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(54) Title: |SO NDOLIN-1-ONE GLUCOKI NASE ACTI VATORS O (57) Abstract:
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- Activators G ucokinase (GK) is one of four hexokinases that are found in
mammals [ Colow ck, S.P., in The Enzynes, Vol. 9 (P. Boyer, ed.) Academc
Press, -New York, NY, pages 1-48, 1973]. The hexoki nases catal yze the first
step in the netabolismof glucose, i.e., the conversion of glucose to

gl ucose- 6- phosphate. d ucokinase has a 5 limted cellular distribution,
being found principally in pancreatic n-cells and liver parenchymal cells.
In addition, GKis a rate-controlling enzyme for glucose netabolism in

t hese two cel Isdipgekinthameatdohdwres actplvayomsy i tical rol es in whol e- body

gl ucose honeostasis [Chipkin, S R, Kelly, K L., and Ruderman, N.B. in
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fasting (> m\é); to po_st_gr andi al (=10-15 m\) levels follow nﬁs a
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1993] . Thegkeskimdi cojistypes tthdt ke dehoometo plagecidds @i irowhbk- tinesdes that .
X functi,ons as .a.gl.ucosg. s r.i i -cells and_hepatqocytes (Mglasson,
M D. and hoﬁ?ﬁf’i Eﬂf’ B@&éﬁ“ﬂgﬁﬁﬁiﬁ’p Kﬂ’ gﬁ*gﬁ‘?@?ﬂmgﬂ@ IEI%@I’B‘? %1@@69 . CIR‘]. recent
years, stiighemd G.C20VickMtEYENLS 280 iFEBissr, PNRIGSME] PRE Gabdiad7 §s d@egy i ndeed
play a critical role in whol e- body glucose honeostasi s’ Aninmals that do
not expr é@@_ CqRCEREALRN L glugases abfWibel (K dameonstretpe rhalfimanisnal sacivity eisani mal s
Over expr epsioRfindfly SR THE QR tiel $OGidBbLLE Witrated with glucose at much

lower concentrations (<1 mM). Therefore, the flux of glucose through the GK pathway

rises as the concentration of glucose in the blood increases from fasting (5 mM) to

postprandial (=10-15 mM) levels following a carbohydrate-containing meal [Printz,

15 R.G., Magnuson, M.A., and Granner, D.K. in Ann. Rev. Nutrition Vol. 13 (R.E. Olson,
D.M. Bier, and D.B. McCormick, eds.), Annual Review, Inc., Palo Alto, CA, pages

463-496, 1993]. These findings contributed over a decade ago to the hypothesis that

GK functions as a glucose sensor in B-cells and hepatocytes (Meglasson, M.D. and
Matschinsky, F.M. Amer. J. Physiol. 246, E1-E13, 1984). In recent years, studies in
20 transgenic animals have confirmed that GK does indeed play a critical role in whole-
body glucose homeostasis. Animals that do not express GK die within days of birth
with severe diabetes while animals overexpressing GK have improved glucose tolerance
{Grupe, A., Hultgren, B., Ryan, A. et al., Cell 83, 69-78, 1995; Ferre, T., Riu, E.,
Bosch, F. et al., FASEB J.,, 10, 1213-1218, 1996). An increase in glucose exposure is
25 coupled through GK in B-cells to increased insulin secretion and in hepatocytes to

increased glycogen deposition and perhaps decreased glucose production.
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agents would be useful for treating type II diabetes.

In an aspect of the present invention, there is provided a compound comprising an
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wherein A Is unsubstituted phenyl or phenyl which is mono- or di-substituted with halo
or mono-substituted with lower alkyl sulfonyl, lower alkyl thio or nitro;

15
*amide of the formula:

R! is cycloalkyl having from 3 to 9 carbon atoms or lower alkyl baving from 2 to 4

20 carbon atoms;

“R? is an unsubstituted or mono-substituted five- or ‘six-membered heteroaromatic ring
connected by a ring carbon atom to the amine group shown, which five- or six-
membered heteroaromatic ring contains from 1 to 3 heteroatoms selected from sulfur,
oxygen or mitrogen, with one heteroatom being nii:ogeh which is adjacent to the

25 connecting ring carbon atom, which ring may be monocydlic or fused with phenyl at
two of its ring carbons, said monosubstituted heteroaromatic ring being
- - monosubstituted at a position on a ring carbon atom other than adjacent to said

connecting carbon atom with a substituent selected from the group consisting of halo,




O 0 R2 wherein A is unsubstituted phenyl or phenyl which |s nono-
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of pharmaceutically acceptable salts.

15 The compounds of formula I have been found to activate glucokinase in virro.

Glucokinase activators are useful for increasing insulin secretion in the treatment of

type II diabetes.

in another aspect of the present invention, there is provided a pharmaceutical
composition comprising a compound of formuta | and a pharmaceutically acceptable carrier
and/or adjuvant. Furthermore, an embodiment may relate to the use of such compounds as

- therapeutic active substances as well as to their use for the preparation of medicaments for
the treatment or prophylaxis of type Il diabetes. In yet another aspect of the present
invention, there is provided a process for the preparation of a pharmaceutical composition
as defined above comprising combining a compound of formula | as defined above with a
pharmaceutically acceptable carrier and/or adjuvant. in addition, the present invention relates
to a method for the prophylactic or therapeutic treatment of type Il diabetes, which method

comprises administering a compound of formuia | to a human being or an-animal.

In stilf another aspect of the present invention, there is provided the compounds as

defined above for use in the treatment or prophylaxis of type Hl diabetes.




15 The conpounds of fornula I have been found to activate glucol ci nase in
vitro. ‘A ucol dnase activators are useful for increasing i nstMiRe 38 et i on
inthe treatnment of type Il diabetes. In another aspect of the present
invention, there is provided a pharmaceutical conposition conprising a
conpound of forrmula | and a pharnaceutically acceptable carrier and/or
adj-uvant. Furthernore, an enbodi nent #my relate to the use of such
conpounds as therapeutic active substances as well as to their use for the
preparation of nedicanments for the treatnment or prophylaxis of type |

di abetes. In _yet another aspect of the present invention, there is

provi ded a B ethers aspech of e peesent dnveptiom thaeer isnpeyidedas mroeasssiorithe  as
def | nedrezmatoridt BRioniolid 58 Wil Ubdhe CORPRIIREsOlonitsifidt 3 | as defi ned above
with a pharmaceutically acceptable carrier and/or adjuvant. In addition,
the present invention relates to a nmethod for the prophylactic or

t her apeut icouplirgpt cenpowfd éfithefokinutli ®bet es, whi ch met hod conpri ses

adm nistering a conpound of formula Ito a human being or an animal. In
still another aspect of the present invention, there is provided the

- conpounds as defined above for use in theRtreatnment or prophylaxis of type
Il diabetes. 9 June 2005 3a In g “aspect of the present invention,
there is provided a process for pr eparati on of a conmpound as defined
above, said process conprising: pg a conBound of the fornmula 3: H
OR0Og O O3 wherein A and R1L are as defM ned T8t he first aspect; with a

sui tabl-e heteroaromatic amine of the formda HEN-R2 wherein R? is as
defined in the first aspect; under conventional reaction conditions for

. am de bo%é&h%é)ﬂl&%agaé@eggir?thecfﬁs aosggg; :of formula |l: 6 AN

with a suitable heteroaromatic amine of the formula

H,N-R?

wherein R? is as defined in the first aspect;

under conventional reaction conditions for amide bond formation to obtain a

R‘l
(AL
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compound of formula I:

wherein %, A, R} and R? are as deﬁned in fhé ﬁrst ‘éspect;

In more detail, this invention provides a compound comprising an amide of the
formula I above or an N-oxide of the amide of formula I above, as well as
pharmaceutically acceptable salts thereof.




"7H OO~R? | wherein A R and RZ are as defined in the first aspect: In
nore detail, this invention provides a conpound conpri sing af J4R% %05 of t he

f or nul aw @zp&ﬁ:& or an N-oxide of the amde of fornmula | pbp¥eoy@msvel | as
phar macetﬂlca y acceptable salts thereof 9 June 2005 WO 02/48106

PCT/ EPQJ/ 14404 -4 In the conmpound of foffrula |, the " " illustrates the

asymmetric carbon atom i this.c oun The gonmpound, of f.or -l maybe
present as a ARHERIRPOHD Orféomé%li’/m? i ﬂluég?tﬁ%ﬁle ¢ ?/\arel%/oéﬁu)’?hl% " g
enanti OBl ¢ g&@nd.hffh@éﬂ Wil dfifodpda I i3y Ge phésentraa biracenate 4thke asymetri c
carbon, is pref '

rred. Wien the phenyl rihg A.is 5 nosubsti.t ut.ech wi th
| ower al kypbymmersrbomshopg. éioweé’ﬁkrt{:‘% é7 Ie%ﬁﬂﬁl%‘?leﬁstw e fhegaide éscfg gfhueat it is
substi tut e§'cﬂ-%_ﬁ Sridh aOthe SsyRRBEicRArbas, i paifaaéd dwWhen fierphehyl ring ABus, when A
Is phenyl “substituted wth nitro, it i s-prelﬂerr%ﬂq at .t.his esu%l%!attijfltl on
be at pbsireomsybsitated avithiewenalkylsulionyl.guishaRiAves %ttgfﬁ’fﬁ'lﬁpﬁﬁéﬁey “1h one .
embodi ment, %lfbsﬁﬁfcé%t%hé 5 SR pBRtibh BGnaRatde SCforheth 1alThve, wiena Biphghd, or 10
monocyclic” (unfused) ring. _V\Ren- R2is a rrlﬁgnqcycl IL,C [ ng. it. 1S #)rgferabl y
subst i t ut edbsituted wathritros iiisprefsyrer dhatdhus pebsiftionde 2 RATHP R QP& nul a |,
the R2 ri %ﬁ%ﬁ%ﬁgqngh%u%%\éﬁyﬂs a bicyclicring, i.e.-is fused wth a

ug

phenyl . AS lsed thto out t'his"application, the term"|ower alkyl™
i ncl udes both straight chain_and_bran d chajn al r.oups ;having from1
to 10 and pr eflaioapeypbgdimner of frpsva %@%ﬁ%s%ﬁﬁe‘i&%&dm%@ﬁeﬁfpr opyl ,
~heptyl . an ' Q. B 1) 3heREcycsrints &ds prfahbly sdtihdatiet oo

"cycl o%? |.cy?§&2|8£dn(iﬁw%§seg)aﬁ% 4I‘{‘]é)ﬁ@]!é)ii{mer‘;ibgared cydoa killia%fp ,Y ef rgbl y 5-
to 8- menbameubstitwed prddisee Im:wtbgeqwkwdamewa¥ L ﬂa?ﬁoﬁ%%ﬁe,“@re
~ Cyc'OOCtylabo@?isﬂ%?%f:ﬁ@g.gé,?h’e.ei"sE%ﬁ'uﬁ'lﬂracbﬂeﬁﬁ?r al kyl " means any |ower alkyl

‘group wherern all rogens of the |lower al kyl group are
substituted or replaced by fluoro, Anngg t he r ef rfgd
¢

« rt1 uor.o-l.ower
al kyl groups aksused throughawshis gpplication. WE‘F‘O@:?WI , indlbdés boty sePaigh
chain and branched chain alkyl groups having from 1 to 10 and preferably 3 to 9 carbon
15 atoms, such as propyl, isopropyl, heptyl, and especially 2 to 4 carbon atoms.

As used herein, the term "cycloalkyl" signifies a 3- to 9-membered cycloalkyl ring,
preferably 5- to 8-membered, for example cyclopentyl, cyclohexyl, cycloheptyl, or
cyclooctyl.

As used herein, “perfluoro-lower alkyl” means any lower alkyl group wherein all of
20 the hydrogens of the lower alkyl group are substituted or replaced by fluoro. Among the
preferred perfluoro-lower alkyl groups are trifinoromethyl, pentafluoroethyl, '
heptafluoropropyl, etc.

As used herein, "lower alkyl thio" means a lower alkyl group as defined above
b_ound to the rest of the molecule through the sulfur atom in a tbio_ grouP. |

25 As used herein, "lower alkyl sulfonyl" means a lower alkyl group as defined above
bound to the res* of the molecule through the sulfur atom in a sulfonyl group.

As used herein, the term “halogen" is used interchangeably with the word "halo”,
and, unless otherwise stated, designates all four halogens, i.e. _ﬂuorine, chlorine,

bromine, and iodine.

30




hept afl uoropropyl, etc. As used herein, "lower alkyl thio" nmeans a | ower
al kyl group as defined above bound to the rest of t he nol ec%f"é”%?ﬂoéugh t he
sul fur avem4soa thio group. 25 As used herein, "lower abkykepsudsfi@mnyl "

means a | ower al kyl group as defined above. bound to the re.-: of the
- nol ecul e through the.sul fur atomin a sulTonyl group. As used herein, the
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“herein, thgsterm "N oxide" nmeans a negatively charged, oxygen atom which
Is covalentlVy linked to a nitrogen mhlch I's positively charged in a

het eroaromatic rin As used herein, "heteroaromatic rin means a five or
si x member ed uﬁéaﬁsﬁr g, "heteroanomayiciring” meags aiive or siomembemsd emszimhated | S
repl aced by, Badyel HéPe%'ﬁQ%rEJ:ﬁo )%Xﬂa%%im rfgﬂic@&)%?q hegerroﬁﬂ}:l{ stich a;r nybe?or red

het er oar omat | c ring a single cycle
by the fushigiegen omdﬁm ﬁ‘éls etFearoatatic viag omatliea smgllgcydhfqrmaydcﬁn@ﬂucaa be an

unsubsti t ugy ?’?189%?%51§§%%Ahﬂggd five- or six-menbered heteroaromatic

ri ng having het er oa 10 selected fromthe group consisting
of oxygen, nitrogen, or sulfur and connectzed by a ring carbon to the am ne
of the amide gFeuBciEraFpmatie ring efinedke byreRercantlmmansumiubsiyted onndonas

adj acent téﬁb&t’iﬁtéacﬁ\i@e 6f #&%%ﬂ&eﬁﬂe&?&r&tﬂ Ht n&:t' qﬂ)tm 1 dtg? li)ett%g%to% ey

het er oat ons can be sul fur oxygen or ni ogen
be a silfgls eéﬁﬁ-'élféome@:EmU@e@msvang mﬁtongm; ngmgemcdmdéfurfmd @naeqbstdeby a

pyridinyl, Y Eipa fiotkk |
irsot hi azoly p}{’/]ar azog?i i e{]clﬁ;d%% y d "ox Z0 Q@Z AM tb&%@%ﬁ#’mﬁmﬁ?‘gg’?er red
het er oar oréadi is adiaeapt |t@ thyyedngieatyhg rlﬁgleanbbngtt@tef |If1pnhsdn;t, e atht;t Hmeeraatbmsycl ic,
i.e. may &g ﬁggr re zl’ln carb I es of
~such rings ar gu; n\zg:x‘%égazo yPg&E)enzoPH% ﬁ?flby u r%l S?r"iiyﬁm %@ﬁ&e%ggol yl,
and so forheferodtiomaticngings include, for example, pyridinyl, pyrimidinyl, pyrazinyl,
15 pyridazinyl, isoxazolyl, isothiazolyl, pyrazolyl, thiazolyl, oxazolyl, and imidazolyl. A
preferred heteroaromatic ring is pyridinyl. The ring defined by R? may be a bicyclic, i.e.
may be fused with phenyl at two of its free ring carbons. Examples of such rings are

‘benzimidazolyl, benzothiazolyl, quinolynyl, benzooxazolyl, and so forth. The ring
defined by R? is connected viz a ring carbon atom to the amide group to form the
20 amides of formula I. The ring carbon atom of the heteroaromatic ring which is
connected vig the amide linkage to form the compound of formula I cannot contain any
substituent. When R® is an unsubstituted or mono-substituted five-membered
heteroaromatic ring, the preferred rings are those which contain a nitrogen heteroatom
adjacent to the connecting ring carbon and a second heteroatom adjacent to the

25 connecting ring carbon.

. - : TORs
As used herein, ~-C(O)OR? represents c’) , and so forth.

The term “pharmaceutically acceptable salts” as used herein include any salt with
both inorganic or organic pharmaceutically acceptable acids such as hydrochioric acid,
hydrobromic acid, nitric acid, sulfuric acid, phosphoric acid, citric acid, formic acid,

30 maleic acid, acetic acid, succinic acid, tartaric acid, methanesulfonic acid, para-toluene
sulfonic acid and the like. The term “pharmaceutically acceptable salis” also includes
any pharmaceutically acceptable base salt such as amine salts, trialkyl amine salts and
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car boxyl i I ds or, al cohal s a\ﬁ?aln%?g %?:qower alkane dicarboxylic acid. Among the

lower alkanoic, aryl lower
activated acids which can be utilized to form such groups are acid anhydrides, acid
halides, preferably acid chlorides or acid bromides derived from aryl or lower alkanoic
acids. Examples of anhydrides are anhydrides derived from monocarboxylic acid such
20 as acetic anhydride, benzoic acid anhydride, and lower alkane dicarboxylic acid
anhydrides, e.g. succinic anhydride as well as chloro formates e.g. trichloro, ethylchloro
formate being preferred. A suitable ether protecting group for alcohols are, for example,
the tetrahydropyranyl ethers such as 4-methoxy-5,6-dikydroxy-2H-pyranyl ethers.
Others are aroylmethylethers such as benzyl, benzhydryl or trityl ethers or o-lower

25 alkoxy lower alkyl ethers, for example, methoxymethyl or allylic ethers or alkyl
stlylethers such as trimethylsilylether.

Similarly, the term “amino protecting group” designates any conventional amino
protecting group which can be cleaved to yield the free amino group. The preferred
protecting groups are the conventional amino protecting groups utilized in peptide

30 synthesis. Especially preferred are those amino protecting groups which are cleavable

_ under mildly acidic conditions from about pH 2 to 3. Particularly preferred amino

protecting groups are t-butyl carbamate (BOC), benzyl carbamate (CBZ), and 9-
fluorenylmethyl carbamate (FMOC). | |
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carbons, sgisdbsmaeRds m&sﬁdrﬁ!:ﬁlﬁﬁdy ﬁ@f&?%ﬁ@ & Subfstififed or unsubstituted
' pyridine. '

In one embodiment of Formula A-1, R? is unsubstituted pyridine, and in another
20 R?is a mono-substituted pyridine. Preferably, the substituent is halo such as bromo,
fluoro or chloro or lower alkyl such as methyl.

In one embodiment of Formula A-1, R? is a mono-substituted pyrimidine.
Preferably, the substituent is lower alkyl, such as methyl, and phenyl A is unsubstituted.
25 R* may also be an unsubstituted pyrimidine of Formula A-1. Preferably, phenyl A is
unsubstituted or substituted with lower alkyl sulfonyl at the 4 or 7 position.

In one embodiment of Formula A-1, R? is unsubstituted thiazole. In preferred
such compounds, A is phenyl unsubstituted, or substituted with chloro at positions 5
_ and 6, or substituted with nitro at positions 5 or 6, or substituted with halo or lower
30  alkyl sulfonyl at positions 4 or 7. '

In one embodiment of Formula A-1, R? is a mono-substituted thiazole.
Preferably, the substituent is halo, and A is phenyl unsubstituted, or substituted with
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unsubsti tuted,; or substituted wW-th L Qr oTok] i?jgﬁ ;AR Bt
substituted V\A'It“hanﬁ)l T oemgtogﬁl)%qt}tg:f%ﬂrsﬁ@agro ngﬁ%r s%%ﬁ |tl¥1t5% W Pﬁmﬁg{eg’ or

!A over -Rlao._ R fy mendcirdivyd n_@ﬁnd)i;s';sil’.;]riefereﬁalleﬂthat R’iisfstbshbxted'gl enhogibstitmtedof F?r mul a
A- 1, - ig.a - subst it ut e i azol e. ef enahl .y pit: ent is
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through fusion with phenyl at two of its ring carbons and R! is cyclohexyl (Formula B-
15 1). In compounds of Formula B-1, it is preferred that phenyl A is unsubstituted. It is

further preferred that R? is benzthiazole, benzimidazole, benzoxazole, or quinoline, all

preferably unsubstituted.

In one preferable embodiment of the present invention, A is unsubstituted phenyl
or phenyl which may be substituted with fluoro, lower alkyl sulfoniyl or lower alkyl thio
20  at position 4 or 7, or with chloro at position 5 or 6 or 5 and 6, or with bromo or nitro at
" position 5 or 6. In another preferable embodiment, A is unsubstituted phenyl or phenyl
which may be mono- or di-substituted with halo or mono-substituted with lower alkyl
sulfonyl or nitro. Most preferably, A is unsubstituted phenyl or phenyl monosubstituted
by halo, preferably by fluoro.

. 25 In one preferable embodiment of the present invention, R! is cycloatkyl having
from 3 to 9, preferably from 5 to 8 carbon atoms. Most preferable residues R' are

cyclopentyl or cyclohexyl.

In one preferable embodiment of the present invention, R? is an unsubstituted or
mono-substituted five- or six-membered heteroaromatic ring connected by a ring
30 carbon atom to the amine group shown, which five- or six-membered heteroaromatic

ring contains 1 or 2 heteroatoms selected from sulfur, oxygen or nitrogen, with one
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Preferable compounds in accordance with the present inevntion are selected from

the group consisting of:

© (S)-3-cyclohexyl-2-(1-0x0-1,3-dihydro-isoindol-2-y1)-N-pyridin-2-yl-

propionamide,

20 (S)-3—cyclohexyl-2—(4~ﬂuoro—l—oxo-1,3-dihydro—isoindol—2—yl)~N-pyridin~2-y1—

propionamide,

(S)-3-cyclohexyl-2-(7-fluoro-1-oxo- 1,3-dihydro-isoindol-2-yl)-N-pyridin-2-y}-

propionamide,

(S)-3—cyclohexy1-—2-(4—c_h101_-o-1—oxo-1,3-dihydr0—isoindol—z-yl)-N—pyridin-z—yl-

25 propionamide,

(S)-3—cyc10hexy1—2—(7-cbloro—1—oxo-1,Sdihydro—isoindol-iz-yl)-N—pyridin-z-yl-

propionamide,

(R)-N-(5—bromo—pyridin-2—yl)—3—cyclohexyl—Z-(1-oxo~1,3-djhydro—isoi11dol-2—yl)-

propionamide,
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-yl)-propionamide,
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propionamide,

{R)-3-cyclohexyl-2-(1-oxo- 1,3—dihydr0-isoindoi-2 -y1)-N-thiazol}-2-yl-

propionamide,

(8)-3-cyclohexyl-2-(5,6-dichloro-1-0xo0-1,3-dihydro-isoindol-2-yl)-N-thiazol-2-
20 yl-propionamide, '

_ (S)—3-cy¢10_hexy1-2-(4-chloro~1-oxo—1,3-dihyd:o-isoindol-z—yl)-N—thiazol-Z-yI—_
propionamide,
(8)-3-cyclohexyl-2-(4-fluoro-1-oxo-1,3-dihydro-isoindol-2-yi)-N-thiazol-2-yl-

propionamide,

25 (8)-3-cyclohexyi-2-(7-fluoro-1-oxo-1,3-dihydro-isoindol-2-y1)-N-thiazol-2-yi-
' -propionamide,
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(S)-3-cyclohexyl -2-(4-chl oro- 1- oxo- 1, 3-di hydr o-i soi ndol - 2-yl )-N-thi azol -2-y
1- propionamd . A1 eovee] 3-d1 _isoindol-2-v1
(S)-3-cycl ohex@i%-(%fmqrﬁwq]ﬂéﬁkﬁ 1€Y§198F’H’§/& 7l ?%Oo}’%d%}l Y%r-o ylfgl?ﬁl?t h?re%zol -2-y
1.~ pr opip ONg#Bpitardde,

(S)-3-cyclohexyl -2-(7-fluoro-I-oxo-1, 3-di hydro-isoi ndol -2-yl)-N-thiazol-2-y

- pr opi onarm dFS)—I\?—(glﬁggm%ptg?azol-}yl)—S—C}rclohexyl—z-(1—oxo—1,3-dihydro-isoind01«2-yl)—
propionamide,
(S)-N-(5—chloro-ﬂ1iazol—2—ﬂ)—3»cyclohcxyl-z—(5,6-di<:hlorq-l—oxo—l,S—dihydro-
isoindol-2-yl)-propionamide,
15 (S)—N—(S—bromo-thiazol—?.-yl)-3-cyclohexyl-—2—(5,6-dichloro-1-ox0—1,3-dihyd:o-
isoindol-2-yl)-propionamide,

(S)—N—(S-chloro—thiazol-z-yl)-3—cyclohexy1—2-(4-chloro-1—0x0-1,3-dihyd:o-

isoindol-2-yl)-propionamide,

($)-N-(5-chloro-thiazol-2-y1)-3-cyclohexyl-2~(7-chloro- 1-0x0-1,3-dihydro-
20 isoindol-2-yl)-propionamide,

(S)-N—(S—clﬂoro—thiazol—z-yl)~3—cyclohexyl-2—(5-nitro-1—oxo-1_,3—dihy_drof

isoindol-2-yl)-propionamide,

(S)-N—(S—chloro-tbiazol-z-yl)-3—cyclohexy1—2-(6,-nitrp-1-oxo-1,3—dihydro-

isoindol-2-yl)-propionamide,

25 (8)-N-(5-chloro-thiazol-2-y1)-3-cyclohexyl-2-(4-fluoro-1-oxo-~ 1,3-dihydro-

isoindol-2-yl)-propionamide,




WO 02/ 48106 PCT/ EPO1/ 14404 - 11- |
(S) - 3- cydohexyl - 2- (4- et hyl sul f onyl -1 - oxo- | , 3- di hydr o- i soi nd®HYRR 305 n-

t hi azol - 2- yl - pr opi onani de, PCT/EPO1/14404
(S) - 3- YORHELY | - 2- (7- net hyl sul fonyl - | - oxo- 1, 3- di hydr o-i soi ndol - 2-yl ) - N-
t hi azol - 2-yl - propi onam de, 5 : -12-

(S)-3-cydohexyl -2-(5-nitro-I-oxo-1, 3-di hydro-isoindol -2-yl)-N-thiazol - 2-yl
pr opi onam de, (SP-N-(S-Chloro-thiazol—?.—yl)-3-CYc10heXY1-2-(7‘ﬂ110r0-1-0X0-1,3' ydro-
(S)-3-cydohexyl -2-(6-njtro-l-oxo-1, 3-di hydro-isoi ndol -2-yl)-N-thiazol -2-yl -
pr opi onanisgiadol-2-yl)-propionamide, |
"~ (S)-N-(5-cbloro-thiazol -2-yi)-3-rydohexyl - 2- (1-oxo-1, 3-di hydr o-i s?i ndol - 2-y
) 10 propi omgﬂohexyl-z-(4-—ﬂuoro-1—oxo-1,3dihydro-1somdol—2-71)-N' pyrazin-2-yl-
(S)-N-(5-brono-thiazol - 2-yl) - 3-cydohexyl - 2- (1- oxo-1, 3-di hydr o-i soi ndol - 2-yl
)- propi oBmFieRamide, :
(S)-N-(5-chloro-thiazol-2-)1)-3-cycl ohexyl -2-(5, 6-di chl oro-1-axo-1., 3-di hydr
0- i soigndol - 2(Sylg)_cm&ﬁkﬁrmm-dﬁ&prdfn—oxo-1,3-dihydro—is01ndol-2-}f1)“N"PYrazm‘?-'Yl'

(S)-N (5-brono-thiazol -2-yl)-3-cydohexyl --2-(5, 6-di chl oro-1-oxo-1, 3-di hydro
- isoi ndolPICﬂfﬂ%a)‘mSF:opi onam de,

(S)-N-(5-chloro-thiazol -2-yl)-3-cydohexyl - 2- (4-chl oro-1 - o>1<o- I

i soi ndol - 2-yl 13)m_Q@IMﬂLM-Q-methylslﬂfonyl-1-oxo‘1,3-d1hydro-1somdo -2-y1j
(S)-N-(5-cbl oro- t{n azol - 2-yl ) - 3-cydoheayl - 2- (7-chl oro-1-o0xo-1, 3-(ii hydro-
20 i soi nd@yraaingd -'BFWW’de,

(S)-N-(5-chloro-thiazol-2-yl)-3-cydohexyl -2-(5-nitro-i-ox0o-l,.3:di hydro-

i soi ndol - 2-yl Is)ps@p&]&myﬁ-ﬁd?—methylsulfonyl—1—oxo-1,3-d1h}fdr0—1somci(o?-2-Yl?'Nq
(S)-N-(5-cbloro-thitazol -2-y1) - 3-cycl ohexyl -2-(6-nitro-I|-oxo-1, 3-di hydr o-

i soi nd&? - YRR, *Bf%%ﬁfaée’ 25

(S)-N-(5-cbloro-thiazol -2-yl)-3-cydohexyl -2-(4-fl uoro- 1- oxo-.1, 3-di hydro-

i soi ndol - 2- yl Ys)ps-@ptiohani-de} - Libelindosisond b2 BNBYBER €0l / 14404

propionamide,

_%I-__di hydr o-

(S)—S-cyclohexyl-z- (4-ch10ro—1-0xo-1,S—djhydxo—isoindol—z—yl)-N—pyrazin-z-yl—

propionamide,
15 (S)-S-cyclohexyl-N—(lH—imidazol—Z-yl)—Z-(1—oxo-l,3-djhydro-isoindol—2-y1)
propionamide,
3-cyclopentyl-2-(1-oxo0- 1,3-dihydro-isoindoi-2-yl)-N-thiazol-2- l-propionamide,
N—(S-chloro-thiazol-zuyl)—.’;-cyclopentyl-Z-(1-oxo-1,3-dihydro—isoindol-2—yl)-
propionamide,
20 3—cycloheptyl-2—(l-oxo-1,3-dihyd:o—isoindol-z-yi)—N—thiazol-z-yl-propionamide,
| N-(5-chloro-thiazol-2-y)-3-cycloheptyl-2-(1-oxo-1,3-dihydro-isoindol-2-1)-
propionamide,
3-cycloocty1—2—(1-oxo—l,S-dihyd:o—isoindol-?.-yl)-Nchiazol—z-yl-propionamide,
(S)-N—benzothiazol-2—y1—3-cyclohexy1-2—(1—oxo-l,3-dihydxo—isoindol—2-yl)-
25 propionamide,

(S)—N-(lH—benzoimidazol—Z-yl)-3-cyclohexy_1—2-( 1-oxo_-1,3-d._ihydro-isoindol—2-

yl)-propionamide,



-12-

(S)-N-(5-cbloro-thiazol-2-yl)-3-cydohexyl -2-(7-fluoro-I- oxo-?:@l‘ﬂ?%r o-
i soi ndow«Rexug)eépr opi onam de, PCT/EP01/14404
(S)-3-cydohexyl - 2- (4-fluoro-1-oxo-1, 3di hl%dr 0-isoi ndol -2-yl)-N-

pyrazi n-2-yl- propionam de, 5 I

(93 cycl ohexu| \2n (7 el 951 5 B ehedr 9IS 4 Sy ARscZadbi Py i - 2-y

| - propi onam
(S) - 3- r ydgirepiphaided- net hyl sul f onyl -1 -oxo-1, 3-di hydro-isoin(iol-2-yl)-N
pyr azi n- 2-yl - propi onam de,

.S) - 3-cycl ohe »2- (+{¢ NE sul f 0XO: ro-i soi.ndol - 2-vyl N IO
éy? azi nYZ- y1- 3%%6?%’%3&?%%9)@ B0 yéﬂyﬁﬁ m% ?% y&ﬁgqum fin-2 (1 -
| , 3- di hydrrepmoamitz, - 2- yl ) - N- pyr azi n- 2- yI pr opi onam de,

(S) - 3-cydohexyl - 2- (4-chl oro- | - oxo- 1, 3-di hydr o-i soi ndol - 2- 7') - N- pyr azi n- 2-yl
- prop| nam d

(S)-3- cydohex P) %F%Yf}g—h‘e}ﬂil &ago‘fhl%roy]r"fl"% 1( 1d18¥%ml'ls%m&?%%(¥ 'N"I%}g%&l'ﬂ?- yl)

pr opi onamptepio8amyd@ppent yl - 2- (1- oxo-
| , 3-di hydro-i soi ndol - 2-yl)-N-thiazol - 2-yl - propi onam de,

N-(5-d3l oro-t Q%g%agﬁégﬂ){l %1 0¥oqpfgst.h¥’dro I.ngdgf(g-)’il) l% ﬂl nydr 01&3.11% rﬁiol 2-y1) -

pr opi onam de,
3- cycl ohepuypioBaspidepxal i , 3- di hydr o-i soi ndol - 2-yl ) - N-t hi azol - 2-yl - pr opi onami
de,

5= ehl or o=t jagal gl B HARDTRIN 1 Zatk X8t d- S YL bl 0! -2 Y1) -

pr opi onam de,

- 3- cydobct wreplegdmiseo- | , 3- di hydr o-i soi ndol - 2-yl) - N-t hi azol - 2-yl - pr opi onani de
, .~ (S)-N-benzot hi azol - 2-yl - 3-cydohexyl - 2- (1- oxo- |, 3-di hydro-i soi ndol - 2-yl) -
25 propionam de, (S)-N ‘

(1H benzoi m dazol - 2-yl ) - 3- cydohexyl - 2- (1- oxo- 1, 3- di hydr o-i soi ndol - 2-

yl ) propi onam de, 9 June 2005 WO 02/48106 PCT/EPQ /14404

' Most preferable compounds in accordance with the present inevntion are selected

from the group consisting of:

- 3-Cyclohexyl-2-(1-o0x0-1,3-dihydro-isoindol-2-y1)-N-pyrimidin-4-yl-

15 propionamide,

N—(S-Chloro—thiazol—z-yl)-3-cyclopenty1-2-(1-oxo-lﬁ—dihydro—isoindol—z_—yl)-

propionamide,

(8)-3-Cyclohexyl-2-(1-0x0-1,3-dihydro-isoindol-2-y1)-N-5-chloro-pyridin-2-yl-
propionarnide,

20 (5)-3-Cyclohexyl-2-(4-fluoro-1-oxo-1,3dihydro-isoindol-2-y1)-N- pyrazin-2-yl-
 propionarnide,

(8)-3-Cyclohexyl-2-(4-fluoro-1-oxo-1,3-dihydro-isoindol-2-yl)-N-thiazol-2-yl-

propionamide,

(8)-3-Cyclohexyl-2-(1-o0x0-1,3-dihydro-isoindol-2-yl)-N-pyrazin-2-yl-
25 propionamide,

(8)-3-Cyclohexyl-2-(1-0x0-1,3-dihydro-isoindol-2-y1}-N-pyridin-2-yl-
propionamide,




- 13- |
(S) - N- benzooxazol - 2-yl - 3- cydohexyl - 2- ( 1- oxo- 1, 3- di hydr o-i soi AdBre 2043 ).

~ propi ongmi de PCT/EP01/14404
(S)-3- cscq_‘g%&“f?l - 2-(1- ox0- 1, 3- di hydr o-i soi ndol - 2-yI ) - N- qui nol i n- 2-yl -
propi onam de, .5 -14 -

(S)-3-Cycl ohexyl -2-(7-chl oro-I-oxo-1, 3-di hydro-i soi ndol - 2-y] ) - N- pyr azi n- 2-y
| - propi onam (:@-,3-cyclohexyl~2—(1—oxo-1,3-dihyd:o-isomdol—2—y1)-N—tluazol-z-yl—

(S)-3- cydohexe/l - Za% 1- oxo-1, 3-di hydro-isoi ndol - 2-yl ) - N- (1- oxy- pyridin-2-yl)-
pr opi onanf &} ’S) - 3- cycl ohexyl - 2- (7- chl or o- _

| - oxo- 1, 3di hydro-i soi ndol -2-yl)-N-thi azol - 2-yl - _1£Npropi onam %gw I\ggst

pref erabl e cof&)eijﬁ?qtdohmyb:@ddfmm%*dﬁ?ﬁmw%ﬂ@sﬁ -prieefRYl RyEidER€-RBe| ect ed

fromthe gr ou{g1 coasi stdi ng o

3- oycl ohe RSP PAEHES1, 3- di hydr o-i soi ndol - 2-y1 ) - N-pyri ni di n-4-yl - 15 _

pr opi onam de, . ..

N- ( 5- CBl or o- t (R)ae(5-Broph)-peridined-phenexdohexyli2-bikexe-13-dhrrarierinddr frdol - 2- y1 )

- propi onaﬂi doe fonami

(S) - 3- OycTaRESBIPImIGE: o o1 3. di hydr o-i soi ndol - 2-yl ) - N- 5- chl or o- pyri di n- 2-y

| - propi onam de, 20

(S)-3-Cycl ohexyl -2-(4-fluoro-I-oxo-1, 3di hydro-isoi ndol -2-yl)-N

pyrazi n-2-yl - propi onam de,

(5)-3- Oycl ohexl Brdptihlidi O i iftfinibr el BY Birbpak &P b dbk FBliothihg Reabiicaz Of - 2-y
- propi onam de, )

(S)-3- WchiemeyM@re(gheobe=1313R2dhh§fB?&eia§éﬂ famualy| ) - N-pyrazin-2-yl - 25

. propi onam de, :

(S)-3-Lycl ohexyl - 2- (1- oxo- 1, 3-di hydro-i soi ndol - 2-yl ) - N- pyri di n- 2-yl -

propi onam de, 9 June 2005 WD 02/48106 PCT/ EPOL/ 14404 - 14-

Reaction Schemes

Scheme 1

A .
: : O H1 1 2 R‘l
+ —
Oy R,
OH
: o © 0 ¢ 0o R
L 1 2 3 1

_ B 1
_ 0 ]! H‘j\l( R .
o H , OH NH
: Eﬁ;{ HzNjﬁr '@o © e o ¢
O o)
] 1: 2: 3: I




(S)-3-cycl ohexyl -2-(1-o0xo0-1, 3-di hydro-i soi ndol - 2-yl )-N-t hi azol 2-yl -

. .propi onam de, 9 June 2005

(S)-3- %6 {}&gg 2- (1- oxo- |, 3-di hydr o-i soi ndol - 2-y1) - I\I-SP@kaleluwrldln 2-y

| - propionam and 5

(R) - N-(5-Brono- pyridin-2-yl)-3-cycl ohexyl5>-2- (1- oxo- | , 3- di hydr o-i soi ndol -
"yl )-propi onanm de. The conpounds of this invention can be prepared by the
foll owi ng Reaction Schemes whedehgmed/| A R, R2, and R3 are as in

formula |I. 10 Reacti on Schenes Schenes AOR‘ 22 HHO\ ~J OH/\- | N
HZNRZ PNHOHtV OOOOORZ 231 BOR H+ PINNy CHNNHF? 11 H
HZOH/ OHZR OO OO0 2, 3, | 9 June 2005 WD 02/48106 PCT/ EPQ / 14404
-15- Schene 2 O Og 0
Ra _ Ra
OH - H
OH - H
Rb Rb
o) | 0
4 T

Ra = halo, Rb =H orhalo
Ra = Nitro, Rb=H
Ra = fower alkyl thio, lower alkyl suifonyl, Rb = H

Scheme 3

The compounds of this invention may be obtained by reacting substituted ortho-

5 . phenylene dialdehyde 1 or 1', with amino acid derivative 2 or 2' in a suitable solvent
such as acetonitrile, to obtain carboxylic acid derivative 3 or 3'. 3 or 3' may then be
coupled with a suitable heteroaromatic amine H,N-R? under conventional reaction

conditions for amide bond formation to obtain the compounds of formula L

Compounds of formula I where phenyl A is substituted with halo (obtained from
10  a halo phthalic acid) or nitro are obtained as described in Scheme 2 above where 4 is a
suitable commercially available substituted phthalic acid. The substitated ortho-
phenylene dialdehydes 1 or 1' may be prepared by reduction of the phthalic acids 4 to

the diol intermediates followed by oxidation to provide 1".




= HRa = lower alkyl thio, |ower alkyl sulfonyl, = H Sch

N~ O %%ﬁ ({%e conpounds of this invention may be obt apcgEPoMadegact i ng
substituted ortho- 5 phenyl ene dialdehyde 1 or 1', with am no add
derivative 2 or 2' in a suitable solven 6 such as acetonitrile, to obtain

carboxylic add derlvatlve3or 3. 3.or may then be . couple Lt D, a

sui t abl e het eCompommdi ef farmnla Whpmheme‘r m&‘ﬁ%ﬁ’fegdﬂg'? lc’rv\éeé@pﬂ'gﬂmonﬂ

condi tion f A1l O DA @ihRrel H1Lis RO uidi Rbds hfdroged a | .
Conpounds%]a&%feﬁ%a?gd%}%grﬁgjng% ]:BH Ais substituted with halo (obtained
from to byhatdtghp feghenceadd) or n|tro are obtained as described in Schene .
2 above where 4 is a suitable commercially avail able substituted phthalic
add. The subg QfbdbOehy des shifesic 1¢id fsetianpl epar ed
by reduction %F‘Sljtﬂ;hegsgoﬁ f%&aggﬁhﬁg he diol internediates foll owed by
oxidation to provide 1' 9 June 2005 V\D 02/ 481t86 PCT/ ERO1/ 1 40% 16-
Conpoursds of by ondeéphilic vispleerpeningf fiporide vithswith sadipm tHOmFREFAE R

sulfony!  M.PRIPlRRA! stn 8l afnaétﬂgsmfdme%emmémhadna46 lwhexrzﬂkﬂahlbs fluoro

and Rb is hydrogen by a trst sequence:

RA Ra OHI H OHHRo Rb OO 4 Ra = hal o, Rb:Hor hal o
8?@“%2@55H2N04

c) reduction of the resulting phthalic acid 4 when Ra is lower alkyl thio to the diols
followed by oxidation to the corresponding ortho-phenylene dialdehyde 1 when Ra
is lower alkyl thio

10 d) reaction of the ortho-phenylene dialdehyde 1 when Ra is lower alkyl thio an
amino acid 2 in refluxing acetonitrile to give a mixture of the lower alkyl thio, lower

alkyl thio carboxylic acid isomers 3 and

e) coupling with H;N — R? to provide compounds of formula I where Ra is lower
alkyl thio. ' '

15 | Compounds of formula I where Ra is lower alkyl sulfonyl and Rb is hydrogen, can
be obtained by first oxidizing the lower alkyl isomers of step (d) above with hydrogen
peroxide to form the lower alkyl sulfonyl carboxylic acid of formula 3 (Ra is lower alkyl
sulfonyl, Rb is hydrogen and then coupling the resulting carboxylic acid of formuda 3
with H,N - R?to provide the compound of formula I where Ra is lower alkyl sulfonyl.

20 Compounds of formula I where R' is C; - Cs cycloalkyl or Cz - G4 alkyl (in R, S, or
racemic form) are obtained as described above where 2 or 2' is a suitable commercially
available amino acid. Amino acid 2 or 2' may also be obtained according to Scheme 3
from 5. 5 is prepared accdrding to the literature procedure (see O’Donnell, M.J; Polt,

| R.L. J. Org. Chem. 1982, 47, 2663-2666) and may be reacted under basic conditions with

25 a suitable alkyl halide reagent substituted with the desired R! to obtain, after acidic
hydrolysis, any amino acid 2. The alkyl halide reagent may be obtained commercially or

made using conventional methods.

Compounds of formula I where R%is as described in formula I may be obtained by
coupling the desired heteroaromatic amine (which is commercially available or can be

30 made by conventional methods) to carboxylic acid derivative 3 or 3' under convenﬁonal




a) conversion to the corresponding dinethyl ester with sulfuric add in
met hanol 5 b) nucl eophilic displacement of fluoride with wit$hJ

t hi one 0@1(32 in a SUI tabl e sol vent such as di net hyl sudEmpdasioa provi de 4
when Wer al kyl thio, «c¢) reductjon of the resulting phthalic.acid 4

when Ra is | ower al kyI thio to the diot¥ - foll owed by OX|dat|on to the

correspondl ort ho- phenyl ene_ di al . deh I h|o 10
react i mc‘g@.poqs Her srRewee ﬁhéﬁweéﬁ@%ﬂé?g‘e@%?m\?ﬁ@ﬁ%eﬁaﬂo l)é (F thio

aln y ?m an&g&lﬂg zlﬁn{n%gﬁkﬁh@m-aﬁaé)oﬂﬂay el @upledgioVE of sm ortthe eonr&:sptohéldgome r

al kyl thio, ["ower

hlocar xylic ad |so ng with
H2N - Rz campound of g‘é |2z yns g%X%E %é’?ﬁ%ﬁ‘#&t hi 0.
15 Conpou%t%afnqq_rgﬁ I vvhere Ra is |ower al kyI sulfonyl and Rb is
hydrogen, can be obtalned by first oxidizing the |ower alkyl isomers of

tep (d) ab th hyd de to f he | |
Car boxy i ol itk desiAipEIOERI OF ke 3RS Pl 8 coRBAgId ST AR e
and L hen SOHRMA%ANG. LaRtdd B AREORAMGE bItindind RETBIGIOE onchémbaN - 2

to provid e compoun orrru wher e lower al kyl. sul fonyl. 20
Conpoundsefnst C(Dmmphyslicaﬂtm Gﬂscp&a@ involyes yespiior Wi thsrenadtiomesic | (in

R S, or acemcfo obt a Is a
sui t abl e E cHARAEnP P@m"ﬁ'{}({fﬁ ‘ésbl?*e;lg%g %rcfoglga?rfc Lﬂn &g@lﬁ O%B%Z‘F 1%3&51513%50 be
obt ai ned gafgsdivith bochbemameraphic calamb. loadéds withe pashertl agcnir difmmengotheh
literature procedure (see O Donnel 1982

47, 2683- pEbBIEdAhe THeANS d$ {4 @&Chﬁhﬁéﬁl‘%ﬁ%ﬁ%‘%&?&’?‘? # ﬁcsldvm %3 gﬂg Suitabl e
al kyl ha' a]ﬁg AE6 b b%&tceﬁw%ﬁumﬂ BptitlydRE Vs BabeRan bouthedito carmf ber

acidic SsI's, any anino acid 2. The al kyl halide reagent, may.be

-obt ai ned &nmphlnaml ymﬂgn&d@fﬁgﬁ% 0§6¢ﬂﬂéfn§qt6’ﬁal?asﬁsef‘ﬁo éi)@ﬁ?flbb %‘H‘éﬁ of
formula | where R2 IS I nhﬁ@ydé?ndﬁ% ByNeRin®Yand

coupl i ng ?If%nedgg eﬁeﬁldﬁef’se (r%oﬂr%%ﬁ?l H%\Aﬁ]d I's cgrmerlm al | ;/1 a?/nal | abl e
or can beﬂpaanm@an@mmmt |An)ad>f zhetdonm)uoml teehriauep (utidizedi i HEPIVIRG i ve 3
O 3 e e M R Bpticaty avé Ramic MRuRE pAEAT %%%’Ef&%g&{r}éé%a &

this reaction.

" In the resolution step, 3 or 3’ is reacted with the optically active base in an inert

organic solvent medium to produce salts of the optically active amine with both the R

20 and S isomers of 3 or 3°. In the formation of these salts, temperatures and pressure are

not critical and the salt formation can take place at room temperature and atmospheric

pressure. The R and § salis can be separated by any conventional method such as

‘fractional crystallization. After crystallization, each of the salts can be converted to the

respective 3 or 3 in the R and $ configuration by hydrolysis with an acid. Among the

25 preferred acids are dilute aqueous acids , i.e., from about 0.001N to 2N aqueous acids,
such as aqueous sulfuric or aqueous hydrochloric acid. The configuration of 3 or 3

which is pfoduced by this method of resolution is carried through the entire reaction

scheme to produce the desired R or S isomer of formula I or II. The separation of Rand

S isomers can also be achieved using an enzymatic ester hydrolysis of any lower atkyl

39  ester derivatives of 3 or 3 (see for example, Ahmar, M. Girard, C; Bloch, R,
Tetrahedron Lett, 1989, 7053), which results in the formation of corresponding chiral |

acid and chiral ester. The ester and the acid can be separated by any conventional
method of separating an acid from an ester. Another preferred method of resolution of

racemates of the compounds 3 or 3 is via the formation of corresponding




conditions for reacting an amne wth an acid. The N-oxide heteroaromatlc
am ne (for exanple 2-am nopyridi ne-N-oxide) may be coupl ed Pdune 20053 | or
t he cor megpouginerg conpound of Formula | nay be oxi di zedpet/mphi/14104
unsubstituted R2 ring by known nethods _t@ obtain an N-oxide. s If it is

desired to produce the Ror the S isomer of the corrpound of formula I, this
conpound Caﬁstlaf'eoﬁfeﬁ@ &Eﬁ%r ifed MBSEe | oﬁle i eSIRH\Gr 1895aéan%t%ypr a%ed Or
chem cal neans. hysi cal nmeans o separa o Vol Ves FasoItith on

t he enanti bﬁé@lilRilqgaﬂlﬁ §arb@KY1€sbm3@ﬁ|@s 3dfwithor rluikal alcobsl oga ahiraigiminer f’ﬂnsrance

liquid chr oI u
Iogded W tﬁém&ﬁl rg{y agrgﬁgﬁiﬁn%%m? ﬁ%%grrlaéf e?trﬁg ofﬁo']’%thgg Cﬁ&’ cia§1 o]
react the Wwithemnadihal @r@arébnmjsl |'Ehtacmrdes§omdm§ diastaréoraers ofthe dativativacovf ve
base. A I t ,cal | |ve ba can be utilized {o carry out
this reg’)cl)l gét}ﬂ )ﬁrﬂE a% eé prgie )eﬁFre opt arg | PS8 AP PR éelfaﬁ%my
“optically smethods suelmsride@s a‘hesmltu%qnaé ﬂh&temhﬁyicbﬂﬁis}dr&lﬂmd& caf]\théi e,

dehydr oab t hyl. t.h t |
echnt ques HEPRTAG A0E me R n IR R G R of X S T Mot v e
or gani ¢ anbmeartied eut asing lmenmnﬂonzbkhovm asetliodsrty Hydtolyidhirs est@ast a®amiden t he

resol utio SR ru%' Is reacted with the optically active base in an
inert organic so? Vet Nedi um to produce salts of the optically active
amne with both the R 20 and S isoners of 3 or 3'. In the formation of

these dalts, t@mplerlsisrof shainchppbidsp of &tisatngngticakindsé, aht camipotiis ofabéve

formati on k | ace,;at_rqomte re.a i C ure. The
R and S sa ?‘g uéglncggg’ © ug%%?sa{ng C%Veﬁt{r{?ferc@ﬁt;@ﬁft?ﬂ%aﬂ% Slﬁglga betesh grefore,
fracti onal ascmynﬂcaiel:lleaﬂiarpmedﬁhﬁﬁﬁtswdﬁsﬂﬁlhlglazadmpmmcbaﬁ forefuld Ders alsb sncan be

converted resp ectlv .3 or. 3 e.R and conf| rati.on
hydr ol ysi séb\}f& Fthe Pécs g 58 afﬁocﬁ?seé'éﬂjreéﬁa%?cﬁ?e&fé ‘%"éalﬁﬁ‘{féous
aci ds , i .which prammsabm,ntnséklﬂﬁ}iﬁhg Gnébh’m @R Bf forﬁiﬂbl&&ddﬂ&'é%ﬁb@

sul furic or agueous r,ochl or. he COI’I?I guration of 3 or 3" _ which
i s produced by ?’ﬂfes(’t??é{ e oY ‘f"ibl sthstanges 3oty atﬂ?ﬂ’ﬁ‘&@% WWP%
reaction fenheag chq@nlmﬂhtgea thapeesd oLbruld 1 FithsopkimbkediRalpheeptable || .
The separatlon i somers can al so be achieved using an enzynmatic

ester hydr8f53i Ed/(?]tagnﬁya‘?tomer al kyl 30 ester derivatives of 3 or 3' (see
for exanple, Ahmar, M; Grard, C; Bloch, R  Tetrahedron Lett, 1989,

7053), which ﬁéslyhaanmutibaé cbmpnsaﬂﬁjoﬁnmir beadfreniprid gl Fbf @&ample in the
form of tablets, coated tablets, dragées, hard or soft gelatine capsules, solutions,

20 emulsions or suspensions. Adminisiration can also be carried out rectally, for example
using suppositories; locally or percutaneously, for example using ointments, creams, gels
or solutions; or parenterally, e.g. intravenously, intramuscularly, subcutaneously,
intrathecally or transdermally, using for example injectable solutions. Furthermore,
administration can be carried out sublingually or as an aerosol, for example in the form‘

25 of a spray. For the preparation of tablets, coated tablets, dragées or hard gelatine
capsules the compounds of the present invention may be admixed with
pharmaceutically inert, inorganic or organic excipients. Examples of suitable excipients
for tablets, dragées or hard gelatine capsules include lactose, maize starch or derivatives
thereof, talc or stearic acid or salts thereof. Suitable excipients for use with soft gelatine

30 capsules include for example vegetable oils, waxes, fats, semi-solid or liquid polyols etc.;
according to the nature of the active ingredients it may however be the case that no
excipient is needed at afl for soft gelatine capsules. For the preparation of solutions and
syrups, excipients which may be used include for example water, polyols, saccharose,
invert sugar and glucose. For injectable solutions, excipients which may be used include




add and chiral ester. The ester and the add can be separated by an
conventional nethod of separating an acid froman ester. Angtj?:l@?zé(?%ferred
met hod @fg §BEesut i on of racemates of the conpounds 3 orp8i/EPsI/MiuE t he
formati on of corresponding 9 June 2005 02/ 48106 PCT/ EPO1/ 14404 - 18-
di astereoneric esters or am des. These di‘dstereoneric esters or am des can

be prepare by cqupling.the.carboxylic acids;3 or ;3" wt i .al cohol
or 2 cﬁi ra?oraﬁ%éfpéﬁe %4?‘?9 ﬂf@g&ipgﬁmgﬁhﬁ earanléng%?Reﬁ’\gérn%"gﬁy ‘%ﬁ{)/%%lfi onal
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as nent i ongghraRERjIRERts W6 it ek Hufoirabithe grepadopoaradonftokier mul a | are
al so an object of the present invention, as Is a process for the

manuf acture of _sych pedi capents,. which process conprises bringing one or
nor e corrpoundsPB?L%ng‘BC?jr?ﬁﬁnéo USe A ItFAVERY sr@%?mfécugaﬁg)e 8F§r?§‘%nlﬁ{%%é‘?’gmosg

t her agemt i 9?&_&&«3&@'&&@&&5&3&1&?&?&& clc{?shgels in 9?1r$hnh£admpdm&si c_ﬁ’[fbiﬁ'lhill@ﬂ aré orm
e.g. by comhini.ng a.coppound of foynu Wi a pharmacguti cal. .
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admi ni st er gk Seaddd/thel RGuidrasb of e peent bOE Mhomddaifeipplicationl &al gwdphlet s,
dragees, hard or %ft gel ati@%]}c%%su,%z, sol utions 20, ,emul si ons or
suspensi on§osa&erRiAOSTT Ll PRms pight Penlayi Qe dRio SPBSLSRAGD- f or exanpl e
usi ng suppositories; locally or percutaneously, for exanple using

oi ntments, creank ing&iton Wil BeObdtfel @NGrsto6d PAfeht €6iddvwirig eRagipldsvhigh o usl y,
i ntranuscul arly, subcutanequsly, intrathecall Mr transder n&#{% .usj ng for
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out subl i nguall ¥ne% BoRtaasiesol . for exanple in the form
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20 Example 1
| (S)-3-cyclohexyl-2-(1-0x0-1,3-dihydro-isoindol-2-yl)-N-thiazol-2-yl-propionamide

-

K
OOS>\j -

Step A: (S)-3-Cyclohexyl-2-(1-0xo-1,3-dihydro-isoindol-2-yl)-propionic acid




25 of a spray. For the preparation of tablets, coated tablets, dragees or
hard gel atine capsules the conpounds of the present |nvent|% Uhifh

adm xed ywWlhysgfar maceutical ly inert, inorganic or organiper@eei/RiEnt s.
Exanpl es of suitable excipients for tablets, dragees or hard gel atine
capsul es include | actose, maize starch 'cﬁo-derl vatives thereof, talc or
stearic add or salts thereof. Suitable excipients for use with soft

~gel atine 30 cabmiktese o (I)t(ee-d-emirecpriphaxaneggeopairicaadd hpdratatcd®g; 3%2 s,

nar odi ent o) P AR Rl IS A e S ST (sl T
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Cuppost t orpaedol i irapiaple e donite to it 1 FTRPACalT B 8 BrBhaiRe OO o mmy

be used imqggl,ff@(ﬁndmmll,e natur al or hardened oils, waxes, fats and
sem -solid or I iquid polyols. The phar maceuti cal corrposi tions may al so

contai-n pr n |I|s ents, i_.Lisjng _agents,
wetting a E%)agﬂ“i ‘é‘?"é‘yi) %‘&g thy W‘&%&@'Z'%ﬂ#ﬁﬁ‘%‘ﬁ'% ts for

the vari atplgﬂmg,fmﬁégotl c pr essure buffers coating agents or antioxidants.
As nentioned earlier al so contain other ther apeut| cal |y val uabl e

agentsi®|t isk @?O@wasfﬁi/é CY@ﬁhWh?‘lﬂﬁ%h%‘tW@@éﬁPm@P t2E)-REORIPRIEt ur e Of
the pr eparal (RaRin a9 Al g TIRARIONEE. £ ERREHL U5 IAENLADL T avenous.

intramuscular or oral a m ni Stl‘atIOI’l 10 preferred is oral

*adni ni st r detremethyiseonivmdgeaiuaropimsphate E@B&ﬂ@dﬂﬁd&l otmeldendla | are
d t
adm ni st ergtolinsabieqess g, 2rmnly ﬂaw@thg&n%w&me%ﬁumpame #RSEI C

active |ngre I ent he r'equirements of 't at | ent and t

nmode of a émopmwlemlgm@r(&ﬁs mig 34 agewlodragtyges: Ijhemxnwg WE| ght
per da% CQH%&:H%&&&H%&H?&%E&Q %Eméa dv@ffﬂél#t %e‘%i%&ur@ ?B Shrifigegst ood
fromthe fol | ow ng exanpte are ur poses o Iustratlon and

are not i rwithidater el thiewrganidlayer W@hﬁdlvaﬂl biafig, dmdl( g56%), fﬂﬂemdmdmhl ch foll ow
ther eaf t er ., SYRLARS, %aﬁ?é%&'@iv@ 3 crude residue. Flash chromatography (Biotage 40S;

eluent: 3% methanol/methylene chloride) provided 325 mg (75%) of (S)-3-cycichexyl-
2-(1-oxo-1,3-dihydro-isoindol-2-yl)-N-thiazol-2-yl-propionamide as a light brown
20 foam: EI-HRMS m/e caled for CHsN30.5 (M) 369.1511, found 369.1513.

Example 2
(8)-N-(5-Chloro-thiazol-2-yl}-3-cyclohexyl-2-(1-oxo-1,3-dihydro-isoindol-2-y1)

propionamide

N
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O ¢ >§N
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25




20 Exarrpl el
(S) 3-cycl ohexyl - 2- (1- oxo- 1, 3-di hydr o-i soi ndol -2-yl)-N-thi azBIJ”Qe99Q$rop| on

am de Q‘OL\I S, Step A _ o PCT/EPO1/14404
(S)-3- Kdi exyl - 2- (1- oxo- 1, 3-di hydro-i sQi nnddol - 2-yl ) -propionic add 9 June

2005 VID 02/ 48106 PCT/ EPQL/ 14404 - 20- A%Jn' xture of

(S)-(+)-a-am nocycl ohexanepr opi o | ra and
phthal i c di cambmmmwéé%@@r%dm%@ gﬁ“& ?ﬁéﬁ'gf%’&%??’fﬂ?‘z‘z((l ) was
refluxed fggty, 1’-9-14611&{{819'& 1%}:5;99&?& aa?m e@sweauﬁ Bte) oféﬂﬂaﬁwﬂd 111@06@'0 420 room
tenperature and urt her Cool ed g Elﬁa S fl|t(i ed off and
washed oneemel)tnddoiming- %é@pmﬂwiﬂﬁ J ?@Og‘flgi - BRP {1?8”0/8‘“’%‘?‘31'
(S)-3- Q’C|§£§‘E Sh.30kvadRbyE 2y ) oo Dpidiiydioaci d as a
white soli %H%Ng}er%)%%%ﬁ% for S—l% &%ﬂ s é'(287 ]15§dﬂmoand

287. 1531. mlg-yl@rN-t}nazol—2—yl~prop1onan:udeas Example ePB to

(S)-3-cycl g&%ﬁiﬁ% gljﬂ'o ‘Ehxgazo?~2(1¥1|j‘—\3déyeloh§18ﬁ@ft‘?16x% Y3 AiBydebiigstedol 2-1) -

P t
F[Q,;) ple,ogs c |pmom;mmme(agig~sbgtelﬁolad i1 $Rpeisld: SLETRIMS nyfe galed for SaplomfN=0s8 ¢

(preparedML 0@? 340 mmol), O benzotriazol-1-yl-N N N, N
t et ranet h35 u onl'um ﬁexa Iuo'rop%]osphate (BOP, 500 ng; 1.1 mmol) and 2-
am not hiazole (125 ng; 1.2 mmol) in dry nethylene chloride (1OrL) at 0C was

added N, N-diisopropylethylamne (0.55 niL; 3.1 nmol) dropw se. The m xture
was al | owed 15 to warmto room tenpgs je3and stirred overnight. The

m xt ur® was t hen partitioned wth water and the or anlc Ia er washed with

brine, dri(BEN(SB4o-tHirtdlerBit3eaydohexyhde(Atoxat letdiby 2g9fe a crude

resi due. Flash cht rrat ography (Biotage 40S; eluent: 3% rret hanol [ met hyl ene
- chl ori de) BpPRIPHRY 325 ny (75% of (S)-3-cycl ohexyl -

2- (1-oxo-1, 3-di hydro-i soi ndol -2-yl )-N-thi azol - 2-yl - propi onam de as a |ight
brown 20 foam EI-HRMS me calcd for SNSOZS (M) 369.1511, found

369. 1513. Exanple 2
(&
Y kl>\'
) =N
72
Br
To a suspension of (8)-3-cyclohexyl-2-(1-oxo-1,3-dihydro-isoindol-2-yl)-N-

15 thiazol-2-yl-propionamide (Prepared in Example 1; 21 mg; 0.06 mmol) and N-
bromosuccinimide (11 mg; 0.06 mmol) in anhydrous carbon tetrachioride (1.0 mL) was
added benzoyl peroxide (1 mg; 0.004 mmol). The mixture was stirred at 95°Cina
sealed tube. After 1.5h, N-bromosuccinimide (2 mg) and benzoyl peroxide (1 mg) were
added and the mixture stirred for 30 min. further. The mixture was allowed to cool to

20 room temperature and the solvent removed in vacuo. The residue was taken up into

~ ethyl acetate and washed with water. The organic extract was washed with brine, dried
over sodium sulfate, filtered and concentrated in vacuo. The crude residue was purified
by flash chromatography (Biotage 128, eluent: 20% ethyl acetate / hexanes to give 15 mg
(58%) of N-(5-Bromo-thiazol-2-yl)-3-cyclohexyl-2-(1-0x0-1,3~ d1hydro-130mdol-2-y1)~

25 propionamide as a grey foam: EI-HRMS m/e calcd for CzoH2BrN;0,8 (M) 447.0616,
found 447.0623. :




(S)-N-(5-Chl oro-thiazol -2-yl)-3-cycl ohexyl - 2-(1- oxo-1, 3-di hydr o-i soi ndol - 2-
yl) propionamide N OCY 25 C 9 June 2005 WD 02/48106 Pe&¥wnengii514404
-21- Thi ‘ und was prepared via BOP coupling of 1404

(S)-3- %g’ﬂ’gﬁg@% -2-(1-oxo0-1, 3- dihydro-isoindol-2-yl)- prpgg}/EoPr?illg 4a?ci d
(prepared in Step A of Exanple 1; 120 ny220.42 mml) and

2- am no- 5-chl orot hi azol e hydrochloride (90 ng, 0.51 nmol) in a manner
simlar to that used for the preparaEﬁ!ﬂ‘llJl?f4

(S)-3-cycl ghexyl - BX@-la3r i P2 9 vI-N-thiazol-2.vi-

S0 ndol - 257 CREPREAL HOS R EHAER S gihydroctsoindel 2 D Nabiazel 2o g
B) to propropdonamide '
N- (5- Cbl oro-t hi azol - 2-yl) - 3- cycl ohexyl -
propi onam de as a white solid in 59%yi
C20H22CI N302S (Mm+) 403.1121, found 403 .
(S)- N (5-Brono-thiazol -2-yl)-3-€ -(1-oxo-1, 3-di hydro-i soi ndol - 2-y
| )- propionamide 111~ N OO0 >--

(S) - 3-cycl ohexyl - 2- ( 1- oxo- 1, 3- di°hydr o- i -2-yl)-N 15

t hi azol - 2-yl - propi onam de (Prepared in 8rrp| e=Nl; 21 ng; 0.06 mmol) and N

. bronosuccinimde (11 ng; 0.06 mol) in anhydsf\e:als carbon tetrachloride (1.0

L) was added benzoyl peroxide (1 ng; 0.004 nmmol). The m xture was stirred

at 95Cin a sealed tube. After 1Sh, N-bronosuccinimde (2 ng) and benzoyl
per oxi de (ﬁte%) 4,2-dichlore-1,2 —di-hydroxymethyl benzene

-(] - oxo-1, 3-di hydro-i soi ndol -2-yl)
@ El -HRVS mfe cal cd for
N340

4. 10 Exanple 3
Br To a suspensi on of

To a stirred solution of borane tetrahydrofuran complex (45 mL of 1.5 M solution
in tetrahydrofuran/diethyl ether) cooled to 0°C under nitrogen was added a solution of
4,5-dichlorophthalic acid (5.013g; 21.1 mmol) in tetrahydrofuran (35 ml) dropwise
over a 20 minute period. At the end of the addition, the mixture was allowed to stir for

10 2.5hat0°C. The mixture was quenched by slow addition of methanol until gas
evolution ceased. The mixture was allowed to stir at room temperatare for 30 minutes
and the solvent removed in vacuo. The residue was taken up into ethyl acetate, washed
with saturated sodium bicarbonate solution followed by brine solution. The organic
extract was dried (sodium sulfate), filtered and concentrated in vacuo to give 4.41g

15 (100%) of 4,5-dichloro-1,2 —di-hydroxymethyl benzene as a white solid: ES-LRMS
caled for CgH7Cl,0, (M - 1) 205, found 205.

Step B: 4,5-dichlorophthalic-1,2—dicarboxaldehyde

To a stirred solution’ of oxalyl chloride (2.6 mL; 29.2 mmol) in anhydrous
20 methylene chloride (35 mL) under nitrogen at —78°C was added a solution of dimethyl
_sulfoxide (4.2 mL; 59.1 mmol) in methylene chloride (10 mL) dropwise. The solution
'was stirred for 10 minutes and then a solution of 4,5-dichloro-1,2 —di-hydroxymethyl
benzene (2.50g; 12.1 mmol) dissolved in 16 mL of 1:1 methylene chloride/dimethyl
sulfoxide was added dropwise. The resulting mixture was stirred at -78°C for 2 h .

25 Triethylamine (30 mL; 17.6 mmol) was added slowly over 15 minutes and the mixture
allowed to warm to roome temperature for 2h. The mixture was diluted with cold water
(150 mL) and extracted with methylene chloride. The extracts were washed with 1IN
HCI, dried over sodium sulfate and concentrated to give 2.58g of 4 5-dichlorophthalic-




added.and the m xture stirred for 30 mn. further. The m xture was al | owed
to cool to 20 roomtenperature and the solvent renoved in vasdene

resi due Wad2HeMen up into ethyl acetate and washed w th peglEsp g or gani c
extract was washed with brine, dried oy«i\%lasodi um sul fate, filtered and
concentrated in vacuo. The crude residue“®as purified by flash
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(58% .
of N- ( 5- Br ofimmtiBDézol - 2-yl) - 3-cycl ohexyl - 2- (1- oxo-1, 3-di hydro-i soi ndol - 2-yl)
25 propionam de as a grey foam ElI-HRVS nmfe calcd for C20H23Br N302S (M)
447. 0616, found 447.0623. 9 June 2005 WO 02/48106 PCT/ EPOL/ 14404 -22-
Exanpl e 4 '

('S) - 3- Cycl Biep Xy (S)23-¢ Flbhestylo (S5 @tid il o0601-bxe-10H- Al aRs- {sSRIABHOL )25 kiiohﬁt thi azol
-2-yl- propi.gnamide C1L HH cl1)( NC C SJ s StepA: 4,5-dichl'oro-1, 2
- di - hydrox thyl benzene To a stirred solution of borane tetrahydrofuran

e e

to OC under nitrogen was ‘a a sol‘'ution o acid
(5.013g; 2mrwolrens 4,5idichieophthplic dicorbanal &by del(Ppregieih Sep BILE ¢a5.89 i nute

period. At . -1 ddistion,,the m.xture s.allowed to stir for 10
2.5 h at 08 hlg‘%rgﬁt% lﬁ%?%ggﬁdwéaﬁéf%ﬂ‘egyné?wﬁ%ggﬁgn Toe TiEstRaHe! tert | |
gas - evol wiowrd teasddnd Fhewed totstund avasora kémpaatirofoyoh! Tak s§IRPRAd MAPET at ure
for 30,pgin the sol vent rempved in vacuo, The residue was taken up
into etlﬁ]yléﬁz;ce % sgl,gd \(R/%%eh‘ggﬂ‘ C%Htaﬁetglg%yreé? &y eéggg 3%%} ePhdraclehegl-dt i on
f.o: :co;/ve)d ti)ifﬁbdithﬂegstimhdiHﬁdeo@sfo@&m_ 'I-Q-ylwp}é?sﬁic_\iaa aiﬁi}f%ﬁ grgg(gi{,g]%}o f
~sul fate), i an ncentr vacuo to give 4.41g is o

4, 5- di chl Oéfoﬂ:[%,ﬁffe /g @ﬁéﬁ’?%&?yﬁé#ﬁ??%@ﬁ?ﬁ%@gzgom Y d: ES LRV
Step D: (S)—3—Cydohexy1—2—(5,6—dichloro—l-oxo-l,3-dihyd:o-isoindol—Z—yi)-N—thiazol—

2-yl-propionamide

15 BOP coupling of (S)-3-cyc10hexy1—2'—(5,6-dichloro- 1-o0x0-1,3-dihydro-isoindol-2-
yl)-propicnic acid (prepared in Step C; 248 mg; 0.70 ﬁn:nol) and 2-aminothiazole ($1
mg; 0.88 mmol) in 2 manner similar to that used for the preparation of (S)-3-
cyclohexyl-2-(1-0x0-1,3-dihydro-isoindol-2-yl) -N-thiazol-2-yl-propionamide (outlined
in Example 1, Step B) to provide (S)-3-Cyclohexy1'-2-(5,6-dichloro—1-0xo-1,3-dihydro-

20  isoindol-2-yl)-N-thiazol-2-yl-propionamide as a beige foam in 35% yield: EI-HRMS
m/e calcd for CpoHCloN30,8 (M) 437.0731, found 437.0725.

Example 5
(S)-N-(5-Chloro-t}ﬁazol—z-yl)-S-cyclohexyl—Z-—(5,6-dichloro-1-0xo-1,3~dihydro-
25 . isoindol-2-yl)-propionamide : :




calcd for CSH7C1202 (M " -1) 205, found 205. Step B:

-4, 5-di chl oropht hal i c- 1, 2- di car boxal dehyde To a stirred sol ut PdHn®20Qal yI
chl ori de .6 ; 29.2 mmol) in anhydrous 20 net hyl ene chlori 35 n>L)
under niW&ﬁ&éﬂ%t 78C was added a sol ution of dinethyl ?G&Edé’gﬁb‘éﬁjm 2 m;
59.1 mml) in nethylene chloride (10 nl)p4dropw se. The solution was
stirred for 10 mnutes and then a solution of 4,5-dichloro-1,2

- di hhlydr_ oxynthyddco/ R&Ts(pzepﬁ@@ij f wi?OP daiﬁph%%dg(ﬁdl-mhbhlem -_JI_Zﬁ(ﬂnﬁ: of I 1:1
met hyl ene g¢hl ori de/ di net| sul f.o was. added, dr opwi se. e.r ting
RSP RS oM M Ve R el e R
was added @,Iz?m&ﬁg;z g.ve%]éél) !ﬁhﬂmﬁin@fﬂic}_ﬂfifbﬂﬁb;jﬁ]_@h oazilﬂbﬁaecmongy@ram ?ﬂ?) rooge
tenperature for . e mxture was diluted with c ter an
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dried oyery30M HiRvard-i@if o2 lﬁﬂnﬁﬁ&bf@l/yﬁgr &ﬁoﬂdﬂiﬂe@o@iﬁﬂe@ﬁn Example 1,

4,5-di chl orophthal'ic 9 June 2005 WD 02/438106_ PCT/ EPO1/ 14404 -23. 1,2

- di car boxditeph)ta@rasida Ny 6-Chloredhipgpl-2=x0)-Braydobsridd- (% dichlazed -e¥grl-31) 201,
found 201. ; ) e 9wl : ; ‘o :1 in 37% vield: EI-HRMS m/e caled
C(S)-3- cydéﬁé g)%s)?ﬁ%ql&j%%?%ﬂ?%nﬁlg-eﬁaéggflfoélfidlﬁ?gé)ryc}?iid's%li ndol -gl-lyl ) - propi on
ic 5 aci dorCafxuilaNeQo$ (WIS) 4749343, fornd 4640345hexanepr opi oni ¢ aci d hydrat e
(1.05g; 5.83 nmmol) and 4, 5-di chl oropht halic dicarboxal dehyde (prepared in
Step B; 1.25 g; 5.86 mmol) in acetonitrile (35 nL) was refl uxed under
argon for 72 h. The m xture was then allowed to cool and allowed to stand
at roomdtenperature for 2h. The sol Examplebiltered 10 of f and washed once

with cold ptri . i 1 % - 3- -

(5, 6- di chl@ﬁﬁ@%ﬁ&%"ﬁé@‘?‘%ﬁﬁ?ﬁ ?@%ﬁ‘ﬁé@?‘-ﬁfﬁ ?#ﬁ“%%lgﬁifdc?’?'c%&%é’ a |ight
brown sol iishinddE2~yIRBopioaamddecd for C17H19CI 2NO3 (M+) 355. 0742, found
355.0747. Step D _

(S) - 3- Cydohexyl - 2- (5, 6-di chl oro-1 - oxo-
2-yl - propi onam de 15 BOP coupling

of (S) - 3- cycl ohexyl - 2- (5, 6- di chl Brg<3
yl)-propionic acid (prepared in .@
2-am not hi azol e (91 c

i hydr o-i soi ndol -2-yl)-N-thiazol -

. 3- di hydr o-i soi ndol - 2-
Sﬂrrg; 0.70 mmol ) and

o & Sy
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This compound was prepared via BOP coupling of (S)-3-cyclohexyl-2-(5,6-

15 dichloro-1-oxo-1,3-dihydro-isoindol-2-yl)-propionic acid (prepared in Example 4, Step
C; 248 mg; 0.70 mmol) and 2-amino-5-bromothiazole hydrochloride (154 mg; 0.89
mmol) in a manner similar to that used for the preparation of (S)-3-cyclohexyl-2-(1-
0xo-1,3-dihydro-isoindol-2-y1)-N-thiazol-2-yl-propionamide (outlined in Example 1,
Step B) to provide N-(5-Bromo-thiazol-2-yl)-3-cyciohexyl-2-(5,6-dichloro-1-0x0-1,3-

20 dihydro-isoindol-2-yl)-propionamide as a beige solid in 40% yield: EI-HRMS m/e calcd

. for CpoHaoBrCLN50,S (M) 514.9837, found 514.9836.




:'0.88 mmol in a manner simlar to that used for the preparation of
(ng)_3_ ) P pS‘ Juné 2005

cydohexyy m#asids- oxo- 1, 3- di hydr o-i soi ndol - 2- yI ) - N-t hi azol BQFHEPOIHrdHI onam de
(outlined in Exanple 1, Step B) to pr ﬁ_/L

(S) - 3-Cycl ohexyl - 2- (5, 6-di chl oro-1-0x0-1, 3-di hydro 20

i soi ndol -2-71)-N-thiazol - 2-yl - propi onam de as a beige foamin 35%vyield:
El-HRVS me calcd for C20H21C12N302S (M) 437.0731, found 437.0725.

Exarrpl e 5 Examp le7
(S)-N-(5-Chl oro-thiazol-2-yl)-3- cydohexyl

dj.ch 3-di hydro
- 25 i soi(S)N-(THBepzeimigiazoh3riiid-¢yiclobexying- (]C"’E? g3-(idjg}' ér%ﬁﬂg’d%g?yn
02/ 48106 PCT[ EPOL/,14404 -24- This conpound was prepared via BOP coupling of
(S) - 3- cy AGRISAHIGE 5 "
di chl oro- I-oxo 1, 3-di hydr o-i soi ndol - -propionic acid (prepared in
Exanple 4, Step C, 250 ng; 0.70 nmo nd 2-am no-5-chl or ot hi azol e

hydrochl ori de (154 ng; 0. 88 D in a\manner simlar to that used for the
preparation of (S)-3-cyclohexyl (1

- 0X0- 1, 3-di hydr o-i soi ndol - 2-yl ) -"N<£T 'zo - R-yl - propi onani de (outlined in
Exanple 1, Step B) to provide 5>,\

N- (5- Chl oro-thi azol -2-yl) - 3- cydohexyl 2 t "B} di chl or o- 1 - oxo- 1, 3-

di hydr o-i soi ndol - 2-yl ) -propi onam de as a b solid in 37%yield: El-HRVS
me calcd for C20H20Ch3N302S (M+) 471.034 ound 471.0345. 10 Exanple 6
(S)-N{5-Brono-thiazol -2-y1)-3-cydohexyl --2-(5, 6-di chl oro-1| -oxo-1, 3-di hydro
- isoindol-2-yl)-propionanide cIl ~CI N OC >N

This compound was prepared via BOP coupling of (S)-3-cyclohexyl-2-(1-oxo-
1,3-dihydro-isoindol-2-yl)-propionic acid (prepared in Example 1, Step A, 287 mg; 10
mmol and 2-amino-benzimidazole (119 mg; 1.0 mmol) in a manner similar to that used

10 - for the preparation of (S)—3-cyclohexy1-2~(1—oxo—1,3—dihydro-isoindol—2-yl)-N—thiazol-
2-yl-propionamide (outlined in Example 9, Step B) to provide crude N-(5-Bromo-
thiazol-2-y})-3-cyclohexyl-2-(5,6-dichloro-1-0x0-1,3 ~dihydro-isoindol-2-y1)-
propionamide. The crude product was purified by reverse-phase HPLC (Rainin
Dynamax SD-1 instrument) using a gradient of 10% acetonitrile/water/0.1%

15 trifluoroacetic acid to 100% acetonitrile on a Cis column. The combined fractions
containing product were concentrated to remove most of the acetonitrile and then
extracted with ethyl acetate. The extracts were dried (sodium sulfate) and concentrated
in vacuo to give 240 mg (60%) of (S)-N-(1H-Benzoimidazol-2-yl)-3-cyclohexyl-2-(1-0xo-
1,3—dihydro—isoindol—2—yl)—propi01;amide as a white solid: EI-FHRMS m/e calcd for

20 CogHiN,O, (M) 402.2056, found 402.2056.
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di di | oro P 0x0- 1, 3- di hydro-i soi ndol - 2-) d) - propi oni ¢ aci d RGHe9aiaed i n
Exanpl e 4, Step C, 248 ny; 0.70 nmol) aggl 2- am no-5-bronot hi azole
hydrochl oride (154 ng; 0.89 mmol) in a manner simlar to that used for the
preparation of (S)-3-cyclohexyl-2-(1- )
oxo-1, 3-di hydro-i soi ndol - 2-yl ) - N-t hi_azol - 2-yl - propi onam de (outlined in
Exanple 1, Step B) to provide Example 8
N- ('5- Brong§ NLBélﬂiotQi‘a.%l)Z- A% ( |
di hydr o- rgo? ndol - 2-yl) - prgpl ogggﬁﬁlggaaabg{géﬁgo Sbmﬁéggf/o fel d: El-HRVS
n e cal cd Prepenaydde oBr C1- , N3OS (M+) 514. 9837, found 514.9836. 9 June 2005
VD 02/ 48106 PCT/ EPO1/ 14404 - 25- Exanpl,e.7
(:S) - N- (1H-Benzoi | ni dazol - 2-yl)-3-cycl
-yl')- propionanmde ON HN6 5 This co
of (S)-3-cyclohexyl -2-(1-oxo- 1 si)
(prepared in Exanple 1, Step A ‘ mol and 2- am no- benzi m dazol e
(119 ng; 1.0 nmol) in a manner similar yoNhat used to for the preparation
of (§)-3-cyclohexyl -2-(1-oxo-1, 3-di hy%r‘b i ndol -2-yl)-N-t hi azol -

2-yl-propionam de (outlined in Exanple 9, S%(B) to provide crude

- N-(5- Brono- .
t hi azols- 2-yi ) - 3-cycl ohexyl - 2- (5, 6-di chl or o- o-1, 3-di hydro-i soi ndol - 2-yl)

- propi onam de. The crude product was purified by reverse-phase HPLC
(Rainin Dynamax SD-1 instrument) using a gradient of 10%

acetoni tr i I e/ Mk eohoddie b frehdbd O IROL LA, 1&%'0‘1’6 1008868000144 L e on a

Cis colum. The conbi ned fractions containiff Wer’e ¢ ncentrated to
r empve  mose-dYdrerésoidsl 8ril}-piopenamatid feeparekinrEcmeptev, ShepeA hyd4 agen.ate. The

extracts el M f%ﬁ%ﬂ%&l@%f#ﬂg‘?a dsGonsh rated, similar to that nsed
‘ - 10 for the preparation of (8)-3-cyclohexyl-2-(1-0x0-1,3-dihydro-isoindol-2-yl)-N-thiazol-
2-yl-propionamide (outlined in Example 9, Step B) to provide crude N-Benzothiazol-2-
yl—3-cyciohexyl-2—(1~oxo—1,3—dihydr0—isoindol—2~y1)-propionamide. The crude product
was purified by flash chromatography (Merck Silica gel 60, 230-400 mesh, eluent: 35%
ethyl acetate/hexanes) to give 185 mg (44%) of (S)-N-Benzothiazol-2-yl-3-cyclohexyl-2-(1-

yl - 2-(1-oxo-1, 3-di hydr o-i soi ndol -
pgund was prepared via BOP coupling
p- i soi ndol -2-yl)-propionic acid

15 oxo-1,3-dihydro-isoindol-2-yl)-propionamide as 2 white solid: EI-HRMS m/e caled for
CaatysN30,S (M) 419.1667, found 419.1661.

Example 9
(R)-3-cyclohexyl-2-( 1-ox0-1,3-dihydro-iseindol-2-yl)-N-thiazol-2-yl-propionamide

.20 =

Step A: (R) -3-Cyclohexyl-2-(1-oxo-1,3—djhydro-isoindol-z-yl)-propionic acid




I n vacuo to give 240 ng (60% of

(S) - N- (1H Benzoi ni dazol - 2-yl ) - 3- cycl ohexyl - 2- ( 1- oxo- 9 June 2005

1, 3- di hway @7488¢si ndol - 2-yl ) - propi onani de as a white soli %ﬁ@%{)rg e cal cd
for 20 C241126N402 (M 402. 2056, found 402.2056. 9 June 2/ 48106
PCT/ EPOL/ 14404 -26 Exanple 8 -27 - '
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propi onani de OnuixNre 8 SRIFb)so-aoipayodheweepropivaicsatid hpdiBdRodda @169y of
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yl - 3- cycl ishiadol2-g)(propineic acigd agiatwhiteosolidoE REBIMS my¢ yalpd égi @rAdniNge (Mihe crude

pr oduct rgfi ash chromat ography (Merck Silica gel 60, 230-400
mesh, el u%\%ﬁlzﬁg's)t%%‘g?%?ﬁ%ﬁet at e/ hexanes) to give 185 ng (44% of

(S) - N-Benzot hi azol - 2-yl - 3-cycl ohexyl -2-(1 15 :

oxo- 1, 3-dihydr g;i.s0i ndol -2 - pi.onam . de i.te.saljd; El-HRVS me
cal ed T or ST DRy b SR e Tl el o
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To a solution of (R)-3-cyclohexyl-2-(1-oxo-1,3-dihydro-isoindol-2-yI)-propionic

acid (prepared in Step A, 144 mg; 0.5 mmol), O-benzotriazol-1-yl-N, NN N-
tetramethyluronium hexafluorophosphate (BOP, 268 mg; 0.55 mmol) and 2-

aminothiazole (50 mg; 0.5 mmol) in dry methylene chloride (3 mL) at room

15 temperature was added N,N-diisopropylethylamine (0.20 mL; 1.15 mmol) dropwise.
The mixture was allowed to stir for 1 h. The mixture was then diluted with methylene
chloride and washed with water. The organic layer was dried (N2,SOy), filtered and
concentrated in vacuo to give a crude residue. Flash chromato graphy (Merck Silica gel
60, 230-400 mesh, eluent: 30% ethyl acetate/hexanes) provided 150 mg (81%) of (R)-3-

20 cyclohexyl-2-(1-0x0-1,3-dihydro-isoindol-2-yl)-N-thiazol-2-yl-propionamide as an off

white foam: EI-HRMS m/e calcd for CooH3N30.8 (M) 369.1511, found 369.1511.

Example 10
(§8)-3-Cyclohexyl-2-(1-ox0-1,3-dihydro-isoindol-2-yl)-N-quinolin-2-yl-propionamide

O

0 g
7\

25

This compound was prepared via BOP coupling of (S)-3-cyclohexyl-2-(1-0xo-
1,3-dihydro-isoindol-2-yl)-propionic acid {prepared in Step A of Example 1; 288 mg;
1.0 mmol) and 2-aminoquinoline (180 mg; 1.2 mmol) in 2 manner similar to that used



Step A© (R)-3-Cycl ohexyl - 2-(1-oxo-1, 3-di hydr o-i soi ndol - 2-yl )ggr Oé)b(?dy c acid
9 June 2005 WO 02/48106 PCT/EPO1/ 14404 -27- A m xture of

(R - (+wevaasieecycl ohexanepropi oni ¢ acid hydrochl ori de @2T4®01/14446. 7 mmol )
and phthalic di carboxal dehyde (2.50g; lzﬁ 6 nmol) in acetonitrile (60 nl)
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t et ranet hyl ur oni um hexaf | uorophosphgﬁﬁnﬁeCﬁ 268 ng; 0.55 rrm)l) and 2-

am not hi azole (50 ng; 0.5 mol t hyl ene chl ori de m.). at room 1s
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was dri edgﬁj\gaﬁfa%l. 2fyldprepieflamiie concentrated in vacuo to gi ve a crude
residue. Fllash chromatography (Merck Silica gel 60,230-400 nesh, eluent:

30% et Hyl acet at ef hexanes) provided 150 ng (81% of (R)-3 20

cycl ohexyl - 2- (1- oxo- 1, 3-di hydr o-i soi ndoI yl)-N-thiazol -2-yl - propi onam de
as an off white foam EI-HRVS rge cal cq C2al1123N302S (M+) 369. 1511,
found 369.1511. Exanple 10 [
(S)-3-Cycl ohexyl -2-(1-oxo-1, 3-gH hy
nam de c¢ o 25 This conpound was prepar g i a, BOP coupling of
(S)-3-cycl ohexyl - 2- (1- oxo- 1, 3-di hydr o-}s0j 4ol - 2-yl ) - propi oni ¢ aci d
(prepared in Step A of Exarrple 1, 288 mj’ 1% =N

ol - 2-yl ) - N-qui nol i n-2-yl - propi o

StepA: 4-nitro-1,2 —di-hydroxymethyl benzene

To a stirred solution of borane.tetrahydrofuran complex (70 mL of 1.5 M solution
in tetrahydrofuran/diethy] ether) cooled to 0°C under nitrogen was added a solution of
15  4-nitrophthalic acid (7.01g; 33.2 mmol) in tetrahydrofuran (50 mL) dropwise over a 20
minute period. At the end of the addition, the mixture was allowed to stirfor3.5hat
0°C. The mixture was allowed to warm to room temperature and then refluxed for 18h.
The mixture was allowed to cool to room temperature, quenched with methanol and
concentrated in vacuo. The residue was taken up into ethyl acetate, washed with
20 saturated sodium bicarbonate solution followed by brine solution. The organic extract
| was dried (sodium sulfate), filtered and ;:oncentrated in vacuo to give 5.61g (92%) of 4-
nitro-1,2 —di-hydroxymethyl benzene as a white solid: ES-IRMS caled for CsHgNO4
(M* - 1) 182, found 182. '

25 Step B: 4-nitro-ortho-phenylene-1,2-dicarboxaldehyde

To a stirred solution of oxalyl chloride (4.90 mL; 55.0 mmol) in anhydrous
methylene chloride (60 L) under nitrogen at 7 8°C was added a solution of dimethyl




1.0 mol ) and 2-am noquinoline (180 ng; 1.2 nmmol) in a manne% a ng@;
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~of (S) - sEyxisadiexyl - 2- (1- oxo- 1, 3-di hydro-i soi ndol - 2-yl ) -ReWERAA 404
2-yl -propi onam de as outlined in Exanpl 89 1, Step B) to provide
3- Cycl ohexyl - 2- ( 1- B
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calcd forwes st:r&d&&ﬁl@hﬂm&és zhll-then a solution of 4-nitro-1,2-di- (hlydroxymethyl)

(S)-3-Cyc| ohexyl - (5 ni tro-1-oxo-1,3-di hydro-isai ndo yl)-Nthjazol - 2-yl
- propi onbyAzaRe GMPg141.6 mmol) dissolved in 20 mL'of 1:1 methylene chloride/dimethyl
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warmto rpgraléa@mx%rcﬁﬁyﬂeewmmﬂuﬁabﬁm&fphﬁﬁs&bﬁ ﬂﬁshléﬁoma@%ea Hs(mlufaee was
allowed to cool to room tenperature, quenche ano

concenrfr @, ¢lrenyatifo ethvhecetaie/henaaeside Sivaleare (G64%)ef F-aitioyl2acet at e, washed

th 20 | ut
The. or gantetbBEARLTRE LI, HL URRl R B0 whind Sl OB MRS et e
~i:n vacuo LRM§ catcdFoSCELMNRAGMOF 14178, found 178.

Step C: (S)-3-cyclohexyl-2-(5-nitro-1-0xo-1,3-dihydro-isoindol-2-y1)-propionic acid

A mixture of (S)-(+)-0-aminocyclohexanepropionic acid hydrate (0.708 g; 3.93
15 mmmol) and 4-nitrophthalic dicarboxaldehyde (prepared in Step B; 2.02g; 3.95 mmol) in
acetonitrile (20 mL) was beated to reflux under argon. An additional quantity of (S)-
{(+)-c-aminocyclohexanepropionic acid hydrate (0.775 g; 4.30 mmol) was added
portionwise over a 2 hour period and the mixture allowed to reflux overnight. The
mixture was allowed to cool to room temperature and the solid filtered off and washed
20  once with cold acetonitrile to give a beige solid (0.511g) consisting of (8)-3-cyclohexyl-
2-(5-nitro-1-0x0-1,3-dihydro-isoindol-2-yl)-propionic acid together with regio-
-isomeric (S) -3-cyclohex5d-2-(6-nitro-1-03(0—1,3-dihy‘dro-isoindol—2—y1)-propionic acid
in a ratio of 1:2.7. The filtrate was then concentrated in vacuo and the residue
recrystallized from acetonitrile to give a second crop of product (1.01g) which appeared
25 to be further enriched with (5)-3-cyclohexyl-2-(5-nitro-1-oxo-~1,3-dihydro-isoindol-2-
y1)-propionic acid. The mixture had ES-LRMS calcd for Ci7HisN,Os (MY - 1) 331,
found 331.

Step D: (S)-3-Cyclohexyl~2~(5-nitro~1-oxo-1,3-dihydro-isofndol-z-yl)-N-thiazoi-Z-yI
;propionamide and (S)-3-Cyclohexyl-2-(6-nitro-1-0xo-1,3-dihydro-isoindol-2-yI)-
- 30 N-thiazol-2-yl-propionamide
BOP coupling of (5)-3-cyclohexyl-2-(5-nitro-1-0x0-1,3-dihydro-isoindol-2-yl)-
propionic acid (ca. 1:1 mixture of regioisomers, prepared in Step C; 301 mg; 0.91




nitro-1,2 -di-hydroxynethyl benzene as a white solid: ES-LRMS cal cd for
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(S)-3-cycl ohexyl -2-(5-nitro-1-oxo-1, 3-di hydro-i soi ndol - 2-yl ) - propi oni ¢ add
A mxtgse of (S)-(+)-a- am' nocydohex&xempbpldni c acid hydrate (0.708 g, 3.93

5 95 mol ) Eih @B 5rCRore fripso ki FRE R LS SRR iR o %070

addi t i onaljsGiHant 2. Iﬂ‘ﬁ)pfoﬁ)amlﬁé'lm@ 1213 r(sdeestemﬁe-ﬁmmlth-%\cmbﬁw at e

(0.775 g; 4 30 mmol’) added portl onw se over , hour period and the
m xture al?p-fﬁhx;tllr(!-é-qxeflls%ﬂlhﬁﬂé’ﬁﬁ‘gﬂ@o ~2r}g-prapi %S all owed to cool to
roomtenperature and the solid filtered off and washed 20 once with cold
acetonitrile to give a beige solid (0. 5 consi sting of (S)-3-cyclohexyi-
2-(5-nitro-I-oxo-1,3-di hydro- |50|‘i’|dol Y- propionic acid together with

regio . isomeric
(S)-3-cycl ohexyl -2-(6-nitro- I-oxo

ynrﬁ i soi ndol -2-yl)-propionic acid
=N
S/

v

Ci

15 BOP coupling of ((S)-3—cyclohexy1-2-(5—nitro-1-oxo-1,3—dihydro»isoindol-2—y1)-
propionic acid (ca. 1:1 mixture of 5,6-regioisomers, prepared in Step C; 307 mg; 0.92
mmol) and 2-amino-5-chlorothiazole hydrochloride (360 mg; 2.04 mmo}) in a manner
similar to that used for the preparation of (S)-3-cyclohexyl-2-(1-0x0-1,3-dihydro-
isoindol-2-y1)-N-thiazol-2-yl-propionamide (as outlined in Example 1, Step B)

20  provided after chromatography, (Biotage 40M, eluent: 25% ethyl acetate / hexanes) 134
mg of (S)- N-(S—Chloro-thiazol—?.—yl)-3»cyc10hexy1—2—(5-rﬁtro-l-oxo-1,3_-dihydro~
isoindol-2-yl)-propionamide: EI-HRMS m/e calcd for CaoHp1CINGO4S M) 448.0972,
found 448.0970 and 111 mg of regioisomeric {(S)-N-(5-Chloro-thiazol-2-yl)-3-

' cyclohexyl—Z—(ﬁ—nitro—1—oxo-1,3-dihydro-isoindol-z-yl)—prcjpionamide: EI-HRMS m/e

25 . caled for CaoHzCINGO,S (M) 448.0972, found 448.0972.




inaratioof 1:2.7. The filtrate was then concentrated in vgcuo t he

residue recrystallized fromacetonitrile to give a second c 0' %2 oduct

(1. O1g) wanendmiappeared 25 to be further enriched with  pcrgEpor/is404

"~ (S)-3-cycl ohexyl -2-(5-nitro-1|-oxo-1, 3- gl'é?ydr 0-i soi ndol -2- yl)-propionic
add. The m xture had ES-LRMS cal cd for 7THI9N2G6 (M - 1) 331, found 331.

Step D ]

(S)-3-Cycl ohexyl -2-(5-nitro-1-oxo- leﬁylgr 0-isoi ndol -2-yl)-N-thiazol -2-yl

pr opi 0nantlee(S}FN—(5-Chloro-thlazol-z-yl)-3-cyclohexyl—2—(4-ﬂuoro 1-0x0-1,3- dlhydro-

S) - 3- Cycl ohexyl 6- rutro o-] i SOj I‘JdO

Ll By il A i e ke
(S)-3- cycmhqmdroa 6ﬁrm6tmﬁyqum&om§1)tm%%ﬂaﬁﬁuedol 2-yl) - propionic
acid (ca. 1:1 mxture of regi oi soners, prepared in Step C, 301 ng; 0.91 9
June 2605 V\D 02/ 48106 PCT/ EPO1/ 14404 -30- rum 1) and 2-am nothi azole (116
ng; 1.12 nmmol) in a manner simlar to at used for the preparation of

(S)-3-cycl ohexyl - 2- (1- oxo- 1, 3-di hydr o@ ndol - 2-yl ) - N-t hi azol - 2-yl -
propi onam de (as outlined in Exanple Step B) provided after

chromat ography (Biotage 40M e : p et hyl acetate / hexanes) 131 ny
of 3-Cycl ohexyl -2-(5-nitro s

1- oxo- 1, 3-di hydr o-i soi ndol - 2-yl
calcd for C20H22N404S Q f) 414.1362,0f ¢
regi oi sonmeric 3- g
Cycl ohexyl -2-(6-nitro-1-oxo-1, 3-di hydro- isoﬁfﬂ%l-z yl)-N-thiazol -2-yl -prop
onani de: El-HRMS nfe cal cd for C20H22NAAS((M ) 414.1362, found 414.1368.
10 Exanple 12 12. 1.

| I( SZ)I nl\l-dgis hb‘B?‘ig&m'%d'éi‘%ﬂf CJ?OBe@EZ- 2-(5-nitro-1|-oxo-1, 3-di hydro-
5 Gﬁf?r?‘l A S oA P et LEMeohign, o p

N C 15 ﬁ%ﬂ@}dﬁé&ﬂﬁ/&éthyl ether) cooled to 0°C under argon was added a solution of 3-
((S)- cyclohext% mtro-l-oxo 1,3-dih dro-i soi ndol - 2-yl)-
10 " fluorophthalic ac1d (4 51g; 24.0 mmol} in tetrahydrofuran (40 mL) dropwise over a 15

minute period. At the end of the addition, the mixture was allowed to stir for 2 h at 0°C.

| 1P- yl - propi onanmi de: El-HRVB nmle
nd>ﬂ%ﬁ.1362 and 121 ng of

The mixture was allowed to warm to room temperature and then refluxed for 20h. ‘The
mixture was allowed to cool to room temperature, quenched with methanol (30mL) and
concentrated in vacuo. The residue was taken up into ethyl acetate (150 mL), washed

15 with saturated sodium bicarbonate solution. The agueous layer was further extracted
with ethyl acetate (2 X 125 ml) and the combined extracts were washed with brine
solution. The organic extract was dried (sodium suifate), filtered and concentrated in
vacuo to give 3.73g (99%) of 3-fluoro-1,2 —di-(hydroxymethyl) benzene as a2 white
solid: ES-LRMS calcd for CgHgFO, (M - 1) 155, found 155.

- 20
Step B: 3-fluorophthalic dicarboxaldehyde

To a stirred solution of oxalyl chloride (2.80 mL; 31.5 mmol) in anhydrous
methylene chloride (35 mL) under nitrogen at —78°C was added a solution of dimethyl
sulfoxide (4.6 mL; 64.7 mmol) in methylene chloride (10 mL) dropwise. The solution

25  was stirred for 30 minutes and then a solution of 3-fluoro-1,2 —di-hydroxymethyl
benzene (2.00g; 12.8 mmol) dissolved in 20 mL of 1:1 methylene chioride/dimethyl
sulfoxide was added dropwise. The resulting mixture was stirred at—78°C for 2.5k .




pr opi oni ¢ acid (ca. 1:1 mxture of 5,6-regioisoners, prepareg .in G
307 ng; 0.92 nmmol) and 2-ami no-5-chl orot hi azol e hydrochl ori gé“‘?%@éﬂ%ﬁg

2. 04 mMRYo od/Mk18 manner simlar to that used for the prepaiaponNed
(S)-3-cycl ohexyl -2-(1-oxo-1, 3-di hydr o-
| soi ndol - 2-yl)-N-thiazol -2-yl - propi onarﬁ%?e'(as outlined in Exanple 1, Step

. : : N
Ezzetz gt gr ;)V'F@;gl de@ﬂd grfggn%;@ hmrlnﬁq ]? 15:%{))59/@&3% Idgé gl%%ljjl 8\'1\41' 1%'1:51%@ 5 ax%c‘i_’ éoeerﬁi%ire

N- (5- Chl Or @ fehitGZIY manids)at 3783 kipRemIblved td Grafth i fook Ripetanie divéryh: -
i soi ndol -2-yl')-propionanm de: EI-HRM5 mie calcd for CZO:lZlClIﬁMMS (M
448. 0972, Theobixgs2es pousdin cpid wagr (300mal) idexiasted with methylene

(S)-N-(5- %&{c@ oA fherd ek e with INHICL, brine and then dried (sodium sulfate)

cycl ohexyl = - 0XO- 0-1sol ndol - 2-yl ) - propi onam de:
El - HRVSs M snd25ncaltattdfto giveZaktl TfNatpbihghy dicatbogaldghydeoviieh wagngdpherg June.

2005 WO 02/ ¢ PCI/ EPQL/ 14404 - 31- I 3 1.

(S)- N (5- dﬁ?ﬁé%.@&%ﬁ z@@&@@%ﬁf@%ﬁ%o_ | - oxo- 1, 3- di hydr o-
i soi ndol - 2-yl ) - propi onam de and 13. 2.

(S)-N-(5-Chl oro-thiazol -2-y1)-3-cycl ohexyl -

2- (7-f | uorGed cop-3le3idheRyldr-04- 661 Bolko-2; 3 tiihypioRbindalv2dd)-piopforiit adl 0 N C1
Step A 3-fluoro-1,2 -di-(hydroxynethyl) benzene To a stirred solution of

borane. t et rahydro et abm aHd BiMrate(0.565 g; 3.14

t et r ahydr of ur a@ﬁ%@%ﬁ @?@2% coo?‘?&lotﬁéxa%%&t%oz?& ar ggﬂhwas( addegd a .

sol uti ao o) dndl F-fuorcpbthadlialdicertamialficlyles paspared in Stapdk 1-60% 3t rraeldBof ur an
(40 L) dropwi se; ouer 15 .m i - Ftgyon, the
~mxture M@W%@S@S‘%’%J} . %?lttg r%ﬁﬁa(t'&gg ﬁtg‘?%re]& m&%g%d%&gngc?gg%d to warm
‘to room t epmey gk ScyBlHetanepropeidit x@dhjdrate2 (1437 B e.43 mmebl) ves wddedal | oned t o
cool to roomtenperature, quenched w th_ nethanol §30gL a&% (;ﬂlncentrat ed
in vacuo. momw#amwk@mmd@ﬁdﬂmwwﬁm&%% “{‘i% M )theashed

mixture was allowed to cool to room temperature for 3h and then stored in the fridge

15 for 1h. The solid was filtered off and washed once with cold acetonitrile to give a white
solid (1.39g, 77%) consisting of (S)-3-cyclohexyl-2-(4-fluoro-1-oxo-1,3-dihydro-
isoindol-2-yl)-propionic acid together with regio-isomeric (S)-3-cyclohexyl-2-(7-

fluoro-1-ox0-1,3-dihydro-isoindol-2-yl)-propionic acid in a ratio of about 1:1: ES-
LRMS calcd for C;7H;oFNO; (M - 1) 304, found 304
20

Step D: (S)-N-(5-Chloro-thiazol-2-y1)-3-cyclohexyl-2-(4-fluoro-1-oxo-1,3-dihydro-
isoindol-2-yl)-propionamide and (S)-N-(5-Chlero-thiazol-2-yl)-3-cyclohexyl-2-(7-
fluoro-1-0x0-1,3-dihydro-isoindol-2-yl)-propionamide

BOP coupling of (S)-3-cyclohexyl-2-(4-fluoro-1-0x0-1,3-dihydro-isoindol-2-yI)-

25 propionic acid (ca. 1:1 mixture of regioisomers, prepared in Step C; 501 mg; 1.64
mmol) and 2-amino-5-chlorothiazole hydrochloride (643 mg; 3.64 mmol) in a manner
similar to that used for the preparation of (S)-3-cyclohexyl-2-(1-o0xo-1,3-dihydro-
isoindol-2-y1)-N-thiazol-2-yl-propionamide as outlined in Example 9, Step B) provided
after normal phase HPLC (Waters Prep. 500, loaded on column with mcthylene

30 chloride, eluent: 20% ethyl acetats / hexanes) 194 mg of (S)-N-(5-Chloro-thiazol-2-y1)-
3-cyc10hexy1—2—(4—ﬂuoro~l-oxo~1,3¥dihydro-isoindol—Z—yl)-propionam’ide: EI.-HRMS
m/e caled for CogHaCIFN30,8 (M1) 421.1027, found 421.1024; and 173 mg of
Tegioisomeric (S)-N-(5-Chioro-thiazol-2-yl)-3-cyclohexyl-2-(7-fluoro-1-0x0-1,3-




15 with saturated sodi um bi carbonate sol ution. The aqueous Igyer Wﬁ?
further extracted with ethyl acetate (2 X 125 nL) and the cBrBRheds
extractsyowfgpsashed with brine solution. The organic q&;lgﬁﬁ/mgi dried
(sodiumsulfate), filtered and concentrated in vacuo to @i 3 g (99%
of 3-fluoro-1,2 d| (hydroxynethyl) ben22ne as a white solid: ES-LRVS

cal cd for,CgFBFOZ 5155 found 155. 20 Step B: 3-fluorophthalic

di car box aﬁl&@ﬂsﬂdéoméola’z-g inremenapidat EloHRS. m(%ﬂ:a,lq:d iquaoni@lf(r%Cas M) 31.5
ol ) i n ghyerO¥s, d?&ﬁhﬁ%ﬁ”e chloride (35 mL) under nitrogen at -78C was
added a solution o# sul foxide (4.6 nL; 64.7 mol) in methylene
chloride (10 nL) dropw se. The sol ution 25 was stlrred for 30 mnutes and
then a solution of 3-fluoro-1,2 -di aﬁgr0f¥nethyl benzene (2.00g; 12.8
mmol ) dissolved in 20 nL of 1:1 HEH% hl ori de/ di met hyl  sul f oxi de was
added dropwi se. The resulting m xture was stirred at -78C for 2.5 h . 9
June 26053-Cpclobeiyl@1(1 coxecIr3-ditiytird-4stirdol32y])-N-petimydiand-vleprloponatnid?48. 6
nmol ) was added slowy over 15 mnutes and the mxture stirred for 30

m nutes at -780C then allowed to warmtqQ roomtenperature over 4h. The

m xture was -poured into cold water (20 ) and extracted w th nethyl ene
chloride. The extracts were washed wth/1IN HCl, brine and then dried
(sodiumsulfate) 5 and concentratedto yive crude 3-fluorophthalic

. di car boxal dehyde whi ch was not
(M - 1) 151, found 151. Step C
(S) -3-cydohexyl -2-(4-fluoro-|-oxo-I, ® héﬁ;;g i soi ndol - 2-yl ) -propi oni c add

A mxture of (S)-(+)-a-am nocydohexanepro 7omyc add hydrate (0.565 g; 3.14
-~ 10 mmol ) and 3-fl uorophthalic dicarboxal de (prepared in StepB; 1. 60g;
- 3.16 mmol ) in acetonitrile (20 nL) was heated to reflux under argon. An

(0 43770, 2. AR ONRREE (R AEHIoBET PO eeL v a0 ARl B Poebiomid ¢ he
Fenper at ure Top. oh. W R R D R T AR
filtered 18511 el egnanmes siplan te Biag uaeddpniiiemrepasation of (Re-3a whi t e
10 cyclohexyl-2-(1-0x0-1,3-dihydro-isoindol-2-y1)-N-thiazol-2-yl-propionamide (outlined
in Example 9, Step B) provided after flash chromatography (Merck Silica gel 60, 230-400
mesh, eluent: 50% ethyl acetate / hexanes) 271 mg (74% )of 3-Cyclohexyl-2-(1-oxo0-1,3-
dihydro-isoindol-2-yi)}-N-pyrimidin-4-yl-propionamide as a white foam: EI-HHRMS m/e
caled for CoHaN4Oo (M™) 364.1899, found 364.1893.
15

Example 15

(8)-3-Cyclohexyl-2-(1-0x0-1,3-dihydro-isoindol-2-yl)-N-pyrazin-2-yl-propionamide

BOP coupling of (S)-3-Cyclohexyl-2-(1-0x0-1,3-dihydro-isoindol-2-yl)-propionic
20 acid (prepared in Example 1, Step A; 287 mg; 1.00 mmol) and 2-aminopyrazine (95 mg;
1.00 mmol} in 2 manner similar to that used for the preparation of (R)-3-cyclohexyl-2-




solid (1.39g, 77% consisting of

(S)-3-cydohexyl -2-(4-fl uoro-I|-oxo-1, 3-di hydro- i soindol -2-yl ?JB'?%%qoc?ni c add
t oget herwwloblisioggi 0-i soneric (S)-3-cycl ohexyl -2-(7- PCT/EP01/14404
fluoro-1-oxo0-1, 3-di hydro-i soi ndol - 2-yl ) - 4op| onic acid in a ratio of about
1:1: ES- LRMB calcd for CL7HI9FNO3 (M -1)" 304, found 304 20 Step D

(9): (5 QAL SLo0r IiARRL- 2t A5 HUCUMEAH 7 Apldnd RS Loubiitin Bl e ©-
(S) - N- ( 5- Gnisesp®B iprosidel afteyllgsh 3heymitofraplyt (MercK Silica g creI 60, 230-400 mesh,

(9) 3 eycl P2t 1 Dheegn 550 %&?ﬁ%f‘?;@??%@ﬂ%@' G451 opi oni c

aci d (ca. dihjdroiixdindel-phyl)rRgh@ise et profibanaideds b whiledpark: EISHRMﬁ;n/el 64

manner s s#cﬁ%r”@aﬁﬁﬁ@d@iﬁ Phast A dbhon of 0 o e

(S)-3-cycl ohexyl -2-(1-o0xo0-1, 3-di hydro-
i soi ndol -2-yl)-N-thiazol -2-yl-propi onam de as outlined in Exanple 9, Step
B) provided after nornmal phase HPL(E gV\ai’ie Prep. 500, | oaded on col um
wi th nethyl ene 30 chloride, eluent: {'él acetate | hexanes) 194 ny of
(S)-N-(5-Chl oro-thiazol -2-yl)-

3- cycl ohex$)-N2Bérkzoblcatl @-11- Drgridhedyldi-(-ox®1 j3sdihpdiotis@indbl)-2-§T)opi onani i de:
El-HRV6 nmle calcd for C20H21CLFN302S (M) 421.1027, found 421.1024; and
173 ng of PrPEigRe™midieri c

(S)-N-(5-Chloro-thi azol -2-yl)-3-cycl ohexyl -2-(7-fluoro-1-o0xo0-1,3 9 June
2005 WD 02/48106 PCTI EPOL/ 14404 -33- sihydro-i soi ndol -2-yl)-propi onam de:
El-HRMS me cal cd for C20H21C1FN302S 421.1027, found 421.1031.
Exanple 14 5 '

3- Cydohexyl - 2- ( 1- oxo- 1, 3- di hydr o@. do}- 2-yl ) - N- pyri ni di n- 4-yl - pr opi onam
de N HH O p BOP coupling of
(S) - 3- Cydohexyl - 2- (1- oxo- 1, 3-di hydro-psqgf ndol - 2-yl ) -propionic acid

(prepared in Exanple 1, Step A, 287 ny; 1. | ) and 4-am nopyri m di ne
(108 ng; 1.14 mmol) in a manner simlar to t used for the preparation

of (R)-3
10

BOP coupling of (S)-3-Cyclohexyl-2-(1-oxo-1,3-dihydro-isoindol-2-yl)-propionic
acid (prepared in Example 1, Step A; 144 mg; 0.50 mmol) and 2-aminobenzoxazole (67
mg; 0.50 mmol) in 2 manner similar to that used for the preparation of (R)-3-

15  cyclohexyl-2-(1-0x0-1,3-dihydro-isoindol-2-y1)-N-thiazol-2-yl-propionamide (cutlined
in Example 9, Step B) provided after flash chromatography (Merck Silica gel 60, 230-400
mesh, eluent: 50% ethyl acetate / hexanes) 161 mg (96%)of (S)-N-Benzooxazol-2-yl-3-
cyclohexyl-2-(1-o0xo-1,3-dihydro-isoindol-2-yl)-propionamide as a white foam El—
HRMS m/e caled for Co.HasN3O5 (M) 403.1896, found 403. 1895.

20




| o

cycl ohexyl - 2- (1- oxo- 1, 3-di hydro-i soi ndol - 2-yl ) - N-t hi azol - 2- y?JkW%%qq;’nam de
(outli ne,g!? _g; sxanple 9, Step B) provided after flash chpegmbegigehy (Merck
Silica g é , 230-400 nmesh, eluent 50% %t hyl acetate | hexanes) 271 ng
(749 of 3-Cydohexyl - 2-(1-oxo-1, 3- -

di hydro-i soi ndol -2-yl)-N-pyrimdin-4-yl -propi onam de as a white foam
El-HRVE ne calcd for C21H24NA02 (M+) 364.1899, found 364.1893. 15 Exanple
15

(S)-3- Cydohexyl 2- (1- oxo- 1, 3-di hydroExsapmm 2-yl)- N pyrazin-2-yl - propi onam
ide O ON- ~N BOP coupllng of

(S)-3-Cydo | -2- (] -0x0-1,3-dih ionic acid

(pr epar ed ?—ﬁ‘ffégaﬁﬂﬁ@-if-og?@}%ﬁv Ofigéfg”ﬂéb%zz’]aﬂﬁ roé’ﬁ?’haguyrgam ne (95
ng; 1.00 mml) in a manner simlar to that used for the preparation of
(R) - 3-cydohexyl -2 9 June 2005 WD 02/48186 PCT/ EPOL/ 14404 -34

(1-oxo-1, 3-di hydro-isoindol -2-yl)-N-t 0l - 2-yl - propi onanmi de (outlined in
Exanple "9, Step B) provided after flast<chromatography (Merck Silica gel
60, 230- 400 nesh, eluent: 50% et etape / hexanes) 350 ng (96% of

(S) - 3- Cycl ohexyl - 2- (1- oxo0- 1, 3- N
-di hydr o-i soi ndol - 2-yl ) - N pyr azi n-" 2yl \pr o4 Hnani de as a white foam EI-HRVS
me 5 calcd for C21H24N402 (M+) 364. 18990 f?mg 364.1908. Exanple 16

(S) - N-Benzooxazol - 2-yl - 3-cycl ohexyl - 2- (1- oxg-1,\3- di hydr o-i soi ndol -2-yl) -
propionamide N OO0 >-N O 10 BOP coupl i ngN&f

(S)-3-Cycoohexyl - 2- (1-oxo- 1, 3-di hydro-i soi ndol -2-yl )-propionic acid

(prepar § d é{ép @( %r@yﬁopentysf fRI—oXo-]IAfd@'dro-is%&m-}l) ?)'}gpi%nfcrgcﬂ? benzoxazol e

- (67

7,

A mixture of 2-Amino-3-cyclopentyl-propionic acid (0.800g; 5.0% mmol) and
phthalic dicarboxaldehyde (0.684¢; 5.10 mmol} in acetonitrile (30 mL) was refluxed for
3 h under nitrogen. The mixture was allowed to cool to room temperature and the solid
was filtered off and washed once with cold acetonitrile (5mL) to give 1.16g (83%) of 3~
10 Cydopentyl-2-(1-ox0-1,3-dihydro-isoindol-2-yl)-propionic acid as a white solid : EI-
HRMS m/e caled for CigHysNOs (M*) 273.1365, found 273.1374.

Step B: 3-Cyclopentyl-z-(1-oxo-1,3—dihydro-isoindol-z-yl)-N-thiazol-Z—yl-

propionamide

15 BOP coupling of (3-Cyclopentyl-2-{1-0x0-1,3-dihydro-isoindol-2-yl)-propionic
acid (prepared in Step A; 273 mg; 1.00 mmol) and 2-aminothiazole (100 mg; 1.00
mmol) in a manner similar to that used for the preparation of (R)-3-cyclohexyl-2-(1-
oxo-1,3-dihydro-isoindol-2-yl)-N-thiazol-2-yl-propionamide (outlined in Example 9,
Step B) provided after flash chromatography (Merck Silica gel 60, 230-400 mesh, eluent:

20 40% ethyl acetate / hexanes) 132 mg (37%)of 3-C}fclopenty1-2-(l-oxo-l,?:—dihydro—
isoindol-2-y1)-N-thiazol-2-yl-propionamide as a white solid: ES-HRMS m/e calcd for
CroHzN30.SNa (M'+ Na™) 378.1247, found 378.1250.




ng; 0.50 mml) in a manner simlar to that used for the prepgratlaabgﬁ
(R-3 15

cycl ohexyd pgaseds 0X0- 1, 3-di hydr o-i soi ndol - 2-yl ) - N-t hi azol p@y¥popiQ@ onam de
(outlined in Exanple 9, Step B) provided after flash chromatography (Merck
Silica gel 60, 230-400 nesh, eluent 50 oethyl acetate / hexanes) 161 ny
(96% of (S)-N Benzooxazol - 2- yI

cycl ohexyl - 2- (1- oxo- 1, 3- dlhydro |so¥¥ﬁﬂﬁﬂﬁﬂ%d) propi onani de as a white

foam El - NIRMBLIN:S-thakz6Ih-F)., ﬁg@@?u(é\ﬁb)lm 88soifidoliy03. 1895. 20 9
June 2005 WD 02/ (?106 PCT/ E %%EJF% 35 Exarrpl)aecﬁﬂ

3- CyclopeﬁF9Pm@3¥Hﬁ%xo 1, 3-di hydr o- |50|ndol 2-yl)-Nthiazol - 2- yl - propi onam
de N OO'NSJ 5 Step A

3- Cycl opentyl - 2- (1-oxo0- 1, 3-di hydro-i soi
of 2- Am no- 3-cycl opentyl - propi oni ¢ ack@
di car boxal dehyde (0.684g; 5.10 nnDI) iK
for 3 h under nitrogen. The m x&% ;
tenperature and the solid was : —gf f and washed once with cold
acetonitrile (5nm) to give 1.16 R
Cydopentyl-2-(1-oxo-1,3-dihydro-isoinuuloz -propionic acid as a white
solid : El- HRMS me calcd for CL6H1I9NO3 ( 73.1365, found 273.1374.
Step B: 3-Cyclopentyl-2-(1-o0xo0-1, 3-di hydro-i ndol - 2-yl ) -N-t hi azol - 2-y1-
propi onam de is BOP coupling of

(3-Cycl opentyl - 2- (1-oxo-1, 3-di hydr o- |50|ndol 2-71)-propionic acid
(prepared in Step A, 273 ng; 1.00 mml) and 2-am not hi azole (100 ng; 1.00
mol ) in a mdo ccmp]mg af 3-Cyclobentylud-€t-okor L.3-déydreprainsol Sriyl bpropionic

(R -3-cycl -amino- thiazol
ox0- 1, 3- di gﬂfﬁo FESOI ngx?mgie 1F§teR|§ Tz lﬁ)lmfmd; nglgnam 9o (d(])ll?{o| ned in
Exanpl e 9,hyd£ﬁtchh)rﬂ)e (7ot mirtoky infd msmnerhnnﬂmto@naiw foxthecgeesimtion gel

S e dopent BB ﬂ&oﬁ*&w LR Y hr RRELAE) ENARREM. I3 pRpibrief
as outlined in Example 1, Step B) provided after Flash chromatography (Biotage 40M
10 eluent: 20% ethyl acetate / hexanes) 290 mg (74%) of N~(5-Chloro-thiazol-2-yl)-3-
cyclopentyl-2-(1-o0x0-1,3-dihydro-isoindol-2-yl)-propionamide as a light yellow solid:

FI-HRMS m/e calcd for CioHN50,S8 (M™) 389.0965, found 389.0966.

dol - 2-yl)-propionic acid A mxture
). 800g; 5.09 nmol) and phthalic

Example 19

15 3-Cycloheptyl-2-(1-0x0-1,3-dihydro-isoindol-2-yl)-N-thiazol-2-yl-propionamide

O,
o g ;i:g

Step A: cycloheptane methanol

_ To a stirred solution of borane tetrahydrofuran complex (95 mlL of 1.5 M solution
- in tetrahydrofuran / ether) under argon at 0°C was added cycloheptanecarboxylic acid




I soi ndol - 2-yl)-N-thiazol -2-yl -propi onam de as a white soli d:9 S- me
calcd for CL9H21IN3OR2SNa (M++ Na+) 378.1247, found 378.1250.~ 9Y% 005
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N- ( 5- mﬁﬂéﬁr)@-’{gﬁyazm -2-yl)-3-cycl opent yl - 2- ( 1- oxo-1, 3- di R d/"ERd# % dol - 2-yI)
- propionanide N OON S? C s BOP ¢®Upling of

3- Cycl opentyl -2-(1-oxo-1, 3-di hy(iro-isoindol-2-yl)-propionic acid

( pr epar ed(L005Ex 69p inamol) irsB@miAetraiyfrofyran] Adien@b) the smigkure was quenched by

2-am no- 5, %?g@&i@ér?éfﬂn&hﬁhc}i%%@ﬁxp%& cén%%gtr{@d irPvando "HRE desidle v 4TBNNET
simlar to at used for e preparation o _

(S) 63- cyctahﬁe?yimaem} memtel?xﬁi washyd swachi s)mi:efsdiwblgzzéiﬁi %NIEEG:]hfamfﬁtedZ- yl - pr opi on
am de as outlined in Exgople 1, Step,.B) provided affer Flas

Chr ot ogP S BB & GRe S0l e peReR Iy s ok ooBER HEES) 200 o
(74% of hhiéred Ghd evrRehtiitad 8l vadny 1 give 9.19g (100%) of cycloheptane methanol as a

cycl opentyl - 2- (1- oxo- 1, 3-di hydro-isoi n(iol-2-yl)-propionamde as a |ight

yel I ow sof@lerlesspil. HRVS nfe cal cd for CI9H21N302S (M) 389.0965, found

389. 0966. Exanple 19 15

3- Cycl oheptyl - 2- (1-oxo0- 1, 3-di hydro-i soi ndol -2-yl)-N-thi azol - 2-yl - propi onam
de N O NSJ Step A cycloheptane nethanol To a stirred sol ution of

bor ane t ebtepBraydioheptylmethyl imdided5 nl of 1.5 Msolution in tetrahydrofuran
/ ether) under argon at OC was added cycl ohept anecarboxylic acid 9 June
2005 WO 02/ 4B496tifRaTsdirohy df4dfiknylphosphine (24.59g; 92.8 mmol) and imidazole

10 (6.40g; 93.1 mmol) in methylene chloride (100 mL) cooled to 0°C and Jodine (23.52g;
92.7 mmol) was added portionwise over a 10 minute period. A solution of
cycloheptane methanol (9.14g; 71.3 inmol) dissolved in methylene chloride (50 mL)

“was then added over a 5 minute period. The cooling bath was removed and the mixture
allowed to warm to room temperature and stirred overnight. The mixture was diluted
' 15 with methylene chloride, washed with water and the organic layer dried (magnesium
sulfate), filtered and concentrated in vacuo. The crude product was chromatographed

(eluent:hexanes) to give 15.35g (93%) of cycloheptylmethyl iodide as an oil.

Step C: 2-(Benzhydrylidene-amine)-3-cycloheptyl-propionic acid tert-butyl ester

20 To a stirred solution of (Benzhydrylidene-amino)-acetic acid tert-butyl ester
- (2.56g; 8.68 mmol) in 30 mL of tetrahydrofuran under argon at ~78°C was added

lithium diisopropylamide solution (10.0 mL; 1.5 M solution in cyclohexane) dropwise.
After 30 minutes, a solution of cycloheptylmethyl iodide (Prepared in Step B; 3.48g; 14.6
mmol) in 20 mL tetrahydrofuran was added dropwise and the mixture allowed to warm

25 to room temperature and stirred for 18 h. The mixture was quenched with saturated
ammonium chloride solution (100 mL). The layers were separated and the aqueous
layer was extracted with ethyl acetate. The combined organic layers were dried (sodium
sulfate) filtered and concentrated in vacuo. The crude product was chromatographed
(Biotage 40M; eluent:5% ethyl acetate/hexanes} to give 2.56g (73%) of 2-

30 (Benzbydrylidene-amino)-3-cycloheptyl-propionic acid tert-butyl ester as a pale yellow
- oil. '




-37- (10.05g; 69.3 mmol) in 30 nL tetrahydrofuran. After 2h, the mxture
was quenched by careful addition of nethanol and the mi xt ur 8 JURHEEM r at ed
i N vacugg obR8106esi due was taken up into ethyl acetate ghe@shedsW th
successively with IN HC, saturated saogjum bicarbonate and brine
solutions. The organic |ayer was dried {%sodiumsulfate) 5 filtered and
concentrated_in vacuo_to gjve 9.19g (,100% of cycl oheptane nethanol as a
col or | essdEPID: ’é‘b“‘B:.’"c 98*16??@!3?9? C’/‘$ odide To a stirred solution of

tri phenyl phosphin 24.59q; 92.8 ymmol) and | m dagzol 10.(6.409; 93.1 mmol)
in net hyl ene%iﬂ?‘?‘g‘@ ?%O&Wgy‘g'%ﬁ%ﬂ'%n%ﬂgoﬁ%ﬁﬁﬁr%@%ﬂ, tertg2. 7 ol )
Washaddfadizlggrletiiepﬂ\é?;iggs.m/ﬁ{t?ﬁ()j i:Qn:iEtHl dpbE(5RAL) ﬁ?ﬁs ?d%e&QbﬁHGDsdhiﬁoép&ﬁL ;)hept ane
met hano ; : i ssol v [ t hyl ene c ri was

t hen add@%@ggﬂlﬁwgﬁgéﬁp@rﬁe - “%&"é lgbgtﬁle £ °W%§B&88“3nd t he
mMXture AohPiRtelaburdahdtifskRedtd £5parad fen: i dné WasHeddvidy @hyli agkthte. The

m xture was diluted 1s with rretggqlfﬁne chl oride, .washed V\AtB vvacier and the

organi c | Aheaquerusderer Wagihes ingriralist vathegoncentrated agmanu RISt ed i n
vacuo. Theeidadad RhOWRERE sofiswAsHIRiRE siRPiedried £) Hens29 e an2Aming-39i ve

15. 359 (93% _of cycl oheptylnmethyl iodide as an oil. Step C

2- ( Benz hy@iclpheRiBrRE ORI ACIB- cycl ohept yl - propionic acid tert-butyl ester 20
To-a stirred solution of (Benzhydrylidene-am no)-acetic add tert-butyl

ester (2.56g; 8.68 mmmol) in 30 nL of tetrahydrofuran under argon at -78C
was added |ithiumdiisopropylamde solution (10.0 nm.; 1.5 Msolution in

cycl ohexane) dropwi se. After 30 m nutes, a solutjon of cyc|lpheptyl nethyl
i odi deo( F$’§B¥|’-é”o&’@@?&ﬂ'?s,(lﬂ?%ég?‘d@xa@'lsﬂ’fﬁﬂ"i‘zrﬂs' BOMEMCAM G hy dr of ur an” was
- added dropwi se and the m xture all d.to warm. 25 to roomtenperature and
stirred for 1@?9“?‘1%@%%@%@@%?5%@68 W H'SQEF{H?@?% 2"3%9' um

chl ori de gRIHEMACHOpRPidHA EIh%ag;qmﬁﬁm i 28&BAKAle SehsdRgked Berefig &OUS
| ayer was ‘extractied with etp]iqla acetate. The conbi ned ats)aré@gm ¢ layers were
dried (sobfhurkhe stiKiuae 3s thep el irraotigoRm: PEDSERITE & e
product vgshe 10902 BRE Fhe S ORATRtALNT, lrid8divRdocBIdWdetora il ddnd/alrexanes)
to give 2.569 (. ﬁ of 2 30 (Benzhydry]idene-am ng)-3-cycl eptyl - propionic
aci d tier t diirdtpigive 424 med82%) 9hPCridheptil-2dil toxo-1,3-dibydro-1soindol-2-yl)-

propionic acid as a beige solid: EI-HRMS m/e calcd for CysH,3sNO3 (M™) 301.1678,

found 301.1668.

Step F: 3-Cycloheptyl-2-(i-oxo-1,3-dihydro-isoindol-2-yi)-N-thiazol-2-y}-

propionamide

20 BOP coupling of 3-Cycloheptyl-2-(1-ox0-1,3-dihydro-isoindol-2-yl)-propionic
acid (prepared in Step E; 173 mg; 0.58 mmol) and 2-aminothiazole (97 mg; 0.94
“mmol) in a manner similar to that used for the preparation of (8)-3-cyclohexy}-2-(1-
oxo-1,3-dihydro-isoindol-2-yl)-N-thiazol-2-yl-propionamide as outlined in Example 1,
_ Step B) provided after flash chromatography (Biotage 408, eluent: 35% ethyl acetate /
25 hexanes) 217 mg (99%) of 3-Cycloheptyi-2-(1-oxo-1,3-dihydro-isoindol-2-y1)-N-
thiazol-2-yl-propionamide as a white foam EI-HRMS m/e calcd for CpHasN302S (M)
383,1667, found 383.1660. |




9 June 2005 WO 02/48106 PCT/EPO1/ 14404 -38- Step D
2- Ani no- 3- cycl ohept yl - propionic acid To a sol ution of 9 June 2005

2- ( Benzhydmylsidene- ami no) - 3- cycl ohept yl - pr opi oni ¢ add teE,E-/EP&t%4 est er
(1.34g: 3.31 mol) in methanol (5 nl) was added | ON HO Sof P15 m)
and the mixture heated to reflux. After 35h, the mixture was allowed to
cool to 5 roomtenperature and transferred to a separatory funnel and
washed with ethyl acetate. The aqueous |ayer was then neutralized with

- concentrated amoni um hydroxi de  sofkhindf ANd the white solid was filtered
of f and ai .give of 2- Am no- 3- cI ohept propi oni ¢ aci d.
to Step Eﬁﬁéﬁ‘FB 027 (31 el’f!i”zdﬁlh@@rbﬁ OJIBi:J}lZ))dbropl onic acid
A sol uti oprépiophinit! i ¢ di car boxal dehyde (248 ng, 1. 80mm|) and 2- Am no- 3-
cycl oheptyl -propionic acid (318 ng; 1.72 mml) in acetonitrile was heated
to reflux for 18h. The m xture was then allowed to cool to room

tenperature and the mxture stored ip-The refrigerator for 3h. The solid
triIe and air 15 dried to give

was filtered off, rinsed with cold ac
424 mg (82% of 3-Cycl oheptyl-2-(1-0x0~1«3-di hydro-i soi ndol -2-yl) -
propionic acid as a beige solid®-~HRVS jMe calcd for CLsH23NO3 ( Mt+)
301.1678, found 301.1668. St ep N

3- Cydoheptyl - 2- (1 -oxo- 1, 3-di hydro<i sty ndgl-=
pr opi onam de 20 BOP coupling of (S 2

3- Cydoheptyl - 2- (1- oxo- 1, 3-di hydr o-i soi ndol - a];g )-propionic acid (prepared

-yl)-Nthiazol -2-yl -

in Step E; 173 ng 0.58 mml) and 2-am not hi e (97 ng; 0.94 mol) in a

manner .sinmlar to that used for the preparatfi on of (S)-3-cydohexyl-2-(1-

" -0xo0- 1, 3- di hydr o- |50| ndol - 2-yl)-N-thi azol - 2- yI propi onam de as outlined in
Exarrpl e 1, % row ded after flash chromat ography (Bi ot age 40S,

el uent: 35% e Q&I coypl %‘?fé’ Cydehapeil2nbspx@1,3-dihydro98dinddl-2-y1)-propionic

: h%ggrep;aa (e gayf Gubity B £7ME Eed IS B dpsbp ™ Horotinle o, o11p5NBCRS
(M) 38311)15669111014'1%%83&30 $660mad) ilamaRDdSimilar to that used for the
' preparation of (§)-3-cyclohexyl-2-(1-o0xo-1,3-dibydro-isoindol-2-y1)-N-thiazol-2-yl-
10  propionamide as outlined in Example 1, Step B) provided after flash chromatography
- (Biotage 40M, eluent: 20% ethyl acetate / hexanes) 99 mg (40%) of N~(5-Chloro-
thiazol-2-yl)-3-cycloheptyl-2-( 1-oxo-1,3-dihydro—isoind01—.2—yl)-propionarrﬁde as an off
white foam EI-HRMS m/e caled for Co;H,.CIN;O,8 (M™) 417.1278, found 417.1289.

15 Example 21
3-Cydlooctyl-2-(1-0x0-1,3-dihydro-isoindol-2-yl)-N-thiazol-2- -propionamide

' N
C ;(\ N
° ¢ Ny
8\2
Step A: cyclooctylmethyl iodide

To a stirred solution of cyclooctyymethanol (5.00g; 35.2 mmol) and Iodine
20 (8.93g; 35.2 mmol) in dry methylene chloride (100 mL) at room temperature was added
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N- (5- Chl oro-t hi azol - 2-yl ) - 3- cycl ohept yl - 2- (1- oxo- 1, 3- di h¥dro-rjg'6€f%%-2-yl)
- propi BiEH2A8 N OON 5 C BOP coupling of CT/EP01/14404

3- Cycl ohept yl - 2- (1- oxo- 1, 3-di hydro-i soi-agal -2-71)-propionic acid (prepared
in Step E; 177 ng; 0.59 mmol) and 2-am no-5-chl orot hiazol e hydrochl oride

(168 ny; RiphenyIHPR J)s)fhir{b@ﬂgnﬁ@.ﬂrﬁhm bédtioh@isk bakr useehlﬁ@cepbﬁ@i Afteear ati on
of (S) - 3- cydohexyl (1-oxo-1 di hydr o-i soi ndol - | )-N-thiazol-2-y1 io

pr opi onantbgamzaiTe was dyeld wﬂesaa%le@e ¢hl os@@maaﬁeﬁ% ivoier totlowsd by ash

‘(32600/;&; 00l 5§égﬁl(g§rug§ BERIAOMIuGbH allthe SR ALB(@AbSndsihexANES) 99 U
t hi azol - Zﬁle:r)“:d anéymmgcﬂi@wmooﬂ)e ﬂ;n@ic@irfbt;mtr wap simondengr@phyd ) - pr opi onani de

as an (el%bﬁc)&a%l%g?g ek% {BIO%) o? YCqOOCR}’ImC 3|r_l| &&é\gsoﬁoiﬁ.lw 417.1278,

f ound X
3-Cydoocty| 2- (1-oxo-1, 3 di hydro-i soi ndol - 2-yl)-N-thi azol - 2-yl - propi onam de
N OONSJ Step A cyclooctyl net hyl iodide To a stirred solution of

3?’;' ot Py PR b TS R apmiGe - 5B PP BRF HARE LB 575Ene. 2005
VO Rl asiog pCTIERO Lt B L BIED PREEBIL (34289530 e
(3.00g; 10.1 mmol) in 60 ml. of tetrahydrofuran under argon at —78°C was added
10 lithium diisopropylamide solution (11.5 mL; 1.5 M solution in cyclohexane) dropwise.

After 30 minutes, a solution of cyclooctylmethyl iodide (Prepared in Step A;3.83g:15.2.
mmol) was added dropwise via syriﬁge and the mixture allowed to warm to room
temperature and stirred for 18 h. The mixture was quenched with saturated sodium
bicarbonate solution and most of the tetrahydrofuran was removed in vacuo. The

15 mixture was diluted with water and extracted with methylene chloride. The combined
extracts were dried (sodium sulfate) filtered and concentrated in vacuo. The crude
product was chromatographed (eluent:4% ethyl acetate/hexanes) to give 3.34g (79%) of
2-(Benzhydrylidene-amino)-3-cyclooctyl-propionic acid tert-butyl ester as a pale yellow
oil. |

20 StepC: ‘Z—Amino-S-cydooctyl-propionic acid

To a solution of 2-(Benzhydrylidene-amino)-3-cyclooctyl-propionic acid tert-
butyl ester (2.00g) in methanol (15 mL) was added 10N HCl solution (30 mL) and the
mixture heated to reflux. After 20h, the mixture was allowed to cool to room
temperature, diluted with 20 mL of water, transferred to a separatory funnel and washed

25  with ethyl acetate. The aqueous layer was then neutralized with 10N sodium hydroxide
‘solution and further cooled t0 0°C. The white solid was filtered off and air dried to give
590 mg of 2-Amino-3-cyclooctyl-propionic acid.

Step D: 3-Cyclooctyl-2-(1-ox0-1,3-dihydro-isoindel-2-yl)-propionic acid

A solution of phthalic dicarboxaldehyde (349 mg; 2.60 mmol) and 2-Amino-3-
30 cyclooctyl-propionic acid (500 mg; 2.51 mmol) in acetonitrile (20 mL) was heated to
reflux for 3h. The mixture was then hot fiitered to remove insoluble material and then
allowed to cool to room temperature and then further cooled to 0°C. The solid was
filtered off, rinsed with cold acetonitrile and air dried to give 480 mg (62%) of 3- '




the m xture was diluted with nmethyl ene chloride, washed with \(Yater fol | owed
by saturated sodiumbisulfite solution and the organic |ayeP J4p¢ 8905
(magneswwozsigidsat e), filtered and concentrated i n vacuactF@iqQidede product
was chromat ographed 5 (el uent: hexanes)_ o0 give 5.35g (60% of

cyclooctyl nethyl iodide as an oil. Step B: '

2- (Benzh i_depe~am.n 'ﬁﬂ?ﬁ% |- LRk apl.ond - i ot .yh_ester To
a sti rreﬁg%:o Oﬁgfgﬁagﬁo( }e)nz §I%%%ggmﬁﬁ%ggéﬁggg%&gﬁéﬁ%utyI ester
(3.00g: TSRMISmmsl Rl o0 HesNiDs (TX HEYIBPb o3 167869. ar gon at - 78C vas
added 10 lithiumdiisopropylamde solution (11.5 nL; 1.5 Msolution in

- cydohexane) dropwi se. After 30 mnutes, a solution of cycl ooctyl nethyl

i odi de ( Fitep: éeCYQlOMpZ-(%-QXGSQ—d&ygro-mdpl%aé)-ﬂdbmohém se via syringe
and the m t%r héowed to warmto room tenperature and stirred for 18 h.
The mi xt dP% Pb\/ggnguenched wi th saturated sodi um bicarbonate solution and

nost of the t r.of v i . 1 was

i ut &t wi ¢ h ek SRE oL R BB RIS sonlin P FhEIHBRC P

extract s askl (@reparaldn SsapdD1200saf:faée)nidl) hed 2dndncthizeoledAd met @d@0i n vacuo.

The crude aduct was_.chy omatogr aphed. (el uent. 4%.et.hyl [ hexanes) to

give 3. 3TRDgR e s ERER R bR AR IE e BrabRfiod S PO O BP0 0 o o

t er t - but yxoek3-dihydso-sofraiob 2yd)-Nothiazol-L-yi-plorBdeqmide as outlined in Example 9,

2- Am no- 3:-¢C ooctyl.-propiponic acid T, SO 1,0 f

5 ( Bens nyif Bl B0t ARAORE Shiper ey, GraRk dhiciaegetrte/ P e st er

(2. 00g) iﬁﬂg mz@aﬁel-cﬁl&)cﬁ;ﬂ)ﬁf-QEaSX@dﬁeﬂhjﬁmiHﬁdﬁcﬁ-ﬂDil‘bmhiléﬂﬂ—mjd} and ]the

m xture heated to re X. t . the ture a ool to

room t erpEPIgRYFKe agp Iwg’l‘tﬁéo Wﬁﬁ"é&kﬁm@f Cawgtyf‘érr &22{{:%%?92% Fﬁ[ﬁﬁ%?é&&ﬁ,s eparat ory
funnel aFgun@sderk285 with ethyl acetate. The aqueous |ayer was then

neutralized with I ON sodi um hydroxi de solution and further cooled to OC.

The white solid was filtered off and air dried to give 590 ng of

2- Ami no- 3-cycl ooctyl -propionic add. Step D:

3-Cycl ooctyl - 2- (1-oxo- 1, 3-di hydr o- Es@hpldQR- 2-yl ) - propi onic acid A sol ution
of phthalic dicarboxal dehyde (349 ng; 2.60 nmol) and 2- Am no-3- 30

cycl ooct yl < Loni c_aci,d (500 i 1) Ji.n..acetonitrile (20 nl) was
heat etf t cfh)'ﬁe?qo' h’f(“’f‘?)‘ipy%‘ﬂ’.n'srﬁ g'%%%hﬂ&i%@ﬁ%ﬁﬁhﬂﬁﬁ?ﬁwéaf J{thj'i)r enmove

i nsol ubl eropbgsmile and then allowed to cool to roomtenperature and then
further cooled to OC. The solid was

Br

BOP coupling of (S)-3-Cyclohexyl-2-(1-0x0-1,3-dihydro-isoindol-2-y1)-propionic
acid (prepared in Example 1, Step A; 287 mg; 1.00 mmol) and 2-amino-5-

20 bromopyridine (173 mg; 1.00 mmol) in a manner similar to that used for the
preparation of (R)-3-cyclohexyl-2-(1-0x0-1,3-dihydro-isoindol-2-y1)-N-thiazol-2-yl-
Propionamide (outlined in Example 9, Step B) provided after flash chromatography
(Merck Silica gel 60, 230-400 mesh, eluent: 30% ethyl acetate / hexanes) 243 mg (55%)of
(S)-N-(5-Brome-pyridin-2-yl)-3-cyclohexyl-2-(1-oxo- 1,3-dihydro-isoindol-2-yl)-

25 propionamide as a white foam : EI-HRMS m/e calcd for CpH4BrN;O, (M) 441.1052,
found 441.1036. |




filtered off, rinsed with cold acetonitrile and air dried to %lve 480 ng
(629% of 3 9 June 2005 WO 02/48106 PCT/ EPOL/ 14404 -41- une 2005

Cycl ooc nésfok- 0X0- 1, 3-di hydr o-i soi ndol - 2-yl') - propi oni ¢, @ White
L ol ol e T Y a5 Mt) 315. 1834, Préfifyfad Wb St ep
E: 3-Cycl ooctyl -2-(1-o0xo0-1, 3-di hydro-is ndol-2-y|)-N—th|azoI 2-yl -

pr opi onam de s BOP coupling of

3- Cycl ooctyl -2-(1-oxo-1, 3-di hydro-i soi ndol -2-yl)-propionic acid (prepared
in Step D 200 ng; 0.65 mmol) and 2-am nothiazole (70 ng; 0.70 mol) in a
manner si.mlar to that used for thegpgis F@Qgtion of (S)-3-cycl ohexyl -2-(1-
oxo- |, 3-di hydr o-i soi ndol -2-yl)-N-thi azol - 2-yl - propi onam de as outlined in

Ex I9 ddft fIhh t h I 0% et hyl -
eI © 9oL B oBhSUbITE lhet. P AT At 3% ot

of 3- Q/doo%&aﬁmﬁaﬁlﬂde%azls,ﬁ (§) !m:jm Rbiéﬁun@oﬂu&oyi bz {3hi o-Rodtidol-2-
propi onam de as a white foam W cal cd for C22H27N3O2S (M)

397. 184, ﬂ}rlﬂdhazslg}ﬁtmm%dﬁl e 22 15

(R) - N (5-Bronmo-pyridin-2-yl)-3-cycl ohexyl - 2- (1- oxo- 1, 3-di hydr o-i soi ndol - 2-y
1)- propionamde O O Br BOP coupling g

(S) - 3- Cydohexyl - 2- (1- oxo- 1, 3-di hydr o-i
(prepared in Exanple 1, Step A
bronopyridine (173 ng, 1.00 mmol
preparation of
(R) - 3-cycl ohexyl - 2- (1- oxo-1, 3-di isy ol - 2-yl)-N-thiazol -2-yl -

propi onam de (outlined in Exanple 9, rovided after flash

chromat ography (Merck Silica gel 60, 230 4‘3:@esh, el uent. 30% et hyl

"~ acetate / hexanes) 243 ng (55% of - =

(S)-N(5-Brono- pyridin-2-y|)-3-cyc|ohexy| 2- (1-oxo-1, 3-di hydr o-i soi ndol - 2-

L,lezioggopl On%ﬁﬂd’d %g gé@):[.’;e-}c;c%%m {4—5‘110:0&/%):03' Cdif r0—150111 f'%r IﬁSOZ ( M+) _
propionic and (5)-3-cyclohexyl-2-{7-fluoro-1-oxo0-1 3-d1hydro-1somdol—2—y1)-
propionic acid (499 mg; 1.63 mmol, as a 1:1 mixture of regioisomers) and 2-

dol - 2-yl)-propionic add
.00 nmmol) and 2-ani no-5 20
ner simlar to that used for the

10 aminothiazole (376 mg; 3.64 mmol) in a manner similar to that used for the preparauon
of (§)-3-cyclohexyl-2-(1-ox0-1,3-dihydro-isoindol-2-yl)-N-thiazol-2-yl-propionamide
(outlined in Example 9, Step B) provided after flash chromatography (Biotage 40M;
eluent: 30% ethyl acetate / hexanes) (S)-3-Cyclohexyl-2-(4-fluoro-1-ox0-1,3-dibydro-
isoindo}-2-yl)-N-thiazol-2-yl-propionamide {221 mg): EI-HRMS m/e calcd for

15 CaoHzpFN;O.S (M*) 387.1417, found 387.1422; and impure (8)-3-Cyclohexyl-2-(7-
fluoro-1-0x0-1,3dihydro-isoindol-2-yl)-N-thiazol-2-yl-propionamide which was

b  further purified by radial chromatography (eluent:35% ethyl acetate / hexanes)
providing 48 mg of pure (S)-3-Cyclohexyl-2-(7-fluoro-1-oxo-1,3dihydro-isoindol-2-
vl)-N-thiazol-2 —yl—proplonamldeas a white foam: EI-HRMS m/e calcd for

20 CpHnFN;O,S (M) 387.1417, found 387.1415. -




9 June 2005 WO 02/48106 PCT/EPO1/14404 -42- Exanple 23 23.1, .
(S) - 3- Oycl ohexyl - 2- (4-f 1 uor o- | - oxo- 1, 3- di hydr o-i soi ndol - 2-yI § 4§ 290 0| - 2-y
| - propj i and 23. 2. ,

(S)-3- 09‘853%3 § 5. (7-F1 uoro-1 - oxo- 1, 3- di hydr o- i soi ndol - 2= 5T
“yl)-N-thiazol -2-yl - propi onarmi de N J BOP%6upl i ng of

(S)-3-cycl ohexyl -2-(4-fluoro-1-oxo-1, 3-di hydro-isoi ndol -2-yl)- propionic
and (S)-3-cycl ohexyl - 2- (7-f1 uor o- | - 5%82Be324i hydr o-i soi ndol - 2-yl ) -
propionic acid (499 ng; 1.63 nmmol, as a 1:1 m xture of regioisoners) and 2

10 ami not héjaz elelohd4A-NY 1 H3nfdad0ly)-2-(1-8x e 3Adihydtosbimdol-p-yhhat  used for
the preparation of

(S) - 3- cydphepigpamide] - oxo- 1, 3- di hydr o-i soi ndol - 2-yl ) - N-t hi azol - 2-yl - pr opi ona
mde (outlined in Exanple 9, Step B) provided after flash chromat ography

(Bi otage 40M eluent: 30% ethyl acetaje~/ hexanes)
(S)-3-Cydohexyl -2-(4-fluoro-1I-oxo0-1,3 dr o-
i soi ndol -2-yl)-N-thiazol - 2-yl - propi onamde (221 ng): ElI-HRVS We cal cd for

15 C20H22FN302S (M+) 387.1417, f 87.3422; and inpure
(S)-3-Cycl ohexyl -2-(7-
fl uoro-1-o0xo0-1, 3di hydr o-i soi ndol =2y - N-p-hfjazol - 2-yl - propi onam de whi ch
was further purified by radial chronat rap)hg_(N(eI uent 35% et hyl acetate /
hexanes) ‘providing 48 ng of pure HN
(S) - 3-Cydohexyl - 2- (7-fl uoro-1-oxo-1, 3di hydr ox¥50i ndol - 2-

yl)-N-thiazol - 2-yl - propi onam deas a white foam EI-HRVMS mle calcd for 20

e B stk 19 S yadn 35 2 41 R L5 2B Mol AP AR
(9)-3-0yc !a&ﬁQﬁbébaﬂd(ﬁh Hxafipla, Step2A y38Y niz; ( DO axmel) aBddrdnygiobmidaznlnPdl - 2- y| )
propro namn(ljg? 1.79 mmol) in a manner similar to that used for the preparation of (S)-3-
cyclohexyl-2-(1-oxo- 1,3-dihydro-isoindol-2-y1)-N-thiazoi—:l—yl-propionan'xide (outlined
. in Example 1, Step B) provided after flash chromatography (Biotage 40M; eluent: 4%
10 methanol / methylene chioride) 320 mg of {S)-3-Cydohexy1-N-(1H~ixr_1idaml—2-y1)-2-
(1-ox0-1,3-dihydro-isoindol-2-yl) propionamide which was then recrystallized from
ethyl acetate/ hexanes to give 209 mg of pure material: EI-HHRMS m/e calcd for
CaoHaaN4O- (M) 352.1899, found 352.1895.

15 Example 25
-25.1. (8)-3-Cyclohexyl-2-(4-fluoro-1-oxe-1,3dihydro-isoindol-2-yl)-N- pyrazin-2-y}-
propionamide and 25.2. (8)-3-cyclohexyl-2~( 7-fluoro-1-oxo-1,3-dihydro-isoindol-2-
y1)-N-pyrazin-2-yl-propionamide

F
N
H
0 >
N
\—=/
20 BOP coupling of (S)-3-cyclohexyl-2-(4-fluoro-1-oxo-1,3-dihydro-isoindol-2-yl)-

propionic and (S)-3-cyclohexyl-2-(7-flucro-1-oxo-~ 1,3-dihydro-isoindol-2-yl)- |




OO0 HI 5 BOP coupling of

(S) - 3- Oycl ohexyl - 2- (1- oxo-1, 3- di hydr o-i soi ndol - 2-y! ) - pr opi onP&dUN% 2P
(prepar WO G/4E08pl e 1, Step A, 287 ng; 1.00 mol) and 2-eci/RRdinisdazol e
(241 ng; 1.79 mmol) in a manner simlar.44 that used for the preparation
of (S)-3-

cycl ohexyl -pRepibnivaaidl(33t flighy.08 Gmhe0bNEIO 12xdird oftelidlsdaRls)2nlz- Pr Opi onani de
(outlined _in Exanple % t ep_B) pr.ovided after. ffash chromat ography

(Bi ot age 4GRIEPTIRHRe (23¢0me; 248 mhmRbiin & hanney siaiar tnihat nud)fopthe ng of

(S) - 3- Cycl ghepaydtidi &fJ(B}-BIEy@IQH@dy}-i:(Ilc)xo_21,3fd&"ﬂi‘&‘xs%hﬁo@—izbﬁﬁ-@@-ﬂjﬁ%glﬁ- 1-2-yl)
propi onam de whi ch, was T@-Ple&a]' recrystallized from ethyl ‘acetate/ heXanes to .
i ve 209 mdTOpRie At pshin BrpplrRestap B) pevidednber SuboHpanmography
352.189% (B ; . ' 3. 2o(4- 1-0xo-
(S)-3-oycl (@e . eag&{ }i}ﬁ ?ﬁ%‘?"%eﬁ*’gi’ﬁé@e?,dﬁf’ﬁ? . )¢S FEprcleheny-35(4 figoro-1-oxo
pyr azi n- 2- 3? o é‘é}'@iﬂ-ﬁﬂla@h%—yﬁr}&-tb&zgl_—ﬁ—yl—propmnarmde and (8)-3~Cyclohexyl-2-(7-

S) -3-ccl - 7, ; 51 P - ol 911801 = .
D) Pyt gy A B0 Racrde yhich were
(S)-3-cycl Pugified by reyerse phase PG RajiimRimanias SDhl dhst@ument) uginppi oni ¢

d (S)-3- % -- : 33 di hydra-i sahndole 2-vk) 9 J
5005 W0 0 ”4@%? Tt feen Al Sl S ok A o SO e ol s
a 1:1 mxt (e colrmnsiginspyded? mg of pure(S)dhirdelelz & 1u@8e@ Ineko-23dihydmwel ) in

i oy ot 2 i : _ an..
(S 5 oycl Lpmdst- 2 Al R g1 bfipioiniaBaChRait LA BLEmMs s cald e
~ propi onani SaHNAQAMI) 352 EB0anipuad$s2 37ebarB) 43omg ef tgibisdrer(SjBash
- ¢hi t ey 4OM,. 303 i ide:
<(:S; oga q/oglr e élgh%c_yi _@1((3 ﬂ{%laﬁooﬁgigo %.f,(%s_ﬁ?&xo%?o@ﬁ&lb%&1)&"1&%‘%&&4-&%&%@%&@.
1, 3- di hydr EI-HQ%%I@@{F cabed foy OniHiT N (M) 382 pBQsH FameirAsAel 840
S) - 3- | oh | -2-(7-
1£I ?Jor o-ng?ogo-e){?IBdi h3(/dr 0-1isoi ndol -2-y1)-N-thiazol - 2-yl - propi onam de whi ch

wer e
Example 26

(S)—S»Cyclohexyl-z-(1—oxo—1,S-dihydro-isoindol-z-yl)-N—pyridi_n-z-yl-propionamide

N
:% y
00
YA

BOP coupling of (8)-3-Cyclohexyl-2-(1-oxo-1,3-dihydro-isoindol-2-yl)-propionic
20 acid (prepared in Example 1, Step A; 287 mg; 1.00 mmol) and 2-aminopyridine (94 mg;
1.00 mmol) in a manner similar to that used for the preparation of (R)-3-cyclohexyl-2-
(1-0x0-1,3-dihydro-isoindol-2-y1)-N-thiazol-2-yl-propionamide (outlined in Example
9, Step B) provided after flash chromatography (Merck Silica gel 60, 230-400 mesh,
eluent: 45% ethyl acetate / hexanes) 186 mg of (S)- 3-Cydohexy1-2-( 1-oxo0-1,3-dihydro-
25  isoindol-2-yl)-N-pyridin-2-yl-propionamide as a white foam: EI-HRMS m/e calcd for
Co2H)sN30, (M) 363.1947, found 363.1935.




further purified by reverse phase HPLC (Rai ni n Dynamax SD-1 IDS” ment )

using a gradient of 40% acetonitrile/water/O. 1% trifl uor oac® AWy to
100% acetonitrile on a 10 C18 colum to provide 39 ny of _

(S) - 3- YOIRERYMS- 2- (7-1 uor o- I - oxo- |, 3di hydr o- PCHFO1/14404

i soi ndol - 2-yl)-N-thiazol - 2-yl - propi onamidde as a white foam El-HRVG nle

calcd for C21H23FN402 (M) 382.1805, found 382.1794 and 43 ng of

regi oi sonmer (S)-3- Example 27

Cycl ohexyl I L Q- i 5 vyl - propi
onam de: ‘EZN(F%@ mx%l%ﬂl%-n?%tpy %E'é@ ‘fﬁb%\!@) ’%@)Z/’b foung l3 2.1810.
15 Exanp! §i@ropionamide | . - |
(S) - 3-Cyclohexyl -2-(1-oxo-1, 3-di hydro-isoi ndol -2-yl)-N-pyridin-2-yl-propi on
amde N OONDb BOP coupling of
(S) - 3-Cydohexyl - 2- (1- oxo- 1, 3-di hydro-i
(prepared in Exanple 1, Step A : ;
mg; 1.00 mmol) in a manner sim
(R) - 3-cydohexyl -
(1- oxo-1, 3-di hydro-isoi ndol -2-yl)-N-t i yl - propi onam de (outlined in
Exanple 9, Step B) provided after flash clfonwt ography (Merck Silica gel
60, 230- 400 nmesh, eluent: 45% et hyl acet at e)J:N exanes) 186 ng of (S)-
3- Cycl ohexyl - 2- (1- oxo-1, 3-di hydro 25
i soi ndol - 2-yl)-N-pyridin-2-yl-propionam de as a white foam EI-HRVS nfe
cal cd for 022H25N302 (M) 363.1947, found 363.1935. 9 June 2005 WO
02148106 PCT/ Bl 40f 683=3- E#dﬂ@éz@l-z-l 1-oxo-1,3-dihydro-isoindol-2-yl)-propionic
(S) - N 3-Cycl] ohexyl - h y di n y 0XO0- I di hydr o-i soi ndo
1020yl ) - prédpERaradde gi;f’ Dk e 0 5 o b 2286

methylpyrimidine (57 mg; 0.52 mmol) in a manner similar to that used for the

preparation of (R)-3-cyclohexyl-2-(1-0xo-1,3-dihydro-isoindol-2-yl)-N-thiazol-2-y1-
10 propionamide (outlined in Example 9, Step B) provided after flash chromatography
- (Merck Silica gel 60, 230-400 mesh, eluent: 65% ethyl acetate / hexanes) 109 mg of (S)-
3-Cyclohexyl-N-(2-methyl-pyrimidin-4-yl)-2-(1-oxo-1,3-dihydro-isoindo}-2-yl)-
_propionamide as a white foam: EI-HRMS m/e calcd for CooFHagN4O; (M) 378.2056,
found 378.2054.

ndol -2-yl)-propionic 20 acid
00 mml ) and 2-am nopyridi ne (94
at used for the preparation of

15

Example 28
28.1 (S)-3-Cyclohexyl-2-(4-methylsulfonyl-1-0xo-1,3-dihydro-isoindol-2-yl)-N-
thiazol-2-yl-propionamide and 28.2. {8)-3-cyclohexyi-2-(7 -meﬂlylsu]fqny1~1-oxo~ 1,3-
dihydro-isoindol-2-yl)-N-thiazol-2-yl-propionamide

Sy

0




" mixture

rN 5 BOP coupl i ng of
(S) - 3- Cycl ohexyl - 2- (1- oxo- 1, 3- di hydr o-i soi ndol - 2-y| ) - pr opi onPdune,eeqp

(prepare anple 1, Step Ay 150 ng; 0.52 nmol) and 2

met hyl pvguﬁp‘ﬁﬁﬁe (57 ng; 0.52 Mol ) in a manner siml arzft'(gﬂ%: %Qﬁoéied for
the preparation - 46 -

of (R) - 3-cycl ohexyl - 2- (1- oxo- 1, 3- di hydr o-i soi ndol - 2-yi ) - N-t hi azol -2-yl 10
propi onansmpf((ﬁiﬂhorm;ﬂlthah@tad;ﬂlme@lﬂﬁtéb B) provided after flash
chromat ography (Merck Silica gel 60,230-400 nesh, _eluent: tggl% et
acetate / hexHpdrhlbgie anig wds buspled into a stirred solution of 3-finorophthalic act

3 Cyel Ohez%(#ﬂ %%6% i \% e@aﬁlﬂ %t%ﬁ%ﬂn)telﬁlpéflﬂlﬂ)é(fdrlﬁ Brighitdy drke tb@iradol - 2-yl

- propio as a oam e calcd for 2H26NAC2
3 78. 2056, waf wamted338ePos 4Aft¢ah@ atmsflex, AgnIpgf cpncentrated SU]fCL:IZ.nC acid was adgh!:\g'-

(S)-3-Qclo I fatdreyl ) - -

t hi azol>- 2% ’?I‘?Ieﬁ% onane'\qgép%in}h %qg%&?rg“agggzﬁﬁecgéw&bbﬁpﬂeﬂ%

2- ( 7- met hyhd thef anytralized ath saBirated sodium bicarbonate solution. The resulting mixture

di hydr o-i soi ndol thia cdabldH 0 ON
SJ 9 June® 2@@% CV\%‘%Q; %gli]@é tﬁ%‘rl’%ﬁg‘# afgsr‘g%l %g%ﬁ‘(%%ﬁéu&%uﬁa}eﬁﬁil}gg ophthalic
aci d, di mesduvghtresd ar vadpdogive dri0g ohdeflusaephshalit e, idimnethal esterias a®o%ol ut i on
of 3-fluorophthalic acid (2.00 g; 10.9 nmol) in dry methanol at room
tenperature for 2 mnutes. The mxture was warmed to reflux. After |h at
at reflux, InL of concentrated sulfuric acid was added 5 and refl ux

continued for 22h. The m xture was allowed to cool to roomtenperature and
t hen ngut Sedp B:c3i-thiontethgphtiziiecickbdi um bi carbonate sol ution. The resulting.

A mixture of 3-flucrophthalic acid, dimethyl ester (2.27g; 10.7 mmol) and sodium
thiomethoxide (6.34g; 85.9 mmol) in DMSO (20 mL}) was heated to 500C. After 24h,
crushed ice was added and the resulting mixture acidified with 1N HCL. The solution
was extracted with ethy] acetate and the extracts were washed with brine, dried (sodium
15  sulfate), filtered and concentrated in vacuo. The crude product was purified by reverse
phase HPLC (Rainin Dynamax SD-1 instrument) using a gradient of 0%
acetonitrile/water/0.1% triffuoroacetic acid to 100% acetonitrile on a C18 column to
provide 802 mg of 3-thiomethylphthalic acid.

20 Step C: 3-thiomethyl-1,2 ~di~(hydroxymethyl) benzene

To a stirred solution of borane.tetrahydrofuran complex (14.0 mLof 1.5 M
solution in tetrahydrofuran/diethyl ether) cooled to 0°C under argon was added a
solution of 3-thiomethylphthalic acid (0.739g; 3.48 mmol) in 20 mL tetrahydrofuran.
At the end of the addition, the mixture was refluxed for 15h. The mixture was allowed
25  to cool to Toom temperature, quenched with methanol (20mL), refluxed for 2h and
conceﬁtrated in vacuo. The residue was partitioned between 1IN HCL and ethyl acetate.
The aqueous layer was further extracted with ethyl acetate and the combined extracts
were washed saturated sodium bicarbonate, brine and dried (sodium sulfate), filtered
and concentrated in vacuo to give crude 3-thiomethyl-1,2 —di-(hydroxymethyl) benzene
30 which was purified flash chromatography (Biotage 40M; eluent: 25% - 50% gradient of
ethyl acetate/hexanes) to give 454 mg of pure 3-thiomethyl-1,2 —di-(hydroxymethyl)

benzene.




was extracted with ethyl acetate. The extracts were dried (sodiumsulfate),
filtered and concentrated in vacuo to give 1.70g of 3-fl uor®¢ten#l0sc aci d,

di et hyl eﬁ@irlq as an oil. to Step B: 3-thionethyl pht hal igcpgpbd A8 Xt ure of

3-fl uor&% b aci d, dinmethyl ester (2.27g; 10.7 mmol) and sodi um

t hi onet hoxi de (6.34g; 85.9 muol) in DIVS®7('20 m.) was heated to 500C. After
24h, crushed ice was added and the resulting mxture acidified with IN

HCL. The solution was extracted with ethyl acetate and the- extracts were
washed with brine, dried (sodium 15 sulfate), filtered and concentrated in

acuo. Th riyoe. ; irhé dé everse hase HPLC (Rai nin
vacu g@lﬁfbﬁgit%&ggﬁphmcmﬁbmw v p (Rai ni

Dynai nax ru ) using a gradient of 0% acetonitrile/water/0.1%

trifluoroacetic agi : ; T dnl &R0 266, £72 wimol) i anbydrousle 802
mg of 3-thi omet hy&ﬁ%ﬁ%ﬁlgﬁe%g&;@%sf gRiy e%oc: e ot hyl %fedzl
- di - (hydr euemyitdeydhioden(s enls) tulenargdn ot st8°C o1as @Rds FolBERHLAdPEtWhny dr of ur an

conplex (14,0 . of 1.5 sol Jtion i r et b )
cooled 10 SB@O’GH%Q';%P&OR'%%&HE? ﬁ%n%%%!%q%g@-(tﬁﬂévgiﬁgt %’ Sp{ﬁt%gfi c add
(0.7390; 3vAStiFEDkr 10MiRtedand tHeh ahyulntidriofithioniethyhb2edir (apdrexyanelesd) t i on,
the m xture was refluxed for_ 15h. The m xture was.allo | to
room t enpdeazaacdd44is MMX%SHEVPH&%? 9% ﬁtl) mefhy hnﬁ;%gg)réglrdﬁlgﬁﬁgg d
concent r ated ;0. YAE Y@ied HGpWisS | HiSred@iBind Mikiutd @ALdirfl40898°0 fur BIGL and et hyl
acet at e. € aqueous | ay was further extracted with ethyl acetate and

the conbi Matdedimimei(s.5 misrld. dvmstednwesnadded deapvasrrngthen B BEHIE 87084 ne and
3. i oL Bty Bt i b e g g RDERLCL B0, Thp SIS haRCF, 7 oh
R Ay i e R R

2 - (hydr eiigrdxR SR A eongnalRg to8ts Cf‘bdﬁqg%%éi%@ﬁ@ﬂlﬁpm/ 14404 - 47-
Step D S-CEM@%?%%J%&E%%M@%W% To a stirred solution of

oxal yl chlori 4.72 mmol ) in anhydrous nethylene chloride (5
mL) under argon at -78C was added a sol ution of dinethyl

15 Step E: (S)-S-cyclohexyl-z-(4-methylthio-1-oxo-l,3_-dihydro-isoindol—2-y1)-

propionic acid
| A mixture of (S)~(+)-o-aminocyclohexanepropionic acid hydrate (0.125 g; 0.70

mmol) and crude 3-thiomethylphthalic dicarboxaldehyde (prepared in StepD; 0.250g;
1.4 mmol) in acetonitrile (5 ml.) was heated to reflux under argon for 18h. The mixture

20  was allowed to cool to Toom temperature and concentrated inz vacuo. The crude product
was purified by flash chromatography (Biotage 408; eluent; 5% methanol/methylene
chloride) to give 260 mg of (S)-3-cyclohexyl-2-(4-methylthio-1-0x0-1,3~dihydro-
isoindol-2-y1)-propionic acid together with regio-isomeric (8)-3-cyclohexyl-2-(7-

methylthio-1-0x0-1,3-dihydro-isoindol-2-yl)-propionic acid in a ratio of about 1:1.

Step F: (S)-3-cyclohexyl-2-(4-methylsulfonyl-1-0x0-1,3-dihydro-isoindol-2-yl)-
propionic acid '
To a solution of (S)-3-cyclohexyl-Z—(4-metl1ylt‘:1io-laoxo-l,S-dihydro-isoindol-:l—
yl)-propionic acid and regio-isomeric (S)-3-cyclohexyl-2-(7-methyithio-1-0xo-1,3-
30  dihydro-isoindol-2-y)-propionic acid (0.790g; 2.37 mmol; ca. 1:1 mixture) in formic
acid (4mL) at 0°C was added 30% hydrogen perox_ide solution (1.3 mL; 12.7 mmol)




5 sulfoxide (0.70 nL; 9.67 nmmol) in nethylene chloride (2 m_g drogwi se. The
solution was stirred for 10 minutes and then a sol ution of 9June2005

-3-t hi oneWO02/481® - di - (hydr oxynmet hyl) benzene (0.415qg; 2.25rmpmlsedi ssol ved
in 3 m, of 1:1 nethylene chlorideldinethyl sulfoxide was added dropw se.
The resulting mxture was stirred at 78C%dr 2 h. Triethylamne (5.5 ni;
17. 4 mol) s .ad dropwi se and then the mxture allowed lo radual | y
warmto roﬁ&@ﬁ%ﬁ%ﬁ%ﬁ@ssﬁﬁvgiﬁj WWWQW@%W%F@%%&&@& into
ice water tIhe thijge svaveseesead didd a strban X hitdgtn WASMARS BRG WL WdY ine and
then dri ed_(soﬁi um sul fate) and concentrated to ﬁi ve crude

3- t hi omet hyE - AAlE & crenec ) Suwslohertdeltmeyisutienyidr ot Briihydsarisdindd: 15
Step & (S uhGhenil ufa CAsRlmddNsosl e Bk GLAYAL Reisspneigls v )

propionic acitd”"A™m xture n xanepr opi oni Y
hydr at e 5 0.1138ihydrodisFiddol-drgl)jprapionic acide 3-t hi onet hyl pht hal i c

di car boxal dehyde (prepared in StepD;, 0.250g; 1.4 mol) in acetonitrile (5
m.) was heated to reflux under argon for 18h. The m xture 20 was allowed to

cool toro t rature_and concentrated in vacuo. The crude product was
ourified bokn GRS EhCariobsRY LA ymetiritupeykdoxodsiinydrogspindol-2-yD-N-

met hanol / SNELL 0L to give 260 ng of
(S)-3-cyclo ex‘?@glf’%yﬁ@dr?&ﬁ%’hl o- | -oxo-1, 3-di hydro-

i soi ndol -2-yl) s i onic .d together.with reglio-isoneric
I(Z) I_ 3-cycl OK ez(ﬁlafg&'(u?ﬂhg of' &)g-cycﬂ)%exy -2- -methy?s fonjl,r1§1—oxo-ll,3~djhydro-

.rrEt h%/I t1 imilow%mg%l-zlyi%pﬂipm‘w&id 3Rd REab-idonidnc ®)-SRyeIhexA--i n a ratio of
apout 1: 1. e . :
- (:S) - 3-cycl mi-‘éb&%ulg’nyhl%@ﬂﬁ-@ihydr@ﬁwindol&mmp,r@ﬁ@niny@idcﬁllzsm?gn@aﬂ memgl)) -

() 3 cycl S eriRbRtio PR . 2 ool iy a magner sipilars tyas s St the
yl) - pr opi opiepaatipnl o&(8)-F-egilahekfalvér-bxo-1,3-dihydro-isoindol-2-y1)-N-thiazol-2-yl-
(S)-3-cycl ohexyl -2-(7-net hyl hi o-]-0x0-1,_3- 30
di hydro-i st%&é%@%@ﬁﬁPéﬁ} EWBPI&% 3%8)7@@@1,@@ afjor flagh chromategrephy xt ur e)
in fornisc Agiothet 40M: ﬁfe@@th%a%éﬂg 4 DB LANIsEe_ iqn (1.3
125 toiaeg AOnE clisnist V\oeoz/ﬁ‘gﬁ%gféﬁ%%ﬁ%%ﬂ 04)i59§8§%%’§6ﬁv&qse. The
m xt ur e wagcegitkprevidedS g (S)-3-Cystvhex wrihé4-atethydsulfodylst-bxo-d Bditerdrd-Oh.
isoindol-2-yl)-N-thiazol-2-yl-propionamide: EI-HRMS m/e caled for C,H,N.O,S, (M~
*) 445.1130, found 445.1125 and 39 mg of (S)-3-Cyclohexyl-2~(7-methylsulfonyl-1-
0x0-1,3dihydro-isoindol-2-yl)-N-thiazol-2-yl-propionamide: EI-HRMS m/e calcd for
20 C,H,N,O.S, (M) 447.1286, found 447.1280.

Example 29 -
29.1. (S)-3-Cyclohexyl-2-(4-methylsulfonyl-1-o0xo-1,3-dihydro-isoindol-2-yI)-N-
pyrazin-2-yl-propionamide and 29.2. (S)-3-cyclohexyl-Z-(7-methy151ﬂfonyl-1-dx0-
25 1,3-dihydro-iéoiﬁdbl—'z-yl)-N-pyrazin-z-yl-_propionanjiﬂe" A |

Q=5=0




N

'The m xture was concentrated under a streamof nitrogen to regD
formc acid to give 0.901g of crude 32005

(S)-3- | - 2- (4- et hyl sul fonyl -1 - oxo- 1, 3-di hydr o-i soi ndol -
2-yl) - g&g’p&gﬁ% acid and regi o-i soneric PCT/EP01/14404

(S)-3-cycl ohexyl -2-(7-net hyl sul fonyl -l-gx0 5
1, 3-di hydro-i soi ndol -2-yl)-propionic acid. Step G
(S)-3-Cycl Ohwc&a;(h?rgfﬂft(S)LBS:gblbﬂé»ﬁl-"l(rl%éthﬂlmﬁﬂidﬂ@rdkowQidmjz@io-Z yl)- N

t hi azol - 2- yl - propi onam de BOP coup

(S)-3- cydﬁ%@lﬁﬂ ) PLORIARIE AGIds andt serswspmésaaiﬁ)-%cmlﬂwbz-@c ,

dol - Zay | 2 7-
Irnset(:)lhgl gul on F Fc{r%;i("loc?#ogl glqﬁ}& O‘?slogﬁinga)l)_s%{ ?&prop@n%&am (
0. 31 mmoldnd 2Zeamfin@pymrine (8 mgoo.al(nﬁnolbrgxamrmla)"m thaaumlrfneihea m I ar "to
t hat d.f th
(S -5y aroneres GLSR3EPheRA Ritsanect +-dipsiscindgh 3R N

pr opi onapréifok kit | cmﬂnmn@ﬁm;e 998te r&ided &her diash éﬁrbﬁiﬁto
chr omat ogrgrgtghy 15 EBI ot age 40M el uen?tmgh | acetate qy)l ene chl ori de:

gr adi ent (BB%age ‘EIS@/@]@TBhy et yh@@ttaie Epepylene dleldndq, gaglient: 20% t0 60 a crude

S) - 3- h f
(O ooy TRUR it iRt DGR PR red A8 b T QB ymamex St
%) H31qll\l31|§3ﬁ§ihe(1lﬁ}| using)a Qﬂ?lﬁﬂ.liléfoliof% @ctt:mnﬁﬂéi'witkﬂﬁ 18glifRProngend acid to 90%
cl ohexyl - 2- me sul faonyl -1 -
rn. LIS UARSARBIP S0 olumpts Shyertlime of (A Frslohasrb R ety iiondvt ve cal cd

f 20 7 ’
& o e et Aekdon semle e ||

pyrazi n- £, nir bja” )&ﬁﬁl 1567, dound 465.1570 and 13 mg of (S)-3-Cyclohexyl-

(S)-3-'cy V. | f.on e . . |
L g %ﬁ%ﬂ%@ VLT Rl RO I Byrazin 2yl propicmamide: I 0+
June 200FRMO2/cABAF6r eggﬂmmwm*) 465.1567, found 465.1568. :

15

Example 30
30.1. (S)-3-Cyclohexyl-2-(4-methylsulfonyl-1-0x0-1,3-dihydro-isoindol-2-yl)-N-
pyrimidin-4-yl-propionamide and 30.2. (S)- 3-Cyclohexyl-2-(7-methylsulfonyl-1-
oxo-1,3-dihydro-isoindol-2-yl)-N-pyrimidin-4-yl-propionamide |

0=5=0

\ i
° I\
-

BOP coupling of (S)-3-cyclohexyl-2-(4-methylsulfonyl-1-o0xo-1,3-dihydro-

isoindol-2-yl)-propionic acid and regio-isomeric (S)-3-cyclohexyl-2-(7-

20

methylsulfonyl-1-oxo-1,3-dihydro-isoindol-2-yl)-propionic acid (200 mg; 0.55 mmol)
and 4-aminopyrimidine (89 mg; 0.91 mmol) in 2 manner similar to that used for the
25 preparation of (S)-3-cyclohexyl-2-(1-oxo-1,3-dihydro-isoindol-2-y1)-N-thiazol-2-yl-
propionamide (outlined in Example 9, Step B) provided after flash chromatography
(Biotage 40S; eluent: ethy] acetate / methylene chloride, gradient: 25% to 70% ethyl




-49- BOP coupling of

(S) - 3- cyd oexed - 2- (4- met hyl sul fonyl -1 - oxo- 1, 3- di hydr o- 9 June 2005

i soi ndol -2-yl)-propionic acid and regi o-isoneric (S)-3- c%-lwgﬁg%i'lwﬁ- (7-
met hyl sul f onyl - 1- oxo- 1, 3-di hydr o-i soi ndép-'z-yl‘)- propionic acid (200 ny;

0. 55 mmol 2-am nopyrazine (88 mg; 0.91 mmol) in a manner simlar to
t hat use dzﬂfeﬁé}gﬂ gl%en%;{jgg of Zé— gnleohexyI-}(tl—methylsu onyl-1-oxo-1,3-dihydro- ’

(S) - 3- cycisefiasyb- NJ;H@@Q ' o) - Eh%fbfst i.azpli2-y1-
pr opi onam de outyiz)i_ ned i n?%x%?rlgtje g{%%&gﬂ%\% e af’@g?:‘zﬂ%flg%rh
chr omat og@a‘ﬁhé‘@@f%@\éﬁé‘aﬁo@?-Téﬁﬁ’efﬂund d6h\I563aed AT my (Sived-Hytlehexyth2k or i de,

gr adi ent : 209 00 & crude ..mxture further purified by reverse-
phase HPL #R%]?lﬁlﬁﬁ lﬁia%cg?%@@&%ﬁé??%ﬁwﬁl@l‘gnﬂrﬁd?f‘élﬁf)ﬂ%?ldi6%

acet onbt r# faatondd GRS mAb datddf forO), HaNED StTaa g N0) 26/ 967, Re8lags 572 € on a

- CO colum to give 21 ng of (S)-3-Cyclohexyl-2-(4-nethylsulfonyl-I-

oxo- |, 3-di hydr o-i soi ndol - 2-yl ) - N-pyrazi n-2-yl - propi onam de: ElI-HRVE m e
calcd for CuH24NAOASNa (M + Na) 465.1567, found 465. 1570 and 13 ny of
(S)-3-Cycl ohexyl - 2- _ Example 3 _ _
(7-met hyl sul fonyl - 1- oxo-1, 3-di hydro-1 Sgl ndlol -2-yl)-N-pyrazin-2-yl - propi onam
ide: El- (BRMEyolaheszl-2d1-oan-1CT-AHEdN-B6EN LM B-NNE PndAF1-pPAdin-29und

465. 1568. 15, Exanpl e 30 30. 1. :

(S) - 3- oy HABRERFMIEE (4. et hyl sul fonyl - | - oxo- 1, 3- di hydr o-i soi ndol - 2-yl ) - N-
pyrim di n-4-yl - propi onanm de and 30.2. _(S)-

3- Cycl ohexyl - 2- (7- met hyl sul fonyl -1 -
0x0- 1, 3-di hydr o-i soi ndol - 2-yl ) - N- pyr i n-4-yl-propi onam de o0==z5=0 N b

0 o 20 -N BOCP coupling of

(S)-3-cycl ohexyl - 2- (4- et hyl sul oxo- 1, 3-di hydro-

i soi ndol -2-yl)-propionic acid and re&gi 9 doneric (S)-3-cycl ohexyl -2-(7-

met hyl sul f onyl -1 - oxo- 1, 3-di hydr o-i so? ndol -\R-y1 ) - propi oni ¢ acid (200 ny;
0.55 nmml) and 4-am nopyrimdine (89 ny; mmol) in a manner simlar to
that used for the 25 preparation of °

(S)-3%cycl ohexyl - 2- (1- oxo- 1, 3-di hydro-i soi ndoY -2-yl)-N-thiazol -2-yl -

BOP coupling of {S)-3-Cyclohexyl-2-( i-oxb-1,3-dihydro—isoindol-2—yl)—propionic
acid (prepared in Example 1, Step A; 287 mg; 1.00 mmol) and 2-amino-5-
methylpyridine (143 mg; 1.32 mmol) in a manner similar to that used for the
preparation of (S)-3-cyclohexyl-2-( 1-0x0-1,3~dihydro-isoindol-2-yl)-N-thiazol-2-yl-

15  propionamide (outlined in Example 1, Step B) provided after flash chromatography
) (Biotage 40S; eluent: 30% ethyl acetate / hexanes) 352 mg of (S)~ 3-Cyclohexyl-2-(1-
oxo—1,3-dihydm—isoindol-2—)d)—N—S—methpryridin-2—yI—propionamide as a white
foam: EI-HRMS m/e caled for CosHpN:0, (M) 377.2103, found 377.2107.




propi onam de (outlined in Exanple 9, Step B) provided after %I ash
chromat ography (Bi otage 405; eluent: ethyl acetate | nethyl HENG PR | de,
gr adi entWO2%98106 70% et hyl WO 02/ 48106 9 June 2005 PCT/ ePOEPdg#Qds - 50-
acetate) to give 83 ng of (S)- -51- .
3-Cycl ohexyl - 2- (4- met hyl sul f onyl -1 - oxo- I, 3-di hydro-

i soi ndol -2-yl)-N-pyrimdin-4_yl -prog%&pl?fg# as a foam EI-HRMS nfe cal ed
for C22H26NAO4SNa (MA+Na') 465. 15677, tound 465. 1568 and 77 ng (S)-

3- Cycl ohex@)-32yclohexyl-2-(1-0x0-1,3-dihydro-isoindol-2-yl)-N-4-methyl-pyridin-2-yi-

(7-met hyl sul f onyl - 1- oxo- 1, 3-di hydro-i soi ndol -2-yl ) -N-pyri m di n-4-yi - propi on
am de as Prapiopamide| - HRVS me calcd for C , HMO4SNa (M + Na') 465. 1567,
found 465.1572. Exanple 31

(S)-3-Cycl ohexyl - 2-(1-oxo-1, 3=di hydr oi ndol - 2-yl ) -N-S-net hyl - pyridi n-2-y
|- propionamde j NH OONN 10 BOR_cpupling of

(S)-3-Cycl ohexyl - 2- (i -oxo-1, 3-di.k -1 sQi ndol -2-yl)-propionic acid
(prepared in Exanple 1, Step A f-—~1. 00 mmol ) and 2-am no- 5-

met hyl pyri di ne (143 ng;. 1.32 mo bafiner simlar to that used for the

preparation of 0 ¢ N
(S) - 3- cydohexyl - 2- (1- oxo- 1, 3- di hydr o-i soi ngol ¥2-yl )-N-t hi azol -2-yl is
propi onam de (outlined in Exanple 1, Step rovided after flash

chromat ography (Bi otage 40S; eluent 30% ethyl acetate / hexanes) 352 ng of
(S)- 3-Cycl ohexyl -2-(1-
oxo- |, 3- di hy dPEH esphiegei(8)-$tGrchelexyled-fi-bxpyli3-dibpd@-isbindobpiyhrmopitmias a

e, LA G i, SRl i o 51 2l
('S) - 3- Oy crestiegyriding (14bxgs 1.33minbl) de o riamobnsmilaPtoythyt iled forahby| - pyri din-2-y
| - propi opaml A€on of (8)-3-cyclohexyl-2-(1-ox0-1,3-dihydro-isoindol-2-y1)-N-thiazol-2-yl-
: propionamide (outlined in Example 1, Step B) provided after flash chromatography
10 (Biotage 40S; eluent: 30% ethyl acetate / hexanes) 344 mg of (S)- 3-Cyclohexyl-2-(1-
0x0-1,3-dihydro-isoindol-2-yl)-N-4-methyl-pyridin-2-yl-propionamide as a white
foam: EI-HRMS m/e calcd for CpsHzN30; (M) 377.2103, found 377.2106.

Example 33
15 (S)-3-Cyclohexyl-2-(1-oxo-1,3—dihydro-isoindol-Z-yl)—N-S—chloro-pyridin-z-yl-

propionamide

(G

0 o
7N

Cl

BOP coupling of (S)-3-Cyclohexyl-2-(1-0x0-1,3-dihydro-isoindol-2-y1)-propionic
acid (prepared in Example 1, Step A; 287 mg; 1.00 mmol) and 2-amino-5-
20 chloropyridine (129 mg; 1.00 mmol) in a manner similar to that used for the
preparation of (S)-3-cyclohexyl-2-(1-oxo-1,3-dihydro-isoindol-2-yl)-N-thiazol-2-yl-
propionamide (outlined in Example 1, Step B) provided after flash chromatography




N O O PN 5 BOP coupling of

(S) - 3- Cycl ohexyl - 2- (1- oxo- 1, 3- di hydr o-i soi ndol - 2- yI ) - pr opi ony gunexq0§
(prepared in Exanple 1, Step A, 287 ng; 1.00 mml) and Z;&-fRndses

met hyl| pywoiedi4awse( 143 ny; 1.32 mmol) in a manner simlar to that used for the
preparation -52-

of (S)-3-cycl ohexyl - 2- (1-oxo- 1|, 3-di hydr o-i soi ndol -2-yl)-N-thi azol - 2-yl -

pr opi onam@gﬁ,(@%%' e@?ﬂ bdltEX BERhEs) 160 Sheer (B)- PCodoltagll-2f1-wroflhsh

chromat ography 10 (Bi‘otage_ 40S; eluent: 3 %et.hxl %Egm{efgﬂ@es) 344 ny
of (S)- 3 ddyeiofimigdol-pi-N-5-chloro-pyridia-2Y1-propiotamili o

oxo- 1|, 3-di 0- | S0i ONERIATR BN 2 Py20. 148, Pupd 470. nam de as a
white foi%l%a#tcéﬁ% for 3H27N202 (M+) 377.2103, found
377.2106. Exanple 33 15 ‘
(S)-3-Cycl ohexyl -2-(1-o0xo-1, 3-di hydro-isoi ndol -2-yl)-NS-chl oro-pyridin-2-y
| - propionanide O 0 ClI BOP coupli n&x@tnple 34

(S)-S-‘Cilcl ohexyl - 2- (1- oxo- 1, 3-di hydro-i saji ndol.-2-y!| ) - pr opk 0pi. g aci d

(pr epar ed (Sp3R2pdighesyli2-(Boup 14-dihgdraigoin F’Gg"fbﬁﬁf@‘()ﬁ?@%@n&ryg}- 5 20

chl oropyridi ne glln%g ng, 1.00 mmol) in a manner simlar to that used for the
prepar at i gifopionamae ‘

of (S)- 3-cycl ohexyl - 2- (1- oxo- 1, 3-di hydr o-i soi ndol - 2-yl)-N-thi azol -2-y1-

propi onam de (outlined in Exanple 1, Step B) provided after flash

p6 RCT/ EP01114404 -52- (eluent 25%
ethyl acetate / hexanes) 160 ng of (S 8- Cydohexyl - 2- (1- oxo- 1, 3-

di hydro-i soi ndol - 2-yl )-N-S-chl or og pyr.i di R- 2-yl - propi onam de as a white
foam ElI- HRMS mle calcd for C28H2% Na( Mt+Nat ) 420. 1449, found

© 420. 1451. 5 Exanple 34

(S) - 3- ©ycl ohexyl - 2- (1- oxo- 1, 3- di hydr 0&i goi H h=@-yl)-N-(1-oxy-pyridin-2-yl)
- propionanmi de N 7N\

BOP coupling of (S)—3-Cyclohexy1—2-(l-oxo-1,3-dihydro-isoindol-z-yl)-propionic
10 acid (prepared in Example 1, Step A; 287 mg; 1.00 mmol) and 2-aminopyridine N-
Oxide (110 mg; 1.00 mmol) in a manner similar to that used for the preparation of (R)-
3-cy‘clohexyl—2—(l-oxo-l,S-djhydro~isoindol-2-yl)-N—thiazol-z-yl-propionamide
(outlined in Example 9, Step B) provided after flash chromatography (Merck Silica gel
60, 230-400 mesh, eluent: 2% methanol / ethyl acetate) 340 mg (55%)of (S)-N-(pyridin-
15 N- oxide—2-yl)—3-cyc10hexyl-2—(l-oxo-1,3-djhydro-isoindol-2—yl) -propionamide as an
off white foam. The product did not appear to be pure by NMR and so it was further
purified by reverse phase HPLC (Rainin Dynamax SD-1 instrument) using a gradient of
10% acetonitrile/water/0.1% triflucroacetic acid to 100% acetonitrile on a C18 column
to provide 188 mg of pure (S—B-Cyclohexyl-z—(l-oxo—1,3—dihydro—isoindol—2-y?-N-{1-
20 oxy-pyridin-2-yl)-propionanide: ES-LRMS m/e caled for CtasN:Os (M*+5") 380,
found 380. '




OO0/ \ OBOP coupling of 0

(S) - 3- Cycl ohexyl - 2- (1- oxo- 1, 3-di hydr o-i soi ndol - 2-yl ) - pr opi on?éu"el%o é‘l-’ci d
(prepar SHOPH4 & npl e 1, Step A; 287 ny; 1.00 mmol) and 2PaexiEropysddi ne N-
‘Oxide (110 ng; 1.00 nmmol) in a manner sisgi.lar to that used for the
preparation of (R)- 3-cydohexyl -2-

(1-oxo-1, 3-di hydro-isoi ndol - 2-yl') - NEkdthgle@k- 2- y| - pr opi onanmi de - (outlined in
Exanple 9, Ste B@Erovi ded after flash chromatography (Merck Silica gel

60, 230- 436 Infr-CariobREY 264 fuotentroro-, SdiRyRreroinda2-SHd-Rridbedal-of

(S)-N-(pyridin 15. . o .

N- oxi de- 2-Ii) wﬁ’ﬁ gg%)%%ﬂ%(%‘-zz(-se P Gyslobexyl-g; (Fifoselsonostsdrdibydnorispingpl-Zhani de
as an of Bfl)miﬁﬁidtiﬁﬂl-ﬂi}bgicﬂfaﬁﬁﬂét did not appear to be pure by NWR and so
it was further  purified by reverse phase HPLC (Rai nin Dynamax SD- 1
instrunent) using a gradient of 0% acetonitrile/water/0.1%
trifluoroacetic add to 100% acet ile on a C18 colum to provide 188 ng
of pure (S 3-Cydohexyl -2-(1-o0x0- 1{3~thhydro-isoindol-2-yl)-N(1 20
oxy-pyridin-2-yl)-propionanide: ES-LRVB mig cal cd for C22H25N303 ( M++Ht+)
380, found 380. 9 June 2005 \WD 0% r{}

Q6 -RCT/HR01/ 14404 -53- Exanple 35
35. 1.,
(S)-3-Cycl ohexyl -2-(4-fl uoro-- t\ 3- dbhyd ] -k80i ndol - 2-yl ) - N-pyri di n-2-y
| -+ propi onam de and 35. 2. O

(S)-3-Cycl ohexyl -2-(7-fluoro-I|-oxo-1, 3-di hydro-i soi ndol - 2-
yl)-N-pyridin-2-yl-propionamde F NN N O O BOP coupling of

(S)-3-cycl ohe < (A= Q- L =}, 3r 0} r0-1.SQiN -yl QPRI oni ¢
bl d (om0 1o07 ceupling RG-S P Chie Bok e R Bl e 9B 1 S
nmy; 1.64 puepionicoanid Raahilmopyre df rgidi®tRrsypreplreddn Bxathjpls 3, Stepp@nd0l si i |l ar
to that 1o u far..t he preparatio . . ..

() 3. cychgh LS rnBon pTBEERERaRToR ey 4 apmoD b § sganer similar to hat

t hi azab- 2useld-fpr thp ipesparition of 658+t ydlotestyl-2-(Bercnl 2 ddydR-RBinBYI-pyDuNded af ter
reverse

thiazol-2-yl-propionamide as outlined in Example 9, Step B) provided after reverse
phase HPLC (Rainin Dynamax SD-1 instrument) using a gradient of 40%
acetonitrile/water/0.1% trifluoroacetic acid to 70% acetonitrile on a C;3 column to give
157 mg of (S)-3-Cyclohexyl-2-(4-fluoro-1-0x0-1,3-dihydro-isoindol-2-y1)-N-pyridin-2-

15 yl-propionamide: EI-HRMS m/e calcd for CopHagFN30,Na (M™+Na*) 404.1745, found
404.1748; and 99 mg of regioisomeric (S)-3-Cyclohexyl-2-(7-fluoro-1-0x0-1,3-dihydro-
isoindol-2-y1)-N-pyridin-2-yl-propionamide: EI-HRMS m/e calcd for CpHasFN;O,Na
(M'+Nz") 404.1745, found 404.1749.

20 Example 36
36.1. (S)-3-Cyclohexyl-2-(4-Chloro-1-0x0-1,3-dihydro-iseindol-2-yl)-N-thiazol-2-yl-
' propionamide and 36.2. (S)-3-Cyclohexyl-2-(7-Chloro-1-oxo-1,3dihydro-isoindol-2-
yD-N-thiazol-2-yl-propionamide

Cl
' N

H
N
N =
0O S\/>

O




phase HPLC (Rainin Dynamax SD-1 instrunent) using a gradient of 40%
acetonitrile/water/0.1%trifluoroacetic acid to 70% acet oni t9 #une 2953 C18
colum to give 157 ng of 146

(S) - 3- YRPHHKE| - 2- (4-T 1 uor o- | - oxo- | , 3-di hydr o-i soi ndol TSy VK Pyr i di n-2
15 yl - propi onam de: ElI-HRVS nfe cal cd £8%- C27TH24FN3O2Na ( M++Na+) 404. 1745,
found 404.1748; and 99 ngy of regioi soneric

(S)-3-Cycl ohexyl -2-(7-fluoro-I|-oxo-1, 3-di hydro- -

I soi ndol - 2-yl)-N-pyridin-2-yl -propionani de: El-HRMS mle cal ed for

C22H2 AFN3SIepis: 3{ch!nmalq-deﬁmlm’5?;m?‘§§ﬁ eRHEP€1749. 20 Exanple 36 36. 1.

|( .S ) p'r3 o%ghgﬁeﬁéhafm(lgﬁ_@q'_(ﬁ{nfro:';yn?é(tﬁyﬁ bgnZ%}lQ Xf% 8re'p§1%'dqg 9]7%2);1&1!1 YiaobdHeazol - 2-y
(S)-3- Q/C,.!eg‘f}ﬁfej%' % CRTOTBbIRRAL aciralmlidn yithitarits chatoiab uged for the
yl)-N-thiazol-2-yl-propionamde, C| N %hl ﬁ 0O S: gesgﬁl?%i%%%m M@302/ 48106 .
PCT/ EPQY/ préparatiorsaf 3-Suepel-23-=dHhiirarymethyl Pepaig A SRRt Ry ) behzene
3-chlor o-é 2 5 Sl by ?ﬁi‘a!i%&iﬁ%ak henzefeomascardingao ek litaragepydcedereyi a
borane r %ctlon of “3- Chl or opht hal'i ¢ cisgi'qr} a manner simlar to that was
used for offertsl, piepbalal e Grems1PP3i88d/ 2% 285 - (hydr oxynet hyl ) benzene as
described in Exanple 13, Step A 3-Chlorophthalic acid was prepared from
according to the literature procedure of Fertel, L.B. et al. J. Og. Chem

1993, 58(%%%%2:%& S’g%?%tﬁgﬁ 'icai.d@am&?ﬁghal i ¢ di carboxal dehYde 10

3-chl orop oxal dehyde was™prepared via oxidation of

3-chloro-1,2 : di- [ &wﬁgﬁ; Re8RA ®ddittonBf SpchlroiliZ @ manner

simlaf to th%?ﬁﬁgm%ﬁxﬁ%%%a?%ggr atio egf 3-fluorophthalic

di car box ahﬂ@?&@gmﬂ@@ﬁ&n&h&c{pﬁ@a@éﬂﬁl@ Axin smapnerStilar 1o fhat B3 deT pr oduct
 Wwas used without further purificat. MeriBbER: Eddinple @B, Step

C: (S) - 3- cihsipsFRIIBHORRL( 4&%&%@%@%%‘%%8?’?33@3 | hgggg-i soi ndol - 2-6‘%) - propi oni c
~acid and g and the crude product was used without further purification for the next step.

2 (S)-3-cycl oﬁexyl -2-(7-Chl oro-1-oxo0-1, 3-di hydro-isoindol -2-yl)-prtrplonic

15 Step C:(S)-3-cyclohexyl-2-(4-Chloro-1-0x0-1,3-dihydro-isoindol-2-yl)-propionic
acid and :(S)-3—cyclohexyl-2-(7—Chloro-l-oxo-1,3-dihydro-isoindol-z-yl)-pmpionic
acid

S )-3-cyclohexyl—Z-(4-Chloro—1~oxo-1,3—dihydro—isoindol-z-yl)—propionic acid
and (S)-3-cyc10hexyl-2—(7—Chlo1'o-1-oxo—l,3-dihydro—isoindol-Z—yl)-propionic acid

20 (approx. 1:1 mixture) were prepared by condensation of (S)-(+)-0-
aminocyclohexanepropionic acid hydrate with 3-chlorophthalic dicarboxaldehyde

~(prepared in Step B) in a manner similar to that used for the preparation of (S)-3-
, cyclohexyl—?—(él—Fluoro—1-oxo-1,3—dihyd:o—isoind01—2—y1)-propionic acid and (S)-3-
cyclohexyl-2-(7-Fluoro-1-0x0- 1,3-dihydro-isoindol-2-yl)-propionic acid as described in
" 25  Example 13, Step C.

Step D: (S)-3-Cyclohexyl-2- (4-Chloro-1-oxo- 1,3—dihydxo-isoindol-z-yl)-N-tlﬁazol-Z—yl-
propionamide and (S)-3-Cyclohexyl-2-(7-Chloro- 1-ox0-1,3dihydro-isoindol-2-yl)-N-
thiazol-2-yl-propionamide

- 30 BOP coupling of (S)-3~cyclohexyl-2—(4-Chlor0~l-oxo—l,3—dﬂ1ydro—isoind01—2—yl)—

propionic acid (ca. 1:1 mixture of regioisomers, prepared in Step C; 326 mg; 1.0 mmol)

and 2-aminothiazole (231 mg; 2.23 mmol}) in a manner similar to that used for the




acid :

* (S)-3-cycl ohexyl - 2- (4- Chl oro- | - oxo- 1, 3-di hydr o-i soi ndol - 2- y| § J#o®ni c
aci d

(S)-3- ca’gf)gﬁé%?f 2-(7-Chl oro-1-oxo-1, 3-di hydro-i soi ndol - SCTF)POB{HS‘%# oni c
acid 20 (approx. 1:1 mxture) were preﬁér‘ed by condensation of (S)-(+)-ct
~am nocycl ohexanepropi onic acid hydrate with 3-chlqro

di car boxalpgepayation of ﬁ)e?paycé@baxnﬂ%t(éwxs)l 314@1’%%%@#% Eﬁﬁh‘g‘&‘f"’@]ﬁ%’éﬂ' used for

t he prepar ided after chromatograph
cycl ohexyl %éﬁ %ﬁaﬁpugsrs%)mﬁn%dxlg ]%xaglpée %X/S %BP glglvho?o “ ef‘yﬂ )On?or ogélpogl c acid and
(S)-3- cyqBidieyed0M c6limil eloem: 5%ao30P% gradlenwraﬂnylgmtn@dmezmgﬁs) 13 ®giodni c

(9) 3" Oydanenyreiane R 1. Ry so BB ST 2 i azol - 291

E S;)r gpggeﬁ%‘bﬂ&lxzﬂﬁdg 7EI-CI-rI]I|{MS mlfe calcd for géﬂl-yI]HCIN3OZS M +Na™h) 426 1013 found
ohexy or o-] - oxo- | SO
t hi azol 2- 26504 9,, i Himeokisemize ﬁ)—ﬁge( o%exyl—-é n7( C?llloro A o}o-ll\l' 3dihydro-

S) - 3- | ah Vg 019 C SNRB
gc?d (g)altc %Hﬁ %2’21 fhg%bpﬁ gpagg?r%zzr@dg:orepar edﬁlfandméiﬁefpogg&%f%mnﬁ% 1. i)c

mol ) anM—th”hé%li%]éofmm(iZlgﬁ 7-2.23 mol) in a manner simlar to that
used for the 9 June 2005 WO 02/ 48106 PCT/ EPOL/ 14404 -55- preparation of
(S)-3-cycl ohexyl -2-(1-0xo0-1, 3-di hydro-i soi ndol - 2-yl )-N-t hi azol - 2-yl -

propi opam de as outlined in Exanpl eEQampledy B) provi ded after

. ko 5 .
oo 00 0805 AT T e el 12 R or BT 6 A% SRl o Y
(9)-3-C C':QJ]E&M'-Z-?I%% Qﬁﬁué 2Ry 97. b, &)L Ohioriosmiardb-)-$lcyeldheil 2z ol - 2- y
5 propi onam de: cal ed for C20H22C N3O2S ( M++Na+) 426. 1013,
found = 426740 dero-4reqod3- drrélydmﬂ%gﬁdﬁl Yoremrepionamide

(S)-3-Cycl ohexyl -2-(7-Chl oro-1| -oxo-1_, 3di hydro-

i soi ndol - 2-yl)-N-thiazol -2-yl - prqp m de: EI-HRMS me calcd for
C20H22CIN32SNa (M "+Na') 426. 10 ound 426.1017. 10 Exanple 37 37.1.
(S)-N-(5-Chloro-thiazol -2-yl)-3-cy yl - 2-(4-Chl oro-1-oxo-1, 3-di hydr o-

i soi ndol - 2-yl) - propi onam de énd 37. 2.

(S)-N-(5-Chl oro-thiazol-2-yl)-8-C)

(7-Chloro-1-oxo-1, 3-di hydro-i g

15
BOP coupling of (S)-3-cyclohexyl-2-(4-Chloro-1-oxo-1,3-dihydro-isoindol-2-y1)-
propionic acid (ca. 1:1 mixture of regioisomers, prepared in Example 36, Step C; 151
mg; 0.47 mmol) and 2-amino-5-chlorothiazole hydrochloride(186 mg; 1.05 mmol) in a
manner similar to that used for the preparation of (S)-3-cyclohexyl-2-(1-oxo-1,3-
20  dihydro-isoindol-2-y1)-N-thiazol-2-yl-propionamide as outlined in Example 9, Step B)
_provided after chromatography (Biotage 40M column, eluent: 5% to 20% gradient of
ethyl acetate / hexanes) 67 mg of (S)-N-(5-Chloro-thiazol-2-y1)-3-cyclohexyl-2-(4-
Chloro-1-0x0-1,3-dihydro-isoindol-2-y1)-propionamide: EI-HRMS m/e calcd for
C20H21C12N3OZS. (M) 437.0731, found 437.0727; and 46 mg of regioisomeric S)}-N-(5-
25  Chloro-thiazol-2-y1)-3-cyclohexyl-2-(7-Chloro-1-0xo-1,3-dihydro-isoindol-2-y1)-
propionamide: EI-HRMS m/e calcd for C20H21C12N3028 M*+Na") 437.0731, found
437.0726.




C HH NN OS OOd 15 BOP coupling of

(S)-3-cycl ohexyl - 2- (4- Chl or o- | - ox0- 1, 3- di hydr o-i soi ndol - 2- yI?JU'Eﬁ'Wom C
aci d (cawolbzAsms xt ure of regioisonmes, prepared in Exanpl @cafrpodifpsC 151
‘ng; 0.47 mmol) and 2-am no-5-chl or othi az%oe hydr ochl ori de(186 ny; 1.05
mol) in a manner sinmlar to that used for the preparation of

(S)-3-cycl ohexyl -2-(1-0x0-1,3 20

di hydro-i soi ndol -2-yl )-N-thi azol - 2-yl - propi onanmi de as outlined in Exanple
9, Step B) provi ded after chronmat ogizagple §§31 ot age 40M col um, el uent: 5%
to 20% gradi ethyl acetate /_hexane

of
(3 2N L B Simera S Byt st %w@ao—xsomdol-z-yn-N-pyndm-z- |
hor ol Xt pr?Mg iy 599! (I-Coetthdelz g@t@ﬁ!apa fiemEi 3aiRyR-gl e cal cd Tor

C20H21C12 437.0731, found 437.07 egl oi someric
S) - N- ( 55 29soindol-2-yI)-N-pyridin-2-yl-propionamide .
Chl oro-t hi azol - 2-yl ) - 3-cycl ohexyl - 2- (7- Chl or o-1 - oxo-1, 3-di hydr o-i soi ndol - 2-
yl)- propionam de: El-HRVS me cag’cd~N or C20H21C12N32S (M++Na+) 437.0731,
found 437.0726. 9 June 2005 WO 8106 PCT/ EPO /14404 -56 Exanple 38
38. 1.
(S)-3-Cycl ohexyl - 2- (4- Chl or qzjl - oxo- 1, 3-Hi hyHr o-i soi ndol - 2-yl ) - N-pyri di n- 2-
yl-- propi onam de and 38.2. (S)A3- W D ZNZ0 or 0- 1- oxo- 1, 3di hydro 5

i soi ndol -2-yl)-Npyridin-2-yl pi 1 dp Cl '\IN NOI / OBOCP coupling
of (S)-3-cycl ohexyl -2-(4-Chl 1, 30di h i soi ndol - 2-yl) -

BOP coupling of (S)-3-cyclohexyl-2-(4-Chloro-1-0x0-1,3-dihydro-isoindol-2-yl)-
propionic acid (ca. 1:1 mixture of regioisomers, prepared in Example 36, Step C; 201

10 mg; 0.62 mmol) and 2-aminopyridine(132 mg; 1.39 mmol) in a manper similar to that
used for the preparation of (S)-3-cyclohexyl-2-(1-0x0-1,3-dihydro-isoindol-2-yl}-N-
thiazol-2-yl-propionamide as outlined in Example 9, Step B) provided after

 chromatography (Biotage 408 column, eluent: 30% ethyl acetate / hexanes) 107 mg of
(S)-3-Cyclohexyl-2-(4-Chloro-1-o0x0-1,3-dihydro-isoindol-2-y1)-N-pyridin-2-yl-

15  propionamide: EI-HRMS mv/e caled for CppHpCIN3O; (MT) 397.1557, found 397.1563;
and 46 mg of regioisomeric (S)-3-Cyclohexyl-2-(7-Chloro-1-o0x0-1,3dihydro-isoindol-
2-y1)-N-pyridin-2-yl-propionamide: EI-HRMS m/e caled for CoaHa4CIN3O, (M)
397.1557, found 397.1551.

20 Example 39
39.1. (8)-3-Cyclohexyl-2-(4-chloro-1-0x0-1,3-dihydro-isoindol-2-yl)-N-pyrazin-2-yl-
propionamide and 39.2. (S)-3-(,37clohexyl-2~(7-'ch101"o-Loxd-l,S—dihydro;isoindol-Z-
yD)-N-pyrazin-2-yl-propionamide

Cl

N N
ap




pr"opi'oni'c acid (ca. 1:1 mxture of regioisonmers, prepared in Exanple 36,
Step C;" 201 to ny; 0.62 mol) and 2-ami nopyri di ne(132 ny; 1.%9‘-"??2&0}5 in a
manner simlar to that wused for the preparation of PCT/EP01/14404

(S) - 3- W28y | - 2- (1- ox0- 1, 3-di hydr o-i soi ndol - 2-yl ) - N- '

t hi azol - 2-yl - propi onanmi de as outlined-Ph-Exanple 9, Step B) provided after
.chromat ogr aphy (Bi ot age 40S col umm, eluent: 30% ethyl acetate / hexanes)
107 ng of

(S)-3-Cycl ohexyl - 2- (.4- rp-1 5 =1ly 31 ch IR O5xoSPB IR dra-is0inddNapy)-i di n- 2-y
| i's propi onﬁ#%%‘?‘?é?g %%%y@l@%?g%l ?%?h%%‘gﬁ%’fgﬁ%@ (Mfl;1 397, 1@;7, f ound
397.. 1563?Im ¢ 46id'T. 2f1 HE@ineios esivisamers, prepared in Example 36, Step C; 3

(S)-3-Cy exyl -2-(7-Chl oro-1-o0xo-1.3di ro-i80i = e i

2-yl)-N @g;iwgmwlmﬁmﬁmé?a Hgald PEoR gggzjf“é‘ﬁrsé?’%lﬁrzl;fﬁl B2 (M)
397. 1557, f : _Ex3pphex32-3Dxb-1,3-dihydro-isoindol-2-yl)-IN- '
(S) - 3%/61%‘%@%‘%%%%%3@ Fiegxo-_ 1 yxé%d?h dr o- I.B oi ndgl -azf-tép )-N-pyrazin-2-y
| - propi amasoldRyapdpidgamide as outlined in Example 9, Step B) provided

(S)-3-Cycl ohexyl - 2- (4:.chl op@-l- = nl 1i a8 8taftfHexgnes) 53 mg of

yl ) - N- py redsqrpas %&%&6%%%%@1“&8%9“’]@1%“9ﬁb%d%@%l 5 June 2005 VIO 02/ 48106
PCT/ EPOL/ ﬂgﬁé%d&hylmm&ilﬁgwef ,3-dihydro—1somdol—2—yl)—N—pyrazm—z“y =

(S)-3-cycl ohexyl - 2-(4- ro-1 - oxm- ! S Q 391370t oni C
aci d (ca.walfﬂWiﬁé@§@Z‘?ﬁ]%%%é%ﬁ{zg(?@gﬁmggggg%ﬁgﬁ%%, St ept C, 243
ny; 0.156 Jmdy) aBplregi&d&{&,@i@)(sPziage(dhéﬁyl@}(ldlh]b?o-MO)1,Bdﬂhadfﬁ&ﬁ?@fk’lsi milar
to that s usec}n‘For he preparatio

(S) - 3- cyc2-ghhplyrazin 2y bRIGPIONGMIH %&&hﬂ@ S/rgaled Sor Py HgCINOz (M)
t hi azol *éj%'@boﬁkg@ggg_%ﬁs outlined in Exanple 9, Step B) provided after
p {(Birot age 40

-chromat o M col um, eluent: 20% ethyl acetate | hexanes) 53
‘g of
- (S)-3-Cycloh Qcd - 0x0- |, 3-di hydro-isoi ndol -2-yl)-N pyrazin-2-y

7 3
1 3

| - propi cR¥fge RFFAS—1 alcd for C21 H23Cl Q2 (M+) 398.1510, found
398.1320; 10 and 41 ng of regioisoneric

(S)-3-Cycl ohexyl - 2- (7- Chl or,0-) = Ox0- 1. 3di i sOidehs ds set forth in

311)-N pyr ashh o icbmROBRON AP E PR L S oo p S B (g
the Examples activated glucokinase in vitro by the procedure of Biologi ctivity
Example A. In this manner, they increase the flux of glucose metabolism which causes

“increased insulin secretion. Therefore, the compounds of formula I are glucokinase

20 activators useful for increasing insulin secretion.

Biological Activity Example A: In Vitro Glucokinase Activity

Glucokinase Assay: Glucokinase (GK) was assayed by coupling the production of
glucose-6-phosphate to the generation of NADH with glucose-6-phosphate
dehydrogenase (G6PDH, 0.75-1 kumnits/mg; Boehringer Mannheim, Indianapolis, IN)

o5 from Leuconostoc mesenteroides as the coupling enzyme (Scheme 2). Recombinant

X GoPFDH
DGlucose + ATP ———a Glucose- Phosphogluconolactone

NAD  NADX

Scheme 2




398. 1510, found 398. 1507. Biological Activity Exames 15 AIP of Eﬁcﬁs
conpounds _of this invention which include the conpounds set C)'P't"sﬁ t he
Exanpl esWRE*¥%fed gl ucoki nase in vitro by the procedur e pefrBioghagi cal
Activity Exanple A In this manner, they increase the flux of glucose

met abol i sm whi ch causes increased insulin secretion. Therefore, the

sm v _ ! fore, the
meulin secr ol i By OKF A SRRORI S E bl d kol Sttt g

Activity @reledk{GaE& isHagng e dcdRPTaarsl aKpuvifisd dys ahesniipgephplovagat he
producti or i 65 %Hﬂﬁg? e tion of NADH .t

gl ucose- G@pﬁ%@pﬁgﬁgﬁﬁgﬁiﬁ ena eC%@fé’%—tl&gé.]%glpr%ﬁ%fr%/%?%eﬁxithéer
Mannhei m DRavdifastien (draershagp dmBictedy MistwapEsSpPnt Bravidls stakestae

coupl i ng o ' i i RPI i ose+Al P. Qucae. &
hospba{3 e- gg&l%q;g%&%ggi uco%g ca\%g%%%bﬁ% e af‘dggﬁﬁrﬁﬁ 3t0%5S .
02/ 48106 PEntigpdiiang 404, 1998, Nedbeeal.,[1P98r GKI was expressed in E. coli as a
gl utat hione S-transferase fusion protein (GST-GK) [Liang et al, 1995] and

was purified By.q ARy Quede @ . gl ukat:hioneg Se [ ose affinity
col um using the %;a %3% pr c()iv‘lg)t ed %yu?ﬁeﬁ%%oﬁtﬁf%ggﬁ%gfmf%@ﬂgﬁﬁﬁiﬂe
Phar maci afBmotCestar (RlaatbaidawyalylA)NFith B @vaDuscubhtit 95iuday ef 5 188 rﬂl’.nSTP@t ed
that the enz tic.properties. of native &K and GST-K are essentially
i denti cal ™t %ﬁﬁ’é‘ ’é’t“ﬁéﬁe, C%@@Bﬁdzﬁééﬁ%ﬁeﬁﬂ?uﬁ@@% 7 e 5amdh K Gha® mddrduct ed
at 25,8 i Rufosd! fNPRHO &P%b thS3Ne tur late ; from tar
(Canbri dggl_,u I\?A’) Wi th a’;pi82a i né:labgt | onw\ﬁg‘iflﬁwso %Olpél.ljﬁﬁggtséi 25&%t i on
m xture coithiathreitol, @5t drvg e 6% DMS@y 1.8 piit/mhl GFPDED anICK see Dekshd) D ALD
(gtucose. R RagehnP Wil 2Pos HIM MIGZe boR MBSl MR W G T ™
exceptions of D-glucose and Hepes that were from Sigma Chemical Co, St Louis, MO.
Test compounds were dissolved in DMSO and were added to the incubation mixture
15 minus GST-GK in a volume of 12 pl to yield a final DMSO concentration of 10%. This
mix was preincubated in the temperature controlled chamber of a SPECTRAmax 250
microplate spectrophotometer (Molecular Devices Corporation, Sunnyvale, CA) for 10

minutes to allow temperature equilibrium and then the reaction was started by the
addition of 20 ul GST-GK.

20 After addition of enzyme, the increase in optical density (OD) at 340 nm was
monitored over a 10 minute incubation period as a measure of GK activity. Sufficient
GST-GK was added to produce an increase in ODsy of 0.08 to 0.1 units over the 10
minute incubation period in wells containing 10% DMSO, but no test compound.
Preliminary experiments established that the GK reaction was linear over this period of

25 time even in the presence of activators that produced a 5-fold increase in GK activity.
The GK activity in control wells was compared with the activity in wells containing test
'GK activators, and the concentration of activator that produced a 50% increase in the

| activity of GK, i.e., the SC; 5, was calculated.

All of the compounds of this invention described in the Synthesis Examples had an
30 SCys less than 30 uM with the exception of Example 9, which had an SC,s. of 36 UM.
These results indicate GK activator activity,




dithiothreitol, test drug or 10% DVSO, 1.8 unit/m GPDH, and GK (see
below). Al organic reagents were >98 % pure and were from %d@?ﬁ'(?%er
Mannhei mwi th the- exceptions of D glucose and Hepes th ES fr.om Si gna
Cheni caVOB#886 | ouis, MO Test conpounds were dissol vgff i no([?i\l/éjagand wer e
added to the incubation mixture 15 m nuP9GST-GK in a volume of 12 1 to
yield a final DVBO concentration of 10% This nix was preincubated in the
t enperat ure control | ed Refandnmes fdr Biokrhal patisity Example &1 opl at e
spect rophot onet er ecul a .ge IO N Ak wal Perrdt) M.OA., 10
1% e ALt £ ol B Py B (Ron ey 22 B

mnutes to a ur e ’equi Pi um an he reaction was started
by the addidriveon,d¥l., 20d Mashingky, B.OVAfasiablscffeats ohmeturdyapse-dighies e r ease

in optical densj QD) at. 34( it ' €and

i ncubat i oﬁrc’Bg’r ?W%‘@'&S)S?%%%% u%?‘&@\%@ Z%lt“]lggl sy(?ﬁ ﬁ? 1(‘g ?{E{treaﬁ% m(e%aﬁgi@was added
t 0 prodyucetadility o€ theaaeyme Eded. H1300: WE-178, WI3. units over the 10 minute

i ncubation period in wells containing 10% DMSO, but no test conpound.
Prelimnary experi ts | i.s t [ edow inadtioRver
this period o;i\?efg il eng.@,éf%%?#qﬁ%}g?@i%ﬁcggg ggjﬁia{f/frgtlgﬁ?s t hat produced a
5-fol d i ndhessemeaicguckinase. tBiocheisry Q748477 5i1090-i n control wel |'s was
conpared with the activity in wells containing test K activators, and the
-concentration of activator that produced a 50%increase in the activity of
&, i.e., the SCI'S, was calculated. Al of the conpounds of this invention
described in the Synthesis Exanples had an 30 SCIS less than 30 Mw th the
exception of Exanpl e 9, Biblogitahietivey Fsample Bt 36 IYivoAGEREY resul t s |

i ndicate &K activator activity. 9 June 2005 WO 02/48106 PCT/ EPO01/ 14404
-59- References for Biolag). AABRYS i osed<es e P.,
veng, 10 GPenumecioply BUEESaael ot Exiipicr pltera0ily fece oRatte N
Mat schi nskyith Bluddkindse (GIO) astizétbe et B0 ofg/kekasdyi wyjehs deliawing &%@’PZ%Q"Sff@m%ut h

( MODY) - associ at | i . i sUhstd KHRraoki- e and
S'stabi | BPBE Pet BRI P Eake N AN L et A

Keenan, Rstklypemied. Ti ppett, P.S. Observation of a kinetic slow transition

Mice (n=6) are weighed and fasted for a two hour period prior to oral treatment.

15 GK activators are formulated at 676 mg/ml in Gelucire vehicle
(Ethanol:Gelucire44/14:PEG400q.s. 4:66:30 v/w/v. Mice are dosed orally with 7.5ul
formulation per gram of body weight to equal a 50 mg/kg dose. Immediately prior to
dosing, a pre dose {time zero) blood ghucose reading is acquired by snipping off a small
portion of the animals tail (~1mm) and collecting 15ul blood into a heparinized

20 capillary tube for analysis. Following GK activator administration, additional blood
glucose readings are taken at 1, 2, 4 and 6 hours post dose from the same tail wound.
Results are interpreted by comparing the mean blood glucose values of six vehicle
treated mice with six GK activator treated mice over the six hour study duration.
Compounds are considered active when they exhibit a statistically significant (p < 0.05)

25 decrease in blood glucose compared to vehicle for two consecutive assay time points.

The compounds of Examples 1, 18, 22, 23.1, 25.1, 26, 14, 15, 31, 33 were tested
and found to have excellent glucokinase activator in vivo activity when administered

orally in accordance with the assay described in Biological Activity Example B.




i n mononeric glucokinase. Biochem stry 29;770-777, 1990. Bi ol ogi cal
Activity Exanple B: In Vivo Activity 10 @ ucoki nase Acti vat of J§n¢ 2400
Screen Pwot@asios C57BL/6J mice are orally dosed via gavageribediAsios

A ucoki nase (GK) activator at 50 ng/ kg bgdy weight follow ng a two hour

- fasting period. Blood glucose determ nations are nmade five tinmes during

the six hour post-dose study period. Mce (n=6) are wei ghed and fasted for
a two hour period prior to oral treatnment. 15 GK activators are formul ated
at 6.76 ng/mM in Celucire vehicle Qg&gﬁﬂgé:celucire44/14:PEG400q.s.
4:66:30 v/Iwv. Mce are dosed orally w .5pl  formulation per gram of

body wei ght t ga"‘ﬁ%] i I j OF .t dosj.n a pre
dose (tine ze(rT(gi)%giltt)""larl'(?(l)1 g é%%ﬁ?g%%ﬁﬁgje?}s&%c%% éﬁ@f%ﬂ%ﬁﬁ”ﬁrﬁnﬁ?&a smal |
portion ofyWEr:ani mals tail (--1nmm and collecting 151 blood into a
heparini zed 20 capillary tube for analysis. Follow ng &K activator _
adm ni stration, additional blood glucose readings are taken at 1, 2, 4 and .
6 hour & pdBgedisa® from the sane tai | mgmentbletResults are interpreted by
conparing the nean bl ood gl ucose values of six vehicle treated mce with
si x K actGoniicdndidfesinada i ce over thggosipgopour study duration. Conpounds
are considered active when they exhibit a statistically significant (p:5
0.05) 25 deavsase in bl ood glucose conpaneggto vehicle for two consecutive
assay tinme points. The conpounds of Exanples 1, 18, 22, 23.1, 25.1, 26,

14, 15, 3CorB8awbre tested and found to hmee excel |l ent gl ucoki nase
activator in vivo activity when admnistered orally in accordance with the
assay desdeicbed in Biological Activity Exafple B. 9 June 2005 WD 02/ 48106
PCT/ EPO1/ 14404 -60 Exanple A Tablets containing the follow ng ingredients

- can bédOpr Magresnmstearatonvent i onal  nmanner:1.8 I ngredients ng per tabl et

Compound of formula | 10.0 -100.0 Lactose 125.0

Example B
Capsules containing the following ingredients can be produced in a conventional
manner:
15 Ingredients mg per capsule
Compound of formula I _ 25.0
Lactose 150.0
Corn starch 200
Talc 5.0

20




Corn starch 75.0 Talc 4.0 10 Magnesium stearate 1.0 Exarrplﬁ B Cagsul es
containing the following ingredients can be produced in a coRv¥AgAB%Rl

manner: 15 | ngredi ents ng per capsule Conpound of for _ Lact ose
15070 O ch 20 0 CThre 500 20 9 Juhe 2008 w0 0FICRE T

PCT/ EPOL/ 14404 -61- Clains A conpound-&bnprising an anmide of the fornula:
R- 456 ANH N O5 R21I wherein Ais unsubstituted phenyl or phenyl
whi ch nmay be nono- or di-substitut ed Glams halo or nono-substituted with

| ower al kyl sulfonyl, Iower alkyl thio or nitro; 1o R is cycloal kyl having
from3 to 9 carbon atons or |ower alkyl having from2 to 4 carbon atons;

@ A compound comprising an amide of the formula:

wherein

A is unsubstituted pheny! or phenyl which may be mono- or di-substituted with halo
or mono-substituted with lower alkyl sulfonyl, lower alkyl thio or nitro;

10 R' is cycloalkyl having from 3 to 9 carbon atoms or lower alkyl having from 2 to 4

carbon atoms;

R? is an unsubstituted or mono-substituted five- or six-membered heteroaromatic ring
, connected by a ring carbon atom to the amine group shown, which five- or six-
membered heteroaromatic ring contains from 1 to 3 hetercatoms selected from
o 15 sulfur, oxygen or nitrogen, with one heteroatom being nitrogen which is adjacent to
| the connecting ring carbon atom, which ring is monocyclic ring or fused with
phenyl at two of its ring carbons, said mono-substituted heteroaromatic ring being
‘monosubstituted at a position on a ring carbon atom other than adjacent to said-
{:onnecting carbon atom with a substituent selected from the group consisting of

20 halo, lower alkyl, nitro, cyano, perfluoro-lower alkyl; hydroxy, ~(CHy),-OR?, -

(CH,)a-C(O)-OR?, -(CH,)s-C(0)-NH-R?, -C(0)C(0)-OR’, or ~(CHz)»-NHR*

R® ishydrogen or lower alkyl; and
nis0,1,2,3 0r4;

“or a pharmaceutically acceptable salts or N-oxides thereof.




R2 is an unsubstituted or nono-substituted five- or six-nenbered

heteroaromatic ring connected by a ring carbon atomto the 8dHPR28%up
shown, WHO@KH§10ge- or six- nmenbered heteroaromatic ring q@At@eigefosom 1 to

3 heteroatons selected from 15 sul fur, oxygen or nitrogen, with one

het er oat om bei ng ni trogen whi chis adj acént to the connecti ng ring carbon

atom whi of 14 fnbSullPO6HEHI 6 daif, Wheiéﬁ??ﬁd%%upouﬂlﬁg ahigt 4P of its

ri ng carbons, sal nmono- substituted’heteroaro

monosubst iphatreeenticalygeesptabirsalintheredfng car bon at om ot her than adj acent to

said connecting carbon atomw th a substituent selected fromthe group

o S, gﬂkzagn@rma&% By, Wkl MJ @&b%cém%hgrdr%@la' .

or - (CH2) i ay he substinyed U‘Lj;b flugro, lowws kslfonyberdowsr alkylghiolt pesiionr 4;
005 WO
0 2o o S SR A L ot LR il 5 UGy 200

said conpoufid is said amide or a pharmaceutically acceptable salts thereof
3. A compound according to claim?2, wherein Ais unsubstituted phenyl or
phenyl  whi ch fBy, dSiL @i[}(’l{ | uQr or | ower
“al kyl thio at po étq]&lon : ngy%%ﬁ\?m;stﬁ%%%lf%ﬂﬁ E%%M%llsgﬁ 6 or 5
and 6, or Cvﬁlﬁgﬁum@mtbﬁmﬁﬂatarbosﬁhwm 5 or 6. 4. A corrpound accordi ng
to any of clains 1 to 3, wherein the amde is in the S configuration at

t he asy tr n C 1, 2
or 4. A ST i g f R T TR
sub1§t i POP]@Q!IYSWWhN hrami)amom t;ubsututededﬂmhalh or hmmersuat;tlktytedsmdtﬁ onyl or
nltro C ng to any of clainms 1, 2 or 4, wherein Ais
‘unsubst i tut edglﬁpgﬁmyﬁ%n?i & gnyl nmonosubstituted by halo. 7. A conpound

according to any of clalms 1 to 6, wherein R is cycloalkyl having from
A compound according to any of claims 1, 2 or 4, wherein A is unsubstituted phenyl

or phenyl monosubstituted by halo.

7. A compound according to any of claims 1 to 6, wherein R' is cycloalkyl having from

15 3 to 9 carbon atoms.

8. A compound according to any of claims 1 to 6, wherein R' is cyclopentyl or
cyclohexyl. '

9. A compound according to any of claims I to 8, wherein R* is an unsubstituted or
mono-substituted five- or six-membered heteroaromatic ring connected by a ring

20  carbon atom to the amine group shown, which five- or six-membered heteroaromatic
ring contains 1 or 2 heteroatoms selected from sulfur, oxygen or nitrogen, with one
heteroatom being nitrogen which is adjacent to the connecting ring carbon atom, which
ring is a monocyclic ring or fused with phenyl at two of its ring carbons, said mono-
substituted heteroaromatic ring being monosubstituted at a position ona ring carbon

25  atom other than adjacent to said connecting carbon atom with a substituent selected
from the group consisting of halo or lower alkyl.

10. A compound according to any of claims 1 to 8, wherein R? is a heteroaromatic ring

selected from thiazolyl, quinolinyl, pyridyl, pyrimidyl, pyrazinyl, imidazoly],

benzoimidazolyl, benzothiazolyl or benzooxazolyl, said heteroaromatic ring being
30 optionally monosubstituted by halo or lower alkyl.




15 3 to 9 carbon atons. 8. A conpound according to any of clains 1 to 6,
wherein R is cyclopentyl or cycloheyl. 9. A conpound accoraiJH@egQPE’any of
clai ms hydgrPsptherein R2 is an unsubstituted or nono-skg‘t}%%)ép%ﬂi 4g five- or
si x- menbered heteroaromatic ring connected by a ring 20 carbon 'a thto the
am ne group shown, which five- or si x- meffoer ed heteroaromatic ri ng
contains 1 or 2 heteroatons selected fromsul fur, oxygen or nitrogen, with
one heteroatom being nitrogen which is adjacent to the connecting ring
carbon atom which ring is a nonocyclic ring or fused with phenyl at two

of its ring. cacdrapoundacerdiitoanywbslkinid!l &8, Releesd RF Bl oflonthtid@ingg
nonosubsti t.ut e(? at @%&8@’ tlé{gw a ring car b&r’} 25_atomother th n,aﬁ'j acent
to said cORRTES FRg P, j PR o8 SYTifTletstd Retproarqupaticr %% group
consi st i n@pabnill MosésubstiteddylHald or 16%er Ak@onmpound according to any of
claims 1 to 8 wherein RZis a heteroaromatic ring selected from

t-hi azol yl , i noli nyl, r,idyl, i.m dyl razi.nyh, imdazo] yl

benzoi r‘% d&%gll‘&y‘fo,m%(fg‘ﬁ‘flbﬁcﬁ%g%°¥t§7lan§ﬁf}%‘ﬂ%]o‘;?ﬁ%‘[}?’ﬁm éaF&nH@ts@?%'&%/tﬁ%t icring

bei ng 30 Qpter@uRainatic fing ededas) frémtiBtzdlyl, PRI, Pyewef ne 2005 WO
02/ 43106 P?;- EPOl/aii‘Zé % - 63- 111?1 Ac & gu d &w,cﬂor dlirsgla{%ﬁc}ly;llgggucl ains 1to
8, wher ei EReSPRstLated Aetepnarommalc dog § eds@?fé%g@aoli’ g?ttfﬁtegiva@lqm BYri mi dyl

pyrazi nyl p;aﬁdjd)sﬁbsiﬁht.edwicmohgw]garo@m&rcan?ﬁ_ng being optionally
nmonosubstituted by halo or |ower alkyl. 5 . A compound according to any
of cl ains

to 8, wherein, R2 is an_unsubstituted heteroarqQmatjc ring
el ect ed. FFofh CRBIBRACOIIRE AT 1 TSR Ayt oRbsRica phos caphear
nﬁlnoswtnst ivhidhed _gﬁibéﬁbﬁw@rrmtsiubsﬁth&@miﬁi Eﬂb%@l n{ddanaublmﬁze@ws:chkm@l %&ptA ed by
chloro or _.pyr . substituyt y chl.oro_ bronp or |owes  alkyl. :
conpound é@'gdw&?f\;ﬁm%ﬁcwﬂ#?@?ﬂ\%ﬁ@?ﬁﬁ?nﬁsF%Sﬁgfg’%é’fqﬂi‘%ﬁeéf@henyl .or phenyl .
10 whi ch ghgnbeganEler moho-ghbssitdted fiveRAiMdembRAldh-RrodfoRRnts gt i tuted with
| ower al kg(l? sul,tonyl or nitro; R._is cycloalkyl havi_ca% rom5 to 8 carbon

f
atons: R2 @egﬁd_bgﬁwhoﬁaé@n({p theHBLIe 2HQYR ¢ whichdiveppr §¥x - menber ed
het er oar offtdberdd W@eroaromatic ring contains 1 or 2 heteroatoms selected from sulfur, oxygen

15  or nitrogen, with one heteroatom being nitrogen which is adjacent to the connecting

ring carbon atom, which ring is a monocyclic ring or fused with phenyl at two of its ring
carbons, said mono-substituted heteroaromatic ring being monosubstituted ata
_ position on a ring carbon atom other than adjacent to said connecting carbon atom with

a substituent selected from the group consisting of halo or lower alkyl.
- 20 14. A compound of any of claims 1 to 13 selected from the group consisting of:
(5)-3-cyclohexyl-2-(1-0x0-1,3-dihydro-isoindol-2-yl)}-N-pyridin-2-yl-propionamide,

(8)-3-cyclohexyl-2-(4-fluoro-1-oxo-1,3-dihydro-isoindol-2-yl)-N-pyridin-2-yl-
propionamide,

(S)-3-cyclohexyl-2-(7-fluoro-1-oxo-1,3-dihydro-iscindol-2-y1)-N-pyridin-2-yl-
25 propionamide,

(S)-3-cyclohexy1—2-(4—ch10ro-l-oxo-1,3—dihydro—isoindol—2-y1)—N—pyridin~2-yl-
propionamide,

(8)-3-cyclohexyl-2-(7-chloro-1-ox0-1,3dihydro-isoindol-2-y1)-N-pyridin-2-yi-
propionamide, '




connected by a ring carbon atomto the am ne group shown, whj ch fév -
si x- membered heteroaromatic ring contains 1 or 2 het er oat o d from
sul fur, vaxyggmeslS> or nitrogen, with one heteroatom bei ngPeﬁE;,&gﬁg{MV\hl ch is
adj acent to the connecting ring carbon atom which ring s a nonocyclic
ring or fused with phenyl at two of i ts®fti-ng carbons, said

nono- subst | het er oar,0 r bei n m)nosu i.tuted a position
on a ring @i#‘%gﬂ'ba%%m 14 %Cﬁg?qﬁégﬂ‘?]f@x%éi% ﬁ’é’ﬁ%@?@r‘i’@ 3&11)00n at om
with a sypgpibhataitle, sel ected fromthe group consisting of halo or |ower

al kyl . 20 14. A corrpound of any of clains 1 to 13 selected fromthe group
consi sting_o0 ; .. .

(S)-3-cycl %é‘@?bw}'gﬂi‘cﬁxﬂ@’Wﬁ‘@@@&l‘?ﬂéﬂqﬂfﬂofﬁmiz‘rYl'Z- yl - propi on
am de, ropionamide, _ o o
(S)-3-cyclohexyl-2-(4-fluoro-I|-oxo-1, 3-di hydro-i soi ndol -2-yl)-N-pyridin-2-y
| - propio )

(5 3 a,cR%ﬂ%%bwwpw&:%-dﬁsy@mﬁsgmephwrlblﬁ-gmaﬂmmw:m oyri din-2-y

|- 25 pr OP;»

(S) 3-cyc ohexyl (4 chl oro-1-oxo-1, 3-di hydro-isoi ndol -2-yl)-N-pyridin-2-y
- propio

(S) 3- CW{E@E%@@OW&Z&M%POLE, -difsydrorisaiadnl drd)-Ne by 2 ny r i di n- 2- vl
- propi ongrdpienariiddune 2005 WO 02/48106 PCT/ EPOL/ 14404 - 64-

(R -N-(5-brono-pyrid

53 Lyer HE DR G e S 23 PRy 0l Ses S ain-2-y

.- propionam de, 5

I( S) - 3-my CK@k&xydlol?exﬂlz-QMn&hﬁmﬂﬁohylelr-@magﬁ dttgtrRispindoN2 42t pytiimidisd di n- 2-y
- propio

(S)-3- cydgﬁg])?ﬁ’él?nwdﬁxo 1, 3-di hydr o-i soi ndol - 2-yl ) - N- 5- net hyl - pyri di n- 2-yI
- propi onam de,

3-cycl ohe(@L 32y {ibhexyb21(73mehilyalfanyl-g axo B -dzhydrd-iddipdalt 2¥vigH N-pristidipr opi onam
i de, -
(S)-3- cydéﬁé?{ﬁmﬁmﬁldﬁbt h) | sul f onyl - 1- oxo- 1, 3-di hydro-i 50| ndol - 2-yl ) - N-pyri
m di n-

(5)-N-3-cyclohexyl-N-(2-methyl-pyrimidin-4-y1)-2-(1-0x0-1,3-dihydro-isoindol-2-yl)-

15 propionamide,
(8)-3-cyclohexyl-2-(1-ox0-1,3-dihydro-isoindol-2-yl)-N-thiazol-2-yl-propionamide,

(R)-3-cyclohexyl-2-(1-0x0-1,3-dihydro-isoindol-2-y1)-N-thiazol-2-yl-propionamide,

" (8)-3-cyclohexyl-2-(5,6-dichloro-1-oxo-1,3-dihydro-isoindol-2-y1)-N-thiazol-2-yl-

propionamide,

- 20 (S)-3-cyclohexyl-2-(4-chloro-1-0x0-1,3- dahydro-lsomdol-z-yl)-N-thmzol -2-y1-

propionamide,

(8)-3-cyclohexyl-2-(4-fluoro-1-0x0-1,3-dihydro-isoindol-2 -yl)-N-thlazol—Z-yl—

propionamide,

(8)-3-cyclohexyl-2-(7-fluoro-1-0x0-1,3-dihydro-iscindol-2-yl)-N-thiazol-2-yl-
25 propionamide,

- (8)-3-cyclohexyl-2-(4-methylsulfonyl-1-oxo-1,3-dihydro-isoindol-2-yl)-N-thiazol-2-yl-
propionamide,




 4-yl - propi onam de, (S)-

- 3-cycl ohexyl - 2- (7- net hyl sul f onyl - - oxo- 1, 3-di hydr o-i soi ndol - 9Jupg 200y ri mi d

in- 4-ylwoogpienan de,
(S)- N 3-cycl ohexyl - N-(2-met hyl - pyri m di n 4 yl)-2-(1- oxo- ECE(EPO Ifé?"o i soi ndo

| -2-yl)- 15 propi onam de,

() - cvdqRpX e CAAY O ey NE - 500 305 o ke M PR A ' O

m de,
(R) - 3- cyclmbpopamidd, 1- oxo- 1, 3- di hydr o-i soi ndol - 2-yl ) - N-t hi azol - 2-yl - propi on
am de,

(9): 5oyl anexylists A0l ! 069 ) s8Ry h AN 9 Rl fy!) - thi azol
(S) - 3- cyclpobpiryhmde, 4- chl or 0- | - oxo- 1, 3-di hydr o-i soi ndol -2-yl )-N-thiazol -2-y

| - propi onam' de,

(S)-3-cy g@ g'}é/éloge}.(yf'z- 81 oxo—??)ldlﬁy&o—l géli-zs—)%-q\g-%lniézzo-l-%l—);l: N-thiazol -2-y

| - proplo
(S) - 3- cyclpoty@sydmitie( 7- f | uor o- | - oxo- 1, 3-di hydro-i soi ndol - 2-yl )-N-thi azol - 2-y
| - 25 propi onam de,

(S)-3-cycl X 4 ro-i,sqQingol.-2-yl)-N-thi
azol - 2-yl (g))gﬁo%l %lﬁal(r?l gun&%g}! \/%)ngfﬁaigé% 11%1134 - 65-

(S) - 3- cycphepighargidey - net hyl suI fonyl -1 -oxo0-1, 3-di hydro-i soi ndol -2-yl)-N-thi a
zol - 2-yl - propi onam de,

(S)-3- -Cyc?I}Iﬁgg(lﬁ%b%d—{ijoﬂi-lyl)gﬁ(-%}-fcjfoéekcyjf--?-%ij-ro(:):bilff-iilr}]l?r 0-1sox¥1d2>1—9|- ybhl azol - 2-yl

- propion
- (S) - 3-Wydptupigtamides- ni t r o- | - oxo- 1, 3-di hydr o-i soi ndol - 2-yl ) - N-t hi azol - 2-yl -
" .propi onam de,

(9)- N (5~ gl ar g il etk - Ref SRR s Bk e S ileg: 1 01 ol -2-
(S) N- ( 5- spipdol-2 hﬂhpmpl@aymgle,3 cycl ohexyl - 2- (1- oxo- 1, 3- di hydr o-i soi ndol - 2-y
_I) | o propionami de,

(S)-N-(5-bromo-thiazol-2-yl)-3-cyclohexyl--2-(5,6-dichloro-1-oxo-1,3-dihydro-
isoindol-2-yl)-propionamide,

15 (8)-N-(5-chloro-thiazol-2-y1)-3-cyclohexyl-2-(4- chloro 1-o0x0-1,3-dihydro-isoindol-2-
yh)-propionamide,

(8)-N-(5-chloro-thiazol-2-yl)-3-cyclohexyl-2-(7-chloro-1-oxo-1,3-dihydro-isoindol-2-
yl)-propionamide,

(8)-N-(5-chloro-thiazol-2-y1)-3-cyclohexyl-2-(5-nitro- 1-0x0-1,3-dihydro-isoindol-2-
20 yl)-propionamide,

(8)- N—(S—chloro-thmzol-z-yl) 3- -cyclohexyl-2-(6-nitro-1-ox0-1,3-dihydro-isoindol-2-
yl)-propmnannde

(§)-N-(5-chloro-thiazol-2-y1)-3-cyclohexyl-2-(4-fluoro-1-oxo- 1,3-dihydro-isoindol-2-
yi)-propionamide, |

25 (8)-N-(5-chloro-thiazol-2-y1)-3- cyclohe:qd-&(?—ﬂuoro 1-0%0-1,3- -dihydro- 1somdol—2—
y1)-propionamide, |




(S)-N-(5-chloro-thiazol -2-yl)-3-cydohexyl - 2- (5, 6-di chl oro-1-gxo0-1,3-di hydro
- - isoindol-2-yl)-propi onam de, 8)‘(3 ﬂezg’OSd

(S) - N (woneamoes hi azol - 2-yl ) - 3- cycl ohexyl - -2- (5, 6-di chl OE’ET}E'PQﬁPubJ?’ di hydr-
0- isoindol-2-yl)-propi onam de, 15

(S)-N-(5-chloro-thiazol -2-yl)-3- cydohex??- 2- (4-chl oro-1-oxo0-1,3-di hydro-iso

i(g;jO:\I-(S X#‘?I) o%aﬁggzol(g?ufm ISDX(Q, %X(%"P LQOTdIOIE%TV%rI% II)YISQB ZIYIB di hydro-iso

i ndol - 2- pkypipnopidenan de,’
'(S)-N-(5 chl oro-thiazol - 2-yl ) -3-cydohexyl - 2-(5-nitro-I-oxo-1, 3-di hydro-i soi

I?gfl N-(5 g‘ﬂy rcgﬁ{»%&gf;%ﬁﬁyﬂgm lé)x(Q, d%ﬁ%%‘i“’ i’sotnélo}nztytnoNl PWTZ §1 di hydr o-i soi

ndol - 2- ylpyopiomanideani de,
(S)-N-(5-chloro-thiazol -2-yl)-3-cydohexyl -2-(4-fl uoro-I-oxo-1, 3-di hydro-i so

i ndol - 2- i . . .

(SN £s- USRS %ﬁ?ﬁ%ﬁm}; SRl e pipge b YRR hy i o- 1 s
oi ndol - 2- Yiyphopprepeidaam de, 9 June 2005 WO 02/ 48106 PCT/ EP01/ 14404 - 66-
(S)-3-cycl ohexyl 2- (4-fluoro-1-oxo0-1, 3di hydro-isoi ndol -2-yl)-N

pyrazin2 A, ; _ oIV .
(S)-3-cyc %hefg I&EZ)- 5 ; mg%rdl lﬁd%’?gl 1_L°§° &fil'hd%L %IOI lss?)ﬁnﬁlalo?-yy- y|$¥rﬁ£’%§r azin-2-y
| - propi oplapiogeynatnide,

(S)-3-cycl ohexyl -2- (4- et hyl sul fonyI - 1- oxo- 1, 3-di hydr o-i soi ndol - 2-yl ) - N-pyr

azin-2-,y . VN Py . .
(82" oy L DR AL Lot o i BT I S BIREB=E%1 ) - v pyr
azin-2- yl-propi onam de, (S)-3-cyclohexyl -

" (1- oxd01, 68)cB-myeiexylshi b dalor ! yoixp-INB-dihyded- moﬁldpl-zpzdbwrpmmeﬂeﬂ- to

(S)-3-cyc %%!n: (4-chl oro-1-o0xo0-1, 3-di hydro-i soi ndol - 2-yl ) - N pyrazin-2-y
| - propi o}ﬁlq%l lae

(8)-3-cyclohexyl-N-(1H-imidazol-2-yl)-2-(1-0x0-1,3~dihydro-isoindol-2-y1)

propionamide,
3-cyclopentyl-2-(1-oxo-1,3-dihydro-isoindol-2-yl)-N-thiazol-2-yl-propionamide,

15 N-(5-chloro-thiazol-2-yl)-3-cyclopentyl-2-(1-oxo-1,3-dihydro-isoindol-2-y1)-

propionamide,
3-cycloheptyl-2-(1-ox0-1,3-dihydro-isoindol-2-yl)-N-thiazol-2-yl-propionamide,

N-(5-chloro-thiazol-2-y1)-3-cycloheptyl-2-(1-oxo-1,3-dihydro-isoindol-2-y1)-

propionamide,
20 3-cyclooctyl-2-(1-ox0-1,3-dihydro-isoindol-2-y1)-N-thiazol-2-yl-propionamide,

(8)-N-benzothiazol-2-yl-3-cyclohexyl-2-(1-0xo-1,3-dihydro-isoindol-2-y1)-
propionamide,

{8)-N-( IH—benzoimidazol-Z-yl)—3-cyclohexy1-2— (1-0x0-1,3-dihydro-isoindol-2-yl)-

‘propionamide,

25 (S)-N-benzooxazol-2-y1-3- cyclohexyi—z (1-ox0-1,3- thyd:o—lsomdol 2-yl)-
propionamide,




(S) -3-cyclohexyl-N- (1 Hinudazol-2-yl) -2-
(1- oxo- 1, 3-di hydr o-i soi ndol -2-yl) propi onani de, 9 June 2005

3- cycl opeOtghsde ( 1- oxo- 1, 3-di hydr o-i soi ndol - 2-yl ) - N-t hi ap@rapo.aéy Opi onami
de, is

N- (5-chl oro-thiazol -2-yl)-3-cycl opentyl 357-(1- 0x0-1, 3-di hydr o-i soi ndol - 2-yl)
- propiona

3-cycl ohep{?}%??’-d(of%ggbzf&{'gg%ﬁl’r?yﬁ%d-rpéiﬁ‘?iﬂé%l@"ﬂW)qq@?ﬁﬂ"%(fki’m?i%ﬂam@‘?‘%pi onami

de, :
N- ( 5- chl or &) t3nCrdatexgl-34(-cBlory-dedwept . Hdirdra-imind dl- ByiNvpgiragini 5k ndol - 2-y1 ) -
pr op1 onar gy e | o . o
3-cycl ooctyl #2-(1-0Xo- 1, 3-di hydro-i soi ndol -2-yl ) - N-t hi azol - 2-yl - propi onanmi d
e1
('S) - N- benz(6) {3 erelohegrl - {13ox0r i Shdibydro Asdidal:yl)- 18- Bidxy dyeidinspibydol - 2-y1 ) -
pr opi on mﬁ?ﬁ%’@‘ﬁ& erui_" benzoi m dazol - 2-yl) - 3-cycl ohexyl - 2-

, 3- ydro-

(1- oxo- SOl ndol -2-yl)- propi onam de, 25

(S)-N-benzooxazol -_2-¥1-.3- cydohexyl - 2- (1- oxo-1, 3-di hydr o-i soi ndol -2-yl ) -
pr opi onami (§&-3-9clobeg-2005chlNO- D2ke8 BathyRET-A ORI -DAADMN-tHez0l-2-y1-

(S)-3- Cyc'ﬁ}gﬁf&ﬁgm?de( 1- oxo- 1, 3-di hydro-i soi ndol - 2-y1) - N-qui nol i n-2-yl -propio
nam de, '

(S)-3-Cydohexyl -2-(7-chl oro-I-oxo-1, 3-di hydro-i soi ndol - 2-yl ) - N- pyrazi n- 2-yl
- propi onam de,

(S)-3-cycl ohexyl -2-(1-o0xo-1, 3-di hydro-isoi ndol -2-yl)-N(1-oxy-pyridin-2-yl)

- 5 propi gramg . : _ e

(9- 5 oycianaxy el ofany of daims 1 to 13 elected from the sramp <R SE ¢ i azol - 2- y1
- propionam de. 15. A conpound of -any of clains 1tol3 selected fromthe
group &nSrSrslehsxpir2-(1-oxo-1,3-dihydro-isoindol-2-yl)-N-pyrimidin-4-yl-propionamide,

3- Cydohexyl - 2- (1- oxo- 1, 3-di hydro-i soi ndol -2-yl ) -N-pyri m di n-4-yl - propi onam

de, N-(5-Chloro-thiazol-2-y1)-3- -2-(1-0x0-1,3-di -isaindol-2-v1)-

No(5- Chl of 67 oo thigzol2-yi)-3 eyclopentyl 2-(J-qxo- 13- dihydgocfsqindpl-2-wl): | o1 - 2-y1) -
pr opi onaniPaepionamide,

(S) - 3-Cycl ohexyl - 2- (1- oxo- 1, 3-di hydr o-i soi ndol - 2-yl )-N-5-chl oro-pyridi n-2-y
| -

(8)-3-Cyclohexyl-2-(1-o0x0-1,3-dihydro-isoindol-2-y1)-N-5-chloro-pyridin-2-yl-

propionamide,

15 (8)-3-Cyclohexyl-2-(4-fluoro-1-oxo-1,3dihydro-isoindol-2-yl)-N- pyrazin-2-yl-

propionamide,

(S)-3-Cyclohexyl-2-(4-fluoro- 1-0x0-1,3-dihydro-isoindol-2-y1)-N-thiazol-2-yl-

propionamide,

(5)-3-Cyclohexyl-2-(1-ox0-1,3-dihydro-isoindol-2-y1)-N-pyrazin-2-yl-propionamide,
20 (8)-3-Cyclohexyl-2~(1-ox0-1,3-dihydro-isoindol-2-y1)-N-pyridin-2-yl-propionamide, -

(8)-3~cyclohexyl-2-(1-0x0-1,3-dihydro-isoindol-2-yl)-N-thiazol-2-yl-propionamide,

(S)-3-Cyclohexyl-2-(1-oxo- 1,3-dihydro—isoindol-2-yl)-N-5-inethy1—pyridin-2—yl-
propionamide, and

(R)-N-(5-Bromo-pyridin-2-yl)-3-cyclohexyl-2-(1-oxo-1,3-dihydro-isoindol-2-y1)-
25 propionamide.




~ propionani de, 1s '
(S)-3- %@@?Mbé 2-(4-f 1 uor o- | - oxo- 1, 3di hydro- i soi ndol - 2-y1 ) - RpJune 2005
pyrazin-2-yl- 1." propi onam de, PCT/EP01/14404
(S)-3-Cydohexyl -2-(4-fluoro-1-oxo0-1, 3-di-lggdr o-i soi ndol -2-yl)-N-thiazol -2-y1l
- propi onam de,
(S) - 3-Cycl ohexyl - 2- (1- oxo- 1, 3-di hydr o-i soi ndol - 2-yl ) - N- pyrazi n- 2-yl - propi on
am de, 20 . . . . . .
(9) - 3 Oyl BN paifiabeiiobpds ol Bhdirlst ¥ B3k obady ksl 118 1¥hn OP1 0"
(S) - 3- cydaimrheyageyticay acctpt@bldichyidr end/soadjdednt2- yl ) - N-t hi azol - 2- yl - pr opi ona
m de,
(S) 3 Oycliohgrbods ¥ Brebartiibh BY S bRarRRLINIS! cctapliol o ffEh Y/ ~PyrT o n-2-Y
(R) - N- (5- Bempsispygrdadinbiningd donpoundiod femydia Paccdrdingorokndodk byehsiensd 50l 1sdol - 2-y
1)- 25 pr 0 i . 00 V0. 02/ 48106. PCTI EPQJ/ 14404 -68- 16. A
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phar maceut 1 cal “ conmposi Hiof any of clainms 1 to 15
and a pharmaceutically acceptable carrier and/or adjuvant. 17. A process
for the pA8pditdomrparindaagiadinpeeutyicf alaimotmoki for ase @t thérapaatittichve

conpri si Ng.iGpR.Ni ng a conpound of formula | according to any one of clains
1 to 15 wth a pharnmaceutically acceptable carrier and/or adjuvant. 18.
The conpounds _according to any of clains 1 to 15 for use as a therapeutic
active slbst Jﬁ@e‘.’o"i@?unﬁh@ﬁc@%’iﬂ)%@”éd@o@'@iﬂwg1t'@ HEnyorofisecimai te treatoebb of or

use i nt heoptyeadd &M pdn diabBteRr Ophyl axi s of type Il diabetes. 20. Th-e use
ol ° a conpound according to any of clains | to 15 for the preparation of a

medi cament for the treatnent or prophylaxis of type Il diabetes. 21. A
process f& Theups epacampomdetcadingipeoyndf ddoeido n§ firahapyepafatiohaifgs 1 t o

15, sal d mRERGRRS: RATHL ksl GPIRbAAGCAIIPR YL LS the formila 3 aN

21. A process for the preparation of a compound according to any of claims 1 to 15, said
process comprising:

coupling a compound of the formula 3:

20 O 3
‘wherein A and R are as defined m .daim 1;
with a suitable heteroaromatic amine of the formula

H,N-R?




OH 20 O3 wherein Aand R are as defined in claim1; with a swéﬁﬁble
het er oag@@bisfoc@M Ne of the formula H2N-R2 9 June 2005 W0 824084<

PCT/ EP01/ 14403 - 69- wherein R2 is as defined in claim1; PaHEEM HdHventi onal
reaction conditions for amide bond fornfifon to obtain a conpound of

formula | A0 OR2 5 wherein *, AL R and R are as
defi ned |‘ﬁhe€F1§1zkfn“133 defined in Sain

under conventional reaction conditions for amide bond formation to obtain a

Rl
‘g N\i\
H
N
o 4 Ng2.

5 wherein %, A, R! and R? are as defined in claim 1.

compound of formula I:




