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Activators d ucokinase (GK) is one of four hexokinases that e 29 i n
manmal s wodnlewsck, S.P., in The Enzymes, Vol. 9 (P. Boyesgrgshithsfdgadeni c
Press, New York, NY, pages 1-48, 19731., 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,
bei ng found principally in pancreatic (3-cells and |iver parenchymnal
cells. In addition, &K is a rate-controlling enzynme for glucose netabolism
in these two cell types that are known to play critical roles in whole-body
gl ucose honeostasis [Chipkin, S R, Kelly, K L., and Ruderman, N.B. in
Joslin's Diabetes (CR - Khan and GC. Wer, eds.), Lea and Febi ger,
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epatocytes to ihcreased glycogen deposition and perhaps®decreased gl ucose
product i dewer 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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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;

9 June 2005 WO 02/48106 PCT/EPO1/ 14404 -2 The finding that(ﬁé
(0]

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,




two of its ring carbons, said nonosubstituted beteroaromatic_ring_being

- nmonosubstigubadidt @ position on a ring carbon atom ot her v %}?&ant to
said connecting carbon atomwi th a substituent. selected fromthe group
consisting.of halo, In an aspect of the prlesent invention, there is

provi ded a conmpound conprising an amde of the formula: W) 02/48106 -3 9
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t her eof . 5£Eleef)grably R2 is a five- or six-nmenbered heteroaromatic ring
connected by a ring carbon atomto the am ne group shown in fornula I,

whi ch five- or six-nmenbered heteroaromatic ring contains from| to 3
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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.




t herapeutic active substances as well as to their use for the preparation
of medi canments for the treatnment or prophylaxis of type || AR | n
yet another aspect of the present invention, there is provided. a process
for the preparation of a pharmaceutical -conposition as. defined above
conpri-sing conbining a conpound of fornmula | as defined above with a

phar maceutically acceptable carrier a@/or adjuvant. In addition, the
present -invention relates to a nmethod for the prophylactic or therapeutic
treatnment of type Il diabetes, which nethod conprises adm nistering a
conpound of formula.lto a human being or an animal. In still another aspect
of the presdRt@NoREEAsPERt of e eresenpimventionl thaee isopfsuidedsa auocesslondhe above
for userepurbtivn dffahiPRithd AR RY Sai cohfpridirgoet es. 9 June 2005 3a
I n anot her "aspect of thggggggent fﬁééﬁ?@éﬁ%gt ere'?%egrovided a process
for the preparation of a conpound as defined above, said process

conpr i si ngouplngd tomgpeumbsfibefocimla 3:he formula 3: 3 wherein A and R areas
defined: in the first aspect; wth a suitable heteroaromatic am ne of the
formula HZHR2 wherein R2 is as defined in the first aspect; under

- conventional reaction conditions for ani deRbond fornation to obtain a
conpound of forrmula I: | wherein agd R2 are as defined; in the
first aspect: In nore detail, t i provi des a conmpound conpri si ng
an amde. of the formula | abovg aly’ N Qxi de of the am de of fornula I
above, as well as pharnmaceutical 'y acd pt Hsalts thereof 9 June 2005 WO
02/ 48106 PCT/ EP01/ 14404 -4 0 3

wherein A and R! are as deﬁned;fin the first aspect; -
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
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t
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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.




“In the conmpound of fornmula I, the "_" illustrates the asymetric carbon
atomin this conpound. The conpound of fornula | nay be preSdHe 2803
'racenata,(%z/_{slil(% asynmetric carbon shown. However, the "gr/ep@nukaners,
where the amde is in the "S'configuration at the asymretric carbon, is
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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
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| i nked Vo0 82/#610¢ ogen which is positively charged in a heper/Eaioads c r| ng.
As used herein; "heteroaromatic ring" neaps a five or six nenbered
‘unsaturated 5 carbacyclic ring where one or nore carbon is replaced by a
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pyrazinyl, ¢ 2% Hgﬂ% | olyl, isothiazolyl, pyrazolyl, thiazol yI ,
oxazolyl, an € n? azo IB%{OfMOS% erred heteroaromatic ring is pyridi nyl .

The ring defi ned by R2 may be a bicyclic, e. may be fused with phenyl at
two of its frebhy heigresmpahe Timx efhek byf RS wah be Ay suBsubstitytedz primeme| yi

benzot hi az@iyhtdUivaoky Eﬂlmeﬁg%ﬁ%ﬁ%&l%ﬁ’a?@ﬁgﬁ g HAvind (#or]n ﬂ%% }Ee'té}gato gfi ned

by R2 is connected via a ring carbon atom ormthe 20
am des 16f sre@r:r?dr%pm ‘thergeoupi &mglswang@ﬁ oxygem oftrages, bresléﬁmamdrmnnected hpavr/m ch

conne t f f of mul
'c annot cont r?ygdrr}i/{ohﬁe Est i tue n? ﬁ%%é%tﬁ' &{0?“ a n%&%ag’gg&[%%er%atg ooy Ogen
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are those yhireh, &oN n 1 acen ecting
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heteroaromatic rings mciude, for example, pyridinyl, pyrimidinyl, pyrazinyi,

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.

. - : TOR:"
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




25 connecting ring carbon. As used herein, C(O)CRB represents O, and so
~ forth. The term "pharnmaceutically acceptable salts" as used Bdres %OQ%C| ude
any salyyouM2tBiosbot h inorganic or organic pharmaceutical Ipceeeaptfal e aci ds
such-as hydrochloric acid, hydrobromc acid, nitric acid, sulfuric acid,
phosphoric acid, citric acid, formc acid, 30 maleic aC|d acetic acid,
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i ncl udes tsxhigabar maceutically acceptable base salt such as amine salts,
triral kyl amne salts and 9 June 2005 WD 02/ 48106 PCT/ EPO1/ 14404 -6 the
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provi ded BePBRiIRed aSRPT t‘? fe8thene and 10 di scussion, the various
functional groups such as the free carboxylic acid or hydroxy groups may be
protected vi amﬁmgeﬁxteic@aade df\tHe otacdaiN proeiledrbelyw &t Her Reactibe Scherge gndups

As used herein term™ dro zabl e ester .or.ethe Lot e ps"
Gos! onit edisahipore b s SRS Ut P B BPDAP el pf ey
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respecti ve car xyl hydr, raoup.. Exe a I 5 KU ul for
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Among the activated ag:"ﬁg1 i ch can utl|lﬁ6c9r qforms%fgg%r_rgueg are
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deri Veﬂ’; f ﬂg%lﬁrtﬁéEﬁJPfoﬂtH&!‘%rplﬁfodfs%ﬂﬂthose in which the acyl moieties are derived from a
lower alkanoic, aryl lower alkanoic, or lower alkane dicarboxylic acid. Among the
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 arlower

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). | |




aci ds. Exanpl es of anhydrides are anhydrides derived from nonocar boxylic
acid such 20 as acetic anhydri de, benzoic acid anhydride, an® JHeREY0% | kane
di car boXyPO¥4HEFd anhydrides, e.g. succinic anhydride a®CREPPI/&E0£h] or 0
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ether protecting group for alcohols are, for exanple, the
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a- | ower 253 unsyRstitated, oF monprubstititedifive ortFraneparedl or allylic
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group whi chVERMF SHemepbatrd detegoarpmalic Fing copistnsdrann b to2 dafsroateras prledted r ed
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pepti de 30 Sé%t hesis. Especially preferred are thdse afii no protecting
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th ohé heteroa

selected 5 fromsulfur, oxXge‘ or nitrogen, w o ombei ng
ni t rogen wHBPCYnds séfosealaA, it is perticubaslynecleinad that Rjiscabstintedtoom  whi ch ring

maybe a Si pgu®sEieddSvraine TRLD S ) : Aty t of 11 ng
carbons, said frpno- ?Jgst iet utlegsigteggé%%%g?ﬁgQfﬁ?%&ylbghﬁéﬁr’%ﬁggﬁ%gﬂyt ut ed
at a posi t PRsebgputedy | ng carbon atom other than adjacent to said connecting

carbon atomwith a substituent selected fromthe group consisting of halo

or 10 hiower al ki preferrebbpAld of Forftfuld F'%@@ | wbhsmde 2
nmonocyclic rin 1zForrruI a_g\ , o? maybe g%ﬁiﬂc C P{A‘:}&%;ﬁ%ﬁ? S’r%'oug |¥]§ésol on with
phenyl ( Fotfl%(l%rg}]la A~})- Ttis preferred in compounds of Formula A-1 that phenyl A is

' unsubstituted. It is particularly preferred that R* is substituted 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




conpounds of formula A, it is particularly preferred that R2 i s substituted
or unsubstituted pyridine. It is also preferred that R is %)’EW%%I. '
Phenyl Avbemsied erably unsubstituted. 15 In a preferredpcamgrowndoof
Formula I, R is cyclohexyl and R2 is a_r§qnocycl ic ring (Formula A-1). It
is preferred in conmpounds of Formula A-17that phenyl A is unsubstituted.

It is parti,gularly .preferr t hat LS .substi I e
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substituent is halo such as brono, fluoro or chioro or |ower alkyl such as
met hyl . "I n one_enbodi,ment of r A4 . ' JNO- It ut ed
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- pyrimdine_of.Forml.a A- 1. Preferably, phenyl Ais unsubstituted or
subst‘i'tat eﬁos\’ﬂotnﬁ‘ilod' r al kyl sulfonyl at the 4 or 7 position. In one

embodi nent of Formula A-1, R2 is unsubstituted thiazole. |n preferred such
conpounds, A iln qleemybpodimsntisiFotmiad-1ovheseB5isicylohexyl and R is hinegmecyglic

positions 5 d 6 r.Substi.t uted w t jtr t b : 6, or
substi t ut e’aﬂ%ﬁ i %uﬁstg:yyeﬁdﬂéa%o}%()aﬁg Rg%nwsﬁd?%%ﬁrg%ﬁbyo%}tﬁ P%r?g{ 4 or 7. In
one enbodi piakl. of Fornula A-1, R2 is a nono-substituted thiazole.
Preferably, the substituent is halo, and A is phenyl unsubstituted, or

~ substituted with 9.June.2Q05 2 / 2 t
positions 5 a oF %Oﬂbef e&%@ﬁ?ﬁ%&é@%}%ﬂ) fgg‘gﬁgéﬁéﬁ%&ﬁ% I%I%PL%{t&gra’

subst i tiot eRP is winkdndeptlix rivrg, hudvit s aiefeydbletat Rhiglsubstityted bt tnswdstituted 7. | n one

enbodi nment ,of Fo | 8, A; 1, I S an unsubstit ut RAZ] L5
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sul f onyl abthers, Rlis icydioireptyl, 20d iF othtens, ®\és qaloodiylrent of Forrmula A-1 where Rl

is cylohexyl and R2 is a nonocyclic

In a preferred compound of Formula I where R? is a bicyclic heteroaromatic ring
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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whi ch 5 haphleen bremo op v slak Proie rbon atom which

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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{8)-N-3- cyclohexyLN-(2—methy1—pynm1dm—4—y1) 2-(1-o0x0-1,3-dihydro- Lsomdol—
2-yl)-propionamide,

r

15 (S)-3-cyclohexyl-2-(1-0x0-1,3~dihydro-isoindol-2-yl)-N-thiazol-2-yl-

propionamide,

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

propionamide,

(§)-3-cyclohexyl-2-(5,6-dichloro-1-0x0-1,3- d}hydro-xsomdol~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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pr opi onam de, (S) 3 -cycl ohexyl - 2- (5, 6-di chl or o- - 0xo- 1, 3-
dlhydr0|30|nd -N-th zoI- - LOP} vl
(S)-3-cycl ohex w2k @r’ Oﬁogyw 08 ?js}@%g?l yﬂﬁzo}\l- tth azol -
| - propio
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{S)-N- (5~bromo—thiazol-2—y1)—S—C'yclohexyl—z-(1—oxo-1,3-dihydro-isoind01«2-y1)—

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-(5-bromo-thiazol-2-y1)-3-cyclohexyl--2- (5,6-dichloro-1-ox0-1,3-dihydro-
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,




9 June 2005 WD 02148106 PCT/ EPO1/14404 -11- _

(S) - 3- cycl ohexyl - 2- (4- met hyl sul fonyl - | - oxo- 1, 3- di hydr o- i soi Ad¥1e 2005 ). N
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25
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10 pyrazin-2-yl-propionamide,

(S)—3—cyc10hexy1—2—(1—oxo—1,3-dihydro-isoindol—2—yl) -N-pyrazin-2-yl-

propionamide,
(S)—S-cyclohexyl-z-(4-ch10ro—1-0xo-1,3—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—isoindol—2-yl)-N—thiazol-z-yl-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,



isoindol -2-yl)-propionam de, 9 June 2005 WO 02148106 -12 PCTLEPO /14404

(S)-N-(5-cbloro-thiazol -2-yl)-3-cydohexyl -2-(7-fluoro-i - oxo-g:@l‘ﬂ?%r o-

i soi ndow«Re8)e6pr opi onar ni 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 - propi onam de, S o _

(93 cyel ohexu) \2ulhobk gl 271 5 9 Qo 9! D S 200 Bz Jh Py 22t -2y
(S) - 3- cyclphpiopkmte 4- et hyl sul f onyl - | - oxo- 1, 3-di hydro-isoinclol -2-yl)-N
pyrazi n-2-yl - propi onam de, _

(S) - 3-cycl oheyry! :?--E7- wethyl sul, f.gnyl -1 - oxo: 1, 3-di hydro-i,sgi nciol -2-yl)-N
“ 1o pyrazin- é_SXIIS_chF% ?xgﬂgr# d)éc?-ul,3-dﬁ1y§ro-1somﬁ%1—%—y?)—ﬁl-qgmoﬁn—z-jcrl-

(S) - 3- cyclmphpipgamitte( | - oxo- 1, 3- di hydr o-i soi ndol - 2-~i ) - N-pyrazi n-2-yl -

pr opi onam de, _

S) - 3- cydohei 2 chlharg-l,soxo0: 1. 3-dj hyds To-i.sqQi ngl ol --2- 7] ).- razin- 2
571_ : pér/ opi Ongﬂ-gT?CJ’(cﬁ)_lLagxyl-a—&-chloro-1-03{0-lg—dﬁéydro—lsomaoﬂE-y%—ngyra.%m—y_-ﬁy _
(S) - 3- cydgivemiphamdide] H- i r ni dazol - 2-yl)-2-(1-o0x0-1, 3-di h-ydro-isoinclol-2-yl)
pr opi onam de,

3- cycl opent yi (35 ¢l Gafch 3 A Rabyal S hadr YR Qb3 hridiod ) 0P onan

N-’(5- chl orprepibhansle; #idyl ) - 3- cydopent yl - 2- (I - oxo- 1, 3-di hydr o-i soi ncl ol -2-yl)
- propionam de, 20

3- cycl ohept Y1 18561 Q¥Rech 21 688-9:0:2°1 B8Ry B i¥idadt 2 5 2@ GhiaZai¥d 21 OP! onam

- N- (5- cHl orpwepihhamaile- 2- yl ) - 3- cydohept yl - 2- (I - oxo- 1, 3-di hydr o-i soi ncl ol - 2-yl)
- _propi onam de,
3-cycl ooctyl -2-(1-o0xo0-1, 3-di h7dro-i soi ndol -2-yl)-N-thi azol - 2- 71- pr opi onam d

€, .
(S) - N-benzot hi azol - 2-yl - 3- cycl ohexyl - 2- (1 - oxo- 1, 3-di hydr o-i soi ndol -2-yl) -
B 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-

propionarnide,

(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,




25 propi onam de,
- (S)-N-(I'l-1-benzoi mclazol -2-71)-3-c, ydohexyl -2- (1 -o0xo0-1, 3- d? HW%QQ%oi ndol
- -2- 0yl )w&%&eam de, 9 June 2005 WD 02/48106 PCT/ EPO1/ 1714494
(S) - N-berizooxazol - 2-yl - 3- cydohexyl - 2- (1-oxo-1, 3-di hydr o-1isoi ndol -2-yl) -
propi onam de, (S) -3-cycl ohexyl -2- -14 -
(1- oxo-1, 3-di hydro-i soi ndol - 2-yl ) - N-qui nol i n-2-yl - propi.onam de,
(S) - 3- Oycl ohef@)+3-2ydiahertit 2 boxo-1,3-dihydro-isoindol-2-yl)-N-thiazol-2-yl-
| -oxo-1, 3-di he/dr 0 [ soi ndol - 2-yl)-N-pyrazin-2-yl- propi onam de, (S)
- 3- cycl ohBSACBMIER:" 0 61, 3-di hydr o- i soi ndol - 2-y1 ) - N- ( 1- oxy- pyri di n-2-yl ) -
pr opi onam de, and (S) o .
- 3- cycl ohexyl (-F-Tydhheyb2+ {1 exxo-13-Zehyidyetissindadi2nit bil-S-mpethyinpyridin o= 2- yi -
10 propi onani.de. .gbst pr ef erabl e conmpounds in accordance with the present
i nevnt i onPAIFEEEEE 8 fromthe group consisting of 3-Cycl ohexyl -2- )
(I-oxo- |, 3-di hydro-isoindol-2-yl) -Npyrirnidin-4-yl-_ 15 prapi.qnam de,
N- ( 5- Cl or o- t fR)aNe(5&@@?@@@—%&1csgz%zxrliz-&cexq-,léﬁ:@m@ter@mé r41dol - 2-y1 )
- propi onaﬂi doe sonamide
(S) - 3- OycPaREBiPRamide: o o1 3-di hydr o-i soi ndol - 2-yl ) - N- 5- chl or o- pyri di n- 2-y
| - propionam .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- Oyel ohexyl -c%fxg%a%hy QF T 1 Gibn e BY Pr@pakr&Pbpctk felothing Meabiiaaz ol - 2-y
- propionarnide, - )
- Oycl ohex §thetes whexaphiengl Al By RY, and B arecsin forgnula N pyr azi n- 2-yl -

10

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




25 propi onam de, (S)-3-Cycl ohexyl -2-

" (1-oxo-1, 3-di hydro-i soi ndol - 2-yl ) - N- pyri di n- 2-yl - propi onani 8d4"®2%me 2005

WD 02/ 4 / EPO1/ 14404 PCT/EPOL 14404
(S)-3- c%‘?%x*@ - 2-(1- 0x0- 1) 3- di hydr o- - s0i ndol - 2-yl ) - N-T hl G20l =220y -
pr opi onam de, -15-

(S)-3-Cycl ohexyl -2-(1-oxo-1, 3-di hydro-i soi ndol -2-yl )-N-5-net hYl -pyridi h-2-Y
| - propionanide, and (R)-N-(5- BB&h@mgyhdi n- 2-yl ) - 3- cycl ohexyl - 2- ( 1- oxo-

I, 3-di hydro-i soi ndol -2- yl)-propi onam de. The conpounds of this invention
can be prepared by the followi ng Reaction Schenes where phenyl A Rl, R2,
and R3 are as in formula |I. 10 Reaction Schenes Schene | 1 B2 0 -14 3 OH

H2N-R2 1' 2' 3' 9une 2005 WO 02/ 48106 o)
Ra _ Ra
OH - H
OH o H
Rb Rb
o} | O
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".




PCT/ EPO1/ 14404 -15 Scheme 2 OH OH 1 1 Ra = hal o, f H or Q?FEO 2@% Nltro

Ro=H Ra = | ower al kyl thio, |ower alkyl sullonyl, = H Sch

H2N( OH QVC;O 48 e conmpounds of this invention may be obt apcR@ePoIMdegact i ng,
substitute ho- 5 phenyl ene dialdehyde | or 1,', with am no acid
derivative 2 or 2' in a suitable sol vent®such as acetonitrile to obtain

carboxylic acid derlvatlve 3or 3. 3or 3 y.th u

sui t abl e het eComponnds of farmnle nzhemphgpiddt mdr;‘g%meg&ﬁﬁl Iqvs, @‘ﬂ?ygﬁulwnyp
condi tion f A Heis PR undi Rbdé hidrogerl a | .
Conpounds%]a&%feﬁ%a?gd%}%grﬁgjng% H{Hﬂﬁc&%ﬁ«*ggl tutsedlas\?\ft h hal o i(Tobtg?l ned

from lo byhatdtighp segheémceaci d) or nitro are obtai ned as described in Schene
2 above where 4 is a suitable comercially available substituted phthalic

1% % S S e R e 72

by reductlon he diol internediates foll owed by
oxidation to provide 1'. 9 June 2005 WD 02/ 481t86 PCT/ ERO1/ 1 40% 16-
Conpoursds of by ondeéphilic vispleerpeningf fiporide vithswith sadipm tHOmFREFAE R

sulfo ”Y | suitable solvent such as dimethylsulfoxide to provide 4 when Ra is lower alkyl tth,

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




may be prepared starting froma phthalic acid 4 where Ra is fluoro and Rb
i s hydrogen by a nultistep sequence: a) conversion to the cH/¥nes#i®8di ng

di net hg‘* (E:Zfs%ﬂs with sulfuric acid in methanol b) nucl eogdfeaagiospl acenment
of flud9 th with sodiumthionethoxide in a suitable solvent such as
di met hyl sul f oxi de to provide 4 when Ra” 1% 1 over al kyl thio, c¢) reduction
of the resulting phthalic.acid 4 g,diols
fol | oned eRpAHQTHLPT ERRCERE %mm&%ﬁﬂ Eﬁsﬁfﬂﬁdsﬁs%ﬂé"%a&%‘Ba‘eﬁyée 1

when Ra  [gqlpue rarain@hl&hbm.éﬁd@) mﬁ?%@tdoapledftotﬁer 6t tdacthp henysp@némg
di al dehyde 1 "when Ra is_| ower_al (X‘{Z hi o an

ac d.2.in refI
acet oni t r f¢repeundehiorglg kmay ee ¢ qwugﬁ%e I bprk\l?gwn ﬁ#&( thio

car boxyl i h39Bs&. 3 and e) coupling with H2N - R2 to provide
corrpounds&)?&?ﬂrarrul al where Rais lower alkyl thio. 15 Conpounds of

f la | where Rais | | kyl_sul fonyl and b
obtaingd by T desirel wimedicREvR AERC KOMeT CLHE OTBP Sora I e wi ¢
hydr ogen %%0 d{gnt 8. fal n}d‘ﬁm& s%hﬁ% b§WohoshtonsiepiBeitrl be chesicall

formula 3 i i's h%dro gen and then_ coupling

t he .r esul h-]emgg damdaphydmad: majof@bparemmuiraobres wsehrtiop Qf thepgnafGometiR PPES t he
conpound 9 formul.a | whe Ra s ReuRds: of
formula 1° Roupd Pt u{ %P“gg \ﬁg ﬁ%@é&ﬁm&éﬁﬂ ¥+1ﬁt01§£f)@ R S, or
raceni c f giipedingtholt @rﬂﬁdto@ﬁapﬁieswlmhﬂcﬂomﬁmi/mﬂ&her@n@l @genlt iAgnengs thet abl e
conmer ci al avai |l abl.e am no aci d. .  Ami no | d 2 Vﬁc a? 1l§p £t ai ned

accor didngpreiersdheheanical meaghis to Factthy r”étBQP atﬁé@f?lp& er at ure
procedur e ﬁ@&gy Qc@éaﬁﬁbl AnYlchnvenfohdl optid3lly. active bisg caﬁb@ﬁmhzhﬁaa 581437 put

.2663- 2666 e reacfed under baS| c condi tions w h swtabl e
-al kyl hal ﬂderﬁssehxgmm Ao the teefempd ﬁpthaaéIYd@VPewsw aeq Y APt

act di o MNEERL KR pBY o8 hAR A RenaThEnB il | dyacas o

obtai ned o] e us onvent i‘ona npounds of

fornula | a_}gﬁ@-meﬂﬁana;ﬁ'lﬂ@&axﬂﬂ&c rAstyedf ihﬂ choventioaal tenluweesowﬂlé@%ur%g; VIR€upl i ng
t he desire

het t whi ch b
50° madl byrEapvHS SHACPHERHEYe P, b A (B iiaB) B LANSy Ba an be
under conugdaems.

" 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




9 June 2005 WD 02/48106 PCT/EPO1/14404 -17- conditions for reacting an
amne with an acid. The N-oxide heteroaromatic am ne (for e?d\ﬂﬁ

2- am nopye ozfugies N- 0) dde) may be coupled to 3 or 3, or theceaphgsnendi ng
conpound of Fornmula | may be oxidized at unsubstituted R2 ring by known
nmethods to obtain an N-oxide. 5 If it i$ de5|red to produce the Ror the S

i soner of {GerRRREE R A orf HH&J}]al‘ﬂese t%reo %&Pﬂ o(i'aaﬂ'uﬁgs %ﬁ)% %%aged nt o

t hese isoners by conventl on ySi cal oOr C

neans of sbb&@‘éﬁhnﬁrthe mrchomels: a@@ﬁ @lr|3omt(hfa thlealechbl orrerchlralpa:nm Tiis
conmpounds | romat

et unent ecicl BRI el A id B BRI Grod BEL et AR
agent . Amwyht@ealgﬂhqb mf@rmmec h'E!m C@kespemhsvlchast&nedmastoftthe derivatveedf at e
car boxyl iC 3: ical l cli.ve base. nvent L onal
optical Iy 3%?2} (lalgbgfsdes :?:aarl%\’I %e u %’5 stega%ta S, anyt??nge’?n%cg’ﬁfﬁﬁ’%ﬁm%rmng
‘the prefer mdlodpstsudahd IyIPIaGt iThe rmimg ;a:t:‘rediahime@mdmakﬂexs dAcintivés cafthdicbdases

21 pha et HRABA RS EBan e BorR e ROVERGF T OUBE o B | n

resol vi ng %Scamgénutuangatsnw:tﬁmnabkm@ai Imetlaeisi tochydeglaad 4n astenér HagLsdecan be
utilized i ut this reaction. In the resolution step, 3 or 3" is
Zed Qg S, - In t ! .

reacted w e op active base in an inert organic solvent nedium
to produce salts of the optically active amne with both the R 20 and S
i somer 40of 3 oPn 3he basis dfltleeif cupzbﬂﬁtpafatﬁvith:%s@u&ﬁﬂﬁe, the bpapaindsest abive

pressure t_.Chitic the salt f |on an a room

t enper at u?ilé?rgﬁ%q rgnygﬁll’?%‘f?sc gﬂ‘%‘%ﬁ? o1 EFﬁ %%ﬁgf%gﬁsb%@%ﬁﬁat ed
by any coresemtintingd exeidspsheditainens cofnltaiﬁihgﬁaﬂaimpdit)dﬁi af Forzaild Orure Alsb Qn
crystallizgti gf@gg)ch of th%sa ts _can be. c &severt dtothe. re pectlve 3 or

3" in the R4 TFTY A Bh by 2Ry B 95 actregfistich e 25
preferred \akgdd PraEEs r;:dn:lpmisa t&ﬁ;@@glsﬁaﬁﬁ Bidre cdmpoundk of meﬁbﬂm akd, Q@clé&:&cg A
aqueoug. aci ds, _such,as .ag ueo u ur ueous rochl ori ¢ acj The
confi gt at " oFPoF 8t|he§ W&‘r‘a& taﬁ‘gestﬁf%aréf Bgmﬂgﬁtﬁfll onis
carried thooughg. tH}ecoeﬂibmtrg 4 eaapo@id of formula I with a pharmaceutically acceptable

~carrier and/or adjuvant.

The pharmaceutical compositions may be administered orally, for example 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




schenme to. produce the desired Ror S isomer of formula | or II. The
separation of Rand S isoners can also be achieved using ange'HE?lﬁféﬁﬁc
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di ast er eongkSvRfatibh df dehblicpieyige, Hufferss addtidy wbints acCirtioxilants. A's neamiobbdn be
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subst ances dp#ges of abarehil Ehmelghady YsishtPghdayicgrin Nt @usiEetalighni ni ng a
conmpound of forrmula | with a pharmaceutically acceptable carrier andl or

adj uvant. The phaiR&Rishi willl beCkutiep ahddreosd Mo the fellbvwing Bikamelbspwhich are f or

exanple in the formof tablets, coated tablets, dragees, hard. or 'S%t
gel ati & ngspp}@gges <6 |illestigHen and are not mtended to limit the invention defined in the

claimas which follow thereafier.

Svnthesis Examples

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




20 enul sions or suspensions. Adm nistration can also be carried out
rectally, for exanple wusing suppositories; locally or percu w&%%qu for
exanpl e \Wwaighgs@k Nt nents, creans, gels or solutions; or pahraRbeiably. €. 0.
i ntravenously, 1 ntranuscul arly, subcutaneously, intrathecally or
transdermal 'y, using for exanple injecta®e solutions. Furthernore,

adm ni stration can be carried out sublingually or as an aerosol, for
~exanpl e in theA ikt 8)-(a)sprmnocFdohdxhrepropijvanicadidhydbtet (d10gt 29.2 coat ed

tabl ets, dragees por rd,. at | C ul t he .conpounds.,of. the .present

i nventi on Wﬁ%%d;@ﬁ?%@%%%d‘%ﬁgﬂﬁg@&ﬁ?amoﬁ ?'Han%te,ym’rlﬁg? Q&h i“@‘)cwasor gani ¢
exr'i pi ent Szeﬂﬁmrfcl t 26h lﬁhg&tﬂiﬁagdne T ChiRheB s a]idr?li‘ed 1@3:1061 ®, rodﬁﬁgﬂ@ﬁrﬁatre h?r d
gel ati ne ca S in o 0se,, hai.ze starch, or ri vative t her eof ,

S o o SRR Er e to Do T The S athe BEreR ol B EbET Rr I Fs e i 11 Sof
gel ati nls_ dS&emnsxl sild (_egmimfd giflee.ss;g (m%@mﬁt&)-y{gembkﬁﬁo(mxo-wx&hyf drfﬁat S, .
sem -solid ar,lig ol yol s. etc.: . accorgdi e ure ctive
ot edr et sndol A eRRgkR id s R S MmOt Crebmbale ™S o
for soft gmrabpndoeaP38h.B21. For the preparation of solutions and syrups,
exci pients which may be used include for exanple water, polyols,

sacchar ose Lnvert sugar. an | ucose. .For. injectahbl e | utiQns,. excipients
it oy 18P BS 6 DrEFTRh b2t o5 o dirine ean e bt - 10" 1 or
exanpl e “Bél%ﬁionﬁhﬁé@m s, polyols, glycerine, and vegetable oils. For
suppositories, and |ocal or percutaneous applicatiaqn, excipients which may

be used®i ncl ude®  wluticaxefil-8-arelobewal-2d1 -gxar Wewdaydspispingelde¥)-premieniand
st - SOl | gt (ot nid6hy 8! 86 1T 0 ARNTBLEUIEERLoRINBARNLiVDS Y al S0

gontain preserving agents, solu isin Ca;gents, 5 stabil'1Sing agents,

Cwetting agetmmethpimonium hexafluosopleasphaie oISt 51 nydel aadd: salts for
the variatjn i C r [ | o dant s.
ol BRTEES gkl BRI in O o Eliient SHICIR (R B PC VBRI Mol o

As nmentione ear

agents. | tN;Nsdisoprapyletiuilaning (0.6hml; 3l imenefludeapveises St mixtmeavapaliafedct ur e of

the pr ?Part?%&aﬁﬂsto %&P RABp L9t Cand Sl dvErhidtR! TheFhi @w%%fhe‘n dHeQus:

intranmuscular or oral adm nistration, nost® 10 preferred is ora

admi ni st r atithowateminsl the vagpaic layer wasled withebromdoiedddaSO4), dlieradand are

ggm \r/lles;[ ﬁgc‘lf)gcéélngrﬁfédfiﬁ Gh&b %o @WH%&&%&@ I@ﬂh%ﬂfoxﬂ%ﬁfa%h?f(ﬁo&%e h§C! fic
eluent: 3% inethanol/methyiene chloride) provided 325 mg (75%) of (§)-3-cyclohexyl-

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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the age and the requirenments of the patient and the node of application. In
general, dosages of about 1-100 ng/ kg body wei ght per day cSnEne 4eQp

consi dq’igb;i,{ﬁﬁ“ This invention will be better understoodpirgmi/fgef ol | ow ng
exanpl €s; I'ch are 15 for purposes of illustration and are not intended

to limt the invention defined in the ~&ai ms which follow thereafter.
Synt hesi s Exa)rﬁ)l:ies 20 Exanple 1

(S) - 3- cycl ohesiiis rporEgsvas perired,r BOPorRRg oS Py TRobRIkZa - o913
pr opi onamgge; sk B ofi2-y1)-propionic acid (prepared in Step A of Example 1; 120 mg; 0.42
T e i o o

S)-(+)-a- . . . . . - 1 e dl' | d
bhthal 1 ¢ @#gﬁxa‘ﬁeg“?y‘gggfﬁ%?f‘%@%@%ﬁ@ o rf?iéﬂz 50 ) vas
ref | uxed fissindud-2nylimiidhiazel 2rdguapionpaids ag ofthae aﬁ’éqq’ d>EBBIDI o room
t enper at ur, ?m&{‘ﬁ:{#{égl@:g&-ﬂ‘ﬁ%@ﬁﬁ-% ohd 2591 dxd- V@ Aitlyidrb 9cedad A yland

0 acetonitril

washed oncé W

(S)-3- Q/c.lpmhﬁny#mme(aiawt@tem@dmW@m{d‘?%%é‘i@&gpgg ¢ fogf‘?}pé%&fﬁﬁg%i d as a

white sol iy I for CL7H2ING3 (M) 287.1521, found
Do S5ay (7 0a, TN #8158

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

propi onam de 10 To a sol ution of

(S)-3- coycl ohexyl - 2- (1- oxo- 1, 3- di hydg@mniLsfs §dol - 2-yl ) -propionic acid
(prepa}ed in Step A, 286 ng; 1.0 rnno Ei O benzotriazol -1-yl-N_ N N, N-

t et r amet hy($)4NefS- Bronine tfiakd-dpioyplobexy @E(@aaxoslea)dﬁgﬁr%;spm#/ﬂ%ﬂ nd 2-

am not hi azol e §125 ng; 1.2 mmol) in dry nethylene chloride (10nL) at OC was
added N, REORPREDIoyi et hyl amine (0.55 ni; 3.1 nmol) dropwise. The mixture
was allowed 15 to warmto roomtenperature and stirred overnight. The

m xture was then partitioned wth wat nd the organic | ayer washed with
brine, dried (MySO4), filtered and '

R
7;

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 temperatufe 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 / hfaxanes to give 15 mg
(58%) of N-(5-Bromo-thiazol-2-y1)-3-cyclohexyl-2-( 1-o0xo-1,3-dihydro-isoindol-2-yl)-

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




concentrated in vacuo to give a crude residue. Flash chromatograph '

(Bi ot age 40S; eluent 3% net hanol / met hyl ene chl ori de) provi d® U'l'?z?ﬁ/% (75%
of (S) - 3AGYE exyl - 1404

2-(1- ox‘gs)(li}?él}@lphydr 0-isoindol -2-yl)-N-thiazol -2-yl-pr opipgrrlréErgocli/el 46{1]8 a light
brown 20 foam El-HRVS rule calcd for C283H23N30YS (M) 369. 1511, found

369. 1513. Exanple 2 (S)-N-(5-Chloro-thiazol-2-yl)-3-cycl ohexyl -2-(1-o0xo-
1, 3-di hydro-i soi ndol - 2-yl ) propi onak%amplest C1 9 June 2005 WD 02/ 48106

PCT/ EPO1/ < ' qﬂﬁ% ' )ONpt'I x f
(S)-3-cycl %éﬁdéﬂ?@%ag’%%&g%g?&y ro?’?sm olizégﬁ;‘}lﬁﬁ ropi Oli’ﬁ}%l aC}irld
(prepar ed propiremideof Exanple 1; 120 ng; 0.42 mol) and '
2- am no- 5-chl or ot hi azol e hydrochl ori de ( ng; 0.51 nmol) in a nmanner
simlar to that used for the preparatio
(S)-3-cycl ohexyl -2-(1-o0xo-1, 3-di hydro 5
i soi ndol - 2-yl ) -N-t hi azol - 2-yl - pCbgj

B) to provide

N- (5- Chl or o-t hi azol - 2-yl ) - 3- cyclFbhexyl -@- x0- 1, 3- di hydr o-i soi ndol - 2y1)
propi onam de as a white solid in 59%yield: RVS nfe cal cd for
. C20H22CI N3@2S (Mm+) 403.1121, found 403. 11245.\;110 Exampl e 3

"(S)-N-(5-Bronp-thiazol -2-yl)-3-cycl ohexyl - 2- (1- oxo- 1, 3-di hydr o-i soi ndol - 2-y
| )- ‘propi onai nide_To_a suspensi on of

(S) - 3- cycIVYRRAY 4P dichlored.2 ~d-Rydrpgymethyl bgaganes. v ) - N- 15
t hi azol - 2-yl - propi onam de_ (Prepared in Exanple 1;_ 21 ng; 0,06 _nmol) and N
br omosucci ni m Bea sired seiption of Gorars [tgtrahydepimva comples D 8- pkl-p M spl¥tirRe (1.0
m.) was ' - 0 A ) : stirred
2t 050 i n 1 EEAREYARBHTKIED cobldo (R R e g L T enzoy
per oxi-de (45diphlavepkehalic 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

'Nde as outlined in Exanple 1, Step

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 mixture stirred for 30 min. further. The mixture 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

s _ 5 .
chr omat 001 Ap RSy AR ARG Lota? B TR coRE T A G/0, RFA 501 0 91 Ve 1P
of N- - ( 5- Br fommd2RiLazol - 2-yl ) - 3- cycl ohexyl - 2- (1- oxo- 1, 3- di hydr o-i soi ndol - 2-yl
) 25 propionanide as a grey foam ElI-HRMS mie calcd for C20H23Br N3O2S (M)
447.0616, found 447.0623. 9 June 2005 WO 02/48106 PCT/ EPO1l/ 14404 -22
Exanple 4 (S)-3-C _ o ' _
ycl ohexy! - Step &; GS)eB-cydiamyLzapsgwﬁqmomMﬁeq;a-a&y&dpisa&msl-i:ymﬂagﬁﬁ:?é - 2-yl -
propi ongm de,CE CE 5 StepA: 4,5-dichloro-1,2 -di-hydroxynet enzene To a
stirred so?’ﬂ‘?i on of borane tetrahydrofuran conplex (45 nL of 1.5 M solution
in tetrahydrof ALaRAHL 8 YL BtRSH; .under..ni trog e dded a
solution of 4, 5-di chl_ot%ﬁpﬁ?h(gl Ic g@?{?ﬁ ) Fi%’gj‘m‘é add fydrate ﬁgogffggg
t et r ahydr ofgrekrend365dighlatophthialiedicarbexalde Rde threphrdpe Siep®; 186 ¢t higsend of

the additi { ] allowed to stir for 10.2. 5 h at 0C. The

m xt ure m@%@e@%ﬁggé%geg%\%iaycﬁs f%ﬁ‘e%#naﬁ%%for dats Thgamixturg westhean

ceased. Thalowked taica] wad alidwalwedtind = rodm aémpaafire RIFRA! Thekelid Whs & nut es

and theg,so [ v i vaguo., The resjd taken up into ethyl

et at o VLR ERRYEG it FE SCaPtiient Fand e oo Srriehehan by

br idne sol Ubitedichldhe laxgas-clihyexs-ididodasylppk oﬁ/i()aq&i;glagh ﬁgfétflﬁ'%ﬁ-)l soffd:l t er ed

~and concengr in v 0, 0i : 00% of 4, 5-dichloro--1,2

- di - hydr o@n@%mﬂ%ﬁ%@ﬁr §§P§9%‘§é@gﬂ#§ﬁ9 IPRRE35%H4d for CSH7C1202

(M -1) 205, found 205. Step B: 4,5-dichlorophthalic-1,2-dicarboxal dehyde
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 : :




To a stirred solution of oxalyl chloride (2.6 niL; 29.2 mml) in anhydrous
20 nethyl ene chloride (35 nL) under nitrogen at 78C was added JUn®30Qf i on of
di methyl sulfoxide (4.2 nL; 59.1 nmol) in nethylene chlQrj 0 )
dnopmjséyo?ﬂﬁn ®lution was stirred for 10 minutes and tﬁghgiogéﬁﬂ i on of
4,5-dichloro -1,2 -di-hydroxynmet hyl benzene (2.50g; 12.1 mmol) dissol ved
in 16 nmL of 1:1 nethylene chloride/dinethyl sulfoxide was added dropw se.
The resulting "dd d}ﬁ)lﬁﬁ&vz{%tﬂréﬂ@diﬁﬁ BOBPGolipling of (S)-325clhhiemstiizy(56¥ ne (30 ni;
s adde

17.6 mmol ) _. sl Q) over j,nutes and.the m xtur alsl dto
warmto r Zﬁi Orf’é‘ﬁﬁ%‘?‘&t%&‘gy%'w%‘ﬁﬁgﬁ%g’bfﬁr@ﬁ%c %éippdﬁ’aﬁ?‘iﬂj %Wl%g’l Rhat er
(_153 Irrh) aa:cg%s@igigg @gbgﬁnm)tahg_aeédﬂmbﬁna%wmsﬂgehy&h?ﬂe?ﬁg altmangy@ras wgg hedf

Wi , .dried over, sodium su e. and congcent.r Y ) o}

4, 5- di chl GRBERIRAMATST SEier et v %ﬁbﬁB&WW/%@I?ﬂﬂg%&Y‘zg(ﬁ: > 7

];g 'uﬁ gr ggi( adx%flg%&%ya&-%oﬁﬂom\l’ﬁ)iﬂtih%zoﬁﬁyl-%isﬁdzﬁﬂef(@&ﬂﬁ&l-maﬁﬂﬁ' el, 1) 201,

(S) - 3- cyc|BerRtoprovigde bl-(-Chlogedhirza) oyli-3svalohsa o- { S Hichioro2-949 L3t opi oni ¢
5 aci d A miacddil 51§ thofoaitha hexHasRRoM RALCERFARIID I al @l

(1. 05g; S%Cﬁ!m%dg%ﬂél%?%?c I o?%ﬁ%ﬂ%l I cagiiagg@bygxal dehyde (prepared in
Step B; 1.f26CgHSIR60:50M ) 4710342 oy 671924535 nlL) was refl uxed under
argon for 72 h. The m xture was then allowed to cool and allowed to stand
at roomtenperature for 2h. The solid was filtered 10 off and washed once
with cold acetonitrile to give 1.33&(64% of (S)-3-cycl ohexyl -2-

(5, 6-dilehl oro- |-o0x0-1, 3-di hydro-i s&%agple ®-y| )-propionic acid as a |ight

brown solig; l5.HR H 20+ ound

355, 0747, QNS REP AP oA g M odet S gar 0

I'soi ndol  3sgihdolig~ylMpeapionamidd - pr opi onam de 15 BOP coupl i ng of

(S)-3-cycl ohexyl -2-(5, 6-di chl oro-1 - oxo- - di hydro-i soi ndol -2- yl)
propionic acid (prepared in Step C, 24 . 0.70 mmol ) and 2-am not hi azol e
(91 ny; 0.88 mmmol) in a manner simlar that used for the preparation of

_12._ Cl
(S)-3 | | y
, cl N
_ 0 g >=N
S/

Br

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.




cycl ohexyl - 2- (1- oxo- 1, 3-di hydro-i soi ndol - 2-yl ) - N-t hi azol - 2- yI ropi onam de
(outlined in Exanple 1, Step B) to provide 9 June 2005

(S) - 3-@rcdoigensy! - 2- (5, 6-di chl oro-1-o0xo-1, 3-di hydro 20 PCT/EPO1/14404

i soi.ndol-2-71)-Nthiazol -2-yl -propionawi de as a beige foamin 35%yield:
El-HRVMS nfe calcd for C20H21C12N302S (™) 437.0731, found 437.0725. Exanple
5 (S)-N(5-Chloro-thiazol-2-yl)-3-cycl ohexyl _

2- (5, 6-dichloro-I-oxo-I, 3-di hydro- 25 isoin.dol-2-yl)-propi onam de 9 June
2005 WD 02/ 48106 - 24 PCT/ EP01/ 14404E,133hp1ec70rrp0und was prepared via BOP
coupling of (S)-3-cycl ohex
di chl or o- (S)Mdﬁ}ﬁnmmdﬁl@}/ 28} %d;ypl@eyyl)%&—m -Lrdihgdrogispindob 2y i

Exampl e 4, ge 250 ng; 0.70 mmol) and 2-am no-5-chl orot hi azol e
hydrochlé?ﬁag’r%fg ng; 0.88 nmmol) in a manner sinilar to that used for the
preparation of (S)- 3 cycl ohexyl -2-(1
oxo0- 1, 3-di hydr o-i soi ndol -2-yl)-N-thi a
Exanple 1, Step B) to provide
N (5-Chl oro-thi azol -2-yl) - 3- cy
~di hydr o-i soi ndol - 2-yl ) - pr opi onani-#
me calcd for C20H20C13N3X2S (M) 4 o found 471.0345. 10 Exanple 6
(S) - N-(5-Brono-thiazol - 2-yl ) - 3- cycl ohexy ki i) (5, 6-dichloro-1-oxo-1, 3-di hydr
0o- isoindol-2-yl)- propl onam de ci Cl This ound was prepared via BOP
coupling of (S)-3-cyclohexyl-2-(5,6 15

di chl g o-1 - ox0-1, 3-di hydro-i soi ndol -2-)d)-propionic acid (prepared in
Exanple 4, Step C;, 248 ny; 0.70 nmol) and 2-ani no-5-bronot hi azol e

hydrochl oride (154 ng; 0.89 mmol) in a manner simlar to that used for the
preparat| on of (S)-3-cyclohexyl

This compound was prepare<12 vxg ]B_OP coupling of (S)-3-cyclohexyl-2-(1-oxo-
1,3-dihydro-isoindol-2-yl)-propionic acid (prepared in Example 1, Step A, 287 mg; 1.0
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

2-yl -propionam de (outlined in

- (5, 6-di chl oro-1-oxo-1, 3-
3 Heige solid in 37%yvyield: El-HRVS

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.




0x0- 1, 3-di hydro-i soi ndol - 2-yl ) - N-t hi azol - 2-yl - pr opi onam de (8|th |£(?0% in
Exanpl e wo 0868 B) to provide une

N- (5- Bronp-t hi'azol - 2-yl ) - 3-cycl ohexyl - 2- (5, 6- di chl or o- | - $¥J/HRIY/19G4

di hydr o-i soi ndol - 2-yl ) - propi onam de as adeige solid in 40%yield: El-HRVS
me calcd for. C20H20Br C12N302S (M) 514.9837, found 514.9836. WD 02/ 48106
-25 9 June 2005 PCT/EPO1/ 14404 Exanple 7 )

(S)-N (1H Benzoi m dazol - 2-yl ) - 3-cycl ohexyl - 2- (1- oxo-1, 3-di hydr o-i soi ndol - 2-
yl)- propionam de This conpound was £8d via BOP coupl i ng of

(S) - 3- cycl(8hpxBénzbthialolox -3 bRY Q43901 BWhvdroYikdmAbRRI i ¢ acid
(prepared (i )r: Exanple 1, Step %ébg%@r%gﬁ df.%gi’gmd%gn%&%ﬁggg ‘benzi ni dazol e
(119 ny; PrOPIRARBAY in a manner similar to that used io for the
preparation of

(-S) - 3-cycl ohexyl - 2--(1- oxo- 1, 3-di hydr
2-yl -propi onam de (outlined in Exanpl

N- (5- Brono-

t hi azol - 2-yl ) - 3-cycl ohexyl - 2-(5 -| - oxo- 1, 3-di hydr o-i soi ndol - 2-yl)

- propionami de. The crude product” wa§ pyriNied by reverse-phase HPLC

(Rainin Dynamax SD-1 instrunent) usi%gj a di ent”of 10%

acetonitrile/water/0.1% 15 trifluoroaceti & adid to 100% acetonitrile on a
)

oi ndol -2-yl)-N-thiazol -
Step B) to provide crude

r

- Cis colum- The conbi ned fractions contai product were concentrated to
renovesnost of the acetonitrile and then e acted with ethyl acetate. The
extracts were dried (sodiumsulfate) and concentrated in vacuo to give 240
ng (609 of (S)-N(IH Benzoi m dazol:2-yl)-3-cycl ohexyl -2-(1-oxo-

L D oot BARIARIR SRR S s R UG L
June 20051.3mdydep@spindekG4y1)-propionic acid (prepared in Example 1, Step A, 144 mg; 0.5
mmol) and 2-amino-benzothiazole (81 mg; 0.55 mmol) in a manner similar to that used
- 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-
15 oxo-1,3-dihydro-isoindol-2-yl)-propionamide as a white solid: EI-HRMS m/e caled for
CoqHpsN30,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




Exanpl e 8

(S) - N- Benzot hi azol - 2- yi - 3- cycl ohexyl - 2- (1- oxo- | , 3- di hydr o- i s®il¥fiet0a. y|)
pr opi one eksogThi s conpound was prepared via BOP coupl i G-Bf01 /14404
(S)-3-cycl ohexyl - 2- (1-oxo- 1, 3-di hydro-isoindol -2-yl)-propionic acid
(prepared in Exanple 1, Step A, 144 ng;20:5 mol) and

2- am no- benzot hi azol e (81 ng; O0.55 nmmml) in a manner simlar to that used
10 for the prépaxare oh (Bj-(+)-0-aminocyclohexanepropionic acid hydrochloride (2.69g;

5201~ or opt oo e PR die okl (VAT Bpbhinsptn i omL
N- Benzot hivag @iftued for 42 h under nitrogen. The mixture was allowed to cool to room

yl -3-cycl ohex | - 2- o-1, 3- dlﬂ dr o-i soji_ndol yl) i onam de. The crude
' oduct ¢ i i sdcladiodorie Sk BRY FUNEASE 9 veBog epeauth 230. 400

h, el Lt Rl i f
(m;)s 9 geg%lﬁl ra}cl:ezéz%/@@g be ;Qggg @%ﬁ‘a j;gf@g%&é:y&&h&wl@ (8o D3 Ghlo-0

Oxo- 1; 3- disnyldﬁb?-wbmrmgmczcwa)samlm sotidnEHERMS mih caled $a1 G NOs VB i e
cal cd for 95%%)?@ @Q’J, 419. 1667, found 419.1661. Exanple 9

(R)-3-cyc ohexyT - 0x0-'1, 3-di hydro I soi ndol . -2-y1)-N-thiazol -2-yl-propjo
namde 20 N Step A (R) - 3- Cycl ohexyl - 2- (1 -oxo-1, 3-di hydro I soi ndol - 2-yl)

propi onic d 20 02/.4 PCT/ ERQ m xt ure of
(R)-(+)-c%t-e%?%1 ﬂ%%} ‘g‘ﬂ‘&gk ‘?iﬁ"u &E‘?‘O&S%E?Io%ﬂﬁﬁ 2‘22 g; 15.7 mmol)
and pht hapiopichagidddoxal dehyde (2 50g; 14.6 mmol) in acetonltri le (60 m)
was refluxed for 42 h under nitrogen. The m xture was allowed to cool to

room t enper atTy £schidorf i (RRStcyeRpe-1-01-0f0- 1§ttﬁh§&bllgoxm—i j/l?-tp%;ﬁ@ln@ff and
washed once. with 5 cold acetonltrlle to give 2 3% 0o
(R -3- Q/Cﬂ%@i‘iﬂﬂeﬂi{lﬁ%& Hagmg; Gy el gﬁwa@l&ﬂ;l Gpidnic acid as a

\gg;t §5§gl teém&hyxmn%exﬁﬂof@h&ﬁha@(ﬁdﬁi MBS n{Mo)ss mitbitaal. found

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 B: (R)-3-cycl ohexyl -2-(1-o0x0-1, 3-di hydro-i soi ndol -
yl)--N-thiazol--2-yl- 10 propionanride To a sol ution of 9 June 2005
(R - 3- qygloghgsy!| - 2- (1 - oxo- 1, 3- di hydro-i soi ndol -2 yl ) - pr eprapepieci d
(prepared in Step A 144 ng; 0.5 nmol), ,@ benzotriazol -1-yl-N, N, N, lIn
tetramet hyl uroni um hexaf | uor ophosphat e (2 268 ng; 0.55 mmol) and 2-

temporat o %'fﬁa@ i Gk TS Ry RS A 895 Al i ). 00m 15
i 1t e wieh Bopioliids aGpia £dﬁemafn“iéip][@?é e o g e | Byer
was dried oemd%@tyydrq-ismﬁlé?]e%rym&quwke rRICBAPIRTRICS 28 @ VIS Sﬁﬁegna%gc%r udg

residue. E -ﬁ:FﬁM @LH% a192h03, @&uﬁiﬂmmmsh el uent:
30% et hyl aeg%th‘%lltce exan%és provi ded 3{?@149 (81% of (R -

cycl ohexyl - 2- (1- oxo- 1, 3-di hydr o-i soi ndol - 2-yl ) - N-t hi azol - 2 yI pr opi onam de -
as an off white foam EI-HRNIS mie calcd for C20H23N302S (M) 369. 1511,
found 369.1511. Exanple 10

(S)-3-cycl ohexyl - 2- (1-oxo-1, 3-di hy dEo |g0| ndol - 2-yl ) - N- qui naol i n-2-yl propi on
~anide 25 Thits (s:)emmaemsz-cﬁ npm—é@xw]as Bmydcroammdtd-i’oyl)-N-thlazol-z-yl—

(S) - 3cyc|ohex O 0 11 d

(pr epar ed Hrﬁplg Eﬂ’lﬂ\ ﬁgéj‘fn#f) 3'253’%%'“'[“"1%}{?‘ 3 Hgﬁgkgﬁdr%%ol i ne
(180 ny; RERIzbI-I 1 r@pﬁaﬂm@e mlar to that used 9 June 2005 WO

02/ 48106 / EPO1/ 14 -28 for the preparation of

(S)-3-Yycl ohexyl -2- (I - oxo | , 3-di hydro i soindol-2-yl)--N thiazol -

2-yl - propi onam de as outli ned in Exanpl e Step B) to provide

"~ 3-Cycl ohexyl . -2-(1- -

0x0-1, 3-di hydro-i soi ndol - 2-yl ) - I@.qui nol i
solid in 99% vyield: El-HRVS rg%
413.2103. 5 Exanple 11 11.1.

(S)-3-Cycl ohexyl -2-(5-nitro-1-oxo-173-

-yl -propi onam de as a white
C, 6H27N302 (M 413.2103, found

i soi ndol - 2-yl ) - N-t hi azol - 2-yI
=N

A

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




propi onan de and 11. 2.

(S)-3-Cycl ohexyl -2-(6-nitro-1-oxo-1, 3-di hydro-i soi ndol - 2- 8 June 2005

~yl) - N-t Wicapnigi@- y1- propi onami de 10 StepA: 4-nitro-1,2 - dceErnaxpmet hyl
benzene To a stirred solution of borane,fetrahydrofuran conplex (70 niL of
1.5 Msolution in tetrahydrofuran/di efﬁélf et her) cool ed to OC under

ni trogen a a.solution.of is.4-nitro al,i.c, aci d 33. 2
ol 5 i PP Pl cBoRES R SRR A0 e Sediie it Bifona: "t he
end of thgagsteidd BN10 foiRited 24idthéh \WaShdloh @M chikr€- 1X-dik(h Efafoﬁméth@l)at 0C. The
m xture was allowed to warmto roomterrperature and t en ref|uxed for 18h.

The ni xt ub@2apsCaA%Soned maol) dissolved mudtanl ipbil seirdenegiderdséingihgh, net hanol
and _ConCaidiieths!dddPauwickN Inb Gluiitis Midurt uHcE’d ?mim@mm acetat e,
washed wit sat ur at I um bi carbdnate sol ution | owed by bri ne

sol uti én. Tﬁﬁhybngm{ﬁﬁ n&xt&%@moma@scadd@usl(\wbm‘@nﬁé uumalt:e)md the mixtueed and
concentr ag vacu ve 5.61 nitr | xynet hyl
benzene a g? ?&% %3?(2%/‘1)“6 cﬁ](u%ﬁ— C%@é‘%{egound
182. - 25 Smp nEL) aﬁd@kﬁ-ﬂi@e@%ith@:dﬁkﬁ&)@ eti6xride, mue&&a&z@m!rmhslﬁ& whh N stirred

sol.ution of oxalyl chloride_(4.90 niL; 55.0 |n an drous hyl ene
chi or i do Db e PusReRRuR W ROTCaTERIS B ATBOS BT PRORDB R ot byl 9

June 2005 zmwxﬁﬁlégﬁ:lﬁ@{é@%ﬁﬁﬁ@ ﬂnﬁg@bfﬂbﬁ%&ﬁa&)éra%ﬁy (antalréﬁ m(;Dl) in

net hyl ene chl ori de mL dr(}ﬁvvlse The solution was stirred for

mi nut &8 a8Vt elagntsl opﬂwlmtaéer Wpﬁﬂ@)we@iﬁ(ﬁéf@@fd@l@rh ) benzene
(51550 B 0 B bk BTGB S

sul foxid dropw se e resu t 78C for

-3 h. 5 M@ﬁnégHMM4%lmmd\dﬁs added sl owly over 15 m nutes

and the mxture allowed to warmto roomtenperature for 2h. The m xture
\(lz\ﬁlso(rjz ljgtﬁ%%g gjt %J ﬁ’h\é\%%%r 2 ii':ne%j %ﬁl@%yéwcgg gl— 3;1)23% um sul fate
and concentr a}& ?glxi;[ure (gfl XS%—HS-%ggmfnoncIy}:lg ex%épr}gp or&?cngadehydrate (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 filirate 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




1, 2- di car boxal dehyde whi ch was further purified by flash chromato
(B| otage 10 40M eluent: 35% ethyl acetate/hexanes) to give ? of 4
nitro- Wls gr boxal dehyde which was estimated to be apﬂfrgggm gd;y 40%
pure by LRWS cal cd for CSHANO4 (M* - 1) 178, found 178. Step C.
(S) - 3-cycl ohexyl - 2- (5-ni tro- | - oxo- 1, 3- difydr o- i soi ndoI 2-yl)-propionic acid
A m xture of SS) +) -a-am noc;lldohexanepropl onic acid dra’hg &#%8 g, 3.93
15 rnnol ) samdl) and 2ramipethieapled %@QB&%%@H%%H@EP % 2.02g;
3. 95 mol )thé 81% (s*e g-C}‘cf(% 240.5: 0920 £ty 40 iEhdoLe LBy An
addi ti onal c am nocgzg exanepro ionic aC| d hydr ate
(0.775 g; ;#o@@nmﬁbXaWrmide@xapmleﬂ;ﬁmP gmm Y and the

t | - t
Toom 1 emelBiteaed GieeTenty 3B B} #ae eﬁe%#g)é%‘éhﬁ"%‘?ﬁﬁéﬁ%‘%%ﬁ; ‘?:1 ‘Fffjcm d
t - 8 N K052 arsiide:i BIgHIBMS m/e caled for
_?g)e gnizf/(rziioﬁ}éd-ps%uﬁra—lm t%%smdl ﬂﬁ o i SOj nldo propi oni ¢

Dﬁﬁt 444. ]i3§3nfé’PP8 414 %3& axyddfﬁ mg O rcc'loxsoméﬁc) 3-

aci d t oget okt

(S)-3-cycl @%bﬁaﬂjfk ?%!(énﬁici %;-Q;xb 19X Qihlddr lelﬁnsr Byi)9eiiendl-Rylyprbpionamideni ¢ aci d
inaratio § [trate was then concentrated in vacuo and the
resi due rHeﬁiBMSamVatzaémifDIQmM‘t%ﬁMt)ﬂéﬁlé ifQundf d crop of product
(1.01g) which appeared 25 to be further enri ched W th

(S)-3-cycl ohexyl -2-(5-nitro-I-oxo-1, 3-di hydro-i soi ndol -2- yl)-propionic
acid. The m xture had ES-LRMS cal cd Exampid ¥2H19N205 (M - 1) 331, found
331. Step D . . . )
(S)-3-Cycl %)@)-Nz(S(gh],qm-,tly]azolo«'&Zng-gycan’g} % (%'Ebtr?l'&quoil’s'%lhﬁ Phi azol - 2-yl
- pr opi onangsﬂﬁ l)-proplonamlde and 12 2. (S)-N-(5-Chloro-thiazol-2-yl)-3-cyclohexyl-

(S) - SQ/cI 5 6- ni tro-1-oxo-1,3-dihy dr0|sAndoI 2-yl)- 30 N

t h| azol - 2- :y(ﬁ-pmpﬂm&%@x@@omﬁvhﬁwfpmwﬂ

(S)-3--cycl ohexyl -2-(5-nitro-1|-oxo-1, 3-di_ hydro-i soi ndol -2-yl)- propionic
acid (ca. 1:1 mxture of regioi soners, yared in Step C 301 ng; 0,91 9
June 2005 WO 02/ 48106 PCT/ EPO1/ 14204 - 30 pl ) and 2-am not hi azole (116

ng; 1.12 nmol ) in a manner S|mloa?‘ Rat pjused for the preparation of
(S)-3-cycl ohexyl - 2- (1- oxo- 1, 3-di -'@ Ol dﬁI-Z-yI)-N-thi azol - 2-yl -

0 ¢ >-‘~N

¢

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.




propi onam de (as outlined in Exanple 1, Step B) provided aft gr

chromat ogr aphy  (Bi ot age 40M el uent: 30%ethyl acetate / heXdH2&%9%31 ny
of 3- Cysd@bmsibs 2- (5 nitro 5 _ _ PCT/EPOL/14404

- 1-o0xo0- 1, 3-di hydro-i soi ndol -2-yl ) -N-t hi azg | - 2-yl - propi onam de: El-HRV5 an/e
calcd for C 22N404S (My) 414.1362, found 414.1362 and 121 ng of
regi oi soneric 3- N
Cycl ohexyl -2-(6-nitro-1-oxo-1, 3-di k%/x(i’rmol-’lfe gi ndol - 2-yl ) - N-t hi azol - 2-yl - pr opi
onam de: -1EI. (I3 (SdChicmi-thiazob2-yDORBHUdR SIbK €343 2- (- f1d drb-1-08-1,3-diliydret 14. 1368.
10 Exanple 12 . . . . ‘

(S)- - ( 5- BTS2 Y REopionapide ad 33 RNS-EHieronftisapl - ) -1 elghertly r o-

i soi ndol - 2:(¥lfludto P63l dBydradsdiadel-2-yl)-propionamide
(S)-N-(5-Chloro-thiazol-2-yl)-3-cycl ohexyll'-

2- (6-nictro-1-oxo-1, 3-di hydro-i soi ndol - 2-yl ) - propi onani de 15 BOP coupl i ng of
((S)-3-cycl ohexyl -2-(5-nitro-1-oxo-1, 3~di hydro-i soi ndol -2-yl)- propionic
acid (ca. 1:1 mxture of 5,6-regiois prepared in Step C, 307 ng; 0.92
mmol ) and 2- ani no- 5- chl or ot hi azolfe hy hl oride (360 nmg; 2.04 mml) in a
manner simlar to that used fo ration of

(S)-3-cycl ohexyl -2-(1-o0xo0-1, 3-d oi ndol -2-yl)-N thiazol -2

yl - propi onam de (as outlined i n™~Exang fBtep B) 20 provided after

chr omat ogr aphy, (Biotage 40M el uent:02%% ethhyl acetate / hexanes) 134 ngy
of (S)- N (5-Chloro-thiazol-2-yl)-3-cycloh yﬁ‘iz-(s

nitro-|-oxo-1I, 3-di hydro- isoindol-2-yl)propi m de: El-HRMS me calcd for
C20H21C1N404S (M) 448.0972, found 448.097(0 and 111 ng of regioisoneric
(S)-N-(5-Chl oro-thiazol-2-yl)-3-

B TF R Mok A Bk 1o B TR RRIE 446, 0072 Tound 446, 0072. 9
O G R T s e S 5 s Mt o o
| soi ndol - Zrigtrarydest-anaekiedantcobfbddo 0°C under argon was added a solution of 3-

277" P uoNGuPD BN (4 FiEHPBOTBbh o el rptiste oumbhgpvise over 15
minute period. At the end of the addition, the mixture was allowed to stir for 2 h at 0°C.
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 .




cl St ép A 3-fl uoro-1,2 -di-(hydroxynmethyl) benzene To a stiéred %)d ution
of borane tetrahydrofuran conplex (50 nL of 1.5 M solution Hune 2005

tetrahyqy@haigand di ethyl ether) cooled to OC under argon was/rpdtedos
solution of 3 10 fluorophthalic acid (4.519; 24.0 nrnol) in tetrahydrofuran

(40 nL) dropwi se over a 15 minute period.” At the end of the addition, the

m xture was _al | owed tir for 2.h at QC The m xture S | o 0 warm

to room t ehpdhdamne égé‘ﬁrh?éﬁ‘f@m‘%&‘@ﬁ? %dng Sigw1Y ?%ﬁgwgggn%se %ﬁﬁ%wed to

cool tor Qéﬁgfeﬁ%mﬂﬂﬁu%atqqmﬁ% allotvBd e ivaan e rdo efbste ovandtent r at-ed

I n vacuo. The residue was taken up into et h}/l acet atg 150 , washed 15
i)

with sat urBhesdixtodivanporedinoraldwser (R00FRL) adexigeie Fhllg YePfas furt her
extract ed pidd) it dGe Wateyhdhel WidPITHCI I 48 RATBIARdodii k) ver e

washed wi t r'ne  so e organic extract was dried (()SOdI um
sul fat e}, 4ridcoacentrataddo givecruds vflmdraphihalia diserbosaldelsle3vhich weopogfugher

For Corgronoh EEAuS SRR Gt IR IR A0 B OO i

di car boxal dehyde To a stirred solution of oxalyl chloride (2.80 niL; 31.5
mmol ) in anhydrous nethylene chloride (35 nL) under nitrogen at 78C was

added a sodpeh COfB)Of cyidRIGIYE- (4-Bubf P ¥iodte- 1(# dihydto-is6ihd6l-0vyi)-propivmiesdiy | ene
chloride (1 m_gs dropwi se. The solution 25 was stirred for 30 m nutes and

then a solutio : L Qo Zngidbe ; Ry&ae 0563Q083.142. 8
mol ) di ssol veA]d I'n eoéén{goe)jlgl m%ﬂqég%%%gﬁ%ﬁﬂacez}%?neth I( sul%fgoxi_de was
added do opwirss), anfi e finesiphthalig didaxi chipde (prdpareddn StepPs 436%2)'5-]&6. mgmel) ing June

e

- 780C t herg;3ld-gmeRbdyBloneaiepRpiandi@ ipkakt (0.437qy 243 4hmolllvess miidddir e was
poured into cold water (200 ml_)

Bt 1 act s VETBovh Gt ROUMPeRes 206 hevBlaNs AIABHL B B[S UL {at )
:  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 CyHisFNO; (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-




5 and concentrated to give crude 3-fluorophthalic dicarboxal geh% g whi ch
was not further purified: ES-LRVS calcd for C3Ha.F02 (M - 1Yu&400% oyng
151. St derasios

(S)-3-cycl ohexyl 2- (4-fluoro-I-oxo-1, 3-di hydro-i soi ndol PfT@ISOIB'rH(%l oni c
acrd A mxture of (S)-(+)-a-am nocycl oR&xanepropi oni ¢ acid hydrate (0.565
g; 3.14 tgo _mol) and 3-fluorophthalic dicarboxal dehyde (pre ar ed in StepB;

1.60g; 3.4byfkepisgingel-2-ybaveripramide: EBBRMS m/ewealchéaCedin® Mihder
argon. Anggdegis @&gﬁ@qq@g}ty of (§)- (+)-a am nocycl ohexanepr op| onic acid
hydrate (0.437 was added portionw se over a 7 hour period
and the m xture aIIovved to reflux for 721. The nixture was allowed to cool
to roomtenperature for 3h and theg%storef in the fridge 15 for | h. The
solid was filtered off and washed f cold acetonitrile to give a
white solid (1.399, 77% consisting of
(S)-3- éyc$—§]’yelo}abxﬂ*26(4-dﬁoubﬁdahydmﬂsom&olm—ﬂyw-pynm&lnm?kpﬁpidn)mﬁdeop| oni ¢
acid together with regio-isoneric (S) 3-cycl ohexyl -2-(7-
fluoro-1-oxo-1, 3--di hydro-isoi ndol - -propionic acid in a ratio of about
1:1: ES- LRMS caI cd for C17HLI9FNGC3 ( 1) 304, found 304. 20 Step D
(S)--N-(5-Chloro-thiazol-2-yl)-3- cycl ghexyl - 2- (4-fl uor o- 1- oxo- 1, 3-di hydr o-
i soi ndol - 2-yl ) - propi onam de and Chl or o- t hi azol - 2-yl') - 3-cycl ohexyl
. 2-(7- fluoro-1-o0xo0-1, 3--di hydrg ' [
(S)-3-cycl ohexyl -2-(4-fluoro-1-
acid (ca. 1:1 mxture of regioisoners epared in Step C 501 ng; 1.64
mmol ) and 2-ami no-5-chl orot hi azol e hydroch!}or\?de (643 ny; 3.64 nmmol ) in a
~manner simlar to that used for the prepa on of
~ (5)-3-cycl ohexyl -2- (1- oxo-1, 3-di hydro-

i soi ndol -2-yl)-N-thi azol pi onam de as_outlined_in Exanple 9, Step
B) provi ded %Qy_é?uﬂjt’&ﬂr?g S)p%-é%b&wbz((\hﬁé’r 53 wilaysiro-demadolgréprepionis urm

ith net Rledil t f
\(NIS) Nm(s5hé{qdle(rm Be: Ilgzmé?h%m s‘cépe& 287 28901 HooRGRal SminpGuARSRL (R4 MU O

-cycl ohexX$$-12 %WQIUBFGHWXW”SO thakyepddor thsipaersirationyof(RyBopi onani de:

£ HRE  glishegl od1ia CRAURARENHIRB2NFN-Aokol 931 prb iR odliRds ond

(S) - N ( 5 eREepla% Skpdh) provided aftes flashoehaeipatgraphyi(MeseloSilicageh 68, 280900 une

2005 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.

' ydro i soi ndol -2-yl)- 25 propionic

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-




WO 02/ 48106 PCT/ EPO1/ 14404 -33 di hydro-i soi ndol -2-yl)-propi g;am’
El-HRVS rul e calcd for C24H21CLFN302S (M) 421.1027, found 221"

Exanpl e v 0243106 PCT/EPOL/I404

3- Cycl ohexyl - 2- (1- oxo- 1, 3-di hydr o-i soi nd% 2-yl)-N-pyrimdin-4-yl-propi onam
i de BOP coupling of

S) - 3- | Qhex 1
(pr epar od TR e 8iagond YDRY ied 2 BePiermt il RS Bk e
( ].:LO?R) rrg 19, Sicp Birproyided aftenfish ehrahatographit (Medak Silies gel 600230-408 mpeshpar ati on
gycl ohexylg'?en('lsog/%ﬁthi'l %‘efﬁtﬁf/h‘?%‘n?@éﬁ%%l(gé%ﬁf (SBrprelebsF- (0% 887 onani de
(outlined dihjdrbxssindel-Byl) NeprBin Prdprdsidnahideras b whdte fedinofelBYSaply ( Mer ck

dis %@%@%@&ﬁ&@‘%ﬁa Bt Bl o) T 21

pyrim din- -propionam de as a white foam EI-HRM5S me calcd for
C21H24N402 (l\/}) 364. 1899, found 364.1893. 15 Exanple 15 (S)-3-Cycl ohexyl
2- (1 -o0xo-1, 3-di hydro-isoi ndol -2-yl) - ?gypka&l n- 2-yl - pr opi onaxni de BOP
coupling of (S)-3-Cyclohexyl-2-(1-0 hydr o-i soi ndol - 2-yl ) propi oni c
20 acid (prepared in Exanple 1, Step A, 287 ng; 1.00 mml) and

2- am nopy r(3%N-BenAo9%aza):2-yil-HOydichuxyl-1-(1-axsviy3ndihydroriisbindol-p-yhhat used for
the preparation of (R)-3-cycl ohexyl-2 9 June 2005 WD 02/ 48106

PCT/ EPO1/ IFQp#mamide

(1-oxo-1, 3-di hydro-i soi ndol -2-yl)-N-thiazol -2-yl - propi onam de (outlined in
Exanple 9, Step B) provided after flast chromatography (Merck Silica gel
60, 230- 400 nesh, eluent: 50% ethyl agetate | hexanes) 350 ng (96% of
(S)-3-Cycl ohexyl -2-(1-o0xo0-1, 3- )
di hydro-i soi ndol - 2-yl ) - N- pyr azi
me 5 calcd for C2I H24N4A02 (M) - 9 Hound 364.1908. Exanple 16

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




(S) - N-Benzooxazol 2-yl-3-cyclohexyl-2-(1-oxo0-1, 3-di hydro-isojndol -2-yl)-

pr opi onam de 10 BOP coupling of bgu"ez&)sy

(S) - 3- Oygdh ghspivd - 2- (1- oxo- 1, 3-di hydro-i soi ndol - 2-yl ) - pr op9jiip61/14264 d
(prepared in Exanple 1, Step A, 144 ng; 0.50 mmol) and 2-am nobenzoxazol e
(67 ng; 0.50 mml ) in a manner siml ar 5 that used for the preparation of
(R) -3 15 cycl ohexyl - 2-(1- oxo-1, 3-di hydro-i soi ndol -2-yl)-N-thiazol -2

yl - propi onam de (outlined in Exanple 9, Step B) provided after flash
chromat ography (Merck Silica gel 60, 230-400 nesh, eluent: 50% et hyl
acetate / hexanes) 161 ng (96% of ( FxaddpBel¥zooxazol -2-yl - 3-

cycl ohexy4-2- (I -o0xo-1, 3-di hydro-i soi ndol -2-yl)-propi onam de as a white

o e SESaPoR Eont ST Aol o) NP bRl 1995 20 °

3- Cycl opentyl - 2- (1-oxo0- 1, 3-di hydro-i soi ndol -2-yl)-N-thi azol
2-yl-propionamide 0 5 Step A

3-Cycl-opentyl - 2- ( 1- oxo- 1, 3-di hydro-i so
of 2- Am no- 3-cycl opentyl - propi oni c acid
di car boxal dehyde (0.684g; 5.10 -@ T

ol -2-yl)-propionic acid A m xture
0.800g; 5.09 mmol) and phthalic
n agetonitrile (30 nL) was refluxed
al ] owed to cool to room

Hand washed once with cold

for 3 h under nitrogen. The m X
tenperature and the solid was fi 5
acetonitrile (5nL) to give 1.168 (83%Cob 3 JQ
Cycl opentyl - 2- (1 -oxo0-1, 3-di hydro-i soi ndol - 28yl - propionic acid as a white
solid : El- HRMs mMe calcd for CL6HIONG (M 3.1365, found 273.1374. Step
B: 3-Cycl opentyl -2-(1-o0xo-1, 3-di hydro-isoi ndol -2-yl)-N-thiazol -2-yl -

- 078 1 oy YR Bt s rpindst 2 yD-praponinasid ;g
(prepared in $ 8Ritve S22 AMR N5 QUPIRL pdPibric 248 (01850Y: 868 utnbi} Qamo: 1. 00
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 calcd for Ci6HysNOs (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.




mmol) in a manner simlar to that used for the preparation o

(R) - 3-cycl ohexyl -2-(1- BJu"e 2005

ox0- |, 3veh Byguey | soi ndol - 2-yl ) - N-t hi azol - 2-yl - pr opi onam gereppiidmed in
Exanple 9, Step B) provided after flash _chromatography (Merck Silica gel
60, 230-400 mesh, eluent 20 40% ethyl a State / hexanes) 132 ng (37% of

3- Cycl opent yl - 2- (1- oxo- 1, 3-di hydr o-

i soi ndol - 2-yl ) - N-t bi azol - 2- yI - pr opi GFAMPKEs a white solid: ES-HRVE nmie
cal cd for N-G-9HRHDAERSHM-(IV3-cycldplniyl-23(1 Soxb2H 3 diliyeltodsa3ddol 12} 9 June 2005
WO 02/ 48106_@P_CT/ EPO1/ 14- lglé)ld ?YBE%’EX?W% 18 N wo ,

(5- Chl or o PFAPIGRBIICE y| ) - 3-cycl opentyl -2- (1-oxo-1, 3-di hydro-i soi ndol

2-yl)-- propionam de CI 5 BOP coupling of -

3- Cycl opentyl - 2- (1- oxo- 1, 3-di hydro-i soi pdol -2-yl)-propionic acid (prepared
in Exanple 1, Step A, 277 rng; 1. 0O1mmol id 2- ar ni no- 5- chl or ot hi azol e
hydrochl oride (397 ng; 2.30 mmol) in a-wgnner simlar to that used for the

preparation of

(S)-3-cycl ohexyl -2-(1-o0xo0-1, 3- d o-Msgi ndol - 2-yl ) - N-t hi azol - 2-yl - propi on
am de as outlined in Exanple 1,~8fep\B) p fvi ded after plash

chromat ography (Biotage 40Mto el uent O 2§% e}_.QMI acetate / hexanes) 290 ny
(74% of N-(5-Chloro-thiazol-2-yl)-3- g

cycl opentyl - 2- (1 - oxo- 1, 3-di hydro-i soi ndol - 2- - propi onam de as a |ight
yellow solid: EI-HRVMS nfe calcd for CL9H21N802S (M+) 389. 0965, found

389. 0966. Exanple 19 15

3- Cycl oheptyl - 2- (1- oxo- 1, 3-di hydr o-isoi ndol -2-yl)-N-thjazol_-2-yl - propi onam
de Step A1 cyBQheptpling ofeQydaptntYie2-41-oxior b dikydrarisomslob2-Bhpreraonic

t et rahydr Qf.uran fa. . SQk UL §hB_1.e ! /

et her) uné‘gl{ré1 @Fe %%%%&gsﬂg%g&i&ggg%éE@é’%@;zg%&%%@%}gﬁ%ﬁ%ﬂg 2005
WO 02/ 481 bydRchlomde [39/mgA.30-Biol) in a manner similar to that used for the preparation _

of (8)-3-cyclohexyl-2-(1-0xo-1,3-dihydro-isoindol-2-yl)-N-thiazol-2-yl-propionamide
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:
EI-HRMS m/e calcd for CioHzuN30,S (M) 389.0965, found 389.0966.

Example 19

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

O,
OOS>\j

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




(10.05g; 69.3 mml) in 30 nL tetrahydrofuran. After 2h, the g\'xt ua&gmas
quenched by careful addition of nethanol and the m xture co (J,g'?ﬁ ed in
vacuo. gsidue was taken up into ethyl acetate and e i th
successl ve?zgl/&\?\'}s?h IN HC1, saturated sodium bi_car'bonate%ﬁi’gk@g’llﬁ +

sol utions. The organic |layer was dried-$%5odiumsulfate) 5 filtered and
concentrated in vacuo to g&)ve 9.19g (100% of cycl oheptane nethanol as a

col or | ess(16105g; 62.2 pauBol) iy 30 ol eptrsydeathsan. iAdui @b, the muxiotd wasgienchad bon of

tri phenyl ey . 192, nd _ini.dazole 1 : .93.1 mol )
I n et hyl g%gﬁgg dgﬁ?rgéﬁ?l%ggmrlr%‘d gnc?%h}: t gort?&n %%lt%ﬁnov He ?Eégg@g%’g 7 mol )
was addedtapen tp dnowethgl aeate andlWashediuith predsoirel yAviso INHOsabdratecly cl ohept ane
met hanol (9.14q; 71.3 . dissolved in nmethyl ene chlqgride (50 was
hen: addetpBAB Bicarsnaie g ehigs s BGonsT e CoBRIeY BTt Red GEsh SREHRY ¢ he

m xture fidedasd &&cﬁﬁlfrmdﬁnfdé%ﬁotgiﬁ@ﬁ'l?% LB c§élohdpRsheaM@hMdlRE a The

m xture was diluted 15 wth nethylene chloride, washed with water and the
organi ¢ I%ﬁl@ﬁlesﬁloiled (magnesium sulfate), filtered and concentrated in
vacuo. The crude product was chromatographed (el uent:hexanes) to give

15. 359 (93% of cycloheptylnethyl iodide as an oil. Step C

2- (Benzhydryl i dene- am no) - 3-cycl oheptyl -propionic acid tert-butyl ester 20
To a sti r¥ten BaiydioheptybhethBbiedidedr y| i dene- anmi no) -acetic acid tert-butyl
ester (2.56g; 8.68 mnol) in 30 nL of tetrahydrofuran under argon at -78C
was added | iTdasmret scdwpmopdttiphenglphesphire (34.504;0208 mimolJlarf iMidaziotet i on i n

cycl ohexane), d W se.. After 30 .m.nu , sol ut.i of | 0 | et hyl
o adb( Rpbar o5 T HEED i oefSlens gyiona LHR iy SR V5 e WP LA S ur
- was addediT apuely wasadbiet portiniscvenh 1O WREUtE @eN@T. NA 26lution bOOM t enper at ur e
and stirred for 18 h. T&&?m xture was. quenched with satlgdrat ed anmmoni um

chl ori de 6lbePER° LEdoH (§-14gndl 3 mymalbdisoleedde pretarlens dere0 firleous
| ayer wasygxhERedRd ot 05 it pBSE&L At coblif BRATNREEmOVIARGhe AYRLR Ver e
dried (sodium sulfate) fil ter&d and concentrated in vacuo. The crude
product \RlOWeH Lo WA & EmehtmpeRitwe ane stod overughtt Thegrixtwye wasddated| hexanes)
to gi 9 : ' e-amn. - 33 C -yl - propi onic
aci o V8 (R Rt chlone, P VAot gl PG B E e g o

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. '




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

2- ( Benzfiynykigdene- am no) - 3- cycl ohept yl - propi oni ¢ aci d t@fdrpolpriigk ester
(1.34g; 3.31 mmol) in nmethanol (5 m) s added ION HCl solution (15 niL)
and the mxture heated to reflux. After’“Ibh, the m xture was allowed to

cool to 5. rogm ture and transf,erre to a separatory funnel and
washed wi $1§ Pi} I%?&E‘g‘é‘egﬂﬁl“ eRtYLPLORIEBIEACI%yer was then neutralized with

concentr at ed |um OXI | uti an apnd t.h te sol.id.was filtered
off and air dqueﬁ rP\lf?ejf’??@f‘j enﬁa %gfy‘ﬂegiﬁ\y@ﬁ@ NS %?Stm c acid.
to Step Bputgt tmt%ps ¥l nﬁ:n&l%n@iﬁétﬁhn&(@lrhﬂm@sac&l@dﬂdﬂl-lmsdlﬂttqar(aﬁl oni ¢ acid
A sol utlon of ht hal'i ¢

248 1. 80nT and Am no- 3-
cycl ohept k) #rbiBe gHrRreReate t3’1’8 ‘@f/ erdohfhs t“;‘gr"l‘\'e %W‘%CIrtPICBO s heat ed

to ref kuxnfoet tem%@ﬁturyaﬁd Gﬂaii&ﬂe'fr@d Y&$ séphfor fone dnd wrasiad witlpethplometate.
t enperature and the m xtyre stored a«eﬁtthe refé‘igerator for, 3h, The solid

was filt eFBergyeeus lejepwasithsp meuEghized 26t comeenrated ammenipmiydgde o give
424 g ( 84tidRf and Ry WhRO QIHdWIas i dededofParld Ar 8By ) Gvd 370 Mdol 2-Aritind-3-
propionic acid as a beige, SO|Id El-FIRMS mle calcd for CL8H23NG3 (M)
301. 1678, cyclobentd-Ioplorsasid. st ep F:

3- ©ycl oheptyl - 2- (I - - ox0- 1, 3-di hydr o-i soi ndol - 2-yl ) - N-t hi azol - 2-yl -

pr opi onam de 20 BOP coupling

of 3- Cycl ohept yl - 2- (1- oxo-1, 3-di hydro-i soi ndol -2-yl ) -propionic acid
(prepared_in_Step E;. 173 ma 0.58 pnol.)) and 2- n1 othiazple {97 ny; 0.94
r nnol J10j nStgp ﬁﬁr@i’d@tmlaﬁf -9%q-l - dilixdEp-jsgin Y-BEeRigpicHtid) ¢

- (S)-3-cycl ohexyl -2-(1-

ox0- 1, 3- di hydh tlntien efphtbalicdigarhexaldehyds (248 mes 3,80praeld And ARG i ned i n

Exanpl e Leydoft -RbpRinvised18fh@r. ﬁzllﬁﬁlm Gh aa&ahmeaﬂam&@meﬂex #0S,
el uent: 35% et'hyl acetate 2 hexanes) ng (99% of

3- Oycl ohepty |Tlh2 it wasithen il -G080 Oﬁegqn tgtrme)ratw_e and the mixture stored

E ﬂf‘zoggé‘“}{% Bi%ﬁ@gtaagﬁg gg. The %ﬁ@kﬁﬁlfe?&fﬂ@rﬁiﬂ@ltﬁfcﬂd?ﬁeﬁﬁlﬁqﬁanﬁ%ﬁﬂmws
oun
15 dred to give 424 mg (82%) of 3 Cycloheptyl-2-(1-o0x0-1,3-dihydro-isoindol-2-y1)-

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 WD 02/48106 -39 PCT/EPO1/1-1-101 Exanple 20 N

(5- Chl oro-t hi azol - 2-yl') 3-cycl oheptyl - 2- (1- oxo- 1, 3- di hydr o- i 2JIARIBID- I ) -
pr opi onawmpde4&080P coupl i ng of

3- Cycl ohep#yl - 2- (1- oxo- 1, 3-di hydro-i soi ndol - 2-y1) - pr opi oﬁlcngoléVdM( prepared
in Step E; 177 ng; 0.59 mmol) and 2- ami m-5- chl or ot hi azol e hydr ochl ori de
(168 ng; 0.95 xnnol) in a manner simlar to that used for the preparation
of (S)-3-cycl ohexyl -2-(1-o0xo-1, 3-di hydro-isoi ndol -2-yl)-Nthiazol-2-yl 10

~ propi onam de as out| i ned i n Exanpl eg iecipy B) provided after flash
chr omat ogr. B| el yent % ethyl acetate | hexanes) 99
(409 of gﬂ_? ??@jﬁrgr Bl\g-cycloheptyl-.?.-( 1-ox0-1,3-dihydro-isoindol-2-yi)- ) o

t hi azol - 2pybpioBamide! oheptyl 2-(1-oxo-1, 3-di hydro i soi ndol -2-y1) - propi onam d
e as an off ~white foam El-HRVE zn/e cal cd for C21H24CLNBCR2S (1W 417-1278,

found 417.1289. 15 Exanple 21
3-Cycl ooctyl -2- (1-oxo- 1, 3-di hydr o-i sojntoy - 2-yl ) - N-t hi azol - 2-yl - propi onami d
rred sol ution of
ng | odine 20 (8.93g; 35.2 mml) in

e Step A cyclooctyinmethyl iodide To

cycl ooct yynet hanol (5.00g; 35.2 nmol) g

dry nethyl ene chloride (100 nlL) .a&re Bnper at ure was added 9 June 2005
WO 02/ 48106 PCT/ EPO1/ 14404 -40
porti onwi se over a 10 minute per
wi th net hyl ene chl ori de, washed Wit h Watg
bi sul fate solution and the organic |ayer dr (magnesi um sul f at e)

filtered and concentrated in vacuo. The crudfﬁ%roduct was chromat ographed 5
(el uent: hexanes) to give 5.35g (60% of cychfooctylnethyl iodide as an oil.

t he mxture vvas di |l uted
r Slﬁo\llowed by saturated sodium

BOP coupling of 3-Cycloheptyl-2-( 1-0x0-1,3-dihydro-isoindol-2-y1)-propionic
acid (prepared in Step E; 177 mg; 0.59 mmol) and 2-amino-5-chlorothiazole
hydrochloride (168 mg; 0.95 mmol) in a manner similar 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




Step B: 2-(Benzhydrylidene-am no)-3-cycl ooctyl - propionic aci th en%d(%ut yl
ester To a stirred solution of (Berzhydrylidene-am no)-aceti
tert-buM@ o2 (3.00g; 10.1 mmol) in 60 nL of tetrahy8CSERPPYEAMUNder
argon at --78C was added 10 lithium diiggpropyl am de solution (11.5 nL; 1.5
Msol ution in cycl ohexane) dropwi se. After 30 minutes, a solution of

cycl oo ct iﬂph@hﬁbﬁd@pbﬁrﬁiﬂ%ﬁ@ﬁ(ﬁQﬂﬂﬁﬁﬁlpbﬂﬁoﬁﬁvﬁﬁ oAeBa 33@]1ﬁ@te%enodﬂm’te)r Iwas added

dropwi se via s%/rlnge and the m xture all owed warmto room _tenperature

and st i rr &g mighurg avas difpied withomghyl eﬂaghlaaéﬁcmsaemlﬂh veaierfolewed B¥di um

bi car bon T f WA SIRNaE:) N vacuo.
The 15 mﬁ%(ﬁ@%h\%g&g,pgqgg@%m nWa erégl:‘i’ gtggr;é;gtﬁ(raeg% th irrnet hyl er%e

chl ori de filféred endbomedtrated tn atmus’ Wbe ervdieipeatincs vk cmomakdgaepedfi | t ered and
concen vac The rod S r. ed (eluent: 4%
et hyl { glfcg} ﬁ% @stf e 5 @‘@ 4)5(: B%tVP eﬂ%r(] 18&3& 9526, T

2-( Benzhydryl | dene- am no) cycl ooctyl -propionic acid tert-butyl ester as a
pale yellow oil. 20 Step C. 2-Am no- 3 cycl ooctyl - propi onic acid To a

solution Qf 2-( zhydr.yl i neamn ooct propionic.acid tert-

but yl est%ez)?z.?gégs %ﬁd\ﬁl&ﬁ%&ﬁ'&ﬂm‘(‘&% %ﬂﬂé ng R ert By fsien (30 )
and the m xture hea tor fter 20h, the m xture.was allowed to

- cool to room ?@ﬁB’é’?‘gfﬁiPﬂma Hﬁ‘éﬁcﬁ neFIpe)- 6?e%flgttertt])ilgi§‘?"errred to a

separ at orezs dogret nghel)washad. &Setmi Brcﬁﬂy;lurﬂ@ﬁh@bﬁatIMGawe@&Ed | ayer was

t hen neut I|z d with | ON sodi um drOX|de utlon gﬁfurt er cooledto

0C. THE wfPie 'WRiORﬁémﬁfiqu 2 (16 ks d kol

of t - Am NoaRsr QNGhinakk Y4 sOURPI &%&@o@(ﬁ&lﬁ'}ett‘? RAIdP: (Prepared in Step A;3. 839 15 2 _
3-Cycl ooctyl -2-(1-0x0-1, 3-di hydro=isoin % |on|c acid A solution

of pht halm@O@‘ﬁ%ﬁ%@?édé@PW%WeWgﬁﬁﬂ %WI WARR HOEO9M 30

cycl 00Ct WemPEQRLRYHNE sBiered f6o%0, Mhe M&e%ﬁ@hﬁeﬁ&eﬁ%ﬂﬁﬁtﬂrﬁﬂeﬁ Sodigh M) was
heated to reflux for 3h. The m xture was then hot filtered to_renopve

i nsol ubl igaEberatapolafan epdmosae tbw@efahﬂir@&wn pgs rw@mwlat dPé and t hen
furthge cpokad v&ag cﬁGtedTwpﬁh %Q{e!r Qnmsncieukh% Elgdﬂrﬁéne chighRigd Thé &Jhlsﬁlee

acetonitrile and air dried Ive 480 (6 of 3 9 June 2005 WO
02/ 48106 RECIIEMTLY @epbkpodmm sul te) filtered an concentrated in vaciio. 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- '




-41 Cycl ooctyl - 2- (1- oxo-1, 3-di hydr o-i soi ndol - 2-yl ) - propi oni c §CI d @i

white solid: El- HRVS mle calcd for CLOH25NO3 (M 315. 1834, PdYAa24ds. 1840.
Step E:wddysicgoctyl - 2- (1-oxo- 1, 3-di hydro-i soi ndol - 2- y| Jpd¥kRia70k - 2- Y| -
propi onam de 5 BOP coupling of

3- Cycl ooctyl -2-(1-o0xo0-1, 3-di hydro-i soi nc}ol 2-yl)-propionic acid (prepared

in Step Qq;t[rg_ N 5 6 rnnol) in a
manner Ssi rﬁKFOQ) (the{lt% 1us j%dgrgqt %d‘%?e%?&)g(%l onkg é %tfg?/%?g%exyl 2-(1-
oxo- 1, 3- MWHDchshdrf@dﬁwﬂzsN(%M)kﬁlézlﬁM fowd H5d8ESnani de as outlined in

Exarrpl e 9, Step B) provided after flash chromatography (eluent: 30% et hyl
~acetate | hexa.nes) 226 10 ng (88%

of 3- Oycl ditep Fi: 3xCycloasky)-2-(Boxo-ydedibyilvwisaindol-2-w)-N-thiazel -2 - 2-

pr opi onami de. a %/m te foam El-HRMS me calcd for 022H27N3028 (I\/Hr)

397. 1824, P“’P%?“%H‘E}% 7.1825. Exanple 22 15

(RN { - Br ooyl Bl o bl RS QNS 5 iyl ik iginieof ol - 2-y

1)- pr op| onam
of () - 3- @il (qrh@aydd-zﬁ&dphmol g Q:lﬂ”aﬁuym'md)} asd)ﬂﬂdnhetﬁias}b])e-(ﬁﬁw}gs&ﬁﬂc aC| d

d Exanpl 287, 1.00

br omopyr 1B 1F £ 7t gt B et 88 S Rrerar o S e PR  or e
pr epar at icxn- 1)3 dlhydxo-lsomdol-z-yl) -N-thiazol-2 -yl-proplonazmde as outlined in Example 9,

R) - 3- | -
ér Z)pi oﬁg%t?hﬁf ﬁ&ﬁe’ix‘?? éfgrrﬁﬁ‘%x 0@%@@”&? gh%’ ﬁ’égael}gtfep gra%&\‘ef)%z
chr onmag Ogﬁ?a]m%) diB(g%ooﬁl}}HZ;@ -ged- 1,69d1h?c&6-1§cﬁﬂdﬁezsm -Mlthienil:2-A0% et hyl
acetate exane
(5 b omo BEYPPRRRICE 5 YIS SR OHEAP M el dorCabladispas M LR 2-y1 ) 25
pr opi onafpaled 7. ®w2ehite foam: El-HRVS m e calcd for C22H24Br N3Q2 (M)

441.1052, found 441.1036. 9 June 2005 WO 02/48106 PCT/ EPQO1/ 14404 -42
Exanpl e 23

Example 22

15 {R)-N-(5-Bromo-pyridin-2-yl)-3-cyclohexyl-2-(1-0x0-1,3-dihydro-isoindol-2-vl)-

- propionamide

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. |




23. 1. :
(9)-3- Cyclohexyl 2- (4-f 1 uoro-1-oxo- 1, 3- di hydr o-i soi ndol - 2-yl M9 B0z 0l - 2-y
| - propjy fdg and 23. 2.
(S)-3- Cyepﬁhexyl--24(7-fluoro-l-oxo-l,3-dihydro-isoindol¥ggm%?ybuo4
) 4) - N-t hi azol - 2-yl - pr opi onam de BOP couf#2i-ng of
(S)-3-cycl ohexyl -2-(4-fluoro-1-o0xo-1, 3-di hydro-isoi ndol -2-yl)- propionic
and (S)-3-cycl ohexyl -2-(7-fluoro-1-oxo-1, 3-di hydro-i soi ndol - 2-yl ) -
propionic acid (499 ng; L63 mol, as a 1:1 m xture of regioisoners) and 2
10 am not.hi azol e (376 ngy; 3.64 nnDIEmhﬁpggganner simlar to that used for
t he preparatlon

(S)- SCycIohe 0X di hydr o-i soj_ndo I-proplon
am de (o@?’ﬂr Clélﬁﬂfg?é@“"gt w78y Ls %@w%aeawaﬁgé@-ﬁg@n f ogr aphy
(Bi ot age ﬂy%ﬁmnﬁh%&%d ZQQ%(SH?-BGYC @%ﬁi?.eg _fil$r6aN8%9-1,3-dihydro-isoindol-2-
(S)-3-Cydohexyl - 2- (4-fl uoro-1-oxo-1 ydr o-

i soi nddd - Zi)yN)thNZ?]hZ'XkBIOPQQWé?! opi onam.ide (221 ng): ElI-HRVS W cal cd for
15 C20H22FN302S (M+) 387.1417, found 387.1422; and inpure

(S)-3-Cycl ohexyl -2-(7-
fluoro-I-oxo-1, 3di hydro-i soi ndol - 2-y1
was further purified by radial cphroma

hexanes) providing 48 ng of pure
(S)-3-Cydohexyl -2-(7-fluoro-1- o

yl)-N-thiazol -2-yl - propi onam deas ) fpam El-HRVS nfe calcd for 20
C?0H22FN302S (M ") 387. 1417, found 380 1415\ 9 June 2005 WD 02/ 48106
PCT/ EPO1/ 14404 -43 Exanple 24 (S)-3-Cycl ohgxyk-N (I Himidazol-2-yl)-2-
" (1-oxo0-1, 3-dihydro-isoindol-2-yl) propionarFde 5 BOP coupling of
(S)-3-Cycl ohexyl -2-(1-o0xo-1, 3-di hydro-isoindol -2-yl)-propionic acid

(prepared in le..1l A . 287 - 1.00 | ) amn dazol e
(241 ny; 1.7 upling OE Sie ﬁﬁ’é}"%&ﬂﬂirzg%ﬁ%wf ﬂgi%'&?ggﬂ'ﬁé{" TR 81{{23’2’? ation
of (9§)-3- pro pionic and (S)-3- cyclohexyl 2- (7—ﬂuoro—1 oxo0-1,3- dzhydro-lsomdol—z -y1)-
cycl ohexyl - 1 oX. égg’li fé%ro i 50| dg éfr N-.t hi azol ﬂél - pr opi onam de
(outlined PI?LH B3 I( ﬂ’§°p?5 BHX%#EE reglpggﬂne&,}rag f ogr aphy-
(Bi ot age 4&%0@1&@1@&3%’@@;@ eEihelpin 4 maRadrlmile 16 ihadsedjor #2dpreparatibn
(5)-3- WC' ?Pse)x%/ cll\l- lge]:'cyl_f 3 nl gz%g ?l3 d2jh¥d1)o—1somdol— 2-y1)-N-thiazol-2-yl-propionamide
(outlined in Example 9, Step B) provided after flash chromatography (Biotage 40M;
eluent: 30% ethyl acetate / hexanes) (§)-3-Cyclohexyl-2-(4-fluoro-1-oxo-1,3~-dihydro-
isoindo}-2-yl)-N-thiazol-2-yl-propionamide {221 mg): EI-HRMS m/e calcd for
15 CaoH2FN30,S (M) 387.1417, found 387.1422; and impure (S)-3-Cyclohexyl-2-(7-
| fluoro-1-0x0-1,3dihydro-isoindol-2-yl)-N-thiazol-2-yl-propionamide which was
i farther 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 CpHpFN;O,S (M") 387.1417, found 387.1415. o

hi azol - 2-yl - propi onam de whi ch
raphy (el uent35% ethyl acetate |

dr o-i soi ndol -




(1- oxo-1, 3-di hydro-isoi ndol -2-yl) propionam de which was then
recrystallized from ethyl acetate/ hexanes to give 209 ng O?Jﬂﬂﬁ%905

mat eri al,; SRV me calcd for C20H24NAC2 (W 352.1899 13Q2. 1895.
i, T PCHEHAIR
(S)-3-Cycl ohexyl - 2- (4-f1 uoro- | - oxo- 1, 3di#Rydr o- i soi ndol - 2-yl) N

pyrazi n-2-yl - propionam de and 25.2._ (S).-3-cycl ohexyl
2-(7-f|uoro-|-oxo-1,3-dihydro-isoingﬁ?lIl € < ) - N-pyr azi n- 2-yl - pr opi onani de
20 BOP coupling of

(S) - 3- cyclgbsxybioRetyi-al! (VALigrilaz0X0-yl)- B Hoky-d[3odihydrortdoindal-giy))-  propi oni c
and (S)-3-cyq|ohexél-2-(7-fluoro-l-oxo-1,3-d|hydro-|30|ndol-2-yl) 9 June
2005 WO 0OpramBa: / EPO1/ 14404 -44 propionic acid (331 ng; 1.08 mml, as a
1:1 mxture of regioisoners) and 2- am nopyrazine (232 ng; 2.41 mml) in a
manner simlar to that used for the
(S)-3-cycl ohexyl -2-(1-o0xo0-1, 3-di hydro
propi onam de (outlined in Exanple 9,
chromat ography 5 (Bi ot age 40M

pndol - 2-yl )-N-thiazol -2-y1
{ B) provided after flash
pet hyl acetate / hexanes)

1, 3-di hydro-i soi ndol -2-yl)-N-thia : ofjopi onazriide and

(S)-3-Cycl ohexyl -2-(7- fluoro-I-oxo-1,®8d. dro-isoindol -2-yl)-N

t hi azol - 2-yl - pr opi onam de which were furt \;;puri fied by reverse phase
‘HPLC (Rai nin Dynamax SD-1 instrunment) using gradi ent of 40%
acetonitrile/water/0.1%trifluoroacetic acid to 100% acetonitrile on a 10

C18 colum to_provide 39 f. puye: i . NSTREICIPRE ..
(9)- 3-Gycl oheBOIE CoupRngiabc> Crigheg-4iHwpay -dilydro-soindol-2-y1)-propionic

- i soi ndol - 2cil(Ppredaiddi ia Fxanple/], Spspos 28N adg; dH0 asmal) winid 2eathipatmideol¢-RME rul e
calcd for C21H23FN402 (M) 382..1805 fouac} 3&12. 1794aﬁ%rr11d0t1%§>)_§r_g of

g1 of somERS A4 mamobyBigHeRYF S I¢ b s T s PIEES"

di hydr o- i 3&1&1&&&1‘-@@1&0&,Bm'jl@sﬂ%-isfbix)doi-pry@plﬁeﬂﬂdﬁoﬂeeyl—plﬁbpibﬁd&ﬁde téwlived cd for
C21H23FNACR_(W " 382, 1805, fo_ldn 82, 1810. 1 EX% be 26 . . 40
.(S)-3-Ccyédr EF%RW-IZSF-B ovyided 2ftern c?q.rgla'niaﬁ:&'ﬁp r;r;p( iotage 40M; eluent: 4%
2-y1) - ¥ PR 2 méthRERdiietads) 820 mg of (S)-3-Cyclohexyl-N-(1H-imidazol-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
CooH2aN, 02 (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)- |




BOP coupling of

(S)-3-Cycl oheEﬁ)é 2-(1- oxo- 1, 3-di hydr o-i soi ndol - 2-yI ) - pr opi onPdU"@80%%; ¢
(pr epar eWO nple 1, Step A, 287 ny; 1.00 nmol) and 2-eci/meqymidi ne (94
ng; 1.00 nmol ) in a manner simlar to thajy used for the preparation of

(R -3-cyc| ohexyl - 2-

(1-oxo-1 3pdomdrcmdcb(esnd%uasmolNagahm;:gknﬁeufregmeh%é)%ﬁ% (outlined in
Example 9 Stgﬁmz‘%ﬂ}gz ed after_flash chromat ography (Merck Silica gel
60, 230- 40G7HE 8 449mamgl) in gspanmepsimilie fothat sedder g of (S) -

3- Cycl OheX)ph-e;&r:ﬁiorDéﬂS)l.?)-%g@leI -9-(2%x0-1,3- dﬂxydro-xsomdol 2-y1}-N tlE?zoln -yl-

i soi ndol ZP% yJi.di propi onam de as_a white foam
cal cd for PB d@ﬁ%"afﬂﬂq » $tep By powiledgdsr ﬂ@hﬁbﬂ@nmm
02148106 P 1&@@% 4@14;, -
(S)-N3- nggoggw I M %ﬁy@%@nﬁ?ﬁanﬁs) - 3 (%YdOheXYI 125 guﬁrdro I'soi ndo -
1-2- yl) pﬁ Hgm Olpdpl ) apcpﬂg}@’l-propmnannde and (8)-3~ Cyclohexyi 2-(7~

S) - 3- Cycl dasxth- 1 y
(o epared o E“x‘ar%ﬁ"‘éﬁﬂ@ %&A{*’dﬁ%%w I S bbaBE SR BRI e
met hyl pyri AEdhF@uEgied bjreverse phasediBLG aanwd?immasusﬂ-ll ansttwgnadthusinged f or

(R -3 oyt Sho - - o g 1% willsoreasgic acidio oW agpieiegne o
pr opi ondmi %’és colun Waovide @(Wf@uge (SgtfeﬁY@?h&Wbﬁﬁ-l(aél@hoacbﬂemmf-l,édihydro-
chr omat ogr ggﬁ]\aol-gj.\ﬁ)' thbghj)p £ zsu,% g{,gpl

%
acetate | hexanes) exy ﬁlm B 49RMs RR7GRLNY
( 2- met hyl - RNy @tf nggz-éﬁﬁifﬂ@JOdSﬁaff'% anydt3om obtegitasor@eny(S)-3- pr opi onami de

, g? 832‘8*51'4t e% él%@xggb (H@@rdﬂl be%af §£h§ﬂo-1%ﬁh@%%%el7§ y?;??o%aonm nd
(S) - 3- oyc| BhERMS m/e M@nﬂzé&hﬁw(wwﬁwsmmﬂdmdsﬂem ndol - 2-yl ) - N
t hi azol;s2-yl - propi onam de and 28. 2.
(S)-3-cycl ohexyl -2-(7-nmet hyl sul fonyl -1 -oxo-1, 3-
di hydr o-i soi ndol - 2-yl ) -N-t hi azol 2-yl -propi onaniide

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.




20. 9 June 2005 WD 02/ 48106 PCT/ EP01/ 14404 -46 Step A 3-fl ug lE%Ehal
acid, dinethyl ester Hydrochloric acid was bubbled into a st UB ution
of 3-—f|uorophthallc acid (2.00 g; 10.9 mmol) in dry l/?{o room
t enper aVABHBYW 2 ninutes. The nmixture was warned to ref VA Ih at
at reflux, Im of concentrated sulfuric4cid was added and refl ux
continued for 22h. The m xture was allowed to cool to roomtenperature and
then neutralized with saturat ed sodEuamplec%ﬂ bonate solution. The resulting

m.xt ure S h acet e t (sodi um
ul fat o), CFNFELaRtlEs oty e BT i hef ool T3 s pihuar
3- f1 uor opRyyipddpforfinide di r net hyI ester as an oil. 1o Step B 3
t hi onet hyl'phthalic acid A m xture of 3-fluorophthalic acid, dinmethyl ester
(2.27g; 10.7 mmol) and sodi um thione jde (6.34g; 85.9 mml) in DMVBO (20
m.) was heated to 500C. After 24h, <c pled i ce was added and the resulting
m xture acidified wwth INHCL. T ( was extracted with ethyl
acetate and the extracts were brine, dried (sodium 15 sulfate),
filtered and concentrated in vacuwus ide product was purified by
reverse phase HPLC (Rainin Dynamax SD-kK'i Wrrent) using a gradient of 0%
t

acetonitrile/water/0.1%trifl uoroacetic aci 100% acetonitrile on a C18
colum to provide 802 ng of 3-thionethyl ph/br:ha ic acid. 20 Step C
3-thionmethyl-1,2 -di-(hydro ethyl) benzene /To a stirred sol ution of

bor ane. tetrahydrofuran conplex (14.0 nL of 1.5 M solution in
tetrahy%rofuran/dl et hyI ether) cooled to OC under argon was added a

sol ut |h 03 011: 3gdp Eﬂ(‘ﬂ)kmat:yﬁloﬁ@yﬂzggo&’éggs d&qﬁBo—mnid)ol—erl}}prapll}clnmc i
‘tetrahy ro |rran fhe end _of t addi.tj.o ure was refluxed for
15h. The QXP’G‘\I\’Edl *12,8 1Y zr%’;_‘i‘ﬂbta@ﬁgle BRGrE, quenched with

met hanol yrif@dih & tné wsz%nﬁmﬁnacmaﬁmtsmmmomtmmrtm@he resi due

further éfp%?&?é’ta%eéﬁ RS ettt b S Sy R e s
10 propionamide (outlined in Example 9, Step B) prowded 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.
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




wer e washed saturated sodi um bi carbonate, brine and dried (s q]i umgul fate),
filtered and concentrated in vacuo to give crude 3-thionet h§| ”T‘,% 05

-di - (hydr.ox t hyl ) benzene 30 which was purified flash aphy

(Bi otag‘é’%’é’nﬁgl uent: 25% - 50% gradi ent of ethyl aceta@ﬁg@ggﬁi) to.
give 454 ng of pure 3-thionethyl-1,2 -d#¢{hydroxynmethyl) benzene. 9 June
2005 WO 02/ 48106 PCT/ EPO1/ 14404 -47 Step D: 3-thionethyl phthalic

di car boxaStphrdefliioraphthalic add slimethydester oxal yl chloride (0.42 m.,; 4.72
mol ) in anhydrous nethylene chloride (5 ni) u‘nde%ﬁ%{son %: 78C was added
a sol ution of Hydroehloyic aidswdstoakbled i a porred solytign ofFdiuorephthdiqati%ne

sl ut 1 ol A R0F RRMTE ary HfegRlgh <Al HBBCB I hbud e 2 o
&

mol ) di sweé wathedtoZefiux. offter:1h atret teflive danlcdf emcentraie Cackl i Garh s

added dro E?V\% ]ze%%;l:'h e ru_eeﬁllfl# %ﬁ%ﬂ walgre \g%g g]géviééd 8®%odt to/P6nd @fnpérdiure

Triethfla ] ropwi se and then the m xture
al | oned 1@nd thegmadiralizes with satireted sodinmdrigrabonate eolutien s d e FeeAig MIBHEE  The

m xture was poured_.j;nto 4 C r [S: iSeRalEE enaxt ract

was washea’awﬂ‘gﬁ‘cﬁgi g‘%tﬁglﬁcgtgﬁé@t@re ie;é@dae':{J s%%ﬁﬂ%%ﬁf%?@) andﬁéﬁgr??:agn_ rated to

gi ve cr udeorkehiitodirt tachphio Bakildog of ddhvivosphtheliyarid, Wimethylhesseraden Pl t her

purified. 15 Step E. -

(S)-3-cycl ohexyl - 2- (4- net hyi t hi o- X- oxo-1, 3-di hydr o-i soi ndol - 2-yl) -

propionic acid A mxture of (S)-(+)-a-am nocycl ohexanepropionic acid

hydrate (0.125 g; 0.70 mmol) and crude 3-thionethyl phthalic

di car bpxakecpiB:de-thionsphylphthalicSicebD; 0. 250g; 1.4 mmol) in acetonitrile (5

- nm.) was heated to reflux under argon for 18h. The mi xture 20 was allowed to
‘cool to room Henizarraiofisduenophthaliventd; dinedthylesten (227g 1HE emghangsdtiet  was

oo, Mok PR Y A0 0o o e 6
('S) - 3- cycleaikidice #af dddedtanylthdiesulting mm;&cgﬂlﬁytijw@th 1IN HQL. The solution
I( %? ' gfﬂgly;: %@K l@%ﬂ%{@%&{“&tﬁyﬁfé&%’c& Q9D SlraMsherk SRR WIRATBEAE, 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% trifluoroacetic 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.




met hyl t hi o-1-o0xo-1, 3-di hydro-isoindol-2-yl)-propionic acid in a ratio of

about 1:1. 25 St ep F: 9 June 2005
(S)-3- c¥v cl oh 2- (4- et hyl sul fonyl -1 - oxo-1, 3-di hydr o- i g@f/peal1duy! ) -
prop|0n| o a solution of

(S)-3-cycl ohexyl 2- (4- et hyl t hi o-1 - oxo-~ A7 3- di hydr o i soi ndol - 2-
yl)-propionic acid and regio-isoneric

(S)-3-cycl ohexyl -2-(7-met hyl t hi o-1-o0xo0-1, 3- 30 .

di hydr o-i soi ndol - 2-y1) - pr opi oni c acid (0.790g; 2.37 mmol; ca.l:1 mxture)
in formc ﬂgh}] GhRSiaesssi&hYahydr ogen perOX|de solution (1.3
m.; 12.7 rr%’ll? % une ai%'63@15 V\D 02/ 48106?(%CT/ EPO1/ 14-40.1 -48 dropwi se. The
mxture was al | ongd 8%1 i8n PSRRI RL(DKE Dt 32 il ahyd®bs  The
m Xt ure was concentrate under a streamof nitrogen to rerrtpag %hh? formc
acid to gm&hyl@n@ﬂﬂm@f(Smther argon at —78°C was added a solution of dime

(S) - 3cc|0 eXx thyl sul.fon g1 o Lolutdoy ! )

or opi © X%Hﬁ’?(i ’é”é-jng 6955(:%1}?%1]]') n&él‘.l'q)len%)&ﬂlo}ldé @iy HGw R i)

(S)-3- CyC'vPJQ%ﬁMEd ?or(lﬁ-xﬁﬁhf&y hﬁ&lﬁfeﬁnalbolhﬁmmif 3-thiomethyl-1,2 —di-(hydroxymethyl)

1, 3-di hydro-i soi ndol - -pr a

(S)-3- cyc|b@m9|(021igz R&?ﬁl § e Ftlg'dﬁn%?‘éﬂeé‘e%%?ﬂ%’dfm?Wﬁ) N

t hi azol - Xkoﬁﬁ? 59?%{9(1(1@ Qg’ '?I‘Pé'i%klhlﬂﬁc%xture was stirred at—-’?SCfor’)h

(S)-3- cyclo exy sul fonyl - I - 6xo0- 1, 3- di hydr o-
i soi ndol - Zl‘r;dﬂ)ﬁmmpl(ﬁxﬁmni, ald 4maned) Wé@ﬁ@edétﬂﬁ‘flii shemtheymixgie gipwed (7

thyl sul f onyl - 1, 3-di hyd dud? M
0. 31 il 1o Skl A P E 8599%%&*‘**°’Frf?%ﬂ’é*%ﬁﬁfps.m|ar to

- that used #@ficd Reter 9{&@%&@%6&% dpa‘rated, The extract was washcd with brine and then
- (S)-3-cycl ohexyl 2- (1- oxo- dr.o-isoin c_‘P é\}‘? é I\J@#plaﬁ oI 2-yl -

pr opi onamidgied ((Mumﬁ%‘@tﬁ’rﬁnéﬁﬁ ated tegy By eﬁ HERYRPEEC | ash

chr omat ogr urifglghyl acetate 1 nethyl ene chlori de:
gr adi ent @%@f@%ﬁgﬁﬁg%ﬁ%ﬂfﬁw ded 51 ny
(S) - 3- Cycl ohexyl - 2- (4-met hyl sul fonyl -1 -oxo-1, 3di hydr o-
I soi ndol -2-yl)-N-thiazol -2-yl -propi onam de: EI -HRMS e cal cd for
C2314sh3O%ép w(s)-g.)cyamﬁmm-mmuhmnm 153-dilydseriseindgl-2-yl)-
(S)-3-Cycl ohexyl -2--(7-net hyl sul fonyl -1 -
oxo- 1, 3di iprepienisagiddol - 2-y1) - N-t hi azol - 2-yl - propi onani de: El-BRVS ml e

calcd for A mixture of (S)}<(+)-c-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_lde solution (1.3 mL; 12.7 mmol)




20 C23H2SN304S2 (M) 447.1286, found 447.1280_ Exarrpl e 29 29,
(S) - 3- Cycl ohexyl - 2- (4- met hyl sul fonyl - | - oxo-1, 3-di hydr o-i soi n%dF"‘?zgﬂs) N

“pyrazi n- ¥o02/481%pi onam de and 29. 2. PCT/EP01/14404
(S)-3-cycl ohexyl -2-(7-nmet hyl sul fonyl -1-0xqQ 25 1, ydro-isoindol-2-yl)-N
pyrazi n-2-yl ~ propi onam' de 9 June 2005 V\O 2/ 48106 PCTI EPOL/ 14404 -49 BOP

" So! ndol - 2 VT o BICHITCRS1 ANHeq YN (Ane Empaiae eyt RGHEGT 12b. (7.

net hyl sul f qnmlmlmx Wals c@ncdhiayed @nde§ Q ls&dﬁhn?m&o)gezpfoo@hﬁ% Ehef¥ohdid 240:d0;

0.55 mml ) . and 2-am nopyrazi ne X 91 mmol ) in a manner simlar to
t hat used f&bve §-f@igsof ﬁ@g‘%ﬁsé‘r@rcdﬁlo pxy1-2-(4—meﬂ1yisulfonyl-1—oxo-l 3- d1hydr0~1somd01—

(S)-3-cycl of } @ﬁgé |(%,g Py ~

pr opi onami dgﬁ?g Otpg? ne I n %x ‘ﬁéitsig R’Ihe ] d@d&k‘?’%ﬁ&% &0

chr omat dgralpﬂwlhy@&—lsmagd-%gﬂfpnmlmnBcuiet hyI acet at e / methyl ene chI ori de,
gradient:20%to 60% a crude mxture that was further purified by reverse

phase HPLC (Rai nin Dynamax SD-1 instrunment) using a gradient of 10%
acetonltrlle/\l\g &)/%py‘ytrlfluorooacetlc acid to 90% to acetonitrile on a

C, $ col umSt % Gymsthyfsnliomal-yoxo-le3dihydnopiseintpbayl)-N:

1, 3-di --| N 2-yl ' 1 de: El - HRMS n/
caleod for MERASEhRe N D187 Y ound 465, 1570 and 13 ng of
(S)-3-Cycl ohex }2 ¢
( 7- met hyl sul foﬁ';g Goupkipe of S1FrarrlahsxylstsihmstyllfonyIn-p3e-4 A-dhyder - or opi onam

ide: Elxp H § 7, found
.|4 6; 1561§ iﬁgﬁgﬁ-@ lgbxg)glcfnﬂfac@ e 1UEH e MbT-3M3LicABRyI IR, T oun

. (S) - 3- Oyc| EBHeRgsuliEnyiAl-gEehyd- @‘,tbydr@nwmdol&mn propionie peifl ¢113mend3l memel)) - N-
gy a/(r:nl glhgx éﬁl 4 %_ iRt ﬁ%&?‘éﬁﬁ@s 1) gnsg manner similar to that used for the

oxo- 1, 3-di p;egtanatms of f&jd!—e)&flqﬂe)iylm-ply-omnl ﬂkdlhydmhsqmdrﬂﬁeﬁa-mddﬁaﬂ}-zaﬁp
coupling of { R adiGd GLlihi ¥ Eapic B Sl B) broviahs shes Finh Chomeatodaphy
. 15 (B1otag¢ 40M; eluent: ethyl acetate / methylene chloride: gradient 15% - 50% ethyl
acetate) provided 51 mg (S)-3-Cyclohexyl-2-(4-methylsuifonyl-1-oxo-1,3dihydro-
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-cyc]ohexyl-z-(7-methy151ﬂfonyl-1-oxo-
T25 1,3 dlhydro—lsomdol—z-yl)-N-pyrazm-z-yl-propmnamxde S

Q=5=0




SN

i soi ndol -2-yl)-propionic acid and regi o-isoneric (S)-3-cyclo gﬁ( | -2 (7-

met hyl sul fonyl - | - oxo- 1, 3- di hydr o-i soi ndol - 2-yl ) - propi oni ¢ ac

0. 55 4-am nopyrim di ne (89 0.91 mmol ) in_a _nmanner S|mlar to
t hat T@&?%gﬂ’gh . 25 p%par ation f)f " ) ol

(S) - 3-cycl ohexyl - 2. - (1- oxo0- 1, 3- di hydr 0-49s0i ndol - 2-yl ) - N-t hi azol - 2-yl -

pr opi onam de (outI i ned in Exanple 9, Step B) provided after flash

chr omat ograpiBOP(:&n;Qi@qsf(spﬁc globenll-2-(@thsth lé\ilﬁir@zl &-dxolES fa chl ori de,

gradient: 25%to 70% et hyl V\D 02/ 4 106 -50 9 June 2005 PCT EP01/ 14404
acet at e) 1§c5n@1‘;?e I PropioRyE agid) and regio-isomeric (S)-3 -cyclohexyl—?.— -

3-Cycl oh I k

i soi ndol - erﬁéﬂl %Sqrqu m dlfgﬁ@f&éprﬂglﬁggg%l%%ﬂ ?noolﬁl"’ OFgl\/éml}Hoe? cal ed
for C22 sz mmmayr@me KB8Hng46.91 1560) in 4 wanntr Aﬁﬁlﬂ%ﬂlaansbdﬁr g (S)-

3- Oycl phex

(7- met hy [F& %(Hafac?;‘r?f}lo%s%§(fyiloge’&dﬁy%%o rdidt gf‘:’?oﬁﬂd?l‘hywltpﬁﬁ}l%yl 4-yl - propi

onan de gfo 1&1&&&3{0@1:1&&&@1{&@9!@@' Stép BprévidddottaNR chiMnktodpaphy 465. 1567,
found 46 1572 Exanpl e :

(S)-3- @@mmqﬂﬂszemnmﬁty}(awm h;ndﬁwlens chlodde.-gradignt: 2075t %N crpge i di n- 2-y
| -
(5 500, R Brar 8 Hirhe BitRtddy Blerse phose FPLC MRejpin Bynamax SD1 _ 1 4

( pr epar ednstianiengrsing dlgraiesPofA0% Baetdmme]lw@@rlmm rifliagbacedaadiddP0%

nmet hyl pyri d 143 1- 32 ol panner. sinj | t.ha d for the
pr epgﬁ‘g%/ Iag :)lgfnlg ona (Er,? column to give 21 mg o (S)- 3—Cyc10he|xy1 26%4—methylsu.l%onyf ?

(S)-3- CY%Qh%ﬂhP@ro(-l%oi%@r éuyﬁ ﬁlﬂ}Y&ﬁPzJ §-9 dgﬁjcﬂllanﬁdé’ B-HRMY BQhcd iy - 15
pr opi onam de Ined in rovided after flash

chr omat o&:AbMNO B MalgNaZlG@S léﬁhémnd&tﬁ%léﬁ' ?Jld 3% menfd S)-3Hesckobesyl-352 ng of
(S)- 3- 2 Py 3

b | 3- 4 FaBiheoRst F oot 3 oy Reecisoingol? YR VPR 2 Y PRI e as a
whi te fGm»ISEh/eIdBVBfMngHLNgDSNa(H*BPQ‘T)M&GHSGMf)m&MGSZM, found 377.2107.
9 June 2005 WD 02/48106 PCT/ EP01/ 14404

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




-51 Exanple 32 R
(S) - 3- Oy Xl - 2- (1- oxo-1, 3-di hydro-i soi ndol -2-yl)-N-4- ! di n-2-y
| - propionam de 5 BOP coupling of P%}Eﬁgﬁl“ +
(S)-3-Cycl ohexyl -2-(1-o0xo0-1, 3- di hydro r #8i-ndol - 2- yl)-propionic acid
(prepared_in 287 : 1.00 mol ) and 2-am no- 4-
net hyl pyrﬁ%f’["ﬁg& g‘? i}%mg fgg) mlthxw%(ﬁmﬁbﬁs anyl-droxool,3-Hiydused for -
the preproRidoPd-yDEN- m1d1n—4— I d :
(S)-3-cycl ohexyl - y@) fyn Y pro)?a?ngn?seo?snadfol%ml ; K{-S I{‘/ﬁlcglfglforz yl -
pr opi onanfdidzs dﬂﬁ"f%% "‘Nﬁ )I':‘%@érﬁ?ﬁé’ .ﬁ_oun$t46@ 1858 pnd¥7 thed(SHf 3-Eyclbhasih 2-
0,

chr ot Og(ﬁﬂ@t?xgﬁﬁlfélﬂlczit 88180y EbUERk G019 &} Q)V,madﬁﬁhéh?prém@{?ﬁ%% 44 m
~oxo-1, 8- dafoﬁdrmmmmqu for O, H, NED B)a-(RY L NHTUES. Yi DERi aBaTEde as a
V\/mte foam El-HRVB me cal cd for C23H27N3C2 (W 377.2103, found 377.2106.
Exanpl e 33 15
(S)-3:Cycl ohexyl -2-(1-oxo-1, 3-di hydro i soi ndol -2-yl)-N-S-chl oro-pyridin-2-y
| - propionam de BOP coupling of
(S)-3- Q/cl ohexyl - 2- (| - oxo- 1, 3-di hydro Psm ndol -2-yl)-propionic acid
( pr epar edSi-3-Cocletpixpl-2-(1 Sxepl i3 EF o-40indol Wy HIIOE)meng1-gyHdintH- 5 20
chi oropyrldlnea{(ﬁmig ng,- 1.00 mml) in a manner simlar to that used for
the pref&PBYP
(S)-3-cycl ohexyl -2-(1- oxo- 1, 3-di hydr o-
propi onam de (outlined in Exarrpl e 1, p B) provided after flash
chromat ogr aphy 9 June 2005 WO 021481 -52 PCT/ EPO1/ 14404 (el uent 25% et hyl
acetate 1 hexanes) 160 ng of ( q/_cl ohexyl - 2- (1- oxo- 1, 3- -

p

soi ndol - 2-yl ) - N-t hi azol - 2-yl -

di hydro-i soi ndol - 2-yl )-N S-cl | I di n- 2-yl - propi onanmi de as a white
foam ElI- HRVS me calcd for 24 Wr+Nat) 420. 1449, found 420. 1451.
Exanpl e 34 (S)-3-Cycl ohexyl - 2 (1- ox®-0, 3-Wifaydr o-i soi ndol
2-yl)-N(1-oxy-pyridin-2-yl)- N

10

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 6-1°0 BOP coupling of

(S) - 3- Cycl ohexyl - 2- (1 - oxo- 1, 3- di hydr o-i soi ndol - 2-yI ) - pr opi on? dUn& g8 ¢
(prepar MOIF4ERGNPl e 1, Step A; 287 ny; 1.00 mmol) and 2pewmierepysddi ne N
Oxide (110 ng; 1.00 mmal) in a manner sigjilar to.that used for the
preparation of (R)- 3 -cyclohexyl-2- (1-oxo-I,3-dihydro-iso

i ndol -2-yl') - N-t hi azol - 2-yl - pr opi onaf.g °nle1(<:§§§t| ined in Exanple 9, Step B)
provi ded after flash chromatography (MefcC ilica gel 60, 230-400 nesh,

el uent : 2%Sw8tCyuieliexyl-B{hgko-dFdibly@ro-Tdthddl- 2L ARN-4 Bheth Pl pPridipys-FHi n 15

N- oxi de- 2-yl ) - 3- cycl ohexyl - 2- (1- oxo- 1, 3- di hydr o-i soi ndol - 2-yl ) - pr opi onam de
as an of fPrgRiopantidem The product did not appear to be pure by NMVR and so
it was further purified by reverse phase HPLC (Rai nin Dynamax SD- 1
instrument) using a gradient of 10%pacetonitrile/water/0.lalo
trifluoroacetic acid to 100% acetonit e on a C18 colum to provide 188
mg of pure (S-3-Cyclohexyl-2-(I-eoxQ- di hydro-isoindol-2-yl)-N(1 M+H)
380, 20 oxy-pyridin2 yl)-propi @ i e ES-ERNS m e cal cd for C22H25N3C3
found 380. 9 June 2005 WD 02/ 4810% PG 20/ 14404 -53- Exanpl e 35 35. 1.
(S) - 3- Cycl ohexyl - 2- (4-fl uoro-1-oxo-1,8-di hygeg-i soindol -2-yl)-N-pyridin-2-y
| - propionani de and 35. 2. 7N\

(S)-3-Cycl ohexyl -2-(7-fluoro-I|-oxo-1, 3-di hy -i soi ndol - 2-

yl.) - N-pyridi n-2-yl - propi onam de 5 BOP coupVi ng of

(S)-3-cycl ohexyl 2- (4-fluoro-I-oxo-1, 3-di hydro-i soi ndol -2-yl)- propionic
acid (fa 1:1 RO wuplieg of(§hBCrslnhexyl-2-pr-eperdddihpdexacipldel-1-3])-Boponz 501

ng; 1.64 g&gl(%ﬁg?}%g%% ﬁ%ﬂgﬁg%ﬁ%%#@?@ ﬂg@ﬁ%{%ﬁﬂjﬁ&ﬁ manner simlar

- to that io us

(S) - 3- cycmsgIriding (14dygs E-33 ool de @ manokngdnilaPtoythit ied for the
_'  preparation of (8)-3-cyclohexyl-2-(1-0x0-1,3-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




t hi azol - 2-yl - propi onami de as outlined in Exanple 9, Step B) provided after
reverse. phase BPLC (Rainin Dynamax SD-1 instrument) using a¥gWei0&t of
40% acetonitrile/water/0.1%trifluoroacetic acid to 70%3GesqRidei | € on a
C18 colwomislogi ve 157 ng of (S)-3-Cycl ohexyl

2--(4-fluoro-I|-oxo0-1, 3-di hydro-i soi ndol-2-.yl )-N-pyridin-2 15

yl| - propi onam de: EI-HRMS nie cal cd for C22H24FN3021l1\la I(Q/H(TNa }1)3 404. 1745,
found 4041748, LR684) a6 #(8)- 3-Cyclohexyl-2-(1-oxo0-1,3-

(S)-3- qﬂ%ﬁ%@?@@f’??ﬁ%@f’)%ﬁxo}| N L

i soi ndol - Zﬂyyt&e%qiyddltﬁ-mﬂ?f%‘@rﬂmﬁﬁzdé?wﬁﬁ”??ﬁ\zg nz E&éﬂgﬂ clgal?" or

C22H24FN3 - OJEINd (MM AD 420149, foRD 36 36. 1.
(S)-3- Wc%ﬂgmqua?%%@% 0XO0- I(, 3-di hgl)dr 0-isoindol -2-yl)-N .

t hi azol - 2-yl - propi onam de and 36. 2. ‘
(S)-3-Cycl ohexyl -2-(7-Chl oro-1|-oxo-1, 3di hydro-i soi ndol -2- yl)-N )
t hi azol %Z-yl - propi onanm de 9 June 20GxaMfld4 48106 - 54 PCT/ EP01/ 14404 StepA:
3-chloro-1,2 -di-(hydroxymethyl) benzeng 3-ch 0+1, 2 -die( roxynet hyl)
benzene wes)-pr@ydsketyl-2-(Dose-Jikdilydrosisamidgh 'Yll)(r')’gb(ﬁ'cw&’ﬁg S‘?“( g%gﬂ orophthal i c
acid in a manner shm’lar to that was used for the 5 preparation of

3- - f | uor o-PFOPRARPEY hydr oxynet hyl ) benzene as described in Exanple 13,

Step A 3-Chlorophthalic acid was prepared fromaccording to the literature
procedure of Fertel, L.B. et al. J. O g. Chem 1993, 58(1), 261-263. Step
B: 3-chl oropht halic dicarboxal dehyde Z0 §-chl oropht hali c di carboxal dehyde
was prepared via oxidation of 3-chlor {2 -- di-(hydroxynethyl) benzene
(prepared in Step A) in a manner_sinlar\to that used for the preparation
of 3-fluorophthalic dicarboxal dg¢ as—described in Exanple 13, Step B

- and the crude product was used whtAtogl fyrfjher purification for the next

step. 15 Step o & O
C. (S)-3-cycl ohexyl -2-(4-Chl oro-1I-oxo-1, 3-dihydy o-i soi ndol - 2-yl ) - propi oni c

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. '




acid and : 9

(S)-3-cycl ohexyl -2-(7-Chl oro-1-o0xo-1, 3-di hydro-soi ndol -2-y1)* ﬁ?%ep?% C

acid  WO02/48106 PCT/EPO1/14404
(S)-3-cycl ohexyl - 2- (4-Chl oro-1 -oxo-1, 3—-dghydr o-i soi ndol - 2-yl ) - propi oni c
acid and (S)-3-cyclohexyl-2-(7-Chloro-I-oxo-1,3-di hydro

i soi ndol -2-yl)-propionic acid 20 (Bpghelé3s1l:1 mxture) were prepared by
condensati_gn of é_a -(¥)-cc am nocycl ohexanepropi onic acid hydrate with

3- chl or opRPHa@)3-Giysiohsswd-tefyero-1-050-d ghdibydroriseindol 2y yH-N-pyridim2vi-si i | ar

to that u for e rati,on Qf 5 3= cl ghexyl 2-(4. . .

i uor o- 1 - BEgeipRamRE Rl 353: G-s2rdngwt 2,7 SibEprlcatdy dibdinogsoiadol-2-

cycl ohexylyl)ZN(p;,rﬁiﬁ.(y.ﬂ;ﬂf ainige di hydr o-i soi ndol -2-Yl)-propionic acid as
described in 5 Exanpl'e 13, Step C. Step D

(S)-3-Cycl ohexyl 2- (4-Chl oro-1 -oxag 3-di hydro-isoindol 2-yl)-Nthiazol 2 yl
propi onam de and (S)-3-Cycl ohexy | 7- Chl oro-1-oxo-1 3di hydro-i soi ndol
2-yl)-N thiazol 2-yl -propiorl am te_30~BOP coupl i ng of

(S)-3-cycl ohexyl - 2- (4- Chl or al oxo-1, 3
acid (ca. 1:1 m'xture of regiaj sope ar epar 4" Step C 326 ng; 1.0
nmmol )  and 2-am not hi azol e (237 ; .23 mml]) in a mnner simlar to that
used for the 9 June 2005 WO 02/ 48%68\ - 550PCT/AEPg4/ 14404 preparation of

(S) - 3-gycl ohexyl - 2- (1- oxo- 1, 3-@Fhydr @ i soi ndol - 2-yl ) - N-t hi azol - 2-yl -

propi onam de as outlined in Exanple 9, Step B) provided after

chromat ography (Bi otage 40M colum, eluent: 5% to 30% gradi ent of ethyl

acetate | hex f - 3= | -2-(4- - 1.

- ox0-1, 3-di hygpﬁ"?%?ﬁ%g?(-sg?&?’{“%e’t?ﬁ%@aﬁ{}%ﬁ' %’“%?5‘??%%%%33 dolZYNiRNG i e

cal cd f or propuER2EIAGE2 B 1 (ke pf regitbsohtg prdparaddn Ekafpld 1% ;Stand; Sl ny of

regi oi songr.i S) - 34 ohexyl - 2- (7-.Chl or 9-l - oxo-1I., 3di hydr o- .

i soi ndol ”%gy?)ﬁﬁ ,{ﬁrpﬁ{)%%k-a?lﬁ%%ﬁ (S%Fﬁgdg‘.ﬂlﬁ@?ﬂ%aﬁ? ELymar (g that

C20H2261 Ned $diethe pidpatdtith of 29)-16{dohdxoLndl 426-110dihydALisoindol-2-y1)-N-
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




15 Exarrpl e 37 37. 1
(S)-N-(5-Chloro-thiazol -2-yl) - 3- Cycl ohexyl 2- (4- Chl oro- 1 . - 0x@J4nex2@@Bhy dr o-
i soi ndol - 2-yl ) - propi onam de and 37. 2.
() - - (VB0 EHIR3PG- t hi azol - 2-yl ) - 3- Oycl ohexyl - PCT/ERO1/1H04
(7-dA doro-1-o0xo-1, 3-di hydro-i soi ndol - 2-54 - prop| onam de BOP coupl i ng of
(S)-3-Cycl ohexyl -2-(4-Chl oro-1-o0xo0-1, 3-di hydro-isoi ndol -2-yl)- propionic
~acid (ca_ 1:1 mixture of regioisoners, prepared in Exanple 36, Step C 151
ng; 0.47 nrnol) and 2-am_no-5-chl Ortg\gﬁ azol e hydrochl ori de(186 ng; 1.05
mol ) i n StepAadnobloreik? HAi-(ygrexryne % he preparation of
(S)-3-Cycl ohexyl -2-(1-0x0-1,3 20 dro I soi ndol
N-t hi azol - 2- )Bl-dﬂptmﬂéndlh(h@ram Vy)ﬁﬁ%zef’ﬁ I%%B’F?ﬁﬁreeﬁéx '9?{" b el%“abb’?%’\fu ded
after chr %g?ég%gr(ﬁ%hﬁhﬁbﬁ{ﬁﬂﬁﬁ%@%ﬁﬁﬁusﬁhﬂanbthﬁ%asuseﬂcf%@ﬁadl ent of

et hyl acet anes)

(S)-N65- ﬁapnamm hf mrqutgﬁh@em@w b%&e as described in Example 13,

Chl or o- '- J:%gg&hkaaam %an)frdlﬁdeidmgltddlelEbFaﬂﬁwsmnééur@al cd for
020H21012 0731, foun ?3 0727, and 46 ng of regioisoneric
S)-N-(5 26fFerte1 L.B. et al. J. Org. Chem. 1993, 58(1), 261-263.

Chl or o-t hi azol - 2-yl) - 3-cycl ohexyl - 2- (7- Chl oro-1 - oxo-1, 3-di hydro-i soi ndol - 2-
yl-)- ‘propi onam de: El HRVE mfe cal cd for C2OH21C12N302S O +Naa) 437.0731,

g gugd 438 0% oliEnanO aicbAAddA - 56 PCT/ EPO1/ 14404 Exanple 38

S) - 3- | ohe Ryses visSetigdin-ol 3 O+ d 2-
§/I ) Q|/gngm gﬁlﬁﬁ@(@%ﬁ% (ﬁ%ag?ég d&i}gﬁeﬁ’ %/ ¥ ?}d Chl oro-| - O)dhlor p%;l;/dlrg 5
tué?a
i soi ndoI drolyiiettivil ben2end (pmp@deHSﬁﬂ )B{Iméﬁi!ﬁis?lﬁﬁﬂr ©

500 e pharchpe |
giCl)d (g;c Opie):%ir%&quré% u(?rrgg!lltb %tgg’x%rie a%g%liiés%hgggi#p@%a\ﬂl Ie 1B:%¥§pc&n| (2:01

- 1lo ng; 0. @ E"Eﬂ%’ Jru@d Prottudiivaomed Imdﬂne(ﬂﬁﬁe]rmmﬁcamosﬁirmmﬁ si$Pa nmanner
simlar to t hat used for the preparation of

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

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-1-0xo0-1, 3—dlhydm-isoindol-z-yl)-N-tlﬁazol-Z—yl-
propionamide and (S)-3-Cyclohexyl-2-(7-Chloro-1-oxo-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




t hi azol -2-_y| pr opi onaaai de as outlined in Exanple 9, Step B) prow ded after
* chromat ography (Biotage 40S colum, eluent: 30% ethyl acet at 2J4n$h&0Mmes)

107 ny Cycl ohexyl - 2- (4- Chl or o- | - oxo- 1, 3-di hydr 2-yl) N
pyri di nq&())?% §f)llgé;'%pr opi onam de:, E -HRVS Wle calcd for ?—15@’@@5‘( M)
397. 1557, found 397. 1563; and 46 ny of- Pegi oi someri c
(S) - 3- Cyclohexyl 2- (7-Chl oro-1-o0xo0-1, 3di hydr.o-i soi ndol - 2-vyl
N-pyri di n-i2epgkationeip |($ﬂ1%ﬁycd@hexﬁl-2f€%0rﬁ %dﬁaﬂsulspﬁﬂobgﬁﬂtﬁ?c%r%@z}@ v
397. 1557, h
(S)-3- Q/CI 5%51093![%%2# aﬁ%?%dflgl é? ég%ﬁ%‘gf"odefl s?cf)tle?\c%m}n atog[rap l%— 2pyra2| n-2-y
| - propi Ol‘(Bmt@@Mc&Qmﬁ eluent: 5% to 30% gradient of ethyl acetate/hexanes) 13
S) - 3- Cycl 0X0 3 dihydr o-
3(/| 3 N- %r a@?ﬁ %%ﬂpf@aﬁhﬁa% RN J’ujng dé‘b’fﬁ‘é‘y‘g?ﬁ%éi?f gé’fgg t'hga;olba }epo1/ 14404
I(Bg)D g oupl |ﬂ}ﬁplgﬁﬁm{d€ %I-HRChI\I AS m/el caled folr czﬂan1N3OZS (1\/[*+Na*‘) 426.1013, found '
cycl'ohexy or o- | - oxo- | oni c

acid (ca. 4R610kPrandd s of regiokiosesrier(S) ﬁﬁ’fe Iﬂlfgﬂ} @‘EQFBTZJG:X%I 3@‘3‘@@*’ C, 243
my; 0.76 i;04p J(ijal fzaf! l\ﬁfh?zﬁbpﬁ’ Y 1&%%39 EIHR S/ 0E ] for T,gH 98N, RN | ar

to that 5'US preparation of

(S) - 3- cycl dFeXa) 224 1013x tound 326i Y @r o- i soi ndol - 2-yl ) - N-

t hi azol - 2-yl - propi onam de as outlined in Exanple 9, Step B) provided after
chr omat ogr aphy (Bi ot age 40M col um, eluent: 20% et hyl acetate | hexanes) 53
nmg of 34 S)-3-Cycl ohexyl - 2- (4- Chl or oEkample 37, 3- di hydr o-i soi ndol -2-yl) N
pyrazin-2-yl- propjio m'd:_ El - m e cal.c C21H23

508, 1510, Ficks #8)-Bds-Gilory ﬁz%ﬁ’g% %?leégﬁ%mwaj 161 Y thyald-

(S)-3- CV C':Qéiﬁamtz-%nfphﬁ%ﬂﬁﬁué aRKa7L, és;xm Ohldreahigsol-2-yl)-3-cyclohexyl-2-

2-yl)-N-pyrazi n-2-yl- propi onam de: El m e calcd for C21H23C1NAC2 (M)
398. 1510, (ﬂd@iﬂdr@@-@mﬂeﬁ?dﬂﬂﬂﬁo'é‘éjilml'%k)‘lllﬂ’l"?ﬂ%I es 15

Cl N N
N —
© Cc

BOP coupling of (S)-3-cyclohexyl-2-(4-Chloro-1-ox0-1,3-dihydro-isoindol-2-yb)-
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

15

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.




Al'l of the conpounds of this invention which include the congounds set
forth in the Exanples activated glucokinase in vitro by the ef%r e of
Bi ol ogi owb oAassowi ty Exanple A In this manner, they i ncmgmgoil ux of
‘gl ucose netabolismwhich causes increasgd i nsulin secretion. Therefor e,

t he compounds of fornula | are gl ucokina 20 activators useful for
increasing insulin secretion. Biological Acti vity Exanple A: In Vitro

d ucokinase Activity Q ucoki nase Assay. d ucoki nase (GK) was assayed by
coupling the production of gl ucose¥apippsphate to the generation of NADH
with gl ucose 6$£|ho phate . deh drogenase (2,% PDH, 0.75-1 kunlts/na

Boehr i nger39vhn %‘I(?Di Hl’la?rédr hlgxo-]-gxo-1 dihydre-IsetndatdsyRrN- Hr&r oi des
as the cougld j se - ATP -
- 6- RAZATIEY ﬁaﬁ%ﬂ S Gy R e L o e Jn06
-58 PCT$ EP@QWM&I %mndm-ﬁed-mplmmlé&pr essed in E. coli as a _‘
glutathione S-transferase fusion protein (GST-GX) [Liang et al, 1995] and
was purified by chromatography oy€ gl ut at hi one- Sepharose 4B affinity

[ [ the manufacturer (Anmersham

Phar maci a Bi ot ech, Piscataway, NJJ»Preyious studies have 5 denonstrated
that the enzymatic propertigg of native] & Hnd GST-CK are essentially
identical (Liang et al, 1995; \Neel & > ~.The assay was conducted
at 25°Cin a flat bottom 96-ws T i cll tule plate from Costar
(Canbridge, MA) with a final hon V@l ume~@i#’120 pl. The incubation
m xture contained: 25 mM Hepes~dfferQ(pH, 7.1), 25 MM KCI, 5 mMD 10
glucose, 1nM ATP, 1.8 mM NAD, 2 mM MyCl 2, 1 pM sorbitol-6-pbosphate, 1 MV
dithiothreitol, test drug or 10% DVSO, 1.8 unit/m GSPDH, and K (see

‘below) . Al Bop cousling 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
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organl Cc reagents were >98 %pure and were from Boehringer Mannheimw th the
exceptions of D-glucose and Hepes that were from Sigma Cheni%a¥necf05s;
Louis, MO  Test conpounds were dissolved in DVSO and gshst 0 the

i ncubaM@M/4#1%: ure 15 minus GST-GK in a vol ume of 12 p\ll\ﬂltsﬁEg(ﬁgl d a final
DVSO concentration of 10% This mnix wag-preincubated in the tenperature
.controlled chanber of a SPECTRAmax 250 m cropl ate spectrophot oneter

(Mol ecul ar Devices Corporation, Sunnyvale, CA) for 10 nminutes to allow

t enperature g@;l i br.i gk @}% - c?oqlekglr@z-gﬁﬁﬁidn?q 1, 31@{Reisinddle-yIrddi ti on

of 20 | GST- nzyme |ncrease in opti ical
density (e,&@mﬁk a&ﬂQcille&ﬁﬁctuxﬁwﬁ r&@mlemblm,@rclm:@nrﬁmﬁe BOCHER period as
a neasur

X act t Suf f
o iyl D U A
peri od i ﬁ{s é@él %ﬁ%ﬁé@ rtgf(éﬂ%’%%@cx;@@(lctgmtg&ldllgm]mq»mmmdol-ZBﬂ)sN-m nary

experl‘?re that" theée reactlon wa Ilneg er this period of
25 tine alﬁeﬂolmytpmprpnamh@eogﬂmaémﬁwlé 9t PigP B3 Py '5-fol d increase

in Kactjpvity.  The %fz@‘yéﬁllaéewmmwﬂm@dfh t he
activity G P??Pl%@qgaﬂl ng test &&%gctl vat oir(s and the c entratl on of

act i vat orsh.Batydised @@-@hﬁﬁéﬂl—mh&ddl)idm-tsh@dohgtﬂ)\ﬁrt@fﬁm .e., the

SCl, s, was calcu| at KM&jﬁ [ gy@rfo{,ﬂmgﬁeﬁsﬁog bed in
t he Synt @QPlgﬂ%ﬁpﬁ]ggR%mZWé%gf%g@%eséoo an ?gSAl\M with the exception
of EX3ADl 1% HEGERAGRACIS-3 LyctihedA M7 Cllues - ~aresLiBdibydmdeeindd- o
activa or actl vity. -9 June 2005 V\%ﬁ%ﬁ{_ﬁ 106 P%/ Eggzﬁ 1%@)References
for Biol o@yybdﬂ-pmmv?-ﬂrp@? CA & g,

Ni swender , Pernmut, Magnuson, M, and Matschi nsky,
F. M Var%géﬁséoe ?g‘@o% mat urity- onset d| abet es- of - yout h ( MODY)

-associ ated gl UCOkI nase nmutations on the substrate interactions and 5
: stabllltyof t.h SRZY T Bi gchern. J. 309: 167-173,1995. Neet, K., Keenan,

AR LCN

servation of a kinetic slowtran5|t|on

All of the compounds of this invention which include the compounds set forth in
the Examples activated glucokinase in vitro by the procedure of Biological Activity
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

(€8 GoPDH
D-Glucose + ATR———>- Gum&thphateRﬁPhosﬁ:oglmome

NADH

Scheme 2




I n mononeric glucokinase. Biochem stry 29;770-777,1990. Bi ol 8%I caé ébsct Ivity
Exanple B. In Vivo Activity 1o d ucokinase Activator in vivo e 8%

Pr ot ocol WO #9667 nice are orally dosed via gavage witpc@rmokipase (CK)
activator at 50 ngl kg body weight followgg a two hour fasting period.

Bl ood gl ucose determ nations are nmade fi've tinmes during thefsi X hour ]
ost-dose st yflynBembad: = : l;9he a r.a two hour
Beri od prior to o?ﬁg:hbf&(rj%%yngﬁst éﬁr%e@?%\?‘%lggst%%&%n? E)Sf%%?sgfimes& 108. 76

mg/ min GIreleiy EG§EH#e) E,Liqx% ¢farlo u9$§d| sl mg@mme@maﬁnprsatggmpsy &Qex\/?wlt 3(/)
Mce are ; aPhi . r._aramo o} |

equal a 50 ny/ l?éfegéoég}é#%ém?gdi at ery_ C%{u%a%%f? £ cfggi%%?edﬁr%r?em&%é\?ﬁ %Hﬁ zero)
bl podl gl ueantifacBugr h@mmhaucﬁhamgawm}adpmmgmd ok, NJ)s nﬁi'dwaﬁgstﬁedéarzhgﬁ)é t he
anl na t St g&r);h 0Cd | 004 | n{-0 | Z

capil | Z’r yat% Jt]}l%i£e1$t{‘-a(]:)t_r anag:%ges ?%E%I@%P%%eiﬁk Q%Wevgi(o %a‘gﬁf%% EreaPfally

addi ti onalidaptiod dLiagy atdsko9hid¥etit nyal,4680)t aken at 1, 2, 4 and 6 hours post
dose fromthe sane tail wound. Resul tls are int e&pr_et ed _b%/hco_rrpaa(ng t he
mean bl ood gl ' hcl e reate ce Si

acti vat or t?egﬁgggﬁy ?Jeayg%@c% eéts?/§ olr?s a&}ftu&’ﬁr? g%’“lw H%S&ﬂﬂﬁ’ﬁﬁ@?t%r e
consi der efroac Costar Wiitambiridgy, Bt} With a2 $inal isdubg@dd YoRin@Nbof | ¢8Mtul ( PTR. 0. 05)

25 decrea . bl ood gl ucose conpared to vehicle for two consecutive assay
time poin *g‘ﬂ’.‘emew : %*C 2%%8691?“@68,(p§27-1232.51m1@§€i,,5 pevi D4, 15,

se i)

Fgu I
31, 33gwe S f h | ent. gl ucoki nase actiyat in
N A L B R g e SN e
descr i beddithioBirakagtestdruget il0% PMBQG DB emB/mD GEEDE], 200 TR0 BEWIA0Gi1r 60

- PCT/ EPO1/ E%%'HB' Jabl.et s _contai ni ng the foll ow L ngredi.ents can
be pr oducé%éthlﬁ a onvgrﬁft%i 82%%3 R &P @eﬁenﬁ?@dgawgﬂ%&ﬂhe& with the
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,




ng- per tabl et Corrpound of formula | 10.0 -100.0 Lactose 125.0 Corn starch
75.0 Talc 10 Magnesi um stearate 4.0 1.0 Exanple B Capsul es c%r’ff‘%ﬁ?ﬁ% t he
follow n |n ed| ents can be produced in a conventional ” ég

| ngr edi W% Sper capsul e Conmpound of formula | 25.0 Lactose 9.0 corn
starch 20. 0 TaI c 20 5.0 9 June 2005 WO-(G2/-48106 PCT/ EPO1/ 14404 -61 O ains
A conpound conprising an anide of the formula: wherein A is unsubstituted

phenyl or phenyl which mrmmxmwmmmmm th halo or
n bstituted | | hi t 1
mono- substi “ka,ﬁ hepyL K O%bpa YotheSt) NiBWoel, RICTadbA, ¥ N1POrRE: MLAG: 10

R is cycloal m*3' £0°9 ar

on atons or | ower Qfgg from
2 to 4 caihomsed, dws,an&Mats:bmk;a,nEMs {Variablsffests ﬁﬁmﬁgﬁw%‘i@ etes
Si X ”E”bery%ﬁ'ﬁlh ﬂﬁ-gsggc%atgd udkinase mutations on the substrate interactions and

5  stability of the enzyme. Biocherm. J. 309: 167-173, 1995.

Neet, K., Keenan, R. P., and Tippett, P.S. Observation of a kinetic slow transition
in monomeric glucokinase. Biochemistry 29;770-777, 1990.

Biological Activity Example B: In Vivo Activity

10 Glucokinase Activator in vivo Screen Protocol: C57BL/6] mice are orally dosed via gavage
with Glucokinase (GK) activator at 50 mg/kg body weight following a two hour fasting
period. Blood glucose determinations are made five times during the six hour post-dose

study period.

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.




~ nmonocyclic ring or fused with phenyl

connected by a ring carbon atomto the am ne group shown, which five- or
six nenbered heteroaromatic ring contains from1l to 3 het er ®d¥nsn005e| ect ed
from 15 wal dusiosoxygen or nitrogen, with one heteroat om beipgedfilifoggen
which is adjacent to the connecting ri g% carbon atom which ring is

wo of its ring carbons, said
nono- substituted heteroaromatic ring be| ng nonosubstituted at a position
on a ring carbon atom ot her than adjacent to said connecting carbon atom
with a substituent selected fromtheg,gro QAconS|st|ng of 20 halo | ower
al kyl, nitro, cyan, perfluoro-Iower al'kyl; "hydroxy, -(CH2)Il OR3, - (CH2)II

0000, - (ORMAATG S G AR IR

accept abl EBHFHCEs or N-OX|des thereof. 9 June 2005 WO 02/48106 62

PCT/ EPO1/ 14404 2. A conpound according to claim1l, wherein said conpound is.
said amde or a pharmaceutically acceptable salts thereof. 3. A conmpound
accor dishg lagredieatsm 2, wherein A is wmgpestableit ed phenyl or phenyl which
may be substituted mﬁth fluoro, |ower alkyl sulfonyl or |ower alkyl thio at
posi tion Topgund of@rmiid h chioro at jp@sijppen 5 or 6 or 5 and 6, or with
bromo or nitro at position 5 or 6. 4. A conpound according to any of
clainms 1 flactdse wherein the amide is in thes§ configuration at the
asymetric carbon shown. 5. A conpound according to any of clainms 1, 2 or
4, wher ei Gofnstsrabnsubsti t uted phenyl 10 @s.0phenyl whi ch nmaybe nono- or

di -substituted with hal o or nono-substituted with |ower alkyl sulfonyl or
nitro. 6. TAlccompound according to any of cd@inms 1, 2 or 4, wherein Ais

unsubstltuted phenyl or phenyl nonosubstituted by hal o.

Magnesmm stearate 1.0
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 20.0
Talc 5.0

20




7. A conpound according to any of clains 1 to 6, wherein R is cycloal kyl
having from 15 3 to 9 carbon atons. 8. A conpound accordinggt@néﬁ99§ﬁ
clains 1 to 6. wherein R is cyclopentyl or cyclohexyl. ppound
accordiwgﬂtz@sg'ﬁy of clainms | to 8 wherein R2 is an unsﬁo“?ﬁ@ﬁ@g@?or

nmono- substituted five- or six-menbered-Béteroaromatic ring connected by a
ring 20 carbon atomto the am ne group shown, which five- or six-nmenbered
het eroaromatic ring contains 1 or 2 roat onms sel ected fr.om sul 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 wi.th phenyl at two of its ring carbons, said nono- substituted

het eroargfatic ring being nonosubstituted at a position on a ring carbon 25
at om ot h t Acemnouad somprigng an grienefdbe o Wdr bon atom with a substituent
selected "fromthe group consisting of halo or |ower alkyl. 10. A conpound
according to any of clains 1 to 8, wherein R2 is a heteroaromatic ring

sel ected fromthiazolyl, quinolinyl, pyridyl, pyrimdyl, pyrazinyl,

i mi dazolyl, benzoim dazolyl, benzothiazolyl or benzooxazolyl, said

het eroaromatic ring being 30 optionall yR*gyonosubstituted by hal o or |ower

al kyl . 9 June 2005 WD 02/ 481084RCI/AEP01/ 14404 -63 11. A conpound accordi ng
to any of clains 1. to 8, whg het eroaromatic ring selected from
thiazolyl, pyrimdyl, pyrazi‘§ % I,Hsaid het ercoaromati c ring being
optionally nonosubstituted by Thal o NQIkyI. 12. A compound accordi ng
to any _of clains | to 8 wherein R2 s @nh unsgbstituted heteroaromatic
ring sél ect ed fromthiazolyl, pyriznidyl, pyrazin or pyridyl or a
.monosubstituted heteroaromatic ring selected fromthiazolyl substituted by
'chloro or- pyridyl substituted by -chloro, brono or Iower alkyl, 13. A
conpound according to claiml1l, wherein Ais unsubstituted phenyl or phenyl
10 whi ch Y he nmono- or di-substituted with halo or nono-substituted with
| ower al k‘)% Tem

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.




sulfonyl or nitro; R is cycloalkyl having from5 to 8 carbon atons; R2 is
~an ‘unsubstituted or nono-substituted five- or six-nmenbered Rete® 8Womatic
ring coMa@&tsdeby a ring carbon atomto the am ne group mhowse 1\ Masch five-
or six- nenbered heteroaromatic ring congzal ns 1 or 2 heteroatons sel ected
fromsul fur, oxygen 15 or nitrogen, w th one heteroatom being nitrogen
whi ch s ad] acaith phiad & %L 0, Pl €84 BSROBE0M, AL LRG S 2
nonocyclic ring o WI t‘h F carpons, said
nmono- subsmhﬁmwuh@}éfrﬂg ﬂlenfg:»fbel ng m)nosubstltut ed at a position
on a ring carbon atom ot her than adj acent to said connecting carbon atom

W th a substy |‘1_:d£ﬁ1(9)(§ Sﬁd?r% r . b St J ower
-al kyl . 20 14 A ound thlc f%hgf&y% gﬁﬂ%&ﬂﬂu& eaﬁfadrg)h%bﬂe group
consi st i ng"high may be substituted w1‘fh ﬂuoro lower alkyl sulfonyl or lower alkyl thio at position

() @ CuR XY it o0 B sl AWEH B § 204 B4Rl Modid 6L 4t Bodizigh 5P OP! O

am de,
| - oxo- 1, 308Phydr o- |50|ndol 2 yl)-Npyridin-2-yl- propionan de, (S
-3-cyc|ohexy| 2 (7 fl uoro- - oxo-1, 3- dlhydro I soi ndol - 2-yl)

-N-pyridig- 2 a%P?r‘aﬂ%{%g.ﬁyaféalﬁé pg}gl%%%é]g% gxﬁagﬂlﬁ'ﬁgeé 0X0-

1, 3-di hydr o- |30| ol -2
(S) 3- cycF@#@W&ﬁ@%ﬁh@#ﬂmﬁmmbomSMydro i soi ndol -2-yl)-N-pyridin-2-vyl
- propionam de, 9 June 2005 WD 02/48106 -64 PCT/ EPO1/ 14404

(R) - N-(5- Br ogny g%gdxﬁadqczormg 13 2fty 6F QAR 297 (1R 0m s RllsBY i Qi $RLAFO! - 2

yl)- propi onam
(S) - 3-8y c Poplstyl which ey moge-dittdjdubstitutsdrvdt hdo pt InoNoSsubltitoted wigh i di n- 2-y

l- propio
(9)-3- cyc{biﬁekg(&? %f]f(’?ylo?fé’l ®3-di hydr o-i soi ndol - 2-yl ) - N- 4- net hyl - pyri di n- 2-y

| - propionam de,
A compound according to any of claims I, 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.




(S)-3-cycl ohexyl - 2- (1- oxo- 1, 3-di hydro-i soi ndol - 2-y1) - N-5- et hyl - pgr | di n-2-y
1- pr.opi onani de, 9'June 2005
.i’sagycllolwmgms’in& 1- oxo- 1, 3-di hydro-isoi ndol - 2-yl)-N-pyri mP@L.rFEPﬂi/YLI]Pr opi onam
(S) - 3-cycl ohexyl - 2- (4-net h) | sul f onyl - | -'d%bo= 1, 3- di hydr o-i soi ndol - 2-yl ) - N- pyr
I mdin- 4-yl-propi onam de, (S)- _

3-cycl ohexyl - 2- (7- met hyl sul f onyl - 1- oxo-1, 3-di hydr o-i soi ndol - 2
yl)-N-pyrimdin- 4-yl-propionan de,

(S) - N 3- cugl ehevsyposd comidptoapy of Hbithdt fb 8 Wiedeit R? RetheterdardnitdiPryi S0i ndo
| -2-yl)- 1g§rﬁion m'dﬁ' ipided . . . .. .

(S) - 3- cycl*Bh 9@ 9?“—%'13528 b PrrinsdylRign syl og prEdy: id hetenqargmaticaingheag pr opi on
am de, optionally monosubstituted by halo or lower alkyl.

(R) - 3-cycl ohexyl - 2- (1- oxo0- 1, 3-di hydro-i soi hdol -2-yl ) -N-t hi azol - 2-yl - propi on

1 de, - 3- | oh | -2- (5, 6-di.chl - ) . .

ii(Txo?l,SSE i%‘n Cﬁ?@&%ﬁ rﬁ*f“ Py mf @W%L&O-éﬂgher%%ﬁiaamwwzé

( IS) - 3- cyc hefeeoarbmati Aing bdletadt from@tBiadol Pl Bhialdyd pysRimdi et pyridyl b} a N t hi azol - 2-
- ropl onanrt . .. . .

ls)- 5. - by SrBtsabitiated heterqpapatic Hg selected fromdhigzoldstheipted Bychlarp ehi azol - 2-

yl - propi ppadyidabstiied By ehots)besmb o2 idwerlaliyar o-
| - oxo-1, 3-di hydr o-i soi ndol -2-y1)-N-thiazol -2-yl- 25 propi onam de,

(S)-3-cyclphexyl -2- (4-nmet hyl sul fonyl -] -ox(>-1, 3-di hydr.o-i sqQi ndpl - 2-yl)
-N-thi azoh?-z?xﬁ%m&ﬁ%éiamﬁﬁﬁa& g5 fruhergieA i bR g GhPE PEPOFT 440 - 65
(S) - 3- wy clvbiviythy Be fndnoebidilsabititamdlwith hals @r acho-substituted with lower alkyl
-di hydr o- |‘§ﬁ0| ndol - 2- yh} = I\I-%Iath?yéga-z - Er Ogl opani de, _,.
(S) - 3- cy cFOHERYPL IO nis YRR XBVIPE FOm AYRIP 63PEBAIIRY R21Am) - N- t hi azol - 2-y1,
N pr Olpl gﬁ%{ﬁrl])dgtuté@rllﬁogd-i@hﬁzsﬁﬁlmﬁ ﬁ?ﬁ- hc.(r@i}@ilﬂefzrﬁmred hetercaromatic ring
S oxo-t Eoﬂne%te&%_}rla%%gncar%o}l a:tgm)t;) lﬁ_le arlmanzeogrc_mﬁ g/ho_wn, which five- or six-
membered heteroaromatic 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,

(8)-3-cyclohexyl-2-(4-chloro-1-oxo-1,3-dihydro-isoindol-2-yl)-N-pyridin-2-yl-
propionamide,

(8)-3~cyclohexyl-2-(7-chloro-1-0x0-1,3dihydro-isoindol-2-y1)-N-pyridin-2-yi-
propionamide, '




pr opi onar ni de,
('S)- N-(5-chl or o-t hi azol - 2-yl ) - 3- cycl ohexyl - 2- (1- oxo- | , 3- di hy3’8% €¥hdol - 2-

yl) pr o ongisede, (S)-N- (5-brono-thiazol-2-yl)-3- cycl OPeYXbo i
(1- oxo- 1, 3-di hydro-i soi ndol - 2- y|) 10 pr.opi onam de, s

(S)-N-(5-chloro-thiazol -2-yl)-3-cycl ohe@l -2-(5, 6-di chl oro-1-o0xo-1, 3-di hydr
0- i soindqgl: 2- - propi onanude, _ (S)-N- (5 ] ..

br omo- t hi 2%?)&'@%’#5@%?&?3%%@5?%‘-CY%QIFWBZ‘& O dr i ditydsesispinslol2 i lar o-

i soi ndol - Zrypidbn@iide] onam de, 15

(S)-N-(5 chl”. oro thi azol - 2 yI) 3-cycl ohexyl - 2- (4-chl oro-1|-o0xo0-1, 3-di hydro-i

soi ndol -

(9K (s (Y s BT - ditygn-spiedg220) 3 Sreblope-pypidine2-yl-

- oxo- |, q;rwgﬁgnidsm ndol - 2- yl)-propi onam de, (S)-N(5-chloro-thiazol -
2-y1) - 3 cyclohexyl - 2- (5-ni tro-|-oxo-I, 3-di hydro-isoindol -2- 20

d |3) 05 (rj %ei&ng 'fy‘%ﬁhﬁé'{% cflflT-og‘B' ldﬁlyg'"lﬂsh‘gégi) 2T3’§%ﬁ1ﬁ'61let§1’l'%d”b rz&ﬂl onami de,

(S)- N- ( 5- phbabRarhidepzol - 2- y1) - 3- cycl ohexyl - 2- (4-fl uoro-1 - oxo- 1, 3- di hydr o- -
soi ndol - 2- yl)-propi onam de, 25

(S)- N-(5 roth| ) cyclo y 3-di hydro-is
oi ndol - g’r a‘éﬁéh%‘é %M@ 8'@3 %\ﬁ%&‘f%@ﬁ%ﬁ 8137?11 4404 - 66
- (9)-3- C‘pﬁd de,2 (4-fluoro-I1-oxo-1, 3di hydro-isoi ndol -2-yl)-N--

pyrazi n-2-y1l- propi onam de

S e L 0 A oS0 s S B kel el i 2

-1, 3-di hydr o-i soi ndol - 2- yI) N pyr azi n- 2-
” 10 {S)-3-cyclohexyl-2-(4-methylsulfonyl-1-o0xo0-1,3-dihydro-isoindol-2-yl)-N-pyrimidin-

4-yl-propionamide,

(S)- 3-cyclohexyl-2-(7-methylsulfonyl-1-o0x0-1,3-dihydro-isoindol-2-y1)-N-pyrimidin-
4-yl-propionamide,

(8)-N-3-cyclohexyl-N-(2-methyl-pyrimidin-4-yl)-2-(1-0xo-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,




~ yl-propionam de, (S) -3 -cycl ohexyl-2- (7-nmethyl sul fonyl-1-o0xo0-1, 3

- - di hydr o-i soi ndol - 2-yl ) - N- pyr azi n- 2- yl - pr opi onani de, 9June 2005
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’“5 o oS-y i) 3-8 it 460 WY are Fsdmadi Ly N far & g-1soi ndol - 2-yl

- propiona
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i de,

N-5c or, clo 0 i soi ndol - 2-yl
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3 cycl ooctpybpi@ndrhidexo- 1, 3- di hydr o-i soi ndol - 2-yl ) - N-t hi azol - 2-yl - pr opi onam d

e, (S)-Nbenzothiazol -2-yl-3-cycl ohexyl - 2- (1- oxo- 1, 3-di hydr o-i soi ndol -

3(”33 NP E QHM| Hlquo;thiazgh-2 IYJ) %C%%@}eme%)qhofo'( £-6k3de-olnday2wh- i soi ndol

2-yl) - propimoeande, 25
(S) - N-benzooxazol - 2-yl - 3-cycl ohexyi - 2- (1- oxo-1, 3-di h) rdr o-i soi ndol - 2-yl ) -

3 byl ontion- - o -2 Y fﬂ’wﬁ%ﬂ 6155%3} 3 #v% 58ihald-yn-

- N- qui ¥ol propendmider opi onami de, (S) - 3- Cycl ohexyl -2- (7-chioro- |-oxo-
I, 3-di hydr o-i soi ndol - 2-yl ) - N-pyrazi n-2-yl - propi onar ni de,

-(S)-3-cyc hexyl 42~ (1 -4 3--dlhydr o-isoi ndol < 2-yl ) - 1-oxy-pyridin-2-yl)
= or opi on g%qg)e@‘) c%%\%lﬂa%gl f‘yﬁ Sdcyc}'o eXyl ﬁ%,ggxclhlom}ﬁ-zsxo’yi,g-dﬂ?yc%o-
isoindol-2-yl)-propionamide,
(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)-3 -cycl ohexyl-2- (7-chloro- | -oxo-1,3
- di hydr o-i soi ndol - 2-yl) - N-t hi azol - 2-yl - propi onani de. 15. A c3rPRR AL o f any
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(S) - 3- OydoNaTIchert- 2 T metylsalfonyl. L oxoc 13- dihydro-ispindel-&yhNrRyrazio: i 115y
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(R) N- (5- Brono-pyridin-2-yl)-3-cycl ohexyl - 2-(1-oxo-1, 3-di hydro-i soi ndol -
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~and a pharmaceutically accept abI e carrier and/or adjuvant. 17. A process
for tHe ptBpacwdhsnylel-(4chber-mzettd-dilydowisposiol-Ron)- D pokentd-gs 5

conprisin Riing a conpound of formula I according to any one of clains
1to 15 %O?E a pﬂgr maceutical 'y acceptabl e carrier and/or adjuvant. 18.

The conpounds according to any of clainms 1 to 15 for use as a therapeutic
active (8)-3-cyclohexyl-N-(1H-imidazol-2-yl)-2-(1-0x0-1,3~dihydro-iscindol-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,




substance. 19. The conpound according to any of clainms 1 to 15 for use in
the treatnment or 10 prophylaxis of type Il diabetes 20. The 9fure €90

‘conpoundvadedsws ng to any of clainms | to 15 for the prepacdieih@fs a
medi canment for the treatnent or prophyl aé,}s of type Il diabetes. 21.
process for the preparation of a corrpou'n according to any of clains 1 to

sai d ksing: .C o) d of .th ornmul a
vvher ein A @%&P a§tltsi(e)¥‘%ﬂigda%ﬁﬁ g‘?lﬂﬁ@‘ﬁ&ﬁl&ﬁ g‘tﬂ“ﬁmpf@@g‘%%r omatic
am ne of theforrrula H2N- R2 V\002/48106 69 wherein R2 is as defined in

claim1; 9(&]1;31‘\@%2@@1 -PCTHcBIR0 4118401 3 uillthetro davindelt d-phal-pyasiatd-glh condi ti ons
f-or amde%ﬁ tlonto obtain a conpound of formula 1. 5 wherein *,
A, Rl and are as’deflnedln claiml. H NR2. |

(8)-3-cyclohexyl-2-(1-ox0-1,3-dihydro-isoindol-2-y1)-N-(1-oxy-pyridin-2-y1)-

- 5 propionamide, and

(S)-3-cyclohexyl-2-.( 7-chloro-1-oxo-1,3dihydro-isoindol-2-yl)-N-thiazol-2-y1-

propionamide.

15. A compound of any of claims 1 to 13 selected from the group consisting of:
10 3-Cyclohexyi-2-(1-ox0-1,3-dihydro-isoindo}-2-yl)-N-pyrimidin-4-yl-propionamide,

N-(5-Chloro-thiazol-2-yl)-3-cyclopentyl-2-(1-oxo-1,3-dihydro-isoindol-2-y1)-

propionamide,

(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-y1) -3-cyclohexyl-2-(1-oxo0-1,3-dihydro-isoindol-2-y1)-
25 propionamide. :
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16. A pharmaceutical composition comprising a compound of any of claims 1 to 15 and

a pharmaceutically acceptable carrier and/or adjuvant.

17. A process for the preparation of a pharmaceutical composition of claim 16
5 comprising combining a compound of formula I according to any one of claims 1 to 15

with a pharmaceutically acceptable carrier and/or adjuvant.

18. The compounds according to any of claims 1 to 15 for use as a therapeutic active

substance.

19.  The compound according to any of claims 1 to 15 for use in the treatment or

10 prophylaxis of type Il diabetes.

20. Thve use of 2 compound according to any of claims I to 15 for the preparation of a

medicament for the treatment or prophylaxis of type II diabetes.

21 A process for the preparation of a compound according to any of claims 1 to 15, said

1
N
OH
0 o 3

with a suitable heteroaromatic amine of the formula

process comprising:

coupling a compound of the formula 3:

u ’

‘wherein A and R are as defined m .daim 1;

20

H,N-R?
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wherein B? is as defined in claim I;

under conventional reaction conditions for amide bond formation to obtain a

al
N\i\
' ;; H
N\
o 4 R

5 wherein %, A, R! and R? are as defined in claim 1.

compound of formula I:






