL in

20 di oxane (5 nlL) was stHy ,aHOr 2 hr ae%oms cgncgntrated. The residue
was triturated weHP seyekal portions of e 0 Qi ve
4- (5- br omo- 1x4get hyl - 2 0do-%- pyri dinyl)-L-ph } ani ne methyl ester

hydrochl ori de (120 ng, quint) as a white powder. LRVMS-El ectrospray : niz
positive ion 729, 2ND+H (2 Br), 406 (M-H+CH3CN), 397 (M+H+CH3CN (1 Br)),
365 (MtH (1 Br)). HRMS: (bs. 25 Mass 365.0504. Cal cd. Mass 365.0501 (M+H).
Exanpl e 27. Alsolution of N-[(2-bromo-5-methoxyphenyl)carbonyl}-4-(1-methyl-2-oxo-3-

[ (2- brono-5- et hoxyphenyl L bonyl - 4- (&2 br - et byl -
pyridinyl) - LE)thénrﬂyglp}eﬁﬂ%\‘%gﬁg&%ﬁ& F{a&zﬁn g%@%ﬁ%ﬁﬁ@%ﬂﬁﬁ“
PCT/ EPB0/ 1197 &tedtitloaRaIbBor\ oSlithitrh bpdrokide monohydrate (20 mg, 0.47 mmol) in
4- (5-bromo-1 Lt (14 fy SnSadi (6.5 L Pebas ahalD el 2REASOMIRIMAhd the
reaction mixture was stirred 18 hr. Acetic acid (0.5 mL) was added, the entire
reaction mixture was applied to a 4 x 30 cm, C-18 reversed phase HPLC column
- and eluted with a gradient of acetonitrile in water of 5 to 95% over 35 min. The
10 product containing fraction was lyophillyzed to give N-{(2-bromo-5-
methoxyphenyl)carbonyl]-4-(1-methyl-2-oxo0-3-pyridinyl)-L-phenylalanine (39
mg, 78%) as a white solid. HRMS: Obs. Mass 485.0703 Calcd. Mass 485.0712
(M+H).

15 Example 25.
4-(5-bromo-1-methyl-2-oxo-3-pyridinyl)-N-{(1,1-dimethylethoxyl)carbonyl]-L-
phenylalanine methy] ester.

SNY W0
0o "0
A solution of 3,5-dibromo-1-methyl-2-pyridone {267 mg, 1.0 mmol) and N-[(1,1-
20 dimethylethoxy)carbonyl]-4-[(tributyl)stannyl}-L-phenylalanine methyl ester (568
mg, 1.0 mmol) in DMF (7 mL) was deoxygenated by alternately freezing the
mixture in a liquid nitrogen bath under vacuum and thawing under argon (3 X).
bis(triphenylphosphine)palladium dichloride (80 mg, 0.11 mmol) was added and



ester hydrochloride (120 ng, 0.30 nmol), 2-brono-5-nmethoxybenzoic acid (82
5 ng, 0.36 mmol), DI EA (260 L,1.5 mml) and HBTU (157 ng, 0449314 in
DMF (4 nL) was stirred at roomtenperature for 18 hr. The m xture was
concent r WOPLVRHE residue was dissolved in ethyl acetate PERERPY119Ghs
washed with 0.5 NHa (1 x 5 nL), sat. M#HCO3 ( Ix 5 nL), brine (1 x 5 nL)
and was dried (MgSO4). The residue obtai ned upon evaporation (180 ng) was
chromat ographed 10 on 25 g of silica gel, eluting with 3:1 ethyl

acet at e: hexatse mixtageweashefté® tdB#DfoD 3 hr as the mixture turned dark. TLC indicated

oheny! 3 ani nEAFBIRCasy i PR Rgte S SRR 4,8 Bostet e Gyt ol ca

Mass 576. 997 9ra Mdd):l ahﬂHExlmgﬁoﬂuﬂﬁed fdr[ti(l& The mixture was allowed to cool and was

br ono- 5- et h rbon

ye 1yl - | SHHEA G b Angas effecgbichief fikad oppelice The

N- [ (g & om(; Eitfa)téhﬁs( myﬁdmamﬁwm&&et&wmghsmégiﬂo%tﬂyl aEéilate (30 THE (3

0XO0- ridin | al ani ne

0 wan 1 caPd. T PR R Mt R AP A b bR Bbaide o

ﬁ/efﬁ rmlD| %0410&[19 aﬁa%ng\(l535{:@%}?%%&3?Mg3¢27|3‘hf4&1dﬁ Md tﬁéd(qioxﬁ [TL)
ano was a o e cl_ear. sol uti on. an action

m xture was g?‘?quEElu‘i%wFﬁﬁ“%éWPgE 8"?‘01 §9ﬁ§§1 gﬂfﬂ’@dﬂﬂf ?rg g’rY ire

r e?ct ion deh(sHtﬁe h%n@@@élved-(‘jlbr&né—%nﬁﬂ;}?-mmt% 34|‘i>yhﬂit§'[)SNC{(p,mase HPL9050/

columm, an ien acetonitrile 0

over 3 nin. 3 gﬁg raﬁfb%@gﬂf]ai?ﬁ?‘?'?’éﬁlﬁ‘ﬁ%ﬂew {rter 1@% Eé"{pgé:@%%& give N

[ (2- br onmo- Sae5mubpKpEgNy| ) car bonyl ] - 4-(5- br ono-

- met hyl - 2- oxo- 3-pyridinyl) -L- phenyl al ani ne (22 mg, 799% as-a white solid.

HRVS: (Cbs. Mass 562.9814. Calcd. Mass 562. 9817 (I\/H—i). 10 Exanpl e 29.

Preparati on gidhn 1@a5chl or o- 6- et hyl phenyl )car bonyl ] -4-(1-met hyl -
2- 0x0- 3-pyridin IS al ani ne net hyl ter 0
by 4- (5)131'0 rt}lyll 2-0x0-3-pyndinyl] L—p enylalanine methyl ester

15 hydrochlonde

%1 o,

HN CO,CH, H,N" “CO,CH,
H-C!

A solution of N-{(1,1-dimethylethoxyl)carbonyl]-4-(5-bromo-1-methyl-2-oxo-3-
pyridinyl)-L-phenylalanine methyl ester (135 mg, 0.29 mmol) in 4 N HCl in

20 dioxane (5 mL) was stirred for 2 hr and was concentrated. The residue was
triturated with several portions of ether to give 4-(5-bromo-1-methyi-2-oxo-3-
pyridinyl)-L-phenylalanine methyl ester hydrochloride (120 mg, quant) as a white
powder. LRMS—Elecirospray: m/z positive ion 729, 2M+H (2 Br}, 406
(M+H+CH3CN), 397 (M+H+CH3CN (1 Br)), 365 (M+H (1 Br)). HRMS: Obs.

25 Mass 365.0504. Calcd. Mass 365.0501 (M+H).

Example 27.
N-{{2-bromo-5-methoxyphenyl)carbonyl]-4-(5-bromo- 1-methyl-2-oxo-3-
pyridinyl)-L-phenylalanine methyl ester



Ove C16H19CNZC3 Mol . W.: 322.79 OH C$HTCLIO2 Mdl. W.: 170.59 Owe
C24H23CIN2O4 Mol . W.: 438.90 To a suspension 4 June 2004

of 4- (1- met hyl - 2- oxo- 3- pyri di nyl ) - L- phenyl al ani ne nmet hyl ester

hydr ochl oWOdd/434Ft (101 ny, 0.313 mmol ), 2-chl oro- 6- met hy PEEEPBVEIZELI d (60
my, 15 0.35 mmol) and HBTU (133 ny, 0.3%5mmol) in DMF (2 nL) was added DI EA
(122 .iL, 0.88 nmol) at roomtenperature. The resulting m xture was
stirred for 15 h. Then, the m xture was poured into water (25 nmL) and the
organi ¢ conpound (¥hs extracted into ethyl acet@tle (2 x 15 m.). The

conbi ned et hyl oe extracts were washed s egsively with 0.5 N HCl

(25 nL), satura aHCO3 solution (25 nl), ne solution (25 nL) and
were dried oye y s nmagnesi Ym sul f at g, al@n of the drying agent
and concentration ga he cr duct which was

ified by silica gel
chr omat ogr aphy usi ng > ng (88% yi el d)

=5

of N~ [ (2-chloro-6-nethyiphenyl) carbonyl] -4- (1-nethy_-2-o0x0-3-

pyri di nyl) - L-phenyl al aH-.i“Ke @8l ester as an anorph whCeHsol i d.
FAB-HRMS 25 nle cal cd fpprgC24H23CI N2O4  ( M+Hijy x4 ound 439. 1414.
Exanpl e 30. Preparation of

N-[ ( 2- chl or o- 6- net hyl phenyl ) car bonyl ] - 4- ( 1- net hyl = Br

2- 0x0- 3-pyridi nyl)-L-phenyl al anine 4 June 2004 WO 01/42215 PCT/ EPOQ 11979
47 N., ON,-.,,0 C24HHCIN2O4 C23H21 CIN204 Mol. W.: 438.90 Mol. W.:

424.88 T | f . :
(ot o o- 6. AAPREAN G (@ibrBlnb1-merhy]-2 qro-3-pyidin!) L phepylalanine methy!
pyri di nyl ) - Leswrrygradhlorided126bnb)0. 3@ stnel), QitirBnimy 5-roethégbenasiiy adid (8 hanol (6
M) endS 205, 6 S e e b .S LR SnB IR 37, Beh ol 8™
' DMF (4 mL) was stirred at room temperature for 18 hr. The mixture was

concentrated, the residue was dissolved in ethyl acetate (15 mL), was washed with
0.5 N HCI (1 x5 mlL), sat. NaHCOj3 ( 1x 5 mL), brine (1 x 5 mL) and was dried

(MgSOy4). The residue obtained upon evaporation (180 mg) was chromatographed

10 on 25 g of silica gel, eluting with 3:1 ethyl acetate:hexane to give N-[(2-bromo-5-
methoxyphenyl)carbonyl]-4-(5-bromo-1-methyl-2-oxo-3-pyridinyl)-L-
phenylalanine methyl ester (130 mg, 76%). HRMS: Obs. Mass 576.9959. Calcd.
Mass 576.9973 (M+H)

15 Example 28.
N-{(2-bromo-5-methoxyphenyl)carbonyl]-4-(5-bromo-1-methyl-2-oxo-3-
pyridinyl)-L-phenylalanine

GHs CH,
[N 0 5o
/ |
Br Br =
OCH .
HN 3 HN OH
CHsoC(KO o CHSOCEK o)
o
Br Br

A solution of N-{(2-bromo-5-methoxyphenyl}carbonyl]-4-(5-bromo-1-methyl-2-
20 oxo-3-pyridinyl)-L-phenylalanine methyl ester (29 mg, 0.05 mmol) in THF (3 mL)
was treated with a solution of lithium hydroxide monohydrate (20 mg, 0.47 mmol)




5 The resulting solution was heated to 50 C and stirred for 2 h. Then, the
ethanol was renoved under vacuum and the residue was dil ut efiJufe 20Qfat er
(25 nL.). The aqueous solution was washed with diethyl ether (25 nL) to
remove afyORE#2IRI  inpurities. The aqueous |ayer was aci B¥VER/HPPh 1.0 N
HCl1 and the product was extracted into4éthyl acetate (2 x 25 nL) . The
conbi ned organic extracts were 10 washed with brine solution (50 rL) and
were dried over anhydrous nmagnesium sulfate. Filtration of the drying
agent and. coircwatr (0 mi).A¥éthaniald0.8 mbgwisttided teeffict 2 deansdlution and the

pheny! al an iSO RS SRR e Ahtc T 5 P YRGB LS o

C23H21C0 N2 OAreabiidd) midbreh@Bapplisltoc 4250 GREC-18hsvérzabptiase BIPLCRolypmar at i on of

N-[(2,6-dichlo ny.l,) carhonyl ] - 4- A-di_anet byl - 2 .

oxo 3. pyr 1 i A SIS BRRy ofecdohbnle B AR GRS 1p 8596 over 35 min. The

1, 4- di rset hy| pRidllh eqmyaining fia ctibn NeXyoplilly2d tOghié NOf CGrbioN»-50t . W . @ 109. 13
Mol . W.: 123.15 To a _suspensi f 4-net hy: 2( - RY.riden 5 g, 45.82
nmol ) and poF’&é’a’%ﬁ?enéﬁfﬂgﬁ%’?kggi%‘%%°gf‘“ﬁ*."é%lﬁ%%?W’%Bﬁ)éﬁ( 100 m Q was
added i odonephenytal{rite @24ng] 76%) 200 dhik©s6lid. 2TENIS: OB MEROTG2P8TL Cadd. g, 366
nol ) at roo%tsegg‘,gémﬁ d the reaction m xture was heated to refl ux
overni ght. THES ‘ure was cooled to roomtenperature, poured into

water (200 nlL) and was extracted with ethyl acetate (3 x 100 nL). The
conbi ned exfracts e washed_w ri ne so Lon.{(2Q0 ) d re dried
over aithydr oBEPlE A8 Rrepaiai o S <Hlor B rtntebep i s
concentrati om.ogasgapyﬁmn?y.gqglen Lhditeimydiicdtenas purified by silica gel
chromat ography on a Biotage (40m colum to afford 2.5 g (44% yield) of
1, 4-dinmethyl -2(1H)-pyridone as an anorphous white s%i cb FAB- HRMS W
cal cd for C?HS{}\IO(E M+H) 123.0241, found 123. 0246. I
=
I/ ‘ ct O

o >
L g

OMe
HOLRN 0 C.H.CIO C{KO ©
84T 2

- C,6H,CIN,O, Mol. Wt: 170.59

Mol. Wt.: 322.79 C,,Hy:CIN,O,
Mol. Wt.: 438.90

To a suspension of 4-(1-methyl-2-oxo-3-pyridinyl)-L-phenylalanine methy} ester

hydrochloride salt (101 mg, 0.313 mmol), 2-chloro-6-méthylbenzoic acid (60 mg,
15 0.35 mmol) and HBTU (133 mg, 0.35 mmol) in DMF (2 mL) was added DIEA (122

uL, 0.88 mmol) at room temperature. The resulting mixture was stirred for 15 h.

Then, the mixture was poured into water (25 mL) and the organic compound was
extracted into ethyl acetate (2 x 15 mL). The combined ethyl acetate extracts were
washed successively with 0.5 N HCl (25 ml), saturated NaHCOs solution (25 mL),
20 - brine solution (25 mL} and were dried over anhydrous magnesium sulfate.
Filtration of the drying agent and concentration gave the crude product which was
purified by silica gel chromatography using a Biotage (40s) column to afford 122
mg (88% yield) of N-{(2-chloro-6-methylphenyl) carbonyl}-4-(1-methyl-2-o0xo-3-
pyridinyl)-L-phenylalanine methyl ester as an amorphous white solid. FAB-HRMS
25 m/e caled for CosHasCIN,O4 (M+H) 439.1425, found 439.1414.

Example 30. Preparation of N-[(2-chloro-6-methylphenyl)carbonyl}-4-(1-methyl-
'2-0x0-3-pyridinyl)-L-phenylalanine



10 b) Preparation of 1,4-dinethyl-3-iodo-2(1H)-pyridone and
1, 4-di met hyl -5-iodo- 2(1H)-pyridone I NCOr | O Nf:r- O + €&ungRR4c7HgI NO
C,7HBINO Mol . W.: 123.15 Mol. W.: 249.05 Mol. W.: 249.05 15 A reaction
- mxture CYROMRING 1, 4-di net hyl - 2- pyridone (2.46 g, 20 rmBfI/EP00/11975
trifluoroacetic acid (31 rnL) and trifl4&droacetic anhydride (6.25 nL) was
refluxed for 5 mn. Then, NIS (5.62 g, 25 mvl) was added and the m xture
was stirred for 15 h. The reaction m xture was cooled to roomtenperature
and the solvenf was renopved under vacuum jThe residue was diluted with
ethyl acetate ;10@ nL) and 20 the white soNidOhat formed was collected by
filtration. iltrate was washed with {j safurated sodi um bi carbonate
solution (2 Y brine solution (1084 dhg was dried over
anhydr ous magnesi | fate. Filtration of thel ng agent and
concentration of th€ sofvent gave a crude produ i ch was purified by
silica gel chromatogaraRhyOMe a om AL OOHI ford 0.92 g (5%
yield) of a -1:1 258 %h e of 1, 4-dinethyl - 3- ]o g- 2(iH) - pyri done and
1, 4-di met hyl - 5-i pe et pyri done which wa 6|Qectly|nthe next
step. 1H NWR (30 D6- DVBO, ppn) 8 06 ($ 7 6 (d 1H j 5.5
Hz), 6.4 (s, |H) % (d, 1H, j = 3.7 : 3 (s, 3H), 2.3
(s, 3H), 2.15 (s ‘%) June 2004 V\D 01/ 422%;%?@1&@500/ 11979 49 c)
Preparation of fnst hyl et hoxyl ) car ho 4- di net hyl - 2- oxo- 3-
pyridinyl)-L- ph #3890 et hyl ester and¥ 488
N—[(11d| (1- __x-3_

i di et hy P SSpS TS LR Mb L Spetyphelabony it (lometyl oo s,
0 N |1 NCprndxm'I)-L-phenylalanme methyl ester 118 mg, 0.269 mmol) in ethanol (6 mL)

was added IN aqueous sodium hydroxide solution (4 mL) at room temperature.
5 The resulting solution was heated to 50 °C and stirred for 2 h. Then, the ethanol

was removed under vacuum and the residue was dituted with water (25 mL). The

aqueous solution was washed with diethyl ether (25 mL) to remove any neutral
impurities. The aqueous layer was acidified with 1.0 N HCl and the product was
extracted into ethyl acetate (2 x 25 mL). The combined organic extracts were

10 washed with brine solution {50 mL) and were dried over anhydrous magnesium
sulfate. Filtration of the drying agent and concentration afforded 81 mg (71% yield)
of N-| (2—chlon;-6-methy1phenyl)carbonyl] -4-(1-methyl-2-oxo-3-pyridinyl)-L-
phenylalanine as 2 white solid: mp 204-210 °C. FAB-HRMS m/e calcd for
Cy3Hy CIN,O4 (M+H) 425.1268, found 425.1267.

15
Example 31. Preparation of N-[(2,6-dichlorophenyl)carbonyl]-4-(1,4-dimethyl-2-
oxo-3-pyridinyl)-L-phenylalanine
a) Preparation of 1,4-dimethyl-2(1H)-pyridone
|
S N_0
g — g
CH,NO CHNO
20 Mol. Wt.: 109.13 Mol. Wt.: 123.15

To a suspension of 4-methy-2(1H)-pyridone (5 g, 45.82 mmo}) and potassium
carbonate (12.64 g, 91.64 mmol) in DME (100 mL) was added iodomethane (50.5




Ove + OV CANO M. W: 249.05 RN >. O .A--O O C22HZSN205 C2_H28N2(Cbs MoL
W.: 400.47 Mol. WE.: 400.47 CuH2p! N4 Mai. W: 405.23 5 Totdurgiz¥hnsi on
of zinc dust (0.66 g, 10 nmol) in THE (1.0 nlL) was added 1, 2- di bronoet hane
(86 pL, 1 WeERHt room tenperature. This suspension was REHERH/1I% 60- 65
Cwith a heat gun until evolution of et ene gas ceased. Then, the
suspensi on was cooled to roomtenperature and trinethyl chlorosilane (0.126
M., 1 mmol)) was added and the m xture was stirred for 15 min. A mxture of
1,4 10 di net gyd663nmob)at inédrhl):erpyeraﬁmelmchﬂﬁ reaction mixture was heated to reflux

1, 4-di met hyl 3 m

war mel:lrr?o gf ngfugg s@’%l %@gﬁ“ wépcotf#datglrﬂo tﬁ@%?@' ‘bé:outr% H&% re;c}tlvﬁgn
][n xt l{r5eh Af ': mteadﬁﬂ(ltmbhar;&wasmmdlmﬂmhﬂeeﬂem (Bnlmml(I.'ma:tthansd ered
or , a i me nak vsi s een
obnenen vt e vire Bl R e s 0 s g P e e A bRoup oo o
15dof Starti lﬁggﬂ&iﬁﬁlsﬁlfatg'ﬂﬂ&aﬁeﬂofth&rﬂrfmghgﬁ:ﬂ ahﬂ%oﬁhehtfaﬁﬁh gwelnhéFTﬂEdéal {rL)
an Wwas Cool e miten ur. excess nc .S owe (0]
settle untilP ir:ucg ﬁﬁ‘f@'ﬁf lﬁ?acﬁfr"‘é“ BYaheed2 Ryfnn‘) logﬂgﬁmei%ai/e pr epar ed
sol ution contﬁumnn@ affoadz.sgc(mm&)mflcﬁdﬁﬁe H)agridagésthnt 0 a sol ution

S e e

g, 2.5 mol) faumdTEB.0f46.n) at roomtenperature and the |ight yellow

m xture was stirred for 15 h at 50 C. Then, the m xture was poured into a
saturdat’ed ammonium chloride solution and was extracted with ethyl acetate
(3 x 50 nl).b)hepakathiof ed-Enkidt-BsSiode2¢l NRpiadond dnld 14-tigethdl 3Hdden (150
m.) and mere ed over 25 anhydrous magnesium sulfate. Filtration of the
drying agent B8Rt rati on gave the crude product which was purified
by silica gel chromatography on a Biotage (40n) colum to obtain 0.141 ¢
(14% yield) of N-[(1,1-

di met hyl et hoxyl ) dar bonyl ] - 4- (1, 4- dlnethyl 2- 0x0- 3- pyridlnyl) L- phenyl al ani n

e nethyl ester anor phous whi te ES— Ocal cd for
C22H2sN2Cb | P

'“’ CH,NO GH;INO CHINO
Mol. Wt.: 123.15 Mol. Wt.: 249.05 Mol. Wt.: 249.05
15 A reaction mixture containing 1,4-dimethyl-2-pyridone (2.46 g, 20 mmol),

trifluoroacetic acid {31 mL) and trifluoroacetic anhydride (6.25 mL) was refluxed
for 5 min. Then, NIS (5.62 g, 25 mmol) was added and the mixture was stirred for
15 k. The reaction mixture was cooled to room temperature and the solvent was
removed under vacuum. The residue was diluted with ethyl acetate (100 mL) and

20 the white solid that formed was collected by filtration. The filtrate was washed with
saturated sodium bicarbonate solution (2 x 100 mL), brine solution {100 mL) and
was dried over anhydrous magnesium sulfate. Filtration of the drying agent and
concentration of the solvent gave a crude product which was purified by silica gel

_ chromatography on a Biotage (40m) column to afford 0.92 g (5% yield) of a ~1:1

25 mixture of 1,4-dimethyl-3-iodo-2(1H)-pyridone and 1,4-dimethyl-5-iodo-2(1H)-
pyridone which was used directly in the next step. LH NMR (300 MHz, D6-DMSO,
ppm) 8.06 (s, 1H), 7.6 (d, 1H, J = 5.5 Hz), 6.4 (s, 1H), 6.2 (d, 1H, = 5.5 Hz), 3.4 (s,
3H), 3.3 (s, 3H), 2.3 (s, 3H), 2.15 (s, 3H).



tw - ~00~00 OMO e 4 June 2004 V\DOl/42215 50 0 (M+Na) 423. 1890,
found 423.1894 and 0.350 g (35%yield) of N-[(I, 4 June 2004

di et hyl et hoxyl ) car bonyl | - 4- (1, 4- di et hyl - 2- oxo- 5- ridin L- phenyl al ani n
e et hyW@8V#21%s an anorphous white solid. ES- HR% W &%’gﬁw%fl%’y
C22H28N2C6  (M¥Na) 423. 1890, found 423.2897. 5 d) Preparation of

4- (1, 4-di net hyl - 2- oxo- 3- pyri di nyl) - L- phenyl al ani ne net hyl ester

hydrochl ori de salt ~0',,-0 0 C2 H N20s Ove -Owe HCl. H2N Mol . W .: 400. 47
PCTI EP00/ 1190)PrepakkiiorCafR4]81,1 dimethylethioxl}earfOnyl P410,4edinrethyl200xae3-

N-[ (1, 1-di met et bonyl -(1,4-di Yh.- 2-,0XQ; 3-

pyridinyl)-LP ’Bﬁéﬁ?mﬂ'é‘?‘% R théset%ﬁ ‘gggﬁﬁrg'élﬁlegg')f&h‘iw&?rboﬁyl&%xane (1
nm) was addagt-direthipl-SokorsHaRidinyl WL phanplalanine nidthylatter oom t enperature. The
solution was stirred for 4 h and concentrated under vacuum The residue was

di ssol ved in nethanol (5 m) and tol uene gL) and (‘cpnéentrat ed under

vacuum 15 to |ve|||Irug(99%y|eId) of 1
4- (1, 4-di et -ox- pyrldlnyl) L-p
hydrochl orid }t* Zan a ous whit
- GH,INO
' Mol. W.: 249.05
° ColN,O; CuaHN0,
lsw o, Mol. Wt.: 400.47 Mol. We: 400.47
Mol We: 40523
5 To a suspension of zinc dust (0.66 g, 10 mmol) in THF (1.0 mL) was added 1,2-

dibromoethane (86 uL, 1 mmol)) at room temperature. This suspension was heated
1o 60-65 °C with a heat gun until evolution of ethylene gas ceased. Then, the
suspension was cooled to room temperature and trimethylchlorosilane (0.126 mL,

_ 1 mmol)) was added and the mixture was stirred for 15 min. A mixture of 1,4~

10 dimethyl-3-iodo-2(1H)-pyridone and 1,4-dimethyl-5-iodo-2(1H)-pyridone (0.92
g, 3.69 mmol) in DMA (3 mL) was warmed to effect dissolution and was added in
‘one portion to the reaction mixture. After addition, the mixture was heated to 70
°C and was stirred for 15 h, at which time the TLC analysis of an aliquot, which had
been quenched with saturated ammonium chloride solution, indicated the absence

15 of starting material. The reaction mixture was diluted with THF (4 mL) and was
cooled to room temperature. The excess zinc dust was allowed to settle until a clear
supernatant liquid formed (~3 h).
The above prepared solution containing the zinc compound (3.69 mmol) was
added to a solution of Pd(dba); (54 mg, 0.1 mmol), trifurylphosphine (102 mg, 0.4

20 mmol) and N-[(1,1-dimethylethoxy)carbonyl]-4-iodo-L-phenylalanine methyl
ester (1.01 g, 2.5 mmol) in THF (4 mL) at room temperature and the light yellow

mixture was stirred for 15 hat 50 °C. Then, the mixture was poured into a saturated
ammonium chloride solution and was extracted with ethyl acetate (3 x 50 mL). The
combined extracts were washed with brine solution (150 mL) and were dried over
- 25 anhydrous magnesium sulfate. Filtration of the drying agent and concentration

gave the crude product which was purified by silica gel chromatography on a
Biotage (40m) column to obtain 0.141 g (149% yield) of N-[(1,1-
dimethylethoxyl)carbonyl]-4-(1,4-dimethyl-2-ox0-3-pyridinyl)-L-phenylalanine
methyl ester as an amorphous white solid. ES-HRMS m/e calcd for CprHpsN>0s



~for C17H20ON203 (M) 300. 1474, found 300.1486. e) Preparation of
N-[ (2, 6-di chl or ophenyl ) car bonyl j - 4- (1, 4- di met hyl - 2- oxo- 3- 204 June 2004
pyridi nyl)-L-phenyl al ani ne nethyl ester O .:. - HCL.HN- y 0 C7H3C130
Cl 7TH21CINNOINBRIS W.: 209.46 Mdl. W.: 336.85 C C24H22C PCA/ERODMIITH . :
473.35 4 June 2004 WO 01/42215 PCT/ EPOQO591979 - 51 To a suspensi on of
4- (1, 4-di nmet hyl - 2- oxo- 3- pyri di nyl)-L-phenyl al ani ne nethyl ester
hydrochl ori de salt (34 ng, 0.1 nmol) and 2, 6-di chl orobenzoyl chloride (25
rrg, 0. 12 mol{M+iNa)d26.n890, &fmidmaﬂsezzmell,mw@ (lmdcyitlcﬂldﬂi»{%ﬂﬂ |oLOI &h 0 hmwrnl)
roomte a,.c sol ution obt ai I ch was
stl rred for%%ﬁ&?ﬁ@m%wllg‘h’ﬁ‘gﬂ\ﬁgyi@m ’PWEfl’é‘a ~L-pheny, ?‘HB% vvas
di tssol ;/eg :\12 lestaﬁﬁfaﬁfamo R&srﬂzhebswa m!lmitdsmk?ilgdﬁnf) 3" )
saturate n rine solution an vvas rie
over anhydrom g‘ﬁ%ﬂ%é‘é’r"ﬁ%ézfgg Filtration of the dryi ng agent and
concentg ati on gave crude product, which was purified by silica gel

chr omat ogr ap [ i ot age (40s) colum,_ to_afford 23 10, (49% vyi el d)
of N (2. o A BrAPaTASiOnERgT A B2 oo § ET ARGk TR ilane gty ester
pyridi nyl) - Lhphreelogdagiline net hyl ester as an anor phous white solid.
ES-HRMS me calcd for C24H22C12N2O4 ( M+Na) 495. 0850, found 495.0859. .f)
Preparation of N-[(2,6-dichlorophenyl)carbonyl]-4- (1 4-di net hyl - 2- oxo- 3- 15

pyridinyl)-L- p?enyl alanine I I NO,NCO Ow i
: N...O N. O
| P
.__) _
S0 - HOLERT T o
o0

Coob,sN,05 C7H,, CIN; O,
Mol. Wt.: 40047 Mol. Wt.: 336.79

10 To a solution of N-{( l,l-dimeth}deﬂloxyl)carbonyl]-é-(1,4—dimethy1—2-oxo-3-
pyridinyl)-L-phenylalanine methyl ester (132 mg, 0.33 mmol) in dioxane (1 mL)
was added 4 N HCl solution in dioxane (1.5 mL) at room temperature. The
solution was stirred for 4 h and concentrated under vacuum. The residue was
dissolved in methanol (5 ml) and toluene (5 ml) and concentrated under vacuum

15 to give 111 mg (99% yield) of 4-(1,4-dimethyl-2-oxo0-3-pyridinyl)-L-phenylalanine

| methyl ester hydrochloride salt as an amorphous white solid. EI-HRMS m/e calcd
for C;7H0N,0;3 (M) 300.1474, found 300.1486.

e) Preparation of N-{(2,6-dichlorophenyl}carbonyl}-4-(1,4-dimethyl-2-oxo-3-
20 pyridinyl)-L-phenylalanine methyl ester

lN o} W
/ -
R o ¢ BN
HCLH,N o ©
C,H,CL0
Cl.,HmClN203 Mol. We.: 200.46 cl
Mol. Wr.: 336.85 C1HpCLN, O,

Mol. Wt.: 473.35




C OH C241 C12N204C23H20C12N204 Mol . W .: 473.35Mbl. W.: 459.32 To a
suspensi on of N-[(2,6-dichl orophenyl)carbonyl]-4- (1, 4- di met iy #une2ds.- 3-
pyri di nyl‘%- Ly)henyl al ani ne nethyl ester (20 ng, 0.04 nmol) in ethanol (1
m) was WHAYAZHN aqueous sodi um hydroxide solution (0.5 REFERPV/ISEM
tenperature. The 20 nixture was heated td 40-45 C and stirred for 3 h.
Then, the ethanol was renoved under vacuum and the residue was dil uted
with water (16 nlL). The aqueous solution was washed with diethyl ether (25

rlrLz) }\I OHE:I enovEo asyspession af 4-( hptdimethyl-2-0xvHe ppidiepd.-phenylalanise aethyl f5 i reﬂd)wi th
: an r e ef. ) _
The conbi nedgs(g‘;rrgli'ﬁ'?d(’?ﬂ%%%%é%t? ?ﬁé&’e@gms- (géi%vﬁp %’ﬁ"%&%‘%@%@@%%éﬁgﬁ( 50 )
and were drimsg, @¥2moolhirodichlsromethenss (2rmElwéisadded BIIEA (874 ph 108 mmgdipatdr yi ng

agent and copgcenirati atkor 17 % Vi . of .
di chl or ophe nrch’?% aﬁn‘g ﬁ%ﬁeﬁ %E?rlgﬁgﬁ’l arr%%%ﬁ{’l%at{%yg? ég%lfgfiﬁ% ?gi&p{ﬁeéi nf?/]I' al ani ne
as 4 J&ne 20Th.\¥Whe@thd 2tGrs FaPcohicEROREd, 1B feskine aam dissalved inteithyd asapdte d.
ES- HRMS ni e | cd for 320 481.0 fou 481.0699.
Eanpl'e 32, (Pdil a1 WFRtet WA (5 RoHCh Bl et NGRS ORES A )
-4-(1,4- 5 dinTBihiesSu@Ba (35 BI) aHl W4k Bribd BM%@:@B& MegResivth SR@at i on of
N-[ (2-chl oro-6-net hyl phenyl ) car bonyl ] - 4- (1, 4-di 'nmet hyl - 2- oxo- .
3- pyri di nyl ) Eiltraiieaftke drvingagemt and| copgensyation gpyercregqprodu ichjyas: 336. 85
Ove 0 C8H7CLGRifddly sililh gel chfdmadgfaphlitsiy MBaMtagd\bs) MumnA82£82d 23 mg
10 (49% yield) of N-[(2,6-dichlorophenyl)carbonyl] -4-( 1,4-dimethyl-2-oxo~3-
pyridinyl)-L-phenylalanine methyl ester as an amorphous white solid. ES-HRMS
m/e caled for C24H22C12N204 (M+Na) 465.0850, found 495.0859.

{f) Preparation of N-[(2,6-dichlorophenyl)carbonyl}-4-(1,4-dimethyl-2-oxo0-3-
15 pyridinyl)-L-phenylalanine

I
N O N._.O

® [
cl OMe __b) Cl I OH
e o
6] Cl
C24H22C12N204 C23H20C12N204
Mol. Wt.: 473.35 Mol. Wt.: 459.32

To a suspension of N-[(2,6-dichlorophenyl)carbonyl}-4-(1,4-dimethyl-2-oxo-3-
. pyridinyl)-L-phenylalanine methyl ester (20 mg, 0.04 mmol) in ethanol (1 mL}) was
added 1N aqueous sodium hydroxide solution (0.5 mL) at room temperature. The
20 mixture was heated to 40-45 °C and stirred for 3 h. Then, the ethanol was removed
under vacuum and the residue was diluted with water (10 mL). The aqueous
solution was washed with diethyl ether (25 mL) to remove any neutral impurities.
The aqueous layer was acidified with 1.0 N HCl and the product was extracted into
ethyl acetate (2 x 25 mL). The combined organic extracts were washed with brine
25 solution (50 mL) and were dried over anhydrous magnesium sulfate. Filtration of
the drying agent and concentration afforded 17 mg (89% yield) of N-[(2,6-
dichlorophenyl)carbonyl] -4-(1,4-dimethyl-2-oxo-3-pyridinyl)-L-phenylalanine as




10 To a suspension of 4-(1, 4-di methyl - 2- oxo- 3- pyri di nyl) - - L- phenyl al ani ne

met hyl ester hydrochloride salt (68 ng, 0.2 mmol), 4 June 2004
2- chl or o- 6 math | benzoic acid (45 ng, 0.25 mmol) and HBTU (95 ng, 0.25
mmol) in #2% nl) was added DIEA (174 p.L, 1.0 mmol) aPCFEBN11979

terrperature The resul ting solution was E‘satlrred for 72 h, the m xture was
poured into water (25 nL) and was extracted with ethyl acetate 15 (2 x 15
m.). The conbined ethyl acetate extracts were washed successively with 0.5
N HO (25 nl)ap assirphatsehitdsbli@ESHRMS orie (26 fok s M5 Chdl00 (MiHNad (25 )
and were dri e magnesi um sul fate. Filtration of the drying
agent and éﬁgg%ﬁrg‘?‘] %gfogyiie sol vent gave the crude product, which was
purified by silica gel chromatography using a Bi otage (40s) col um to :

F (oo oron 8. W@f%zetw&ﬁa&ap eiﬁyntf Ay ) -1

phenyl a$ ani neimehjiy? plabuewhi t e solid. ES-HRMB rul e cal cd

Li)[(zciﬁf'if’?i‘?wee%g wﬁh{j‘ﬁ?eﬁ 8?%7?‘16 730 greherrp-G Eadth Yok

3- pyri di nyl ) 3tpypidaiyy)- BJpé:lan aﬂm&m&hﬂQQérV\D 01/ 42215 53 PCTI EPO0/ 11979
N,,,-O-N,, O C25H25CIN204 Mol . W.: 452.93 C24H23CI N2O4 Mol. W.: 438. 90
To a suspen5| on of N-[(2-chloro-6-nethyl phenyl)carbonyl]-4-(1, 4-di net hyl -
ox0- 3-pyridi nyl)-L-phenyl al ani ne nethyl ester (22 ny, (0. 048 mol) in
ethanol (1 nlL) was added I N aqueous sodi um hydroxi densgl@tion (0.5 nL) at
room S tenperatur@. The resulting solution was heateq t¢ 40-45 C and
stirred for Then, the et hanol vvas removed under N and the

resi due was ith water . The aqueous sol uN_gh was washed

wi th diethyl ethe m) to re neutral inpurities. g)ﬁ ueous
| ayer was acidified wifh 0 N H MMS eXtHNCtEd I'nto
et hyl acetate (HC Yhe co | d extracts
o C.H,CIO,
Cpptly CINO, Mol. Wt.: 170.59
Mol. Wt.: 336.85 ' G5ty sCIN,O,

Mol. Wi.: 452.93
10 To a suspension of 4-(1,4-dimethyl-2-ox0-3-pyridinyl}-L-phenylalanine methyl
ester hydrochloride salt (68 mg, 0.2 mmol), 2-chloro-6-methylbenzoic acid (45 mg,
0.25 mmol) and HBTU (95 mg, 0.25 mmol) in DMF (1.5 mL) was added DIEA
(174 pL, 1.0 mmol) at room temperature. The resulting solution was stirred for 72
h, the mixture was poured into water {25 mL) and was extracted with ethyl acetate
15 (2x15 mL). The combined ethyl acetate extracts were washed successively with 0.5
| N HCl (25 mL), saturated NaHCOj solution (25 mL), brine solution (25 mL) and
were dried over anhydrous magnesium sulfate. Filtration of the drying agent and
concentration of the solvent gave the crude product, which was purified by silica gel
chromatography using a Biotage {(40s) column to afford 24 mg (27% yield) of N-
20 {(2-chloro-6-methylphenyl)carbonyl] -4-(1,4-dimethyl-2-oxo-3-pyridinyl)-L-
phenylalanine methy] ester as an amorphous white solid. ES-HRMS m/e calcd for
CasHzsCIN, O, (M+Na) 475.1395, found 475.1400. "

b) Preparation of N-{(2-chloro-6-methylphenyl)carbonyl]-4-(1,4-dimethyl-2-oxo-
25 3-pyridinyl)-L-phenylalanine



10 were washed with brine solution (50 nL) and were dried over anhydrous
magnesi um sul fate. Filtration of the drying agent and concenfndne 3&04

af forded 18 ]g86% yield) of NN [ (2-chloro-6-nethyl phenyl)carbonyl ]

-4- (1, 4- dMRRIHYRLS2- ox0- 3- pyridinyl)-L-phenyl al ani ne as a®CAERPAMIS white
solid. ES-HRMS rule calcd for C24H23C1LR304 (M+H) 439. 1419, found 439. 1425.
15 Exanpl e 33. Preparation of

N-[ (2, 6-di chl orophenyl ) carbonyl ]-4-[1, 6-di net hyl -4- (trifluoronethyl)

- 2-oxo- 3-pyridgnyl] -L-phenylal anine a) Preparation of

1, 6-di met hyl - 4N(tJO f | uor onet hyl ) - 2- pyri dongg200H ! NCO , N, ,-, O CF3CF3
C7H6F3NOCSH8HB W.: 177.12Mt. W.J 191.15 4 June 2004 WO 01/42215
PCT/ EPOQ 119 a suspensi on of 2
6-nmethyl -4-(triflu t hyl ) - 1H 2- pyri done { .25 mol) and’
pot assi um car bonat 68 g, 33.9 mmol ) in DVE ) was added

i odonet hane (9.62 g, COFhe reaction

mxture was heat & relf | ux over ni ght* The refdt xture was cooled to
roomb5 tenperat upeng dd into water (100 3 ox@ acted with et hyl
acetate (3 x 100 The conbi ned extract e washed with brine

solution (200 rnL)*and were dried over anhydre agnesi um sul fate.
Filtration of th@; cj{g@ngoggent and concentrgigncaidhe sol vent gave the
taim

crude product | ified by silica I“‘qh_r ography on a Bi ot age
(40m col um o A2 T (97%yi ol d) of Mok to‘@f@O

di met hyl - 4- (Te & bhspendor dbfi¥l (2 -2hloys-ccnedyphenyl jarenylod-( Tla-dimeti31-82C.

Pr opar at i on 81 PR YR HBHEE L PR IR ST e of R Flshel 0 1

_0 ., N -,,-GnoCf#as added 1N aqueous sodium hydroxide solution (0.5 mL) at room

5 temperature. The resulting solution was heated to 40-45 °C and stirred for 2 h.
Then, the ethanol was removed under vacuum and the residue was diluted with
water (25 mL). The aqueous solution was washed with diethyl ether (25 mL) to
remove any neutral impurities. The aqueous layer was acidified with 1.0 N HCl and
the product was extracted into ethyl acetate (2 x 25 mL). The combined extracts
10 were washed with brine solution (50 mL) and were dried over anhydrous

magnesium sulfate. Filtration of the drying agent and concentration afforded 18 mg
(86% yield) of N-{(2-chloro-6-methylphenyl)carbonyl]-4-(1,4-dimethyl-2-oxo-3-
pyndinyl)-L-phenylalanine as an amorphous white solid. ES-HRMS m/e calcd for
CagH23CINO4 (M+H) 439.1419, found 439.1425.

15
Example 33. Preparation of N-[(2,6-dichlorophenyl)carbonyl}-4-{1,6-dimethyl-4-
(trifluoromethyl)-2-oxo-3-pyridinyl]-L-phenylalanine
a) Preparation of 1,6-dimethyl-4-(trifluoromethyl)-2-pyridone

20

" ! )
N_ O N__O
W
CF, CF,

CHENO CyH,F;NO
Mol. Wt.: 177.12 Mol. Wt.: 191.15




C8HSF3NO CSH1F3INO Mol. W.: 191.15 Mol. W.: 317.05 15 A m xture
containing 1,6-di methyl-4-(trifluoronethyl)-2-pyridone (2.1 4June2@y

mol ), trifluoroacetic acid (18 nL) and trifluoroacetic anhydride (3.5 nl)
was ref IWRMY4H5 5 nin. Then, NIS (3.15 g, 14 mml) was ad§EEPAHHSThe
reaction mixture was stirred for 15 h. 3he reaction nmixture was cooled to
roomtenperature and the solvent was renoved under vacuum  The residue was
diluted with_ethyl 20 acetate (100 nL), was washed with saturated sodi um

bi car bonat e Jelasusransion of 61methyh(trifpromethyl)s Hil12 poidone @@ g1 25mhobas

dried over aghy E’wumgﬂﬁﬂam&@%gi\?ﬁ%‘ﬁblﬁmﬁ?@%&%ﬁew ng agent and

concentration ve a crude product was pu I ca gel
chr onat ogr apigdosrethars; (8163 ge 67.8 ompol) of tonmn tampesdthon ahdxhé Seagtigb atistyie| d) of

1, 6-di met hyl 3« - 2= DVAL ] n_.amor phous white
Sor o B Yl AR £ el é&%@?ﬁ#%ggﬁ%ﬁg‘%&ﬁ 16, 9527, ¢)
Prepar dt i on tfmpratiur, pouted-idtaneatay (190 maiyanylcentiaoted With ethyljacdtate-(8xi180 hy| - 4-

trifl I - - | di = Ly vi-al ankne l.\estyer 4 June
5004 W0, 01/ 4 Tt PGS ik ar Y b ARSI BB Sleed
C23H27F3N205 dived overtanhydr68s tipgaasurfl Galfap4 Riltdation\bf the4lfing 3gddvend o a
suspensi on o ' . , in (2.0 n). added .1, 2-
di bPo noet h anfém%éfggms&? éf%gﬁ%ﬁé&%g%@g%%%@ﬁhé& '%‘?i %&‘éﬁ%gﬁ’g ﬁ%ﬁ)ﬁdms
heat ed t o 60cgon@Gtegraphjeoina Biotage(40mj) cblumnatowtbitain 2dfg @7/ yiddpofihs- ceased.
Then, 5 S} Qn. .foom tepperature o
tr ?ge t yfc hi gﬁ%ﬁﬁé%gﬁ%garﬁ?@mg-ﬁ&éom 25 2 SR S8t mp Q&QZ C. EI-HRMS

m/e caled for CgHgFsNO (M+) 191.0558, found 191.0559.

b) Preparation of 1,6-dimethyl-3-iodo-4-(trifluoromethyl)-2-pyridone

[ f
N._.O N.__O
I —> |
\I:(\r ]
CF3

CF3
C,H,F;NO CH,F,INO
Mol. Wt.: 191.15 Mol. Wt.: 317.05
15 A mixture containing 1,6-dimethy1—4-(t1iﬂuoromethy1)—2—pyn'done (2.1g,10.98

‘mmol), trifluoroacetic acid (18 mL) and trifluoroacetic anhydride (3.5 mL) was
refluxed for 5 min. Then, NIS (3.15 g, 14 mmo!) was added and the reaction
mixture was stirred for 15 h. The reaction mixture was cooled to room temperature
and the solvent was removed under vacuum. The residue was diluted with ethyl

20 acetate (100 mL), was washed with saturated sodium bicarbonate solution (2 x 100
mL) and brine solution (100 mL) and was dried over anhydrous magnesium
sulfate. Filtration of the drying agent and concentration gave a crude product,
which was purified by silica gel chromatography on a Biotage (40m) column to
afford 2.15 g (62% yield) of 1,6-dimethyl-3-iodo-4-(triftacromethyl)-2-pyridone as

25 an amorphous white solid. EI-HRMS m/e caled for CgH;EINO (M) 316.9524,
found 316.9527.

¢) Preparation of N-[(1,1-dimethylethoxyl)carbonyl]-4-[1,6-dimethyl-4-
(trifluoromethyl)-2-oxo-3-pyridinyl]-L-phenylalanine methyl ester



mmol )) was added and the m xture was stirred for 15 mn. A suspension of
1 6- d| met hyl - 3-i odo-4- (trifl uoronethyl)-2-pyridone (2.15 g, 4dumB208fb| ) in
hvvas warmed with a heat gun to effect dissolution and was added

|n one pBY1822150 the reaction mixture. After addition, PEEVERPUHIIS was
heated to 70 C 10 and was stirred for 155h, at which time the TLC anal ysis
of an aliquot, which had been quenched with saturated ammoni um chl ori de
solution, indicated the absence of starting nmaterial. The reaction m xture
was diluted with THE (6 nL), was cooled to roomtjenperature and the excess
zinc dust was allgwed to settle. The above preparad _so®l uti on containing the
zi nc conpound 8. ) was 15 added to a solu i of Pd(dba)2 (108 ng,
0.2 mmol ), trifyryl phosphine (204 ng, 0.8 npol) gAY
[ (1, 1-di met hyl et ,
g, 4 mol) in THE 8 m.) at regmienperature and thé |ight Jyel | ow m xtur e
was stirred for hat 50 C. T eaction m xture was pued-OMeo a
sat ur at ed armD@lHlpg.m)orl de sol b w,and was extrac t hyl acetate
(3 x 70 20 %}1 3@8@'{)' ned extract  washed w-Th oesol ution (150
m.) and were & kd anhydrousNfaggesi um sul f at e. FiItration of the
dryi ng agent and concentrati g oe crude prodigH,F#Ki@h was purified
by silica gel chromatography on~a B| ot age (40M o@buRw tageptain 0.711 g
(38%yi eld) of N [ (1, 1-dinethG|ELEDI ) carbonyi] -4- [

, 6-dirnethyl-4-(trifluoromet hydl) wi- 923 25 pyridinyl] -L-phenylalanine
rret hyl ester as an am)rphous white solid. ESSHRVE me calcd for
C23H27F3N2 06T aRpnsian ofgimrdust K9t Ptig.£9 mmphon THE2Amb)was added 1422215 56

PCT/ EPOQ 11948 fho bRy £ przxﬁfn fat temperatur
1, 6-di net hyl (t?l fl uoron% Ognoxg-on-l eyrri’eé? nyel il'h.ls r?gsr@?al ani ne met hyl
afiethylege

ester hydr ochﬁatﬂditaéﬂsééfflwﬂusaﬁm gaErsyOsen, th

5 suspension was cooled to room temperature and trimethylchlorosilane (127 pL, 1

mmol)) was added and the mixture was stirred for 15 min. A suspension of 1,6-
dimethyl-3-iodo-4-(trifluoromethyl)-2-pyridone (2.15 g, 6.78 mmol) in DMA (6
ml) was warmed with a heat gun to effect dissolution and was added in one
portion to the reaction mixture. After addition, the mixture was heated to 70 °C

10 and was stirred for 15 h, at which time the TLC analysis of an aliquot, which had
been quenched with saturated ammonium chloride solution, indicated the absence
of starting material. The reaction mixture was diluted with THF (6 mL}), was cooled
to room temperature and the excess zinc dust was allowed to settle.
The above prepared solution containing the zinc compound (6.78 mmol) was

15 added to a solution of Pd(dba), (108 mg, 0.2 mmel), trifurylphosphine (204 mg,
0.8 mmol) and N- [(l,l-diﬁlethylethoxy)carbonyl]-4-iodo-L-phenylalanine methyl
ester (1.62 g, 4 mmol) in THF (8 mL) at room temperature and the light yellow
mixture was stirred for 15 h at 50 °C. The reaction mixture was poured into a
saturated ammonium chloride solution and was extracted with ethyl acetate (3 x 70

20 mlL). The combined extracts were washed with brine solu}:ion {150 mL) and were
dried over anhydrous magnesium sulfate. Filtration of the drying agent and
concentration gave the crude product, which was purified by silica gel
chromatography on a Biotage (40m) column to obtain 0.711 g (38% yield) of N-
[(1,1-dimethylethoxyl)carbonyl] -4-[1,6-dimethy1-4-(triﬂuoromethyl)—2-6xo~3-

25 pyridinyl]-L-phenylalanine methyl ester as an amorphous white solid. ES-HRMS
m/e calcd for CpsHyFsN20s (M+Na) 491.1764, found 491.1770.



Mol. W.: 468.47 0 5 To a solution of

N-[ (1, 1-di met hyl et hoxyl ) car bonyl ] - 4-[ 1, 6- di net hyl - 4- 4 June 2004
(trifIuoronethyl%-Z-oxo-S-pyridinyI]-L-phenyIaIanine neth*l ester (132 ny,
0.33 moVP %4245 oxane (3 nl) was added 4 N HO sol ution FRTEEAYURE (4.5
m.) at room tenperature. The solution ®as stirred for 4 h as a white solid
was formed. The mxture was diluted with diethyl ether (50 nL) and solid
was collected by filtration 10 washing with diethyl ether. After drying
under high vacuum 315 ng (92%yield) of 4-

[
1, 6-di et hyl ~dg (trj_{- 1 X0~ B LAl = Lo drani ne net hyl
ester hydr ocﬁf%{e%ﬂg{légﬁf Q\r{gg%%%gﬁkgﬁ%ﬂ%&gw%%ﬁg lﬁv\ﬁ?}?&gﬁtigll‘l d. ES-HRVS
We cal cd f opheniyRidnoreamet3l dstdr Kpdragbloridedds f ound 391. 1241. 15 e) A
Preparation of N [(2, 6-dichlorophenyl)carbonyl] -4-f,1, 6-dinethyl < 4-
(trfl uororretlr]'yl ) - 4-9x0- 3-pyridinyl] -L-phenyl al,ani ngé ?nahyl ester CH3
H3CYN., ~,,, He¥ 200 H3C,N0 ,,. Cl8H2DC 8 o1 . W .. 404.81 |
ClsH20Cl F3N203C2 LCl 2F3N204 Mol . W.: 404.81Mol .L VL _541.35 To a
suspensi on of 4-[% {1 mpt hyl -4-(trifluoronethyl)-2foxa
phenyl al ani ne met by - &slA hydrochl ori de &It (150 @,
June 2004 WD 01142215 PCT/EPOD IT979 57 hl or obenzoyl

chibride (85 my,

0.4 mmol) in dichloropreplais P6~nmL) was added DI EA (257H§N 48~mol ) at
roomtenperature. ARNer mA, a clear solution was obtai'nedgwhich was
stirred for 48 h. enp’t m xture was concentrated ahttGhe
CazflerFNOs CigHaoCIF N0
. 18" °20 323
Mol. Wt.: 465.47 Mol. Wt.: 404.81

5 To a solution of N-[(1,1-dimethylethoxyl)carbonyl]-4-[1,6-dimethyl-4-
(trifluoromethyl)-2-0x0-3-pyridinyl]-L-phenylalanine methyl ester (132 mg, 0.33
mmol) in dioxane {3 mL) was added 4 N HCI solution in dioxane (4.5 mL}) at room
temperature. The solution was stirred for 4 h as a white solid was formed. The
mixture was diluted with diethyl ether (50 mL) and solid was collected by filtration

10 washing with diethyl ether. After drying under high vacuum, 315 mg (92% yield) of
4-[1,6-dimethyl-4-(trifluoromethyl)-2-oxo-3-pyridinyl]-L-phenylalanine methyl
ester hydrochloride salt was obtained as an amorphous white solid. ES-HRMS m/e
caled for CigH;oF3N>05 (M+Na) 391.1241, found 391.1241.

15 e) Preparation of N-[(2,6-dichlorophenyl)carbonyl]}-4-[1,6-dimethyl-4-
(trifluoromethyl)-2-oxo-3-pyridinyl]-L-phenylalanine methyl ester
CH,
7
H,C._N

} O
0 o
Cl
CygHaCIFN,O, C,eHo ClLFgN, O,
Mol. Wi.: 404.81 Mol. Wt.: 541.35

To a suspension of 4-[1,6-dimethyl-4-(trifluoromethyl)-2-o0xo-3-pyridinyl]-L-
phenylalanine methyl ester hydrochloride salt (150 mg, 0.37 mmol) and 2,6-




resi due was dissolved in ethyl acetate (50 nL). The ethyl acetate solution
was 5 washed with 0.5 N HCOl (50 ni), saturated NaHO®B sol uti®duge 84 ) and
brine solution *%50 m.) and was dried over anhydrous nagnesi um sul f at e.
"Filtrati o428 K¥e drying agent and concentration gave cr R§aEROYHIZ? | which
was purified by silica gel chromatography on a Biotage (40nm) columm to
give 190 ng (95% vyield) of

N-[ (2, 6-di chl orophenyl )ca.rbonyl]-4-[1, 6-dimethyl-4"-(trifluoronethyl)-2-ox
0 10 3- pyri ddizhlofelenpiné ahlosida (85mg, o4 hiyrholp i mclﬂas)mtthmmtqmbluway\tdded sol i d-

Prepar at i on BEREY 4161 B BHRA G0N, et ooy A Pt sl aairoh s o )
(trifluor onebht;ﬂn)ediwhmlm& spwedddmll-], Then,themjittateawastonCtidrdtbBandithaCN- GO

KON, 1, O Gl Lo, CoHICIZRAIC0n Wbl Wi 34 35, CF 4K 53 2Faneos

N-[ (2, 6 di Ch{vﬁfﬂéﬂw 5%@?@'&1:)45:{@&&@“@@ %’&crlﬂuon {50 mL) and brine
(trlfluoronethyl) - 0X0- 3- pyri di nyl ] phenyla ani ne nethyl ester (177 ng,

0.326 mmol ) sdlntien (5&@1) gl )dnmdgvm saq!a@@usmﬁtfmfﬁmomfde

| ut 4 5 h.
isl'geﬁ, ! ?Ee(et Wé\ﬂé&ggh%g%éggund E\%{J@ﬁb&ﬁ%%i&g%ﬁg was dil uted
with water (Sticage) chromatographyens Eaetaac (49m ) welnma thgide WP med96%Heldet her (50
m.) to reno | E&Hﬂﬁ idified with
1. 2) N Ha an\ég{ﬁg %g&i@oggéﬂmgérb?agﬁ%ﬂ@dl et lés(délgétggc{ %l?-%l- I m.) . WIThe
conbi niéd or g&myud@xﬂflaphﬂlﬁvéméne mﬁiyb@tmaﬁhnbmpqdms@mte@nhi% -HRMS@nd were

oried over SBYCAHS; RARASLARSP0TNS6 07l g eBoRds e v ng. agen

N-[ (2, 6-di chl orophenyl ) carbonyl ]-4-[1, 6-di nethyl-4-(trifluoronethyl)-2 4
June 2004 O G dogdfon or N FEE AR Sphenyl)carbonyl]-4-[1,6-dimethyl-4-

(trifluoromethyl)-2-oxo-3-pyridinyl] -L-phenylalanine

¢
H,C._N._.O
I P
CF,
OH
Cl HN
o©°
Cl
Cp5H2CLFN,O, CaqHlygCLFNO,
15 Mol. Wt.: 541.35 Mol. Wt.: 527.32

To a suspension of N-[(2,6-dichlorophenyl)carbonyl}-4-[1,6-dimethyl-4-
{(trifluoromethyl)-2-oxo-3-pyridinyl]-L-phenylalanine methyl ester (177 mg, 0.326
mmol) in ethanol (6 mL) was added 1IN aqueous sodium hydroxide solution (4
ml) at room temperature. The mixture was stirred for 5 h. Then, the ethanol was
20 removed under vacuum and the residue was diluted with water (20 mL). The
aqueous solution was washed with diethyl ether (50 mL) fo remove any neutral
impurities. The aqueous layer was acidified with 1.0 N HCl and the product was
extracted with ethyl acetate (2 x 50 mL). The combined organic extracts were
- washed with brine solution (50 mL) and were dried over anhydrous magnesium
25 sulfate, Filtration of the drying agent and concentration afforded 159 mg (92%
yield) of N-[(2,6-dichlorophenyl)carbonyl]-4-[1,6-dimethyl-4-(trifluoromethyl)-2-




58 o0xo0-3-pyridinyl]-L-phenylalanine as a white solid: np 238-240C. ES- HRVB
me calcd for C24HI9CI2F3AN2O4 (MtNa) 549. 0567, found 549. 0%74ane EQQhpl e
34. Preparation of N-[(2-ethyl-6-nethyl phenyl)carbonyl]-4-[1, 6-

di net hyl - 4290 3P yor onet hyl ) - 2- oxo- 3- pyri di nyl | - L- phenyl| ZCEAPHELIATY
Preparati on of 2-ethyl-6-nmethyl benzoic a&8id. Pd(OAc)2, dppp, CO CH3CN, H2Q
NEt3, 83 C, 15 h CgHl1l1l C OH1202 Mol. W.: 246.09 Mot. W.: 164.20 A 250
mL pressure bottle was charged with 2-ethyl-6-nethyliodobenzene (30.07

mol , 7.4 g) oxdd(poeidieyl]-L-phenyladahine 384 winity selid maippi8-240°¢3ESHRMS 626 ny) .

Then,  acet ogted KRS aaRCh aof PR BASORY PR Sh"ES o' 5 26, 25 i) and

water (19.1 nl) were added successively by the aid of syringe and the

rubber septu Lepl ac W f | i opneched,to a carbon
nonoxi de sou%ﬁgwﬁegﬁgonmﬁéﬁﬂg%egﬁggéugléglggg‘\%lfcﬁr ggrgbg[ln%noxi de (40
psi) and t hedexetbdst-purdlusruneetind - 2- ool BpgridinyllHi-phenyddasise was repeated three -
tinmes and finally the m xture was stirred for 5 mn under 40 psi carbon
nonoxi de pressure. The flask was then di sconnected fromthe carbon
monoxi de cyl a.rRieparatich ofgrethgleftmath@dbgzeirerided oil bath (83-85 C). The
reaction m xture turned black over 1 hr and was stirred for another 14 hr
at this terrperaurel Then, the reaction m xture S ¢($(?_Led to room
t enperature he presspdiAvasipbplamsed. Th $hg nmixture was
diluted with ( 200—mE—amd—E—ONaSH$20 The fornmed acid was
( 2 ClaQNy Bi20aNFta, 8848, tDDi ned™hater extracts were

extracted into
neutralized with,RAN HCL and the acid was extragagd,nt o di chl oromet hane
(3 x 100 nl) mollina.: eseita ned di chl or onet hane exlisiagt.Sied@pe washed with brine

sol ution and Led over . Fi,Jtrati.aon.o e Y agent renoval
of ool vt uhde LA R ettt sttt e ARR AR, TP
sl owl y sol i dinoedl, 24 g¥, BddOAC), HR4IBima334 ma¥and difpp (1833nnicd) 620 mg)IThiss,
164. 0837 (Mg, advad léﬂa%ec? v?n%a &gn%/a‘z‘x 2e\1ra5cu5a?ed three times with argon. Then,

acetonitrile (96 mL)}, triethylamine {189 mmol, 19.0 g, 26.25 mL) and water (19.1

mL) were added successively by the aid of syringe and the rubber septum was

replaced with teflon lined cap connected to a carbon monoxide source. The flask
was now pressurized with carbon monoxide (40 psi) and the excess pressure was
released. This process was repeated three times and finally the mixture was stirred
for 5 min under 40 psi carbon monoxide pressure. The flask was then disconnected
from the carbon monoxide cylinder and immersed in a preheated oil bath (83-85
°C). The reaction mixture turned black over 1 hr and was stirred for another 14 hr
at this temperature. Then, the reaction mixture was cooled to room temperature
and the pressure was released. The resulting mixture was diluted with ether {200

- mL) and 1.ON NaOH (20 mL). The formed acid was extracted into water (2 x 100
mL}. The combined water extracts were neutralized with 1.0N HCl and the acid was
extracted into dichloromethane (3 x 100 mL). The combined dichloromethane
extracts were washed with brine solution and dried over MgSO,. Filtration of the
drying agent and removal of solvent under vacuum gave 3.58 g (72.5%) of a viscous
brown oil which slowly solidfied overnight. HR MS: Obs. mass, 164.0833. Calcd.
mass, 164.0837 (M+).



b. Preparation of 2-ethyl -6-net hyl benzoyl chloride COCI Ml ecul ar Vi ght =
182.65 Mol ecular Fornula = C10H11 Cl O PCT/ EPOQ 11979 A sol uf Héie 4104

2- et hyl - 6- met hyl benzoic acid (49 ng, 0.30 mmol) in 5 dichloronmethane (3 )
cont ai ni (MYOBVE2213 drop) was treated with oxalyl chloride PCUERPM/RPT 1.6
mmol ) and the m xture was stirred for 13 h. The m xture was concentr ated,
azeotroping with toluene to renove traces of oxalyl chloride and the
residue was used directly in the next step. 10 c. Preparation

of N-[ ( 2- et hyl Pfeparaition|of B eyl e methyinehtoyl chlorife di net hyl -
(trifluoromethyl)-2-oxo0-3- pyri di nyl] -L-phenyl al anine nethyl ester CH3
H3CN, , e; ~O Mbl.ecul ar Wi ght 514. 54 Mt ecul ar Fornula = C28H29F3N2O4 A
mxture of thg~above prepared aC|d chl oki dgoct- (1, 3-di net hyl - 2, 4- di oxo- 6-

[ g a4l anine (100 ng, 0.25 nmol) in 15
anel(5 nL) Was treated w tBRPEA (0.17 L, 1.0 mol) and the
resulting li¥g by own solution was stirred for 3 days. The m xture was
concentrated, diluted wth ethyolcariweghtvE28d with 1 N HCl and brine
solution and was dried over nagivksulanFemnbiiaiGOHFCIOr ati on and evaporati on
afforded a residue, which was purified by silica gel chromatography using
a Biotage colum (40s) to give N-1(2 20

e% hyl - 6- m%‘g Wdon]hf‘deyéﬁﬁc %ﬂdmﬁb&&?%aaurmmg a.sénﬂheps?xﬁf(trlfl uorom%'tE:S % )
- rimdi en ni ne, ne er.as a e fo 9
ce TS i Eromelane (M0 GrBREIE WHE(! S37) Foraearbtiin oS e Horde s Sune
2004 VO 01/ 4§14 109 ¥l %@ltﬁé%ﬁuﬁbwﬁrsﬁﬁﬁﬁ%ﬂ%%eMewas

N-[ (2-ethyl - 6neth{ed0"|en | Ycarhonyl ]-4-[1, 6-di net hy,

(trifl uor omePRseRTa OPE Maﬂ:hty u]ene Lo_ TSRS [tzgpgrgf ﬁgﬁyl chloride and the

residue was used directly in the next step.

10 c. Preparation of N-{(2-ethyl-6-methylphenyl)carbonyl]-4-[1,6-dimethyl-4-
(trifluoromethyl)-2-ox0-3-pyridinyl]-L-phenylalanine methyl ester

oH,

H,C_N._O

Molecular Weight =514.54
Molecular Forrula = C28H29F3N204

A mixture of the above prepared acid chloride, 4-(1,3-dimethyl-2,4-dioxo-6-
(trifluoromethyl)-5-pyrimidinyl)-L-phenylalanine (100 mg, 0.25 mmol) in
15 dichloromethane (5 mL) was treated with DIPEA {0.17 mL, 1.0 mmol) and the
resulting light brown solution was stirred for 3 days. The fnixture was concentrated,
diluted with ethyl acetate, washed with 1 N HCI and brine solution and was dried
. over magnesium sulfate. Filtration and evaporation afforded a residue, which was
purified by silica gel chromatography using a Biotage column (40s) to give N-{(2-
20 ethyl-6-methylphenyl)carbonyl]-4-[1,3-dimethy-2,4-dioxo-6-(trifluoromethyl)-5-
pyrimidinyl}-L-phenylalanine methyl ester as a white foam (79 mg, 62%). ES-
HRMS m/e caled for CsHagFsNQ, (M+Na) 537.1974, found 537.1972.



CH3 H3CvN %-0 OH CVH27F3N204 Mp3. W.: 500.51 5 A solution of N

[ (2- et hyl - 6- net hyl phenyl ) carbonyl] -4-(1, 3-di met hy- 2, 4- di oxo4@une 2004
(trifluorgnethyl)-5-pyrimdinyl)-L-phenylal ani ne net hyl ester 74 0.14
mol ), anyy 1 ﬁgé%di um hydroxide (2 nL, 2 mol) in ethanol F ng heat ed
to 40-45 C for 3 h. Then, the ethanol w&8 renoved under vacuum and the
residue was diluted with water. The aqueous sol ution was washed with
diethyl ether to 10 renove any neutral inpurities. The aqueous |ayer was
acidified with 1.0 N HJ and the product was extracted with ethyl acetate.

The conbi nedy Y&ltg& | and were
dried over an%%?ﬂﬁégﬁﬁfﬁﬁﬁ?%%&%ﬁ@ﬂ%& tratmﬁglf’é(ahﬁm y#ng agent and
concent r at i oftriflzbromiesh )’18-8 -qr9-3-p3oislipyd e phestylalenine

[ (2-ethyl -6-nethy enyl ) car bonyl ]

-4-11,6-dine I -N-(‘tifl uor onet hyl ) - 2- oxo-3 15 pyridinyl]-L-phenyl al ani ne
(nmp 219-221C) 37 E¢f W5 m e caled for C27H27F3N204 (M+Na) 523. 1815, found
523.1816. Exanplie 34 epar ation of N

[ (2- (1-net hyl et hy fhyl phenyl ) carbonyl]-4- [ 1, 6-dinmethyl -
(trifluoronethyl)CF2-boxg?3- pyridinyl] -L-phenylal anine 20 4 June 2004 WO
01/ 42215 61 a). -(1- met hyl et hyl ) - 6- met hyl i odobenzene -

Mol ecul ar Wi ght = piecul ar Formul a = C1OH13l PCT/ EPOO 11979 To a
suspensi on of 2-(1-ne h) etigyl)-6-nmethylaniline (15 57 mmol, 14.9 g), in 5
conc. HQ (50 nL) an ice, was added dropw se a sol ution of NaNO2
(110 nrnol, 8 g) i (35 n.) at -5 Cto 5 Cfor 30 mn. After addition,
the red colored sol utioh was stirred for another 30 min. Then, a solution
of 1Q (200 mmol, 33.2, ﬁ) in H2O (50 rL) was added dropwi se over 20 mn at

0-5 .C. After the $h, the mixture was allowed to warmto room
tenperature duri rMO*V\)I’#c,\’r‘PO51

5 A solution of N-[(2-ethyl-6-methylphenyl)carbonyl]-4-(1,3-dimethy-2,4-dioxo-6-
(triffuoromethyl)-5-pyrimidinyi)-L-phenylalanine methyl ester (74 mg, 0.14
mmol), and 1N sodium hydroxide (2 mL, 2 mmol) in ethanol (3 mL) was heated
to 40-45 C for 3 h. Then, the ethanol was removed under vacuum and the residue
was diluted with water. The agueous solution was washed with diethyl ether to

10 remove any neutral impurities. The aqueous layer was acidified with 1.0 N HCl and
the product was extracted with ethyl acetate. The combined organic exiracts were
washed with brine solution and were dried over anhydrous magnesium sulfate.
Filtration of the drying agent and concentration afforded 68 mg (95% yield) of N-
{(2-ethyl-6-methylphenyl)carbonyl]-4-[1,6-dimethyl-4-(trifluoromethyl)-2-oxo-3-

15 pyridinyl}-L-phenylalanine (mp 219-221°C). ES-HRMS m/e calcd for
CzH27FsN;0, (M+Na) 523.1815, found 523.1816.

Example 35. Preparation of N-[(2-( 1-methylethyl)-6-methylphenyl)carbonyl]-4-
[1,6-dimethyl-4-(trifluoromethyl)-2-oxo-3-pyridinyl]-L-phenylalanine

20

-



10 tinme, an exotherm c reaction with gas evol ution occurred- The resulting
red colored solution was stirred for 18 h. Then, the m xtur&Jwess2@ r act ed
with ethyl acetate (3 x 100 nmL). The conbi ned extracts were washed with
sodi um t WOEUsRNE e solution ( 200 L), brine sol ution arRCHEP®AI®Rer
MySO4. Filtration of the drying agent &ld concentration of the sol vent
under vacuum gave a col ored conpound which was 15 purified by a silica gel
col um chr omat ography to obtain pure 2-(1-methylethyl)-6- nethyliodobenzene
(17.8 g, 68%) Bepaatic b IoiethyldthiSs-hbhylicdubenzen60. 0063. Cal cd. nass,
260. 0062 (Mt). Db) Preparation of 2-(1-nethylethyl)-6-nethylbenzoic acid. 20
Mol ecul ar Wergpt = 260.11 Mol ecul ar For = CLOH131 Mol ecul ar Wei ght =
178.23 Mol ecuyj ar ﬁorrml a = Cl1 H1402 A 25( i pressure bottle was charged
with 2-(1-meghiyhet hyl y—6—methytodebenzefie 25. 2 mmol, 6.55 g), Pd( OAc) 2

) ) and dppp (1.2 mol, 50QA% The flask was closed with
a septum and eVactuated three times wth argon. Then, acetonitrile (96 ni),
triethylanmine (188.7 mol, 19.0 g, 26.25 25 nL) and water (19.1 nL) were
added successively by the aid of syMpiagdar Weighi=260a1 4 June 2004 WO 01/ 42215
PCT/ EPOO 11979 62 rubber sept um waboleefr Zoapiae S | on 1 ned cap
connected to a carbon nonoxi de source. The flask was now pressurized with

carbon nonoxi de (40 psi) and the excess pressure was released. This
process was Tepsapesionnfad ltnetbylethyl)-6-imethylgniline (1587 mmod Mebgksid rred for 5

m n under 40 psi I de. nr . WG n

i scongect eocogf'mggg‘ggggg’é ﬁ%z(l)x ‘3%5%{9]@('1 Mn%ﬁg&n;\%r sedih?%2 z(iuopr eheat ed
oi | bath (83mfibl,8)g) iTHeO(3%nL) en-5Codr € fou 3d odnbAfteriaddition, the rgdd was
stirred for another 4 hr at. this t I [ . | y Xt ure
was cool ed °t°g°rfcg§ﬂ*‘|‘tf s &?é‘?’%‘ﬁ?’éﬂ) "%F’ g%&?gh%@égg?lg Qgggg??ndé the "m xt ure
was di | ut ed 382 ¢) in L0650 (i GvarhideaindropwisklokerQ raiktat 3 °C. fterabe d was

o Y B BB o 0

X 10010l). TiRe aarktherniorgation withiganetdution occurred. The resulting red colored

' ~ solution was stirred for 18 h. Then, the mixture was extracted with ethyl acetate (3x
100 mL). The combined extracts were washed with sodium thiosulfate solution (
200 mL), brine solution and dried over MgSOy. Filtration of the drying agent and
concentration of the solvent under vacuum gave a colored compound which was

15 purified by a silica gel column chromatography to obtain pure 2-( 1-methylethyl)-6-

methyliodobenzene (17.8 g, 68%) as a yellow oil. HR MS:'Obs. mass, 260.0063.
Calcd. mass, 260.0062 (M+). :

b) Prebaraﬁon of 2-(1-methylethyl)-6-methylbenzoic acid.

| COH
Molecutar Formula = C10H13l Molecular Fomgiula = C11H1402

20
A 250 mL pressure bottle was charged with 2-(1-methylethyl)-6-

methyliodobenzene (25.2 mmol, 6.55 g), Pd(OAc). (1.2 mmol, 280 mg) and dppp

(1.2 mmol, 520 mg). The flask was closed with a septum and evacuated three times

with argon. Then, acetonitrile (96 mL), triethylamine (188.7 mmol, 19.0 g, 26.25
25 ml) and water (19.1 mL) were added successively by the aid of syringe. Then, the



were washed with brine solution and dried over MgpSO4. Filtration of the
drying agent and concentration gave 2.8 g (62% of a vi scoudJyrs PG oil .
HR M5: Ohbs. nass, 178.0996. Calcd. mass, 178.0994 (M+). 15 c. Preparation
of 2-(1- MEPHBRY| ) - 6- net hyl benzoyl chloride Ml ecul ar WBFCEHEFIUIY s 68 .
Mol ecul ar Formula = Cl1 H13Cl O A sol uti &3

of t- (1- met hyl et hyl ) - 6-rnet hyl benzoic acid (64 ng, 0.35 nmmol) in 20

di chl oronet hane (3 nlL) containing DMF (2 drops) was treated with oxalyl

chl ori de (0. nibbeniepins wasvdplacad sithiteflon lined @pwasneted toadcafton moéndxiderhe

m xture was_conc e zeot r opi {th.tolu . aces of
oxal yl chl orfodléceaﬁ‘ggh%i%gq’sél Vﬂ?s@%%@&%&%&ﬁq#gg%é%%t ep. 25 d.
Prepar ati on efcedsprésurevaseelbnskd (T4 proGessmiab yépphted Yirde tirrles ayd findly{the 6-
di methyl -4- (trifluoranmethyl)-2-0xe-3-pyridinyl) -L-phenyl al-aniqne 4 June
2004 Vb 017 aRkre SR 9 B e Lt pbuniaB BRI B B AR
N-[[2- 61 met wyd thehdispermeotet Hydnp enpathaambooyidt cdinder sadlinmmetsgd v
trifluoronethyl)-2-0X0s 3z bdl Ayl ] - L-pheny| al ani n S. r from4-
L1 6 et hprebesed o BRaTa PR o oty kst RpRS pHER L ERLR e, (T
met hyl est er stianell for 2ndthernehihutitieis byrhperarurerditen| the neaatibn efikmre was aopledg t he
general procgedures, (Mt 537. 1972 described. ,n ex | e . -~ HRMS W
Lt o S IDER el tios e phesde vt SREtseR SR EAHE s dfusg v
([j( 2-chl or o- ?eﬁi_&;(hﬂl) nﬂgﬁ%kl{lmglﬂﬁﬂﬂ ﬂ:))l{)étnL)_lgﬁie a«liiﬁvlv‘_as‘extracttlad ilnto water (2 x
I met -4- | met -.2- 0X0- 3-pyri din - L. n |
Pr eparati on E)do [ﬂgﬁf%-e ﬂF%Fiffi@ﬂH%‘fq? ‘étﬁy’lﬂ%‘h%"’bﬁ@r’r%%iemﬁ‘ ?Q@Qﬁﬁ‘ﬁ?l -4-
(trifl uoromeidiywhs etanctedini)ettiyl diatyte 2 k100 aily)l Thedomisinedbipghicestrasns CH3
| were washed with brine solution and dried over Mg$0,. Filtration of the drying
agent and concentration gave 2.8 g (62%) of a viscous yellow oil. HR MS: Obs.
mass, 178.0996. Calcd. mass, 178.0994 (M+).

15
¢. Preparation of 2-(1-methylethyl)-6-methylbenzoyl chloride

coci
CO,H
——-—_9-—

Molecular Weight = 196.68 -
Molecular Formula = C11H13CI0

A solution of 2-(1-methylethyl)-6-methylbenzoic acid (64 mg, 0.35 mmol) in

20 dichloromethane (3 mL) containing DMF (2 drops) was treated with oxalyl
chloride (0.16 mi, 1.8 mmol) and the mixture was stirred for 15 h. The mixture
was concentrated, azeotroping with toluene to remove traces of oxalyl chloride and
the residue was used directly in the next step.

25 d. Preparation of N-[[2-(1-methylethyl)-6-methylphen{l]carbonyl}-4-[1,6-
dimethyl-4-(trifluoromethyl)-2-oxo-3-pyridinyl]-L-phenylalanine



H3CN,,,,~,, O CH3 H3C~N,.,,,O00 Cr8H20CI F3N2G3 Mot. W.: 404.81 a
C26H24Cl F3N2O4 Mol . W.: 520.93 15 To a suspension 4 June 2004
of 4-1 1, 6-di met hyl -4- (trifluoronethyl)-2-oxo-3-pyridinyl]-L- phenyl al ani ne
met hyl e¥W@Pp1¥2E¥ ochl ori de salt (100 ng, 0.25 mmol), 2-chPGY/EP®Y11979
met hyl benzoi ¢ add (60 ng, 0.35 nmmol) aré$ HBTU (132 ng, 0.35 mml) in DV
(2 m.) was added DI EA (174 }5., 1.0 mmol) at room tenperature. The
resulting 4 June 2004 WO 01/42215 PCT/EPQ(c)/ 11979 64 m xture was stirred
for 72 h. Then, tclmg m xture was poured into water (25 nL) and was
extracted Wil-tsb e |.pacetate (2 x 15 nlL). The conbi ned ethyl acetate
extracts were JJashed successively with 0.5 N HO (25 nL), saturated NaHCO3
solution (25 2B solution (25 nL) and were dried over anhydrous
magnesi um sul f at ration of the drying agent and concentration gave
t he crude product vgs purified by silica gel chromatography using a
Bi ot age (40s) colum to afifforgl498 nmg (75% yi el d)
f1 ) car bonyl ]-4-[ 1, 6-di net hyl - 4-

-OpQri di nyl ] - L-phenyl al ani ne nethyl ester as an
anor phous white sol ES"HRVS W cal cd for C26H24C F3AN2O4 (MtNa) 10
543. 1268, found 543¥Z/S b) Preparation of
N-[ (2-chl or o- 6- net hyl phelnyl ) car bonyl ] -4-[ 1, 6-di methyl -4- (trifluoromethyl)
- 2- 0x0- 3- pyri di nyb] HC %-hpaenyl al anine OH C2, H24Cl F3AN2O4 Mol . W: 520.93
C25H22C1 F3N2O4 Mo?vﬁ_"‘sﬁ&

N-{[2-(1-methylethyl)-6-methylphenyl] carbonyl]-4-{1,6-dimethyl-4-
(trifluoromethyl)-2-oxo-3-pyridinyl}-L-phenylalanine was prepared from 4-[1,6-
dimethyl-4-(trifluoromethyl)-2-oxo-3-pyridinyl]-L-phenylalanine methyl ester and

5 2-(1—methylethyl)—&méthylbenzoyl chloride using the general procedures
described in example 33. ES-HRMS m/e calcd for CasHaoFsN>04 (M+Na) 537.1972,
found 537.1977.

Example 36. Preparation of N-](2-chloro-6-methylphenyl)carbonyl]-4-[1,6-
10 dimethyl-4-(trifluoromethyl)-2-oxo-3-pyridinyl]-L-phenylalanine

a) Preparation of N-[(2-chloro-6-methylphenyl)carbonyl]-4-{1,6-dimethyl-4-
(trifluoromethyl)-2-oxo-3-pyridinyl]-L-phenylalanine methyl ester

CH,

¥
H,C._N-_O

/
CF,

> Sl T

00

+ CogH,,CIF N0,
C,gHxCIFsN,O;4 Mol. Wt.: 520.93
Mol. Wi.: 404.81

15 To a suspension of 4-[1,6-dimethyl-4-(trifluoromethyl)-2-oxo-3-pyridinyl]-L-
phenylalanine methyl ester hydrochloride salt (100 mg, 0.25 mmol), 2-chloro-6-
methylbenzoic acid (60 mg, 0.35 mmol) and HBTU (132 mg, 0.35 mmol) in DMF
(2 mL) was added DIEA (174 pL, 1.0 mmol) at room temperature. The resulting



Mol. W.: 506.90 15 To a suspension of N

(2-chl oro-6-net hyl phenyl ) carbonyl] -4- [ 1,6-dinethyl - 4 June 2004
(trifluoronet h‘é z?tZ oxo0- 3-pyri di nyl ] -L-phenyl al ani ne rret hyl ester (91 ng,
0.174 m¥OO%¥43215 hanol (5 nmL) was added | N aqueous sodi uRCHEROBI%EL

- sol ution (4 nlL) at roomtenperature. Thédresulting solution was heated to
40-45 C and stirred for 4 h. Then, the ethanol was renoved under vacuum
and the residue was 20 diluted with water (25 nL). The aqueous sol uti on was
washed with dinitthne wasisheed for 73 hnThen, the mirdyvre waspouead intd watep(25 mlpand The

acetate (2 x P apiciefah dathlc? (O Al TR CERIAELER AN P oY e

so: ution (SOfWér)e u&@lﬁkd/ﬂat@ssﬂfel}edubgﬁm MNP nil 3, saﬂﬁgﬂ&&iﬂaﬂ?@?}doﬂz&ic&ézs
Filtration of ¢t yin agent _an concentratlo e Iltrate 25
af forded 71 rFﬂL?g’G%eW]é‘gﬂl} ml) pad wegesls ﬁ%ﬁ?xyﬁmﬁﬁmiesa% Hlite 4-1 1, 6-

di et hyk - 4- (tgiltfdienroFmt r&%ﬁdéoﬂaéhhqwﬂgélwlm@&aay Adduidt WRicASvag White
solid: 4 June 2004 WD _01/42 PCT/ EPOQ,11979" 65 % -223C. ES-HRMS m e
calcd for C drfcdbygicasd atsatgphmﬂngwme(é cqmt opationd P mgy
Prepar ation Qqf7sékyibld) ofiN{ ﬁbnﬁﬁﬁ&ﬁ L&g&b@%@ BaRthyl-4-4- [1,6- 5
di net hyl - 4- (SI’&I%UOI’%?TE'[ rgez - 0XO0- b ridin hen /T a an;i’ne CH3

1
H3CWN, | ~, , O dHittrspoetiylh xomyndm @Eﬂﬂ@lamne[mfthﬂ ester as an

1- (2-met hoxy SMHP@&BLH.‘ﬂS ?Hﬂé taled'for |C,HLACHLNRS S+ )
(trifluoronet 4% - 2- OXO0- di nyl ] - L- phenyl al'ani ne” (np” 181-183C) was
prepar 8 frorf -12P3,f.0'6‘14ﬁ4$ét2ﬁ§l 4-(tri$uoromet hyl)-2-oxo0-3-pyridinyl] -L 10
phenyl al ani ne nethyl ester and 1-(2-nethoxyethyl)cyclopentane carboxylic

acid (obtained as described in WD 9910313) using thei[gener al procedures
descri bed i nb)&repasutorsef N-HS-¢ifwo-¢rimeethdphenyi)sarbopd e 4R angdiom:titdna )

O [(2)b-ar o o‘%%é%‘eﬁ%‘%a T L b

3

H,C N o)
! =~
CF,
Cl HN OH
cC
C,eH, CIF N0, C,sHa,CIFN,O,
Mol. Wt.: 520.93 Mol. Wt.: 506.90
15 To a suspension of N- [(2-chloro-6-methylphenyl)carbonyl}-4-[1,6-dimethyl-4-

(trifluoromethyl)-2-oxo0-3-pyridinyl]-L-phenylalanine methyl ester (91 mg, 0.174
- mmol) in ethanol (5 mL) was added 1N aqueous sodium hydroxide solution (4
mL) at room temperature. The resulting solution was heated to 40-45 °C and
stirred for 4 h. Then, the ethanol was removed under vacuum and the residue was
- 20 dituted with water (25 mL). The aqueous solution was vgﬁshed with diethyl ether
| (25 mL) to remove any neutral impurities. The aqueous layer was acidified with 1.0
N HCI and was extracted with ethyl acetate (2 x 25 mL). The combined organic
extracts were washed with brine solution {50 mL) and were dried over anhydrous
magnesium sulfate. Filtration of the drying agent and concentration of the filtrate
25 afforded 71 mg (80% yield) of N-[(2-chloro-6-methyiphenyl)carbonyl]-4-[1,6-
dimethyl-4-(trifluoromethyl)-2-oxo-3-pyridinyl] -L—phenyialaﬁine as a white solid:




(trlfluororrethyl) 2- 0x0- 3-pyridi nyl ] -L-phenyl al ani ne ethyl ester CH3 CH3 , O

H3CN, . ,O H3CVN, e C24H1SCLF3N2O4 Mol. W.: 527.32 oH d ¢38re 2099 F3N2OL
Mol . W. :'555.37 0--1-11 To a suspensi on of
N-[ (2, 6- WOHWIL/d228phenyl ) car bonyl ] -4-[ 1, 6-di net hyl - 4- PCT/EP00/11979

(trifluoronethyl)-2-o0xo0-3-pyridinyl]-L-@henyl al ani ne (145 ng, 0.275 mmol)
and 4 June 2004 WD 01/42215 PCT/ EPO0O/ 11979 66 sodi um bi carbonate (185 ny,
2.2 mol) in DMF (2 nL) was added i odoethane (343 ng, 2.2 mmol) at room
't enrper at ur e. mpl2204223CW ES-HRMSanlercaled f6mE,sH2OIF 2500 (MrrNar) 8apetHh fruad Then,

t he reactlonsg@gtlgre was poured into water (30 nL) and was extracted with
et hyl acetate”( 20 mL). The conbi ned organic extracts were 5 washed with
brine solution (60 nL) and were dried over anhydrous nagnesium sulfate.

Filtration t h ave 129
(359 yi cPR AR AT DGR A t‘Z%cH%}’ APROHIRR

(trifl gor omedimetlyl-2-(iffa@ometliyt)-rpkd-3-pyrplieyljHLeplenylaknateny| ester as a
crystalline whit HsoI id: np 86-91C. ES-HRMS me calcd for C2bH23C 2F3N2O4
(MtNa) 10 577.087% 3found 577.0887. Exanple 39. Preparation of

N-[ (2, 6- di cht'dtepter{d ) car bonyl ] - 4-[ 1, 6- di net hyl -

(trifluoronet hyI - -3-pyridinyl]-L-phenylalanine 2-[ (N, N di et hyl)axnno]
et hyl ester CH3 CVN-~_,, O H3CVN~-0

CogHaiFaN.Os
Mol. Wt.: 508.53

N-{[1-(2-methoxyethyl)cyclopentyl]carbonyl]-4-[1,6-dimethyl-4-
(trifiuoromethyl)-2-oxo-3-pyridinyl}-L-phenylalanine (mp 181-183°C) was
prepared from 4-[1,6-dimethy}-4-(trifluoromethyl)-2-oxo-3-pyridinyl}-L-

10 phenylalanine methyl ester and 1-(2-methoxyethyl)cyclopentane carboxylic acid
(obtained as described in WO 9910313) using the general procedures described in
example 36. ES-HRMS m/e calcd for Cpsts F5N2Os (M+Na) 531.2077, found
531.2084. "

15 Example 38. Preparation of N-[(2,6-dichlorophenyl)carbonyl]-4-[1,6-dimethyl-4-
(trifluoromethyl)-2-oxo-3-pyridinyl}-L-phenylalanine ethyl ester

CH, CH,
] X {
H,C_N._O ' H,C_N._O
I - I -
CF, CF,
OH ~—~—— 3 y O
Cl HN Cl HN
o®° | o?
cl cl
CZ4H190l2F3N204 025H230I2F3N204
Mol. Wt.: 527.32 Mol. Wt.: 555.37

To a suspension of N-[(2,6-dichlorophenyl)carbonyl]-4-[1,6-dimethyi-4-
(trifiuoromethyl)-2-oxo-3-pyridinyl]-L-phenylalanine (145 mg, 0.275 mmol) and



OHri u~i~O-~IVr C "4,-" -CI 15 C24Hs9Cl 2F3N204 MoL. W: 527. 32

C30H32CI 2F3N3O4  Mdf _ W.: 626.49 To a mixture of 4 June 2004

N-[ (2, 6-di chl orophenyl ) carbonyl]-4-[1, 6-di net hyl - 4-

(trifl uoM™Shy43315) - 2- oxo- 3- pyri di nyl ] - L- phenyl al ani ne ( 143PGREPIDTS nmol ),
2- di et hyl am noet hyl chloride hydrochl obéde (487 ng, 2.75 nmmol) and

. potassium carbonate (380 ng, 2.7 mmol) was added ethyl acetate (3 nL) and
water (3 nL) at 20 roomtenperature. The m xture was stirred for 72 h at
room t enper atodiven bidaebgnate {185 n@ﬁﬂimmol)@ﬂm&mﬂsmoadé@ﬂlbdbmhmem xture of

t 30 t at The. ted dth
aqueous | aye A A nER B0 teprofirt TRl S s P AR ned
organi c ext riannpsratmeeThashb&jreuﬁdnmempuumdnn(oa@atad_OSOaﬂcb anerveasdr i ed .
hydr o If I ' f .25 the t d
Concent x| R TRa AR MRS EIE 5 Bl bt RyBine Bheeb ol W 00 oo
chr omabogr apiashad with taifisohaiga (66H6d) andmm“draefdfmdemh Hz&srrgagxﬁ&%n yi el d)
v 3 oyr: it EROSH Ji38t AR destt fo retaBbR of e el PR EFREY L) o
1 e e e s st 2017 -
b epar at | on GHREGOREEI-2Rgr éﬂ%ﬁ%}’l LePieahlsining ot S prn salline s
(trifluoronmeitiyd golid: MmpB6PISCr ESHHRNIS nile piledhior @, OBFNCa ¢R140¥%4)) et hyI ester

OB G~ HB50sdh, Suhissr7.0887

Example 39. Preparation of N-{(2,6-dichlorophenyl)carbonyl]-4-{1,6-dimethyl-4-
(trifluoromethyl)-2-oxo-3-pyridinyl]-L-phenylalanine 2-[(N,N-

diethyl)amino]ethyl ester
CH, CH,
H,C._N._O H,C._-N._O
| L
CF, CF,
O™
c v O > | HN N
Cf" ’ "
Cl Cl
CZ4H1QCIZF3N204 C3DH320l2F3N304
15 Mol. Wt.: 527.32 Mol. Wt.: 626.49

To a mixture of N-[(2,6-dichlorophenyl)carbonyl]-4-[1,6-dimethyl-4-
(trifiuoromethyl)-2-oxo-3-pyridinyl] -L-phenylalaniné (145 mg, 0.275 mmol), 2-
diethylaminoethyl chloride hydrochloride (487 mg, 2.75 mmol)} and potassium
carbonate (380 mg, 2.7 mmol) was added ethyl acetate (3 mL) and water (3 mL) at
20 room temperature. The mixture was stirred for 72 h at room temperature. Then,
the reaction mixture was poured into a mixture of water (30 mL) and ethyi acetate
(30 mL). The layers were separated and the aqueous laye; was extracted with ethyl
acetate (2 x 20 mL). The combined organic extracts were washed with brine
" solution {60 mL) and were dried over anhydrous magnesium sulfate. Filtration of
25 the drying agent and concentration gave the crude product, which was purified by
sitica gel chromatography using a Biotage (40s) column afforded 122 mg (71%
yield) of N-[(2,6-dichlorophenyl)carbonyl] —4—[1,6—dimethyl—4-(n'iﬂuoromethyl)-Z-
0x0-3-pyridinyl}-L-phenylalanine 2-[(N,N-diethyl}amino]ethyl ester as an




C24H 9Cl 2F3N204 Mo[. W: 527.32 OHi C C2, H2$Cl 2F3N206 Moi. W.: 613.41
To a suspensi on of N-[ (2, 6-di chl or ophenyl ) carbonyl ] - 4-[ 1, 6- di fretig 200
(trifluoromethyl)-2-oxo-3-pyridinyl]-L-phenylal anine (145 ng, 0.275 mmol)
and 10 sosowauHtdisar bonate (185 ng, 2.2 mml) in DVF (2 nipCwERoEOd™d

1-chl oroethyl acetate (270 ng, 2.2 mmoéj at roomtenperature. The m xture
was stirred for 48 h at roomtenperature. Then, the reaction m xture was
poured into water (30 nL) and was extracted with ethyl acetate (3 x 20
n). The cormbmpghons white SolRIXESFRMS nyfe edlcdvis GgHBCL N0 @4eM) uti on (60 nl)
and were dried ovgr an&g?g{iﬁ%@ 15 magnesium sulfate. Filtration of the
drying agents%ﬁ'l]tfg JRER n gave the crude product, which was purified
by silica gel chromatography using a Biotage (40s) colum to afford 110 ny

(65%vyield) of N-[(2.6-dichlor nyl rbonyl ].-4-[1,6- . ’

di net hyl - 4- (mmsﬁ%#éfmﬁq fﬁ‘i—i@-ﬂ{%ﬁ@m V})E@rb{ﬁf@ﬂﬁﬁahlaﬁﬁmﬂhﬂ-*

1- (acetsoxy) ettifhorcdseiRf)-2oxa B-Byedinyl PLsphwa bR i-thcetoRyJdBibestée cal cd for
C28H25CI 2F3N206 20 (M+Na) 635.0931, found 635.09 %13 0 Exanple 41.
Preparation of N-$H2-chl oro-6- et hyl phenyl ) car bo%/ 1-4-[1,6

di met hyl - 4- (HiG Onet hyl ) - 2- oxo- 3- pyri di - nyl al ani ne et hyl ester
4 June 2004 WO @f1/ 42215 68 PCT/ EP00/ 11979 C27H2BCLE3N204 Mol . W .: 534.95
N [ (2-chl oro-6-fet henyl ) carbonyl] -4- [ 1,§-di yl - 4-
(trifluoronethyl)cF2 - 3-pyridinyl]-L-phenyl aKdpi
prepared from N-[(f—ch or ¢- 6- et hyl ph | ) car bonyl ]
1, 6-dimethyl -4-(trifpuqy ) —2Z-0X0-#- pyri di nyl

ester can be

0-.-©O .
| d
eq a\lggnl ne an

i odoet hane usi ng thli%r procedure described in fxaiu@cl)e;)
O
| cl cl
' CogHL:-ClLF.NO
C, H,.CLFENO 25t 1251gT a2 Vg

To a suspension of N-[(2,6-dichlorophenyl)carbonyl]-4-{1,6-dimethyl-4-
(trifluoromethyl)-2-oxo-3-pyridinyl]-L-phenylalanine (145 mg, 0.275 mmol) and

10 sodium bicarbonate (185 mg, 2.2 mmol) in DMF (2 mL) was added 1-chloroethyl
acetate (270 mg, 2.2 mmol} at room temperature. The mixture was stirred for 48 h
at room temperature. Then, the reaction mixture was poured into water (30 mL)
and was extracted with ethyl acetate (3 x 20 mL). The combined organic extracts
were washed with brine solution (60 mL) and were dried over anhydrous

15 magnesium sulfate. Filtration of the drying agent and concentration gave the crude
product, which was purified by silica gel chromatography using a Biotage (40s)
column to afford 110 mg (65% yield) of N-[(2,6-dichlorophenyl)carbonyl]-4-{1,6-
dimethyl-4-(trifluoromethyl)-2-oxo-3-pyridinyl] -L-phenylalanine 1-(acetoxy)ethyl
ester as an amorphous white solid. ES-HRMS m/e calcd for CogHasCloFsN2Og

20 (M+Na) 635.0931, found 635.0932. ‘

Example 41. Preparation of N- [(2-c}ﬂoro-6-methy1phen;l) carbonyl}-4-[1,6-
dimethyl-4-(trifluoromethyl)-2-oxo-3-pyridinyl}-L-phenylalanine ethy] ester



38. Exampl e 42. Preparation of N-[ (2-chl oro-6-net hyl phenyl)carbonyl]-4-[1,6
di met hyl - 4- (trifluoronet hyl)-2-oxo-3-pyridinyl]-L-phenyl al ani’rﬁ@”'ezz%%\l N 1
di et hyl )am no] et hyl ester C31H35C1F3N304 Mol. W.: 606. 08

N[ ( 2- cbl Bipog2@st hyl phenyl ) car bonyl ] -4-[1, 6-di PCT/EP00/11979

net hyl-4-(trifluoronethyl)-2- oxo-3-pyrigs nyl] -L-phenylal anine

2-[ (N, N-di ethyl )am no] ethyl ester can be prepared from ,

N-[ (2-chl or o- 6- net hyl phenyl ) car bonyl ] -4-[ 1, 6-di met hyl -4 15

(tri$uoronet hyl)42-o0xo-3-pyridinyl]-L-phenylalanine and 2-[ (N, N

di et hyl)am i hylo chl ori de hydrochl ori de using the general procedure
described in 4
43. Preparati OrNg
dinethyl -4-(trif
1- (acet oxy) et hyl s
N-[ ( 2- chl or o- 6- net hy|

- oxo0-3-pyridinyl] -

_chl or o- 6- et hyl phenyl ) carbonyl | -4-[ 1,6-

hyl ) - 2- oxo- 3- pyri di nyl ] - L- phenyl al ani ne

7 Dy C291 sCIF3N206 Mbl. W.: 592.99 5

)\rponyl] 4-11,6-dinmethyl -4-(trifluoronethyl)-2

phenyllal &nni ne 1- (acet oxy)ethyl ester can be prepared

fromN [ (2-chlor (93)(Dphenyl )carbonyl] -4-]
1, 6-di met hyl -4-(tr or onret hyl ) - 2- oxo- 3-pyridinyl]-L-phenyl al ani ne and
1-chl oroet hyl aceta i ng the general procedure descri bed in exanpl e 40.

10 Exanpl e 44. Preparation
of N-[ (2, 6- di chl oM bony! |- 4- (1, 4- dlnethyl 6-
(trifluoronethyl Mal Weo53499ri di nyl ) -L- phenyl al anine a) Preparation of

4-met hoxy-1, & - (-ZEcrhlltl;rLJl-Jﬁqll;n% e ntheﬁyl?cargonyn]eié {1, 6031me% ?trz Q‘Z}I;S)e%yl)-}
o0x0-3-pyridinyl}-L-phenylalanine ethyl ester can be prepared from N-[(2-chloro-6-
methylphenyl)carbonyl]-4-[1,6-dimethyl-4-(trifluoromethyl)-2-oxo-3-pyridinyl] -
5 L-phenylalanine and iodoethane using the general procedure described in example
38.

Example 42. Preparation of N-[(2-chloro-6-methylphenyl)carbonyl}-4-[1,6-
dimethyl-4-(triflucromethyl)-2-oxo-3-pyridinyl]-L-phenylalanine 2-{(N,N-
10 diethyl)arnino]ethyl ester

C;3,HysCIF N0,

Mol. Wt.: 606.08
N-[(2-chloro-6-methylphenyl)carbonyl}-4-{1,6-dimethyl-4-(trifluoromethyl)-2-
o0xo0-3-pyridinyl]-L-phenylalanine 2-{(N,N-diethyl)amino]ethyl ester can be
prepared from N-[(2-chloro-6-methylphenyl)carbonyl]-4-[1,6-dimethyl-4-

15 (trifluoromethyl)-2-ox0-3-pyridinyl]-L-phenylalanine and 2-[(N,N-
diethyl)amino]ethyl chloride hydrochloride using the general procedure described

in example 39.



MIl. W.: 72.11Mol. W.: 210.03Mol. W.: 168.11 15 To a sol ution of

2- met hoxypropene (3.68 g, 51.03 nmmol) and pyridine (1.35 g, 4987%80Gfhol) in
di chl oronet hane (15 nL) was added a sojution of trifluoroacetic anhydride
(10 nil, WQO§&22%%vl ) in dichloromethane (8 nL) at 0C overPGI/BEB{YIIHIof

10-12 mn. After addition, the solution6é@urned to dark red-brown and then
the cooling bath was renoved and stirring was stopped. The m xture was
allowed to 20 stand for 16 h and was diluted with ice cold water (45 ni)

and di chl or divaiipde3. Peépeation)of N-jE2-thloro-6epeathylplenyl)sapanyi-de[ 16ad t he

I hed i vel i 1.h Cl 5. d
soqi um car baEEITEE G oo RS TRs S it e oS 11070
and brine sasteékion (25 nL) and was dried over anhydrous sodium sul fate. :

Filtration of the drying agent and concentration gave the crude product,
whi ch was purlflled by distillation under high vacuumto afford 5.546 g

(65% yi el d) Pypet’hoxy- 1,1, 1-trifluoropent-3-en-2-one as a |light yellow
oil. 5 b) Prepr;tion of

4- et hyl - 2( 1H) - tKo- § i fl uoronet hyl) pyridi ne-3-carboxylic acid ethyl
ester 0 C6H/F30 NMEZC€L0H1I0 3NO3 Mol . W.: 168.11Mol. W.: 131. 13Mol.

W.: 249.19 To a suspensijon Qf 4:nmethoxy- 1, 1, 1 -trifluoropent-3-en-2-one
(5.53 g, 32.89 mvl ] 1§ hmal onat e nonoam de (4.31 g, 32.89 mol)
in ethanol (30 nL) W di gm et hoxi de (11.72 g, 36.18 mmol, 21%
pure) at roomteny ur® and the reaction nmixture was heated to ---85C.
After stirring forlls the reaction mxture was cooled to room
tenperature and 15% HCl (10 nL) was added. Then, it was diluted with water

(10 nL) and was e bt h chloroform (2 x 50 nmL). 15 The conbi ned
ViR e

extracts were was ne solution (100 nmL) and were dried over
anhydr ous sodi um tration of the drying agent and concentration

gav EI E)? gg g r ?Sl, ﬁ@g%%m%ﬁg ﬁ%@)%aﬁ'éﬁgﬂ Jﬁ??&:ﬁé&*@(ﬂﬁkxoﬁ?ﬁ&ﬁm 9graphy on

of 4- met hy| - Zxer)-ppsiéingl-L-phenylalanine 1- (acetoxy)ethyl ester can be prepared from N-
[(2-chloro-6-methylphenyl)carbonyl]-4-[1,6-dimethyl-4-(trifluoromethyl}-2-oxo-
3-pyridinyl]-L-phenylalanine and 1-chloroethyl acetate using the general procedure
described in example 40.

10

Example 44. Preparation of N-[(2,6-dichiorophenyl)carbonyl}-4-(1,4-dimethyl-6-
(trifluoromethyl)-2-oxo-3-pyridinyl)-L-phenylalanine
a) Preparation of 4-methoxy-1,1,1-trifluoropent-3-en-2-one

o 0 O FF
P MNE > ¢
F F —0

CHO C.FeO, CeH E50,
Mol. Wi.: 72.11 Mol. Wt.: 210.03 Mol. Wt.: 168.11

15 To a solution of 2-methoxypropene (3.68 g, 51.03 mmol) and py'ridine (135¢g,
© 16.69 mmol) in dichloromethane (15 mlL) was added a sojution of triffuoroacetic

anhydride (10 mL, 46.56 mmol) in dichloromethane (8 mL) at 0°C over a period of
10-12 min. After addition, the solution turned to dark red-brown and then the
cooling bath was removed and stirring was stopped. The mixture was allowed to

20 stand for 16 h and was diluted with ice cold water (45 mL) and dichloromethane
{120 mL). The two layers were separated and the organic layer was washed
successively with 2N HCI (35 ml), saturated sodium carbonate solution (75 mL)



(trifluoronethyl)pyridine-3-carboxylic acid ethyl ester as an anorphous
white 20 solid. FS-LRVS: nlz 313.4 (M:Na+CH3CN). c. Prepar at#dunegi04

1, 4-di met hyl - 2( 1H) - oxo--6-(trifl uoromethyl)pyridi ne-3- carboxylic acid

et hyl estWO@H32157CH3 CI1O0HF3NG3 Mbt. W.: 249. 19 Cl1HI12FZKTEPREIITIN .
263.22 25 To a suspension of 70

4-met hyl - 2(1H) - oxo-6-(trifl uoronet hyl) pyri di ne-3-carboxylic acid ethyl
ester (5.2 g, 20.87 mmol) and potassium carbonate (8.65 g, 62.59 nmol) 4
June 2004 WO 84 beide $5ulied (FR00) 148+As drdd dviar iMydedE solljunivesfatel dretation

| odonet hane ﬁﬂﬁh ,. 192. 8 |) at r.oom gﬁnggratur a%t he reaction

mi Xt ur e, was agentand cpncentmatinn gayedhe crde praductwhich wasprrthedo) ed to
room t enper atbyidestiliagor ifddr 1m0l 31168y (6506 FEld) ofBdnethbgy-s0l i ds .
wer e washed vvithﬂ%/E. The _sol yent vvaﬁilggﬁ%ﬁentl:at ed under vacuum 5 and the
resi due was peleliRePIAPeRdid-fre4-QRaas@ ®¥©dphy on a Biotage (40m
colum 40 afford 4.02 g (71%yield) of 1,4-dinmethyl-2(1H)-oxo-6-
(trifluoromethyl)pyridine 3- boxvlic acid ethyl ester as_an anoyphous
Whi te sol t o) Bedraraen gl d-mae 2 e -eser %ﬁ%@@;ﬂ%&?d@é&?ﬂ ound
286. 0664. 10 ag;}]elaiﬁgg&at I on of

1,4-dinmethyl-6-(trifluoronethyl)-1H pyridin-2-one CH3 CH3_FsC,,, N,e, O
F3CG,~, N, ,-, O COag2 CH3 C I¢il2g 3NC3 Mol . W.: 26§3C22 ﬁ—lchBHSFSNO
Mol . W.: 191. F :

= F + HN OEt > l_ O~
—0
0
CHLF,0, C;H NO, CoHyF;NO;
Mol. Wt.: 168.11 Mol. Wt.: 131.13 Mol. Wt.: 249.19

To a suspension of 4-methoxy-1,1,1-trifluoropent-3-en-2-one (5.53 g, 32.89 mmol)

10 and ethyl malonate monoamide (4.31 g, 32.89 mmol) in ethanol (30 mL) was
added sodium ethoxide (11.72 g, 36.18 mmol, 21% pure) at room temperature and
the reaction mixture was heated to ~85°C. After stirring for 18 h, the reaction
mixture was cooled to room temperature and 15% HCl (10 ml) was added. Then,
it was diluted with water (10 mL) and was extracted with chloroform (2 x 50 mL).

15 The combined extracts were washed with brine solution {100 mL) and were dried
over anhydrous sodium sulfate. Filtration of the drying agent and concentration
gave the crude product, which was purified by silica gel chromatography on a
Biotage (40m) column to afford 5.22 g (62% yield) of 4-methyl-2(1H)-ox0-6-
(trifluoromethyl)pyridine-3-carboxylic acid ethyl ester as an amorphous white

20 solid. ES-LRMS: m/z 313.4 (M+Na+CH3;CN).

c. Preparation of 1,4-dimethyl-2(1H)-oxo-6-(trifluoromethyl)pyridine-3-

carboxylic acid ethyl ester
H ?Ha

F,CN._.0 F,C o

| > |
7 CO,C,H, 7 CO,C,H,
CH, CH,
C)oHoF5NO, Cy H,F3NO;
Mol. Wt.; 249.19 Mol. Wt.: 263.22
25 To a suspension of 4-methyl-2(1H)-oxo-6-(trifluoromethyl)pyridine-3-carboxylic

acid ethyl ester (5.2 g, 20.87 mmol} and potassium carbonate (8.65 g, 62.59 mmol)




To a m xture of

1, 4- di net hyl - 2(1 H) - oxo- 6- (tri fl uor omet hyl ) pyri di ne- 3- car boxy# #éne 284 et hyl
ester (2.5 g, 9.5 mol) and lithiumchloride (1.0 g, 23.6 nmol) was added
-DMF (15 P osmzRisvat er (0.38 nl) at roomtenperature. The PEHEP§HIITES

m xture was heated to a bath tenperatur®d of 160C and stirred for 19 h. The
reaction mxture was cooled to roomtenperature and diluted with cold ethyl
acetate and diethyl ether (75 m., 1:1). The resulting m xture was washed
with cold viatDE(S0 ml)apkddedioddmethenes(dR mil,dH2.8 20mol))at aominwas dri ed over

o The sol vaRmPER 38 Pirserctign e aate: A GARErR P o TR0 RS8R T ca gel |
chr omat ogr aphjxtae was Bbsled@aroof@mpennireand tite inbfganit sblidSwere(B@tedsrd d) of
L b SR A e b
WO 01/ 42215 AidkhERGANE WY Puriffed 1) silRagplodha¢matwgaiphy on a Biotage (40m)

b a5 ™ lepd e e TR R85, 5.5 TG,
Fri 1 o oncet g e e oo ( Teg . 10 85 5
nmmol ) was acf&gé %‘ @W%B&B 1?#@@@%%3381%&{3&?% -U5Bfen, the

m xture was heated to 70-85C and was stirred for 2 h. The reaction mxture
added 051 owidy treparaiinn ol ik SeiEy bR n GNP REIGUEO0E i xt ur e vas
extracted with thayl_acetate (2 x 50 mL). The _@p@bi ned extracts were
washed succesgi vgly @ith 10 saturated sodi gathpoSuyhfate solution (100 nl)

and brine sol'utyon {100 nL) and were%i ed®ovgr fhhydrous sodi um sul fate.

Filtration of t &hﬁn@*_’agent and C ent r at of the solvent gave a
crude product, Vmc&-?h purified by silica gel &
s

3

CI IHl ZFBNOB C8H8F3NO
Mol. Wt.: 263.22 Mol. Wt.: 191.15
To a mixture of 1,4-dimethyl-2(1H)-oxo-6-(trifluoromethyl)pyridine-3-carboxylic
acid ethyl ester (2.5 g, 9.5 mmol) and lithium chloride (1.0 g, 23.6 mmol) was
added DMF (15 mL) and water (0.38 mL) at room temperature. The reaction
15 mixture was heated to a bath temperature of 160°C and stirred for 19 h. The
reaction mixture was cooled to room temperature and diluted with cold ethyl
acetate and diethyl ether (75 mL, 1:1). The resulting mixture was washed with cold
water (3 x 20 mL) and brine solution (20 mL) and was dried over anhydrous
sodium sulfate. Filtration of the drying agent and concentration of the solvent gave
20 the crude product, which was purified by sitica gel chromatography on a Biotage
(40s) column to afford 1.45 g (80% yield) of 1,4-dimethyl-6-(trifluoromethyl)-1H-
pyridin-2-one as a light yellow solid. ES-HRMS m/e calcd for CgHsFsNO {(M+H)
192.0631, found 192.0632.



chromat ography on a Biotage (40m colum to afford 1.02 g (45% vyield) of

1, 4- di met hyl - 3-i odo-6-(trifluoronethyl)-1H pyridin-2-one as%di& hous
white 15 solid. ES-LRMS: mz 318.1 (M+H), 381.2 (MtNa+CH3CN). f)

Preparat i W@ @H2295 [ (1,1 -di methyl ethoxyl)carbonyl] -4- [ PCI/ERMWEINYI - 6-
(trifluoromethyl)-2-o0x0-3 -pyridinyl] -L#2phenyl al anine nethyl ester F CF~
C8H7F31NO Mal . W.: 317.05 CISH20INO4 Mol. W.: 405.23 11 O ~--o0
C23Hz7F3N205 Mol . W.: 468.47 Ovs 20 To a suspension of zinc dust (1.96 g,
30 mmol ) in EPreparafioniof 1yedimmetidd 3-ibda-6-{triluoromedthyina H-pyiddib;2-8nerznol ) ) at
room t enper at ure. EE‘I S suspension was 4 June_ 2004 WD 01/42215

PCT/ EP00/ 11979 _ 73¥heated to 60-65 C with a fEat gun until evol ution of
et hyl ene gas B en, the suspensF
and trimet hyl chl df og |ane—¢ﬁe—pt,—$z
was stirred for 15ym n. A suspension of 1,4- ]

di et hyl - 3-i odo- 6- H{]ifluororrethyl)-z-pyrido g (2.4 9, 7.57 mmol) in DVA (6
5 m) was warmed with a heat gun to effect disdolution and was added in one
portion to the GGEREINGN mi xture. After addiimmiot he mi xture was heated to
70-75 C andm@swal:ilongg for 2 h, at V\/nM‘, W8 I?'@Q TLC anal ysis of an

al i quot, which had been quenched with saturatéd ammoni um chloride

sol uti on, i n@veabhdionf Igbdimmtiyl-teftrifharcmethyyljrd e pyadin-2Fhee (leddeg, 7@3 mi xture

diluted withTHE (5 | 10 t th
excess 2inc HeDyEubRede O BE i o ek SO ARRE AbE, 5 1 e
cont ai ri ng t kemal) nas addgdddiSd 2(569 §71Mefinmolpat roavkdethpeztares Dhert, tlen  of
Pa(dba) 2 (2741 0. T8, SRR )aseE bl et kBEP B 39 e s

cooled to room temperature and saturated sodium carbonate solution was added

oled to room tenperature
was added and the m xture

slowly to neutralize the solution. Then, the aqueous mixture was extracted with

ethyl acetate (2 x 50 mL). The combined extracts were washed successively with
10 saturated sodium thiosulfate solution (100 mL) and brine solution (100 mL} and

were dried over anhydrous sodium sulfate. Filtration of the drying agent and

concentration of the solvent gave a crude product, which was purified by silica gel

chromatography on a Biotage (40m) column to afford 1.02 g (45% yield) of 1,4-

dimethyl-3-iodo-6-(triflucromethyl)-1H-pyridin-2-one as an amorphous white
15 solid. ES-LRMS: m/z 318.1 (M+H), 381.2 (M+Na+CH3CN).

f) Preparation of N-[(1,1-dimethylethoxyl)carbonyl}-4-[1,4-dimethyl-6-
(trifluoromethyl)-2-oxo-3-pyridinyl]-L-phenylalanine methyl ester

F
F
e F | N_,O
N._O ¢ )
Pl 7
I > &
CH—’.' ! OMe
CH,F;INO . io B!
Mol. Wt.: 317.05 OMe
>L0/1§0 ) C,;H,,FN,0;
Mol. Wt.: 468 47
CsHINO,
Mol. Wt.: 405.23

.20 To a suspension of zinc dust (1.96 g, 30 mmol) in THF (1.0 mL) was added 1,2-
dibromoethane {172 pL, 2 minol)) at room temperature. This suspension was




1.287 mmol) and N-[(1, 1-dinethylethoxy)carbonyl]-4-iodo-L-phenylal ani ne
nethyl ester (3 g, 7.411 mmol) in THE (7 nL) at room t enper afdiee &8R4 t he
light 15 yellow m xture was stirred for 40 h at 50-55 C. The reaction

m xture VO qaR1ed into a saturated amoni um chl ori de soPOTEBSN/HAT was
extracted with ethyl acetate (3 x 70 ntzy. The conbi ned extracts were
washed with brine solution (100 nL) and were dried over anhydrous
magnesi um sul fate. Filtration of the drying agent and concentration gave

the crude DFB&!ﬂe?dtoGﬂlﬁmwﬁﬁarhléiﬂgf\maﬂtmévcﬂhﬁmﬂ@f@l@ﬁe a€ Beed ThgnaRBY on a
Bi otage (40m) coluym to oﬁgal n 1.289 g 36%&/| el

d
[ (1, 1-dirnet WP%‘%%VF’)‘@& 4Aypqm tgfinraturean mmet?'nylclﬂorosﬂane (150 pL, 1.2
1, 4- di met hyl pfendlfy wid 4dae PR hélmixRre¥as éimdwrof 9% Aith A busplesion &f B4l ne net hyl

ester as an tghlous whi &e solid I% ni e C16117| cd for %W&SNZOS
(M-Na) 491, 1&‘6‘2?' Yooy U@?ewm%hﬂ?‘)z -BREI9RE §3-4 &/ -of munol) 1
1, 6-di et hyl pdy waswfahﬁ@dﬂ{mfabﬁh) ﬁé&e&ﬁm&udb@xhamamawbﬁéam ne net hyl

ester hydrochloride salt p -0 0, C23H27 C18H2Cl F3N203
Mol . W _: 4cBomipnygthe chonz;eactm &fte'r ﬂ?@@ﬂlemim S‘P‘%ﬁ/ 1979 74
A and was stirred for 2 h, at which time the TLC anal SI.S ofan aliquot, which had

l\l—[(lldlrrethylethoxyl)car onyl]-4-[1, 4-dine - tl’lf| n%athyl) 2- 0X0
- 3-pyridi nybf}mlﬂlﬁﬁéhﬁﬁl“& Iy eﬁf@mvmégﬂt@#w%e ‘ﬁi?n’ ‘-’Elrng)‘ §/BSC t r eat ed
with 4 N HGhr sk hmeﬁam ﬂieqes&%n%x&ré%s @nuté@mtmmwﬁm rv@as cdhied

solutlon was stirr h as a white solid was forned he m xture was

concent0r at edtodﬁémwmaé drthggxcess zinoiustwas dlowediasetle: After renoval of

met hanol , ﬁ?dv‘é#‘??%dﬁ?eﬂsgfdtﬁﬂddﬂ@%nghie%ué’&%ﬁﬂﬁnﬂ‘l?@?fr&hﬂl)% ng (100%
yield) of 4-[1 -

(trifluor orreadsie fo zs@beaosowqmdbahmmgmﬂm%m@nﬂﬁbmhméﬁ%lrmg,

hyd hi d EM@, 9.3 (M
4>1/0rgc(l\/+(:a-13%\g;s%012 @geﬂg?g | on o d| C I or phe)%/llzm%(@:ar boElyIi_D
-4- [ 1, 4- di methy}estg- @t?ﬂﬂ WQDMWFI bmnpspmmﬁwq t%)h #8% al ani ne

met hyl ISESt €T yellow mixture was stirred for 40 h at 50-55 °C. The reaction mixture was poured

into a saturated ammonium chloride solution and was extracted with ethyl acetate
(3 x 70 mL). The combined extracts were washed with brine solution (100 mL) and
were dried over anhydrous magnesium sulfate. Filtration of the drying agent and
concentration gave the crude product, which was purified by silica gel

20 chromatography on a Biotage (40m) column to obtain 1.289 g (36% yield) of N-
[(1,1-dimethylethoxyl)carbonyl} -4—[1,4—dimethy1—6-(triﬂizoromethyl)—Z—oxo—S-
pyridinyl}-L-phenylalanine methyl ester as an amorphous white solid. ES-HRMS
m/e caled for CasHayFsNLOs (M+Na) 491.1764, found 491.1764.

25 g) Preparation of 4-[1,6-dimethyl-4-(trifluoromethyl)-2-oxo-3-pyridinyl]-L-
phenylalanine methyl ester hydrochloride salt '

F F cI:H?' F F (;“’Ha
N. O N
F | E
o
CH,
O O—
N
O
0’&0 ° H~Ci
Cagtlar NOs C.oH,.CIE.N,O.
Mol. Wt.: 468.47 1gH20CIFgNO;5

Mol. Wt.: 404.81




F CH3. N,-,0 C, 8H2aCl F3N203 C25H21 CI12F 3N2Ca Mol. W.: 404.81 MIl. W.:
541.35 To a suspensi on 4 June 2004

of 4-11, 4-di met hyl -6- (trifl uoronethyl)-2-oxo-3-pyridinyl]-L- phenyl al ani ne
met hyl esWQ OMPAtochl oride salt (216 ng, 0.53 mmol) and 2,BCTHEP00/11979

di chl orobenzoyl chloride (120 ng, 0.57 mwol) in THE (6 nL) was added D EA
(210 L,1.19 mmol ) at roomtenperature. After 5 mn, a clear solution was

obt ai ned which was stirred for 18 h. Then, the m'xture was diluted with

ethyl acet ateNtR0, 1rau)neth1}laha¢yl)wbaﬁﬁl-at[e 4Siimithyde6 vEsh@HylBceRssi vel y

with 0.5 NH at ed ut| 50 and r|ne
sol ution (50?@%%}@ a&ﬂeéﬂé\tlsgéfteﬁ% ( %J‘rﬁ d?
Filt 3 ati O|n omﬂmsctslﬁﬁbﬂm&gﬁme (aminLB ):artsemttgﬁa bﬁmﬁﬁvﬁﬂdtﬂﬁnﬁwadd“gl ch
was | SSOl ve e an exanes was, a e
and st or ed iffm‘tﬂé M#t 3s @é@qraﬂ%ggwaé&w@e@w%gt EsEde i t h
F?>2<a gegs Q}‘ t &fas ﬁisyd;hla?i Mﬂﬂ&haxfblgﬂftét&@b&ugal of A{atlidhol, @&s&a%y wak ied@iindér

i cbl or, enyl ) car bony
(trifluoronet ‘535‘2“‘8>$8°g 1Wﬂﬁi‘§oyﬂyﬁﬁég§#2?(én$ﬁ?%ﬁyl ester was
obt ai ned a 4 (difiRra@ethylQ-6ild-5 -gi @Qmaa%%h &ﬁhﬁﬁbé}dond@

S

170-173 C. ES-HRMVS n1e al cd, f or ((M 0724, found
563.0730. i) SPfajAlame oggwhltesoh ESL m!z3693 H), 103(M+CH3CN)

N-[ (2, 6-di chl orophenyl ) carbonyl ] -4-(1, 4-di nethyl-6- 5

trifl ) - 2- 3- I | al C25H21C2F3N2O4
( r| u'o:rorreil)%se @%ﬁoﬁ Eé i rgH’h?PYl %lgon%’@gg![?}gd%le@)@ﬂspensmn

Of N [(2, 6-dig ﬂ-iﬁifo?&ﬁ&!ﬂ%i))zcéf&g JFLbhényiRhO et ester
(trifluoromethyl) 3-pyridi nyI] - L-phenyl al ani né nethyl ester (243 ng,
0. 45 F QHy
F e
N._O
Fol
P
CH,
> 1 HN O
00
Cl
C1gHz0CIF N0y C.-H,,CLF,N,O
- - 25" ‘212" 3tev4
Mol. Wt.: 404.81 Mol. Wt.: 541,35

To a suspension of 4-[1,4-dimethyl-6-(trifluoromethyl)-2-oxo-3-pyridinyl]-L-
phenylalanine methyl ester hydrochloride salt (216 mg, 0.53 mmol) and 2,6-

15 dichlorobenzoyl chloride (120 mg, 0.57 mmol) in THF (6 mL) was added DIEA
(210 pl, 1.19 mmol) at room temperature. After 5 min, a clear solution was

. obtained which was stirred for 18 h. Then, the mixture was diluted with ethyl

acetate (50 mL). The ethyl acetate solution was washed successively with 0.5 N HCl
(50 mL), saturated NatICOj3 solution ( 50 mL) and brine solution (50 mL) and was

20 dried over anhydrous magnesium sulfate. Filtration of the drying agent and
concenfration gave crude product, which was dissolved in ethyl acetate (~3 mL)
and hexanes {~3-4 m1) was added and stored in the refrigerator. The solid was
collected and washed with hexanes. After drying under high vacoum, 270 mg
(93.5% yield) of N-[(2,6-dichlorophenyl)carbonyl] -4-[1,4-dimethyl-6-

25 (triflucromethyl)-2-oxo-3-pyridinyl}-L-phenylalanine methyl ester was obtained a




mmol ) in ethanol (5 rnL) was added I N aqueous sodi um hydroxi de sol ution
(.1.8 10 nL) at roomtenperature. The mixture was heated to 43u%H24hnd was
stirred for 2 h, Then, the ethanol was renoved under vacuum and the

resi due Wi® @ikatsed with water (20 nl). The aqueous sol uPCTEPMEBEIIWEShed
with ethyl acetate (50 nL) to renove amy neutral inpurities. The aqueous
| ayer was acidified wwth 1.0 N HO and the product was extracted with
ethyl acetate (2 x 50 nL). The conbi ned organic 15 extracts were washed
with brine sqhitésohd: 70117320 0ESVeTTaM S /e Baled fr GaéHEy GLBING, OIS um

sul fate. Flltratlon of .the drying agent and concentration afforded 186 ngy
(79% vyi el d) 9930424 { fo dé ijwyorophenyl )carbonyl] -4-[ 1, 4-dinethyl -
(trifluoronethyl)-2-oxo-3- pyrldlnyl] L- phenylalanlne as an anor phous mhlte

solid. ES- HRI\/S me cal cd A found 20
549. 0573. 511 &epaﬁ%h?éfl I‘Pl(%ﬁ "%“Mﬁy‘?’ﬂfgi@ﬁ'car bonyl ]

-4- (1, 4 di netditbodmdth )ﬁldat@lis’lg?x‘i&ﬁc%)ﬂ tafmiyd | di nyl) - L-phenyl al ani ne 4
June 2004 WO 01/ 42215 [ EPf | 01119%9 C25Hz2Cl F3N204

Mol . W.: 506 99 ﬁl'ls[ (2- chl or o- 6- rrethyl phenyl)car
-4- (1, 4-di met erfluororrethyl) - 0XO0- 3- pyr
was prepared Frtn4 [1 4- di met hyl - 6

L- phenyl al ani ne

ster and

2-chloro-6 5 net hglb 7 | chlori de usi ng t he general cg es descri bed

i n exanpl e 44. ES- 507.1 (M+H), g 1 (M+Na). Exanpl
5-@at h nyl]-4-[1.c4-nn

Preparation of N-[ (2-

di met hyl -6- (trifl uor - 2-0x0- 3-pyridinyl] -L-phenyl al &ni et hyl
ester F[ O o
Cl Cl
C CLF,N.O C,4H1Cl,F3N0,
vl Wit 541,95 V. e 52733

To a suspension of N-[(2,6-dichlorophenyl)carbonyl]-4-[1,4-dimethyl-6-
(trifluoromethyl)-2-oxo-3-pyridinyl]-L-phenylalanine methyl ester (243 mg, 0.45
mmol) in ethanol (5 mL) was added 1N aqueous sodium hydroxide solution (1.8

10 mL) at room temperature. The mixture was heated to 45-50 °C and was stirred for
2 h. Then, the ethanol was removed under vacuum and the residue was diluted with
water (20 mL). The aqueous solution was washed with ethyl acetate (50 mlL) to
remove any neatral impurities. The aqueous layer was acidified with 1.0 N HCl and
the product was extracted with ethyl acetate (2 x 50 mL). The combined organic

15 extracts were washed with brine solution (50 mL) and were dried over anhydrous
magnesium sulfate. Filtration of the drying agent and concentration afforded 186
mg (79% yield) of N-{(2,6-dichlorophenyl)carbonyl]-4-{1,4-dimethyl-6-
(trifluoromethyl)-2-oxo0-3-pyridinyl]-L-phenylalanine as an amorphous white
solid. ES-HRMS m/e caled for CpeH,sCLF3N;04 (M+Na) 549.0567, found

20 549.0573. .
45. Preparation of N-[(2-chloro-6-methylphenyl)carbonyl] -4-(1,4-dimethyl-6-
(triftuoromethyl)-2-oxo-3-pyridinyl)-L-phenylalanine



C27H26C1F3N204 10 Mol. W.: 534.95 N[ (2-chloro-6-nethyl phenyl)carbonyl ]
-4-[ 1,4-dinmethyl-6-(trifluoromethyl)-2- oxo-3-pyridinyl]-L-pdensPe94%ni ne
et hyl ester can be prepared from N-[(2-chl oro-6- nethyl phenyl)carbonyl] -4-
[ 1, 4-di nMO8IR285(trifl uoronet hyl)-2-oxo-3-pyridinyl] - L-RtEEBG0al$Mi ne and
| odoet hane using the general procedure scribed in exanple 15 38. 4 June
2004 WO 01142215 PCTI EPOO 11979 77 N_ . O C3j H35CI F3AN3O4 Mol . W.: 606.08 5
N-[ (2- chl or o- 6- net hyl phenyl ) car bonyl ] -4-[ 1, 4-di met hyl -6-(trifl uoronethyl)-2
- 0xo0-3-pyridinyl]-L-phenylalanine 2- [(N Ndiethyl) amno] ethyl ester can
be prepared Pféomly (2-chl or o- 6- et hyl phenyl ) carbonyl] -4-
1, 4-di net hyl -8 or onet hyl ) - 2- oxo- 3- pyri di nyl ] - L- phenyl al ani ne and 2-
[(N,N diethyl) a | chloride hydrochl oride using the general
procedure descri be exanpl e 39. F Exanple 47. Preparation of
N-[ (2-chl oro- 6- net hyl p carbonyll-4-[1, 4-
dimethyl -6-(trifluoronethyl}-2-gxo-3-pyridinyl] -L-phenylalanine 2- [ (N, N
di et hyl ) am no] ethyl &GSitHN e 48. Preparation of
N-[ (2-chl or o- 6- et hyl PREDS Q@rbonyl]-4-11, 4-
dirnethyl-6-(trifl uoth ) - 2- 0x0- 3- pyri di nyl ] - L- phenyl al ani ne

1- (acet oxy) et hyl estep6. A 15 C2gH28CI F3N2O6 Mol. W.: 592.99 N |
(2-chl or o- 6- et hyl phenyl) carbonyl] -4- [1, 4-di net hyl - 6-
(trifluoronet hyl )C%I-I,_ZCYIF):,‘NZO,, -

Mol. Wt.: 506.90

N-[(2-chloro-6-methylphenyl}carbonyl]-4-(1,4-dimethyl-6-(trifluoromethyl)-2-
oxo-3-pyridinyl)-L-phenylalanine was prepared from 4-[1,4-dimethyl-6-
(triffnoromethyl)-2-oxo-3-pyridinyl] -L-phenylalanine methyl ester and 2-chloro-6-

5 methylbenzoyl chloride using the general procedures described in example 44. ES-
LRMS m/z 507.1 (M+H), 529.1 (M-+Na).

Example 46. Preparation of N-{(2-chloro-6-methylphenyl)carbonyl]-4-{1,4-
dimethyl-6-(trifluoromethyl)-2-oxo0-3-pyridinyl} -L-phenylalanine ethyl ester

|
N
#

C,H,:CIFN,O,
10 Mol. Wt.: 534.95

N-[(2-chloro-6-methylphenyl)carbonyl]-4-[1,4-dimethyl-6- (ﬁiﬂuoromethyl)—Z—

oxo—3-pyridinyl] -L-phenylalanine ethyl ester can be prepared from N-[(2-chloro-6-

methylphenyl)carbonyl]-4-[1,4-dimethyl-6-{trifluoromethyl )-2-oxo-3-pyridinyl}-

L-phenylalanine and iodoethane using the general procedure described in example
15 38.



ox0- 3-pyridi nyl ] -L-phenyl al ani ne 1-(acetoxy)ethyl ester can be prepared
from N [ (2-chl oro- 6-net hyl phenyl ) carbonyl ] -4- 4 June 2004
1,4-dimethyl -6-(trifluoromethyl)-2-o0xo 4 June 2004 WO 01/ 42215

PCT/ EPOO/MQ9¥822158 3- pyri di nyl ] - L- phenyl al ani ne and 1- chl BEGEPH/119% et at e
usi ng the general procedure described Z? exanpl e 40. Exanpl e 49.
Preparation of N-[(2, 6-dichlorophenyl)caftbonyl]-4-[1, 4-dirnethyl- 6 5
(trlfluoronethyl) 2- 0x0- 3-pyridinyl]-L- phenylalanlne et hyl ester

T et by BrmHe 48 Prepitirion Y 10 ShiGt S bR APPSO 2%: he ot hyl
ester can bedmm&nz&-rﬁe(dnﬂummiﬁﬂ{q(lﬂ}@xo@-pﬂﬂlﬁp@ﬁﬂ Tabariion3H[ INNG - [

1, 4- di et hyl tr]?g rifl %thg[mat hyl ) - 2- oxo-3 10 pyri d| nyl]-L-phenyl al ani ne and
i odoet hane u@F E E8jer procedure described in exarrpl e 38. Exanple

50. Preparatlon;:of|l\|-[(2 6- di chl or ophenyl ) car bonyl ] -4-[1, 4-di net hyl - 6-

(trlfluoromef ¥ ) NR- o@o- 3-pyridinyl] -L-phenylal anine 2-[ (NN 15 diethyl)

am no] et hyl % F C30H3, C12F3N3O4 Mol. W.: 626.49 N[

(2, 6-di chl or ophen bgnylj -4- [ 1, 4-dinmethyl - 6-

(trifluoronmethyl)- ﬁ; pyri di nyl]-L-phenyl al anine 2-j (N, N-diethyl)

am no] et hyl est efThan~Fe prepared from

N-[ (2, 6-dichl orophenyl carBqn d)uiéj\,,{-di met hyl -6-(trifiuoromethyl)-2 4
|

June 2004 WO 01/ 42215%PER EPIO 171978 79 oxo- 3- pyri di nyl ] - L- phenyl al ani ne
and 2-[ (N, N-di et hyl )@gﬂyl chl
|

i de hydrochl oride using the general
procedure descri bed xanpl e 39. Exanple 51. Preparation
ofl\l-[(2',6-dichloroph arbonyl]-4-[1,4-dinmethyl-6- 5
(trifluoronmethyl)-2 oxo 3- E)“‘I di nyl] -L-phenyl al ani ne 1-(acetoxy) et hyl

ester [ e
Mol. Wt.: 606 08

5 N-[(2-chloro-6-methylphenyl)carbonyl}-4-[1,4-dimethyl-6-(trifluoromethyl)-2-
oxo-3-pyridinyl}-L-phenylalanine 2-[(N,N-diethyl)amino]ethyl ester can be
prepared from N-[(2-chloro-6-methylphenyl)carbonyl]-4-[1,4-dimethyl-6-
(trifluoromethyl)-2-ox0-3-pyridinyl]-L-phenylalanine and 2-[(N,N-

- diethyl)amino)ethyl chloride hydrochloride using the general procedure described
10 in example 39.

Example 48. Preparation of N-[(2-chloro-6-methylphenyl)carbonyl}-4-{1,4-
dimethyl-6-(trifluoromethyl)-2-oxo-3-pyridinyl]-L-phenylalanine 1-(acetoxy)ethyl

ester
F o
F N. O
Fol
s
CH,
CI HN
e AL
C,oH,,CIF,N, O,
15 Mol, Wt.: 592.99

N-[(2-chloro-6-methylphenyl)carbonyl]-4-[1,4-dimethyl-6-(trifiuoromethyl)-2-
oxo-3-pyridinyl}-L-phenylalanine 1-(acetoxy)ethyl ester can be prepared from N-
[(2-chloro-6-methylphenyl)carbonyl]-4-[1,4-dimethyl-6-(trifluoromethyl)-2-oxo-



F C28H25CI 2F3N206 Mol . W.: 613.41 0 N-[ (2, 6-dichl orophenyl)carbonyl] -4-
[ 1,4-dinmethyl-6-(trifluoromethyl)-2-o0xo0-3- pyridinyl]-L-phefiylag aﬁgﬁe
1- (acet oxy)ethyl ester can be prepared from N ((2, 6-

-di t hl or oWerdi4321ar bonyl j-4-[ 1, 4-di methyl-6-(trifl uoronet PCTyEPR/®19G9 3 10
pyri di nyl]-L-phenyl al ani ne and 1-chl oroefhyl acetate using the general
procedure described in exanple 40. Bi oassay Exanples 15 Exanple A VIA-4 /
VCAM 1 Screening Assay VLA-4 antagonist activity, defined as ability to

conpete for hi.pdi o1 Ll V At | d i_n

sol i d- phase, goﬁg&%{ ?ﬂig)lg?ﬁ @%iﬁg‘éﬂlf@&&? é%ﬁl\%qgﬁa%ﬁgbnﬁtkgg%oﬁ}r %d@&l\/k 1
was det ect eddbsgribed bmgxlampledA0. anti -integrin [i1 20 anti body: HRP-conj ugat ed
anti-nmouse 1gG chronogenac substrate (K-Blue). Initially, this entailed
coating 96 well plates (Nunc Maxisorp) with reconbinant human VCAM1 (0.4
.tg in 100 . ExaBple 49sBrpantor af N-[§R.6t dicklatdphengh) cattooyl] fig[ 1.4rdimethal-6s t o

stand at 4C - The Vi . ed 8S . equently bl ocked
with 250 iuE‘%@“fb?’@%%%@%ﬁ?&%ﬁﬁ‘?}f‘%éﬁ%@ﬁﬁ%ﬁ%@ﬁ#ﬁ bi ndi ng. On 25 the
day of assay,.ald plates were washed twi ce with VCAM Assay Buffer (200
pl /well of §= E i,© HCl, 100 mM NaCl,1 nM MhCl 2, 0.05% Tween 20; pH
7.4). Test 4 gundl 2004 WO 01/ 42215 PCTI EP00111979 80 conpounds were
di ssol ved in 100 then diluted 1:20 in VCAM Assay Buffer
suppl emrented with BSA (i.e., final DVMBO = 5% . A series of 1:4
di lutions were per % me achi eve a concentration range of 0.005 nM
-1.563 pM for each tt d,- 100 pd per well of each dilution was
added to the VCAM 5 cd@t'dH pliates, followed by 10 pl of Ranpbs cell-derived
VLA-4. These pl at es pweERe” gy (Rjenti ally mxed on a platform shaker for |
m n, incubated for 2at 37C, and then washed four tinmes wth 200
pl /well VCAM Assay Buffer€ 100 pl of mouse anti- human integrin 01 anti body
was added to each &ehl dp'NGOpQ/”L i n VCAM Assay

26" ‘232t ' a2 e

Mol. Wt.: 555.37
N-[(2,6-dichlorophenyl}carbonyl}-4-[1,4-dimethyl-6-(trifluoromethyl)-2-oxo-3-
pyridinyl]-L-phenylalanine ethyl ester can be prepared from N-{(2,6-
dichlorophenyl)carbonyl]-4-[1,4-dimethyl-6-(trifluoromethyl)-2-oxo-3-

10 pyridinyl)-L-phenylalanine and iodoethane using the general procedure described

in example 38.

Example 50. Preparation of N-{(2,6-dichlorophenyl)carbonyl]-4-[1,4-dimethyl-6-
(triftuoromethyl)-2-oxo-3-pyridinyl}-L-phenylalanine 2-[(N,N-
15 diethyl)amino]ethyl ester

CNHSZCIZFSN3O4
Mol. Wt.: 626.49

N-[(2,6-dichlorophenyl)carbonyl]-4-{1,4-dimethyl-6-(trifluoromethyl)-2-o0xo0-3-
pyridinyl}-L-phenylalanine 2-[(N,N-diethyl)amino]ethyl ester can be prepared
from N-[(2,6-dichlorophenyl)carbonyl]-4-{1,4-dimethyl-6-(trifluoromethyl)-2-




Buffer + 1 ng/mL BSA) and allowed to incubate for 1 hr at 37C. At the
conclusion 10 of this incubation period, all plates were wasfhddn® 8094 ti mes
with VCAM Assay Buffer (200 pllwell). A correspondi ng second anti body,

HRP- conj y@&wd2z36at anti- nouse 1gG (100 pd per well @ 1: RCI/EMO/AITDN i n
VCAM Assay Buffer + 1 nmg/nmL BSA), was then added to each well, followed by
a 1 hr incubation at room tenperature and concluded by three washes

(2001 /wel I') vvi t h VCAM Assay Buf f er. 15 CoI or devel opnent was initiated by
addi tion of 1nekihe df&ﬁﬁ’?ﬁﬁlﬁ ) and

t erm nat ed b ad |t| of 10(’ Red Sto Buffer per Q}\feﬂ?yl? AH%& ates were
then read in Wﬁﬁmﬁ@@ﬂa@%%ﬁeﬁmﬁxﬂ@ﬂklﬁs were cal cul ated
as % i nhi bition of totaI binding (i.e., VLA-4 + VCAM1 in the absence of
test conpound). The results are prow ded in the follo Table I (A= 20

ICo < 1 nM Bxample5h Prepprafign o 'énMrOEh@miﬂC@rheﬂY %%ﬁﬂrﬁhm@mr LA- 4

ELI SA say a40R F Rt dA é le$@R 15

nCT! EpCey 110308 Ex’“léaiﬁ{gL bﬁ%m{’@? 5”7 VR R SRR A ng
Assay Prot oc? FMeeri al s: 5 Sol ubl e reconbi nant human VCAM 1 (m xture of
5- and 7-1g doymj s purified fromCHO cell culture nedia by

15 0.1 MNaCl, 5 M EDTA, 1 mM PVSF, 0.02% 0. 02%
NaN3 and 10 pg/ L deeuph (n. Cal cein- AMwas purchased from Ml ecul ar
Probes Inc. 10 Methdds: A-4 (0c4131 integrin) antagonist activity,
defi ned as ab|I|tytod: < | -

1)

CZSH25012F3N205
Mol. Wt 613.41

N-[(2,6-dichlorophenyl)carbonyl]-4-[1,4-dirnethyl-6-(trifluoromethyl}-2-oxo-3-
pyridinyl]-L-phenylalanine 1-(acetoxy)ethyl ester can be prepared from N-{(2,6-
dichlorophenyl)carbonyl]-4-| 1,4-dimethyl-6-(trifluoromethyl)-2-oxo-3-

10 pyridinyl]-L-phenylalanine and 1-chloroethyl acetate using the general procedure
described in example 40.

Bioassay Examples

15 Example A
VLA-4 / VCAM-1 Screening Assay
VLA-4 antagonist activity, defined as ability to compete for binding to immobilized
VCAM-1, was quantitated using a solid-phase, dual antibody ELISA. VLA-4 (c:4f1
integrin) bound to VCAM-1 was detected by a complex of anti-integrin 1

20 antibody: HRP-conjugated anti-mouse IgG: chromogenic substrate (K-Blue).
Initially, this entailed coating 96 well plates (Nunc Maxisorp) with recombinant
human VCAM-1 (0.4 pg in 100 pl PBS), sealing each plate and then allowing the
plates to stand at 4°C for "18 hr. The VCAM-coated plates were subsequently
blocked with 250 pl of 1% BSA/0.02% NaN3 to reduce non-specific binding. On |

25 the day of assay, all plates were washed twice with VCAM Assay Buffer (200 pl/well
of 50 mM Tris-HCl, 100 mM NaCl, 1 mM MnClp, 0.05% Tween 20; pH 7.4). Test



surface VLA-4 for binding to i mobilized VCAM 1, was quantitated using a
Ranos- VCAM 1 cel | adhesi on assay. Ranps cells bearing cell -sﬂlrJP%goQﬂ_A-4,
were |abeled with a fluorescent dye (Calcein-AM and all owed to bind
VCAM 1 i nWOHHA2HSpr esence or absence of test conmpounds. A BCGHEROOIENYI n
fluorescence intensity associated withgdherent cells (% nhibition)
refl ected conpetitive inhibition of VLA-4 nediated cell adhesion by the
test conmpound. Initially, this entailed coating 96 well plates (Nunc

Maxi sor i ?,g,pdgqg . 2 A0 Rfluted 11 ealin

ea)élhgl alto )e :étwngl(l;ha.l{3 ow ng&?ﬁfgsoéf%t’gg 6?% %@% at Hﬁgireﬁ&%ﬂﬁm? ssay’ o

VCAM coat ed Bréersyppiementedosislybisg/m). Bidstied finahPMSOr= 506)0 A08%eToldeh- 20 i n

PBS, and t heRybuaekede bittorhild LRt LERREAUIGH rantt {£0.600ML 10s3fhgCki N
02%t 1fic I ndi'ng. "Fo

Buf fer (1% BSALO. I'merosal) to reduce non-spe | | owi ng
t he i ncubat i & eash tesRlosupioung- B0 plper wellaf eachidilugionwaseddet! tothe WIG#dNed and
the remainin L L 2t A _ | 0 pi

PES, | mvert oo SR i P AR A0 (HRERAR R MRl AP A TR bl

di ssol ved i nsenoegialiysaixaddn aiplatfostin shaket for L sininsubardd foe R hr AtARE ol Assay

Buffer (4 g%/kh@%%ﬂl . Lnal. DVBO =
4% . A ser Fz/léhgg‘% %P%‘ﬁ%o : i utz:ag s“%/g;wg %%%@%o?%é‘c@mé%ﬁp%nd

é gleneral conhemgﬁgttbgm' Baﬁ@ﬂ)dﬂyﬁasa%ed?o&am@eﬁhﬁ?.fpgﬁﬂdl,gﬂ.VmMo Aﬁé‘ayfeaCh :
ilution was_added to t VGAM.coat ed pl ates, .followed by, 1 pl . of Ranos
cells (200,88 e’c%FWR%%Sﬁ%ﬁ@ﬁﬁgﬂgmﬂbﬁ forddrag Af Q-n‘#’rfgef‘é%‘tl“%?mounds
and Raygos  cef thss inedtitiahlpersd, Aiplitecwerivished fofPtiflelwith VOLM Agmper at ur e,
after which 6% 33 8%{/\/\§lll PBS was added. Pl ates V\g{r i nverted t'o renove
non- adher ent BEHeT (200 gl gelle & cprigspen B3 eatibodys HIRF-comugatedgaat avfyg and
300 pl/wel | P%uﬁé’lé@(lﬂﬁ’hﬁﬁﬁ&véﬂ@@:%@@ﬂﬂﬁbﬂﬁﬁVCﬂﬂ{Abslanghﬁ@r@'lq'n B renmai ning
buf fer gentl spirat ed- (0,1% SDS.in 50 TRI S-HCl, pH

100 | s|.s. Buffe
8.5) was addélsjA » Va8 "sfééf"?t% gr{jht@ﬁeweciéraéhﬁw@ﬁt@ #FORRY shaki ng

platform TheyRaheSaiiEdofcludedby Bade Wahel [2DPFEBNGEL VA Rslay BUffeR
Cyt of | uor 2388 ( glel |.i pore) 5. fl.uor %g'egéi%@m;%sur enent system (excitation 485
nm ent%ssi onCelos ggvelonmentyigs inifiated by ¢ ngidQnet -Blaepergy AY0t abl e: The
results are picA¥ARG réstdfpY Ald @Mhiteldy Rdidon(dF 150 L Red StopFufftbpes = | C50
well. All plates were then read in a UV/Vis spectrophotometer at 650 nM. Results
were calculated as % inhibition of total binding (ie., VLA-4 + VCAM-1 in the
absence of test compound). The results are provided in the following Table I (A =
20 ICs < 1 nM, B =ICs <10 nM):

-

Compound of Example Activity in VCAM/VLA-4 ELISA Assay
8
10
15
17
24
28

> 2 W oW | b

Table I



<10000 nM C
Pr ot ocol Two

Maxi sorp P 15 i nmuno pl at es,
(0. 25p. g/WOP1/42ASCAM i n a vol une of 1001 /well ..

= 1CS <5,000 nM: 10 Table Il Exanple C Al pha4-Beta?_ Assay

weeks to one day prior to the assay, Nunc hi gh-‘ﬂ)'rJH'Eﬁ

with sealer and wapped in saran wap fgollowed by incubation in the

refrigerator

car bonat e/ bi car bonat e buffer

1.55 g/L sodi
buffers consi

for at least 24 hours. The 'coating buffer enployed was:

496
#442404 or #439454, were coated with 25ng/ wel |
The pl at eBCWEP@/I8er ed

10mM

made up from 0.8 glL sodium carbonate and

% ﬁrbonate adjusted 20 to pH 9.6 with 1 N HCO . Assay
ste

the follow ng: Conpound of ExanpleActivity in

VCAM VLA- 4 R&tangosGLA-D/SEGARB] (ol Bhsd LaddnRASHPr31ddoB2B 33A 34B 35B 36A
37B 4 June 2%4t }49501/ 42215 83 5 10 PCT/ EPOO/ 11979

10

15

20

25

30

35

Soluble recombinant human VCAM-1 (mixture of 5- and 7-Ig domain) was
purified from CHO cell culture media by immunoaffinity chromatography and
maintained in a solution containing 0.1 M Tris-glycine (pH 7.5), 0.1 M Na(l, 5
mM EDTA, 1 mM PMSE, 0.02% 0.02% NaN3 and 10 pg/ml leupeptin. Calcein-
AM was purchased from Molecular Probes Inc. |

Methods: |

VLA-4 (0481 integrin) antagonist activity, defined as ability to compete with cell-
surface VLA-4 for binding to immobilized VCAM-1, was quantitated using a
Ramos-VCAM-1 cell adhesion assay. Ramos cells bearing cell-surface VLA-4, were
labeled with a fluorescent dye (Calcein-AM) and allowed to bind VCAM-1 in the
presence or absence of test compounds. A reduction in fluorescence intensity
associated with adherent cells (% inhibition) reflected competitive inhibition of
VLA-4 mediated cell adhesion by the test compound.

Initially, this entailed coating 96 well plates (Nunc Maxisorp) with recombinant
human VCAM-1 (100 ng in 100 4 PBS), sealing each plate and allowing the plates
to stand at 4°C for [118 hr. The VCAM-coated plates were subsequently washed
twice with 0.05% Tween-20 in PBS, and then blocked for 1hr (room temperature)
with 200 pd of Blocking Buffer (1% BSA/0.02% thimerosal) to reduce non-specific
binding. Following the incubation with Blocking Buffer, plates were inverted,
blotted and the remaining buffer aspirated. Each plate was then washed with 300 pl
PBS, inverted and the remaining PBS aspirated.

Test compounds were dissolved in 100% DMSOQ and then diluted 1:25 in VCAM
Cell Adhesion Assay Buffer (4 mM CaClp, 4 mM MgCl3 in 50 mM TRIS-HCI, pH

7.5) (final DMSO = 4%). A series of eight 1:4 dilutions were performed for each
compound (general concentration range of 1 nM - 12,500 nM). 100 pl/well of each
dilution was added to the VCAM-coated plates, followed by 100 1l of Ramos cells
(200,000 cells/well in 19 BSA/PBS). Plates containing test compounds and Ramos
cells were allowed to incubate for 45 min at room temperature, after which 165
pl/well PBS was added. Plates were inverted to remove non-adherent cells, blotted




Wash Buffer: 0.05% Tween 20 in PBS Blocking Buffer: 1% Nonfat Dry MIlk in

. PBS Labeling Buffer: PBS Cell Buffer: RPM 1640 nmedi um (no ﬁdHP‘%/?Q%)

Bi nding Buffer. 1.5mM CaCl2 0.5nM MhCl 2 50nM TRI S- HCl ; add NaOH dropwi se to
pH 7.5 BVYOdA42HSvol une in H20 Adjust to pH 7.5 Dilution BEIER0/11879 DVBO i n
Bi nding Buffer Plates were washed 2X w tf, wash buffer and then bl ocked at
roomtenperature for at least 1 hour w Bl ocki ng Buffer. Seal ed plates
were sonetines blocked overnight in the refrigerator. Plates were then

hed with B i g 3l dqui “aspirated f
the vel 15, 180830 AURENPR Fuddal Barts veer SETRIRSLS UL LR BABRL OV
(2 X 106 cel Ibgffen gently asniratesl. 200 pk Lysisbufer 6.1 SID8 &) 5Gumd] FRESSECL| pHa

centrifuge t [ J: ' PBS wer e spun at
500 x G for & el daaddeacfbiband dgitafd 6 Kiin e M) SRERIRGIR
resuspended flde pirtes igye thenl reachfopBgorescinge Bttesity omal QytofwordB30e éMillipore) N DVSO
(5nmy/ was _ : nsi The. 20 suspensi was

| ncabatd § ofed0e @ mahicleyblysff (e SHAREIE A ury Riedln S TR i ¢ 1
PBS. The PBSresls preishewn it thefollbwihgtabld:| s resuspended in cell buffer at a

concentratio / . sk AN e ay.. ot sol ution
of tost companngeely adRohita & bRkl PMER (-1CS SRR ICR:
prepared. Fi <d000f it Conls§ €5.080heMdt andard, as wel | as test conpounds, were
1:25 into 25 straight Binding Buffer, while the remaining serial dilutions
were into Dilution Buffer (Binding Buffer/4% DVMBO . Stock concentrations
and di | uti on€oofpoundrofExardplef or s crlekdtivity inAGAMEVEA-A ReetosGellAsksae) pat ed
activity. Fotz—the—assay,—1290-BrrdHprg—Bufifer—was—plated-nto—H+st{ row of
wel I s and 1()§I Dilution Buffer was p?ated into remaining wells. AB. 4l

al i quot of ¢agh conmpound 30 was pijpetted 1nto appropriate, Tabeled wells,

in tripli Cai\‘i The—econpounds—were—Hext—di-ut 1 + 100l
=> 4-fold di Iation). For controls, 1‘80pi | of Dilution Buffer + 1000 Cell

Buffer were|[pgated into the nonspedigi c background .wells (no Ccetljs, no
conpound) a[),%_LQQ.I__Di_L_u.t_j_g.n_Bm_j_er +C1nn| cells were plated
30
31
32
33
34
35
36
37
10 Table I1

ol W W | W W W

Example C
Alpha4-Beta7 Assay Protocol

Two weeks to one day prior to the assay, Nunc high-binding F96 Maxisorp
15 immuno plates, #442404 or #439454, were coated with 25ng/well (0.25ug/ml)

‘MadCAM in a volume of 100ul/well.. The plates were covered with sealer and
wrapped in saran wrap followed by incubation in the refrigerator for at least 24
hours. The coating buffer employed was: 10mM carbonate/bicarbonate buffer
made up from: 0.8 g/L sodium carbonate and 1.55 g/L sodium bicarbonate adjusted

20 to pH 9.6 with 1 N HCL.
Assay buffers consisted of the following:



into the total binding wells (no conpound = 100% bi ndi ng). Label ed cells at
2 X106 4 June 2004 WO 01/ 42215 PCT/ EP00/ 11979 84 cells/ni, 18dUr&eP94 (= 2 x
105 cells/well) were added to each well containing conpound. The plates
wer e seaaslomois ncubated in the dark for 45 minutes at PODBPGANPRr at ur e.
Fol | owi ng i ncubation, unbound cells wer%srermved by adding 1500 PBS/ wel | .
The plates were inverted, blotted onto paper towels and washed by 5 gently
addi ng 200l PBS to wells and blotting again. Renaining buffer was

-carefully aspirat sﬁré{%ﬁ%hﬁg\é%w%?mﬁofﬁlﬁls 1000 PBS was added to each

wel | . The pl ates uorescence intensity on a Cytofl uor
2300 (M 1lipore) HBlbdkingBeaffere nea%iNenehDrshElkdmPBSxcitation = 485 nm

em ssion = 530 nnj. . 1,C5 of eaghcconpound were determi ned by |inear
regressi on anal ysi b%?@?ﬂl tsijg?e 10 shown in the following table: The
results are provi dell Buffarhe RPMI k6dd mpditeh (o additivesConpound Activity in

G052, 000 iy oaedeEEE Bak Ml 5% 355 378 Tanl e 111 4 June 2004 VO
01/ 42215 PCT/ EPOQ 11979 85 d ai fsniM Mn€hnpound of the fornmula: 112

50mM TRIS-HCl; add NaOH dropwise to pH 7.5

Bring to volume in H;O

Adjustto pH 7.5 '

10 ~ Dilution Buffer: 4% DMSO in Binding Buffer
Plates were washed 2X with wash buffer and then blocked at room temperature for
at least 1 hour with Blocking Buffer. Sealed plates were sometimes blocked
overnight in the refrigerator. Plates were then washed with PBS and hand blotted
dry. Remaining liquid was aspirated from the wells.

15 Sufficienit RPMI 8866 cells were removed from stock for assay (2 X 10° cells/ml x
10mi/plate x number of plates) and placed in a centrifuge tube. The tubes were
filled to volume with PBS and were spun at 200 x G for 8 minutes. The buffer was
poured off and the cells were resuspended to 10X 10%ml in PBS and a stock
solution of calcein in DMSO (5mg/mL) was added at 5pl/ml of cell suspension. The

20 suspension was incubated for 30 minutes at 37° C in dark. The cells were then
washed with PBS. The PBS was poured off and the cells resuspended in cell buffer at
a concentration of 2 x 10° cells/mL for plating in the assay.

Stock solution of test compounds at 25 x first dilution desired in 100% DMSO were
prepared. First dilutions for the standard, as well as test compounds, were 1:25 into

25 straight Binding Buffer, while the remaining serial dilutions were into Ditution
Buffer (Binding Buffer/4% DMSO). Stock concentrations and dilutions of
compounds for screening were determined by anticipated activity.

For the assay, 1291 Binding Buffer was plated into first row of wells and 100!
Dilution Buffer was plated into remaining wells. A 5.4p.lﬂa1iquot of each compound
30 was pipetted into appropriate, labeled wells, in triplicate. The compounds were next
diluted down the plate (34pl + 100ul => 4-fold dilution). For controls, 100 of
Dilution Buffer + 100l Cell Buffer were plated into the nonspecific background

wells (no cells, no compound) and 100ul Dilution Buffer + 100l cells were plated
into the total binding wells (no compound = 100% binding). Labeled cells at 2 X10°




N NOHN "CORS5 z s

RI O wherein R1 is a group of theforrrula Y- Y-1

wherein R22 and R23 are independently hydrogen, |ower alkyl, NHR%?Ogﬁkoxy
10 cydoal kyl, aryl, arylalkyl, nitro, cyano, |ower aIkyIthio | ower

al kyl sul fWKMlHZfFléwer
perfl uorol ower al kyl

al kyl sul fonyl, |ower al kanoyl, hal ®garEP0GL1979
and at | east one of,, R22 and R23 is other than

hydr ogen, and R24 is hydrogen, |ower alKkyl, |ower alkoxy, aryl, nitro,
cyano, |ower al kyI sul fonyl, or halogen; or 15 Rl is a group of the fornula

Y-2, which is er eroa t|c g bonded via a
carbon atom ﬁtj@\iﬁﬂlﬁé‘@c@ gﬁ‘:& %%’é’f F%“Eaf §PRi&1NIBe  two or
three het er oabwpbun@l Bt plstef wardséna m@ﬂ@usﬁ%hﬁhéa&k%r%n&nﬂ@as and one
or two atons of said ri n%‘ol‘ar1lB i ndep ndentl substltut ed by. | ower alkyl,

cycl oal kyl , FBiERPeEHY]

W] gells were @F}H"eéhﬂ agdifnBeast one

A ?E“ﬁﬂé%‘g%?)m%ﬁ@% ﬁl?%r nﬁr%%ﬁ%%ﬁ%%’# ey e
menber &d i ngemly dddénd 200pLPBS tdWéls @nd bloYrisg M. q{éhﬁ?ﬁgbﬁffé% al kyl,

unsubstituted or fluorine substituted | ower al kenyl

a 25 group of

fornul a R28-G@F@I}lﬁaspmadﬁemhytvgﬂshe’tﬁnddﬂ@ﬂPH&maﬂadd@mmchMr oxy, 4 June

| ower al kano

2004 WO 01/ 4%&3*:%\/% (’31%%'}11971%1_ﬂgcg%Ig:trg:I\/l\/‘((;zell’IE nﬂ%g%’/f??b?f\gl\ﬂ%{w?%ﬁ)iﬁﬁr bor‘SyI

sul finyl, peflhbieotrie ngeaeitirelelisyetein (eiditation =0485Me8, enfissfor: 98P nRYf). 1QsMUl @
-NR28R29, wherein R28 is_hy drogen or_ lower alkyl, R29 is hydrogen, “Tower

al kyl, | ower © £9BROBBA yere

ARSYF TegEasHon analysist Theresultsave r

al kanqx)l am ngmvglinqw@lfow tag{.l f onyI | ower al kyl am nocar bonyl ,

aryl am nocar bonyl ; _ or

R28 a taken together with the attached

nitrogen at omhe Feshlis a.'ezpm\gdg} mehe fo Howing Table III :

Compound
of Example

Activity in MadCAM/RPMI Cell Assay
(A =ICso < 100 nM, B = ICs, <10000 nM, C = ICso <5,000 nM)

30

B

31

32

33

34

35

36

37

w w A w > w w

Table II1



menbered saturated heterocyclic ring optionally containing one adgiéional
heteroatorn selected from0, S, and No-Rio. Qis -(CH)f O, 4Jpeesyis |
-(CH2)f N(R27)- (CH2)f, 10 R27 is H, lower alkyl, aryl, |ower alkanoyl,
aroyl or womars2zlskoxycar bonyl, Roo is H, |ower alkyl, aryPCHEPMWEI9 kanoyl ,
aroyl or | ower al koxycarbonyl, the carb%E atons in the ring are -
unsubstituted or substituted by |lower alkyl or halogen, e is an integer
fromO to 4, and f is an integer fromO to 3; R2 is hydrogen, |ower alkyl,
substituted lower al'kyl, aryl, or arylqguer alkyl; 15 R3 is hydrogen,

hal ogen, |ower alkyl, trifluoromethyl, or aryl; R4 is hydrogen, hal ogen,

| oner al kyl, or aryl; R5 is hydrogen, |ower alkyl, |ower alkoxy, or
trifluoronmethyl, qr X ' gen, |ower alkyl, | ower ,
alkylcarbonyﬁbxy &W&Hxh yf?§5r is a group of formula P-3: -(CH2)h C

(CH2) -N 20 H R34BpP-3 wherein: R32 is hydrogen or lower alkyi; R33 is
hydr ogen, | ovier_aN QF{iryI; RMis hydrogen or |lower alkyl; his an
integer fromO tjp 2] -.Fs an integer fromO to 2; the sumof h and g is 1
to 3; or 25 R§.A g0y of formula P-4: R 32 - (CH2)t7 H (CH2)g N p,
~/ _ P-4 wherei'n: R32, and h are as previously defined; Qis 0, S
-(CH2)j-, or a group the fornmula N-R35; wherein R35 is hydrogen, |ower

al kyi, Iower 30 al kanoyl ,A] ower al koxycarbonyl; j is 0, 1 or 2; and 4 June
2004 WO 01142215 PCTIE 11£8%8:87 R7 i s hydr ogen, chl oro, |ower al koxy, or
| ower al kyl; or the p eutically acceptable salts thereof. 2. A

conpoun®l according to ¢élaim 1l wherein R3 is hydrogen, hal ogen, | ower
wherein R, is a group of the formula Y-1

Re BB yg

wherein R22 and R»3 are independently hydrogen, lower alkyl, lower alkoxy,

10 cycloalkyl, aryl, arylalkyl, nitro, cyano, lower alkylthio, lower alkylsulfinyl, lower
alkyl sulfonyl, lower alkanoyl, halogen, or perfluorolower alkyl and at least one of
R27 and R73 is other than hydrogen, and R24 is hydrogen, lower alkyl, lower
alkoxy, aryl, nitro, cyano, lower alkyl sulfonyl, or halogen; or

15 - Ry is 2 group of the formula Y-2, which is a five or six membered heteroaromatic
ring bonded via a carbon atom to the amide carbonyl wherein said ring contains
one, two or three heteroatoms selected from the group consisting of N, O and Sand
one or two atoms of said ring are independently substituted by lower alkyl,
cycloalkyl, halogen, cyano, perfluoro lower alkyl, or aryl and at least one of said

20 substituted atoms is adjacent to the carbon atom bonded to the amide carbonyl; or
R, is a group of the formula Y-3 which is a 3-7 membered ring of the formula:

R25 |
Q——

Y-3
wherein Ry5 is lower alkyl, unsubstituted or fluorine substituted lower alkenyl, or a

25 group of formula Rog~=(CH2)e— | Rog is aryl, heteroaryl, azido, cyano, hydroxy,




5 alkyl or aryl. 3. A conpound of claiml1l or 2 wherein Rl is Y-3 wherein Q
is -(CH2)f 0-, -(CH2)f S-, or, -(CH2) fr. 10 4. A conpound Hfurs 2004 3
wherein R5 is hydrogen, |ower alkyl, or trifluoronethyl. 5. A compound of
claim1l oWOMHRHE2 wherein R is a group Y-1 wherein R22 PEAEPRIBIEY e

i ndependent |y hydrogen, |ower alkyl or hglogen and R24 is hydrogen, 15

| oner al kyl or | ower alkoxy. 6. A conpound of claim5 wherein R22 and R23
are independently hydrogen, |ower alkyl or halogen, R24 is hydrogen or

| ower al koxy | 1 \%mm&jc i 1 or

cl ai m2 wher (lad?%g &Iﬁglxg g@%{%ﬁ&:&é@%ﬁ%ﬁﬁggﬁ% gaa{l%vl-’ éofv- erein _%é‘g&a S’r oup of

fo[mu a Ro6- e'éfqzwb;zwwﬁkyéflﬂ 613¢rﬂu¢ralereraaﬂr@m%ﬂ,n@q.§r3§msrouppfe 8} s an

i nteger fromQnhda 4 0 0 claim -

1 or claim rZr\fwher ei nR ilgéwgetgiho%%g%?&ﬁ?g&? gl]?]%ﬂr 513]%213 zgzghgﬁxgig%'??vsv

hydr ogen, Loakﬂfw“@hlkoxp@shoﬁr?bﬂ@deﬂa&woﬂahbylt pcrﬂ;:arqdb‘lﬂlet)a\d(m??oaﬂhahﬁhq, 9. RQS

conpound o r a.group of. e for a,Y- erein

is a g?’gup o] Ol‘%(%%* %‘\ﬁ%fgf’ F’éﬁf ajéél,amwn%‘écraléﬁoﬁ Wmﬁﬁ?n% %oxy, Qis -

(CH2) f-, e Rggemd Rppagken topetherOvitiothe attached mitrogeant agey fokma, 6 or6-3; and R2

I's ﬁrél Iowegqe &O eaéaﬁk l'teé 'egﬁ%qcyo‘ Qunggﬁ)f }lr?' m2l. or cl |m%al\2h§re| nZO(I?LZ1

i s hydrogen, ai'*b‘l“ Cﬂ&}%& y Copdaining Ang : une

?/\D 01/ 4|2i1|5 R&I{g&&%)l’saé&z&ﬁoﬁﬁof@aham,ogleﬂ or ha:?gg_en; hRg S hydrolgen,
ower al kyl, _ar orQ : 0 , i s hydrogen or | ower

al kyl; and R 1§§(IC£{§M ‘eﬁ%?%rd%h@ﬁﬁﬁ%ﬁkd@Z&’ lower alkyl. 5 11. A

conpo of ¢l ai %%’Pi bSaiBard }Ew;rga 1. 12. A

conpom of ¢ 72?%'11‘%]V\he e’ia{r?l’glbw%s a g P(;)ﬁ%yl\){‘gr-ﬂlb%v\%;e]g&el n gﬂ’and R23 are

i ndependent | Ry Hi, byear alklyhyaeyl, lawkeydikamoyh atoybarioeedalRgcarbohigipthe gasbon| ower

atomns in the ring are unsubstituted or substituted by lower alkyl or halogen,

e is an integer from 0 to 4, and fis an integer from O to 3;
R: is hydrogen, lower alkyl, substituted lower alkyl, aryl, or aryl lower alkyl;
15 Rs is hydrogen, halogen, lower alkyl, trifluoromethyl, or aryl;
R, is hydrogen, halogen, lower alkyl, or aryl;
Rs is hydrogen, lower alkyl, lower alkoxy, or trifluoromethyl, or OH;
Rs is hydrogen, lower alkyl, lower alkylcarbonyloxy lower alkyl,
or Rsis a group of formula P-3:
Rap

I Az
_(CHZ)h_g_(CHZ)g'I\L
20 Ry  p3
wherein: _
R, is hydrogen or lower alkyl; Rs; is hydrogen, lower alkyl, aryl; Ras is
hydrogen or lower alkyl; h is an integer from O to 2; gis an integer from 0 to
2; the sum ofhand gis 1 to 3; or
25

R is a group of formula P-4:
Rao
| /—\
~CHa)n—C—(CHo)g~ '
H 9 U P_4
wherein: Rz, g, and h are as previously defined; Q' is O, S, -(CHz)j-, ora
group of the formula N-R35; wherein Rss is hydrogen, lower alkyl, lower

30 alkanoyl, lower alkoxycarbonyl; j is 0, 1 or 2; and




10 al kyl or lower al koxy. 13. A conpound of claim 12 wherein ? iz @1 group
Y-1 wherein R24 is hydrogen and R2 is aryl lower alkyl. 15 $4un288tpound
of claim 10 wherein R is Y-2. 15. A conpound of claim 10 wherein R is a
group of wherAamisrul a Y-3. 16. A conpound of claim15 wher pCawERDO/i197% gr oup
of the fornmula Y-3 wherein 20 R25 is a group of formula R2g' -(CH2)e ,
wherein R26 is-lower alkoxy, Qis (CI—|253 fr, eis an integer fromO to 4
and f is an integer fromO to 3. 17. A conpound of claim 10 wherein R2 is

hydr ogen, | I kyl of,aryl |ower alkyl: . I s, hydrogen:. R4 is

hal ogen; %Oﬁlsﬁsﬁ%ﬁ%ﬁ;ﬂo M?gﬁh%%g%ﬁgw #%Xie‘?&gi: E’?f‘%‘“"efﬁﬂhﬁ%’i s hydr ogen,
chl oro, | oweacceptusle yaltsaherbafer al l gl . 30 P 18. A conpound of any one of
claims 1, 3 or 4, wherein Rt is a group of formula Y-1 or a group of
formula Y-3; R2 is hydrogen, |lower alkyl or aryl lower alkyl; R3is .
hydrogen, | oder alAlpmpoond dedotditigtwdtrithy wheredDRIS hiydrdpyeayleadsgenolowkal ogen; 4
June 2%04 V\Dﬂgﬁloél}ZZ}S PCT/ EPOO 11979 89 RS is hydrogen, |ower alkyl, or
trifludronet OTEE Y s hydr ogen, |ower al kyl, |ower alkyl carbonyl oxy | ower

al kyl, a group of fornmula P-3 or a group of forrmula P-4; and R7 is

hyd | kyl . .. d of. im 18 ' is |
2yt Jor aryt | ovisPobpyofchintt REARBER &) il WRe R et S 1M
al kyl car bonyl(grp)t 9\16f, -@HEN-. or a group of -

10 4. A compound of claim 3 wherein Rs is hydrogen, lower alkyl, or
trifluoromethyl.
5. A compound of claim 1 or claim 2 wherein R, is a group Y-1 wherein R22

and Ry3 are independently hydrogen, lower alkyl or halogen and R24 is hydrogen,
15 lower alkyl or lower alkoxy.

6. A compound of claim 5 wherein R22 and R23 are independently hydrogen,
lower alkyl or halogen, R4 is hydrogen or lower alkoxy and R; is aryl lower alkyl.

20 7. Acompound of claim 1 or claim 2 wherein R, is 2 group of the formula Y-3
wherein R25 a group of formula R2e—(CH2e~ | wherein Ry is lower alkoxy,
Qis -(CH2)f, eis an integer from 0 to 4 and f is an integer from 0 to 3.

8. A compound of claim 1 or claim 2 wherein R, is a group of the formula Y-3
25 and R; is hydrogen, lower alkyl, substituted lower alkyl or aryl lower alkyl.

9. A compound of claim 8 wherein R, is a group of the formula Y-3 wherein
R25 is a group of formula Roe~(CH2 e~ | wherein Ryg is lower alkoxy, Qis -
(CH2)f-, eis an integer from 0 to 4, fis an integer from 0 to 3; and R; is aryl lower

30 alkyl.

10. A compound of claim 1 or claim 2 wherein

R, is hydrogen, lower alkyl or aryl lower alky};
R; is hydrogen;




formula P-3; and 10 R7 is hydrogen. 20. A conpound of claim 19 wh in R
is Y-1 wherein R22 and R23 are hydrogen, hal ogen or | ower aflléyi"*?z S
hydrogen or |lower alkoxy or R is Y-3 wherein R25 is a group of fornula
R26- (CH2) WO oxadlSei n R26 i s | ower al koxy, Q 15 is -(CH2) fRGI/EPIDAIHN
integer fromO to 4 and f is an integer ggomO to 3. 21. A conpound of
claim20 wherein R2 is lower alkyl, R4 is hydrogen, and R3 and R5 are

| ower al kyl or trifluoronethyl. 20 22. A conpound of claim21 wherein Rs is

hydr ogen: Zmise,ygﬁ?@g@gag%eﬁ;l aim22 wherein Rl is Y-1. 24. A conpound of
cl ai m 23 wherei BWW and R23 are hal ogen or | ower alkyl. 25 25. A conpound

of clai m 24 Reisdprdreger, owepalkylyormiflorsymethyl prlomsnalfets 4- |

1, 6-di et hyl ng@a}ggeg%m,m@;-agd 0x0- 3-pyridinyl] -L-phenylal anine; N [
(2-et hyl - 6- met hyl' phenyl ) carbonyl’] -4- [ .1, 6-dinmethyl-4- 30

(trif1 uor omeRnisibydoogsRethborey lower alkoxy, of lgyrrsalkyhl anine; N [ (2-

(1-net hyl et hyl) - 6- et hyl phenyl ) carbonyl] -4- [ 1, 6-dinethyl-4-
(trifluoromethyl) -2-oxo-3-pyridinyl] -L-phenylalanine; N [f

(2- chl or o- 6- kbt hyAseasBaupdefchindPivheren R} isk Sowp afthl formula Y-1.
(trifluoromethyl)-2-oxo0-3-pyridinyl] -L-phenylalanine; 4 June 2004 WO

01/ 42215 PCT/ EPOO/ 11973 90 N- [ (2, 6-dichl| orophenyl)carbonyi ]

-4- (1, 4- di methy| - -qomnmdsd sleimpy whepein Byis agronp Ydi wherpin R2zead\R231 ani ne;

or N [(2-chlar - | ) vl | - (1. 4-di mat hyi - 6-

(trifluorome ﬁ?‘}e%fggéo %&%&f lr?&%%p%é‘r?{ﬂ%gﬂg g%fﬁgi ggly%qgeﬁ’ lgvc”)rﬁﬁ)ound of

clai m@2 wheaRjlorRowesalkond. 27. A conpound of claim26 which is N[ [

1- (2- met hoxyet hyl ) cycl opentyl]- carbonyl] -4-]

|, 6-di methyl -4-(trifluoromethyl)-2-oxo-3-pyridinyl]-L 10 phenyl al ani ne.
13. A compound of claim 12 wherein R) is a group Y-1 wherein Rp4 is hydrogen

and R; is aryl lower alkyl.
15 14. A compound of claim 10 wherein R; is Y-2.
15. A compound of claim 10 wherein R is a group of the formula Y-3.

16. A compound of claim 15 wherein R, is a group of the formula Y-3 wherein
20 R25 is a group of formula Ros—(CHae— | wherein Ro¢ islower alkoxy, Q is -
(CH2)f, e is an integer from 0 to 4 and {is an integer from 0 to 3.

17. A compound of claim 10 wherein
R; is hydrogen, lower alkyl or aryl lower alkyl;
25 R; is hydrogen;
Ry is halogen;
Rs is hydrogen; _
R is hydrogen or lower alky}; and
Ry is hydrogen, chloro, lower alkoxy, or lower alkyl.
30 '
18. A compound of any one of claims 1, 3 or 4, wherein R, is a group of formula
Y-1 or a group of formula Y-3;
R; is hydrogen, lower alkyl or aryl lower alkyl;
R; is hydrogen, lower alkyl, or trifluoromethyl;
35 Ry is hydrogen or halogen;




28. A conpound of claim21 wherein R6 is |ower alkyl 29. A CRWB uagoff
claim28 which is 15 N-[ (2, 6-di chl orophenyl ) car bonyl ] - 4- ne
1,6-dimethyl-4-(trifluoromethyl)-2- oxo-3-pyridinyl] -L- phenyl al ani ne et hyl
ester; Nwooaisli chl or ophenyl ) carbonyl] -4- [ 1, 4-di net BCTEP00/11979
(trifluoronethyl) -2- oxo-3-pyridinyl] '8%" phenyl al ani ne ethyl ester; N |
(2-cbl or o- 6- et hyl phenyl ) carbonyl] -4- 1, 6-di nethyl -4- 20
(trifluoromnet hyI) 2- oxo 3 pyri di nyl]-L- phenyl al anine ethyl ester; or N
- (2-chl oro- 6- 4- di methyl -6

(trifluorone %’ a]]?y?ﬁ#xfl -’%’-p I al anine ethyl ester. 30. A
conpound of Rgalhydf.b‘genﬂewm aikyﬂ%ﬂower d]kylﬂrb(aiylfqtdyé@wdmﬂqyl @gyoupeiformitay| . 25
31. A conpo of cl ai N-[ (2, 6-di chl or ophenyl ) car bonyl ] -4-
[1, 6-di et hu? P1R§OPP %Eﬁﬁg‘%@ oxo- 3- pyri di nyl | - L- phenyl al ani ne
1- (acet oxy) eRmsIhydsdgenpva{erémyB di chl or ophenyl ) car bonyl ] - 4-
[1, 4-dinet hyl -6-(trifluoronethyl)-2- 30 oxo-3-pyridinyl]-L-phenylal ani ne
_ 1-(acet50xy) ethyl ester; N [(2-chloro-6-nethylphenyl)carbonyl]-4-]
1, 6-di et hyl 19i- (tmdompmmdoﬁdhhymwhemn-o 3-pyridinyl]-L-phenyl al ani ne

1- (acet oxy) ef,hyl est : rk(/{lgychl oro- 6- met hyl phenyi) carb onyl] -4- [
1, 4- di net hyIfi élc"(’? Né? 1 oxo- 3- pyri di-nyl ] -L- phenyl al ani ne

1- (acet oxy) eRbislhydsdgen, lo@&aék}duaﬁrer?ﬂﬁﬂcmmdﬂZ&&&a%}[/oEE@ﬁm@léHQ 91 32. A
conmpound of %Jr%*@% (frein R6 is a group of fornula P-3 wherein R32 is
hydr ogen; 42%% e | ower al kyl; one of g and his 1 and the other is

0. 33.10A conReisitgdedges] ai m 32 which is 5

N[ (2, 6-dichl orophenyl ) carbonyl]-4-[1; 6-di met hyI 4-(trifluoronethyl)-2-
0x0- 3- pyri dinyl]-L-phenyl al anine 2-[(N, N-di et hyl )am no] ethyl ester; N [
(2, 6-dichl OrQ@henwcohqm”uhdlibftﬂmm%wheileuﬂR’CﬁBTYDIhhéreuﬂ{z(zhﬁdRhgme onet hyI) - 2-

0X0- 3- pyridi | a n|n (N,,N-di eth m et hyi
[ (2-chl or o- GH%‘EPWW Eﬁ% %ﬁ ﬂ’h“bfghythgeg %H?’é ﬁgﬁ l%. {%rﬁss’%oro
wherein R35isa group of formula Re6~(CHale~ | wherein Ryg is lower alkoxy, Q
15 is -(CH2)f-, e is an integer from O to 4 and fis an integer from 0 to 3.

21. A compound of claim 20 wherein R; is lower alkyl, R4 is hydrogen, and R;
and R; are lower alkyl or trifluoromethyl.

20 22. A compound of claim 21 wherein R; is hydrogen.-
23. A compound of claim 22 wherein R; is ¥-1.

24. A compound of claim 23 wherein Ry; and Rys are halogen or lower alkyl.
25
25. A compound of claim 24 which is
N-[{(2,6-dichlorophenyl)carbonyl]-4-{1,6-dimethyl-4-(trifluoromethyl)-2-
oxo-3-pyridinyl}-L-phenylalanine;
N-[(2-ethyl-6-methylphenyl)carbonyl]-4-[1,6-dimethyl-4-
30 (trifluoromethyl)-2-0x0-3-pyridinyl]) -L-phenylalanine;
N-{{2-(1-methylethyl)-6-methylphenyl)carbonyl}-4-[1,6-dimethyl-4-
(trifiuoromethyl)-2-oxo-3-pyridinyl}-L-phenylalanine;
N-{(2-chloro-6-methylphenyl)carbonyl}-4-[1,6-dimethyl-4-
(triﬂuommethyl)-2—ox0-3—pyridinyl]-L—phenylalaﬁine;



10 met hyl)-2-o0xo0-3-pyridinyl]-L-phenyl al anine 2-[(N, N-di et hyl)am B%ft hyl
ester, or N-[(2-chloro-6-nethyl phen)l)carbonyl] -4-] 4'June
1,4-dimethyl -6-(trifluoro- nethyl)-2-oxo-3-pyridinyl]-L-phenyl al ani ne

2-[ (N, N-d &W2§15arri no] ethyl ester. 34. A conpound of c| RGHEXBMMASEei n R6
is hydrogen. 15 35. A conpound of claimgg4 wherein R2 is lower alkyl; R3 is
hydrogen; R4 is hydrogen or hal ogen; and R5 is hydrogen or |ower alkyl.
36. A conpound of claim35 wherein RL is Y-1. 20 37. A conpound of claim 36

wherei.n R22 and R23-{g7,6dicBRopltnkbar W; | ¢E ' ({H n. 38. A
conmpound of cl ai,m 37{&W5|_§h [ sP 25% [?gr-l)? I o?’%%ﬁe%?ﬁ%ﬁghéf C%P@g-?\yl ]

- 4- (5- chl or 0 OXOTeRFANB-Lphemylalagingatny | ) - L- phenyl al ani ne; N- [

(2- chl or o- 6- et hy I phHenyhldrocenkton b dad Bl Y |z 3 S pyridinyl)-

L- phenyl al ani n%:21 ornﬁzl-ljls 2- chl oﬁﬁ%&%@?ﬁ??%ﬁ@é%@é%ﬁon@ﬁs - 4-

(1, 4- 41 i et hyiribommedyl)-3pxgd-puridipy) -L-phenvialdniteani ne. 39. A conpound of
claim 36 wherein R22 and R23 are hal ogen, and R24 is hydrogen. 4 June 2004
WO 01142215 PCTI EPOQ 11979 92 40. A compound of claim 39 which is N-f

(2, 6- di chl or éBheny PEROBAPf ¢laim 22 wherein R, is Y-3.

(1, 4-di met hyl - 2- oxo- 3-pyridi nyl)-L-phenyl al ani ne. 41. A conpound of claim
36 wherein R22 and R23 are hal ogen or hydrogen and 5 R24 is |ower al koxy.

42. A conpouRtt of Acernerad offrian26 whih s Wa{ b(mectBoxyethybrygdopengyl)- car bonyl |
-4- (1-meth lefhvIL b | AL 08e; g Ay.7 -

N ( (2 br ormy?rﬁgﬂﬁgﬁagﬁ%egigg%ég%?gﬁﬂ?{@ b?gﬁg-%l P)?r{edf‘%@; 1. 2- 0X0- 3-

pyri dilfyl) - LPB?R}' @ni ne. 43. A conpound of claim35 wherein R is Y-3.

28. A compound of claim 21 wherein Rg is lower alkyl.

29. A compound of claim 28 which is
15 N-[(2,6-dichlorophenyl)carbonyl]-4- | 1,6-dimethyl-4-(triffluoromethyl)-2-
oxo0-3-pyridinyl]-L-phenylalanine ethyl ester; _ l
N-{(2,6-dichlorophenyl)carbonyl}-4-{1,4-dimethyl-6-(trifluoromethyl)-2-
oxo-3-pyridinyl]-L-phenylalanine ethyl ester;
N-[(2-chloro-6-methylphenyl)carbonyl}-4-[1,6-dimethyl-4-
20 (triflnoromethyl)-2-oxo-3-pyridinyl]-L-phenylalanine ethyl ester; or
N-[(2-chloro-6-methylphenyl)carbonyl}-4-[1,4-dimethyl-6-
(trifluoromethyl)-2-oxo-3-pyridinyl]-L-phenylalanine ethyl ester.

30. A compound of claim 21 wherein Rg is lower alkylcarbonyloxy lower alkyl.
25
31. A compound of claim 30 which is
N-[(2,6-dichlorophenyl)carbonyl]-4-[1,6-dimethyl-4-(trifluoromethyl)-2-
oxo-3-pyridinyl}-L-phenylalanine 1-(acetoxy)ethyl ester;
N-[(2,6-dichlorophenyl)carbonyl]-4-[1,4-dimethyl-6-(trifluoromethyl)-2-
30 oxo-3-pyridinyl]-L-phenylalanine 1-(acetoxy)ethyl ester;
N-[(2-chloro-6-methylphenyl)carbonyl]-4-[ 1,6-dimethyl-4-(trifluoro-
_ methyl)-2-o0x0-3-pyridinyl]-L-phenylalanine 1-(acetoxy)ethyl ester; or
N-[(2-chloro-6-methylphenyi)carbonyl]-4-{ 1,4-dimethy}-6-
(trifluoromethyl)-2-o0xo-3-pyridinyl]-L-phenylalanine 1-(acetoxy)ethyl ester.
35



15 44. A conpound of claim43 which is 4-(5-chloro-1-nethyl % 0XO0- 8
pyridinyl)-N- [ [ 1-(2-nethoxyethyl)cyclopentyl] carbonyl] June 2004

- L- phenyl al ani ne. 45. A conpound of claim 19 wherein R2i and R23 are

hal ogen owoloause2isal kyl, R24 is hydrogen or | ower al koxy, PRIEM&187Yr oup of
formula R26-- (CHa)e , wherein R26 20 ig,|lower alkoxy, Qis -(CH2) f-, ais
an integer from0O to 4 and f is an integer fromO to 3. 46. ' A conpound
of claim45 wherein R2 is aryl lower alkyl; R3 is hydrogen, R4 is hal ogen,
and R5, % ang R7 e 2 n | in R is
Y-1. 48. A c3fip Ou gpggﬁ]agﬁng}.‘%ﬁremﬁs @%’ou%oqffoﬁmﬁ 'ﬁé‘ﬁrh\@@ﬁ{ﬁ

4- (1- Benzyl - B-hyﬁi'c(gen; B:; endR3-apglomwdt allyl) ete ofig(adddhis drapd@he 8ther is 0.

nmet hyl phenyl ) car bonyl ] - L- phenyl al ani ne; or ,

4- (1- Benzyl - 5-chl or o- 2-ox0-3-pyridinyl)- N[ [ |-(2-nethoxyethyl)-

cycl opentyl ]3%ar bArcph}pouhdpﬁéamaIwhlches 49. A conpound of forrmula 11 35 4

dof i ned i n ol ai m 1 Uad Sngepnet kahetflid (I RRLE e BRGn R, B2 55
conmpound ac coxa}Bwridmbeny -phénylaamine 2—[418,N—d:ethé}anasohtlm% gstemnent. 51. A

e 1oas or o PeinmaReraRRaRba IR AR el bR ATl Be O
Elhglr gciu'zgcfetdrgumﬂﬂpﬂ]amphmﬂﬂamﬁﬁf -[O9, N-dietlybjamind]etlnd esteli; ng t o gnyt (ﬁge of
bi ndi ng. of VCAM ﬁﬁg?'c& \y WEHYIZ%‘?°&§’§F’%§£%‘%‘F‘F§’?I'§S‘& |°§ST in n the
treat rnt of metlpdRBionbd plyridiny'rl]-l,qqheﬁullalahnke - KDl Wrdiathgl)arhinaol] ethiloestestoor v

clarms 145 or o Poneraser patpReaRiemdnier L in AR st TV O

preparation ﬁfeﬂ@l):%—dﬂﬁ@?pﬁidﬁ)ﬂ]-ﬁﬂ&nﬂhh&inmﬂ[t(w -diethpBamino]ethyl ester.

(D}

34, A compound of claim 20 wherein Rs is hydrogen.

15
35. A compound of claim 34 wherein R is lower alkyl; R is hydrogen; Ry is
hydrogen or halogen; and Rs is hydrogen or lower alkyl.
36. A compound of claim 35 wherein R, is Y-1.

20

37. A compound of claim 36 wherein Ry, and Ry are lower alkyl or halogen,
and Ry is hydrogen. ‘

38. A compound of claim 37 which is
25 N-[(2-chloro-6-methylphenyl)carbonyl] ~4—(5—chloro- 1-methyl-2-oxo-3-
pyridinyl)-L-phenylalanine;
N-[(2-chloro-6-methylphenyl)carbonyl]-4-( 1 -methyl-2 -oxo-3—pynd1nyl)—
L-phenylalanine; or
N-[(2-chloro-6-methylphenyl)carbonyl]-4-(1,4-dimethyl-2-ox0-3-
- 30 pyridinyl)-L-phenylalanine.

39, A compound of claim 36 wherein Ry, and Ros are halogen, and Ry, is

hydrogen.



states nedi ated by the binding of VCAM1 or VLA-4 or VLA-4-e: presi(g
cells, 20 especially in the treatnent of rheumatoid arthriti ‘gl e
scl er osi s, inflammatory bowel disease and asthma. 54. A process for the
prepar at i ¥ 8¥42381phar maceut i cal conposi tion which process PCHERII2S
bringing a conpound according to any onegef clains 1-48 or a 25
pharmaceutically acceptable salt thereof, and a conpati bl e pharnmaceuti cal
carrier into a galenical admnistration form 55. The use of a conpound

aceording Lo & OARoflpoh@bfBails dwhith iENDNE K MenESBhLMchRERaR! 20! ©

salt thereof, in the aration nmedi ¢ rrent trrent of
rheurmt oi d_ar ¢l#- ﬁ%m@hﬂrﬂxpﬁ"ﬁfm}é}-BSIP}@nYlﬁlﬁanmtory bowel disease and
ast hma. 4 June 2004 WO 01/ 42215 PCT/ EPO0O/ 11979 94 56. The invention
substantially as hereinbefore described, especially with reference to the
new conmpounds4l.i ntéﬁmpmégfdmﬁwm%méBmhﬂomr hydrogen asds

thereof5 5 R, is lower alkoxy.

42. A compound of claim 41 which is
N-[(2-bromo-5-methoxyphenyl)carbonyl]-4-(1-methyl-2-oxo-3-
pyridinyl)-L-phenylalanine; or | |
10 : N-[{2-bromo-5-methoxyphenyl)carbonyl]-4-(5-bromo- 1 -methyl-2-oxo-3-
pyridinyl)-L-phenylalanine.

43. A compound of claim 35 wherein R, is Y-3.

15 44. A compound of claim 43 which is 4-(5-chloro-1-methyl-2-oxo-3-
pyridinyl)-N-{[1-(2-methoxyethyl)cyclopentyl] cartbonyl}-L-phenylalanine.

45. A compound of claim 19 wherein Ra3 and Rys are halogen or lower atkyl, Roq
is hydrogen or lower alkoxy, R25isa group of formula Rog™(CH2)e~ | wherein Rag

20 is lower alkoxy, Q is -(CH2)f-, e is an integer from 0 to 4 and fis an integer from 0
to 3.

46. A compound of claim 45 wherein R; is aryl lower alkyl; R; is hydrogen, Ry is
halogen, and Rs, Rs and Ry are hydrogen.

25
47. A compound of claim 46 wherein R; is Y-1.

48. A compound of claim 47 which is
4-(1-Benzyl-5-chloro-2-oxo-3-pyridinyl)-N- [(Zichloro-6-
30 methylphenyl)carbonyl]-L-phenylalanine; or
4-(1-Benzyi-5-chloro-2-oxo-3-pyridinyl)- N-{[1-{2-methoxyethyl)-
cyclopentyljcarbonyl]-L-phenylalanine.

49. A compound of formula II
35
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wherein R-R® and R’ are as defined in claim 1 and P; and P; each are a protecting

group.
50. A compound according to any of claims 1-48 for use as a medicament.

51. A pharmaceutical composition comprising 2 compound according to any one
of daims 1-48, or a pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptable carrier.

52. A compound according to any one of claims 1-48 for use in the treatment of
disease states mediated by the binding of VCAM-1 or VLA-4 or VLA-4-expressing
cells, especially in the treatment of rheumatoid arthritis, multiple sclerosis,
inflammatory bowel disease and asthma.

53. The use of a compound according to any one of claims 1-48 or a pharmaceutically
acceptable salt thereof, for the preparatioﬁ of a medicament for the treatment of disease
states mediated by the binding of VCAM-1 or VLA-4 or VL. A-4-expressing cells,
especially in the treatment of rheumatoid arthritis, multiple sclerosis, inflarmmatory bowel

disease and asthma.

54. A process for the preparation of a pharmaceutical composition which process
comprises bringing a compound according to any one of claims 1-48 or
pharmaceutically acceptable salt thereof, and a compatible pharmaceutical carrier

into a galenical administration form.

55. The use of a compound according to any one of claims 1-48, or a pharma-
ceutically acceptable sait thereof, in the preparation of a medicament for the
treatment of rheumatoid arthritis, multiple sclerosis, inflammatory bowel disease
and asthma. |
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56. The invention substantially as hereinbefore described, especially with
reference to the new compounds, intermediates, pharmaceutical compositions -
and uses thereof.
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