; e3exxyT}~6T" WD 02/48106 - 1 | soi ndol i n-1-one d ucokinase Activators_
PCT/ EPO1/ 14404 = d ucokinase (G&K) is one of four hexokinases that are fourrdf
i n mamawe 2681w ck, S.P., in The Enzynes, Vol. 9 (P. BREFEPHAH4Academ c
Press, New York, NY, pages 1-48, 1973] - The hexoki nases catal yze the first
step in the netabolismof glucose, i.e., the conversion of glucose to

gl ucose- 6- phosphate. d ucokinase has a s limted cellular distribution,
being found principally in pancre s and liver parenchynal
cells. In addition, (K is a rate- w M’m dﬂ Enzyrre for glucose netabolism
in these two cell types that are critical roles in whole-body
gl ucose honeostasis [Chipkin, S.R, K&%%2* K L., and Ruderman, N.B. in
Joslin's Diabetes (C R. Khan and GC Wer eds.), Lea and Febi ger,

Phi | adel phi a, 1pzindg g 9igeae ACLAVAMOES concentration of gl ucose at
whi ch &K denonstrates half maxi mal activity is approximately 8 mM The
other three hemkslulﬁa@emm)elssah@rc&t eshr Whéxokiplases ottt adre nfouhd | imwetammals

concentrations . _Therefore e flux of qlucose .t
pat hway rl @‘é@wﬁi( Ske @oﬂlf’eﬁt’%yéﬁer‘o}(oyb - Beyee ng #ﬁ%‘f deslsg&e@’a§8g<f rom
fasting (Reri% s01- 28’515973?”2{&' héxnichagé é’&MlyieetYl@ Iigstf QE}& QLYV'tHHJmétabohsm of

car bohydrate c nt ai ni ng e Printz, Magnuson,” M A., and G anner,
D. K. in Aglucoseev.e., Mg ponvemon/cﬂf gluosg Roglucnsg&-phogpmte Bi G}ucolemasqjm a

Those B g <EUWEr Abiog, g fond pEmsally oF adcigfe PrRELRaied er

functi ons e i K85 kate 28 endipmsiop §efn¥&ﬁbﬁ§ﬁ0n
M D. and R/a‘t e H?lsjﬁégg Iﬁ%&&f—lbm, GKI%IAE& g&‘ghﬁ%G El- E1 1984). In recent

years, st inthese itwo zcgllttyamg@huace émbwalt@ May eriiehfrolesea Whale-todyggueose ndeed
pIayacr whgl Vgl u QEo B 0 not
express &5"8?‘35[‘%553 r#]@%t o) ?S' ﬁ‘“ iE g%vere%gf?;ﬁ‘t’%@m| %e%ﬁ?émﬁjs

over expr eKhamandiG.0aVéer, nqu(),vhela ghdi Febiget, Phélndaipta,( BALpagesA7-1Hul1984kn, B.,

2 s ihe TongepTation i, shigose, gb oty O deriinsdeces, Rattroimal kTl s & 56

coum ed t BpRbgimatdly BibET The 6flet $hre® hexukigaeeae isaardted »\&mcglactdse rat afdhi n
hepatocytes to increased gl ycogen deposition and perhaps, d rgﬁg tgglgl ucose

product i okpwer copgenpiicms(<lanM. Pasreforeythe fuy.of ghigoss thrpueh
maturity- Bge%eﬁshmegﬁﬂt:éﬁraﬁfont %lﬁebgégin(MYo@ icfeaSAURBH P&éuhé’% mi) frgncti on

mut at i ons gene suggests that al so functions as a glucose
sensor i npbsprandial L¢m:|gs n’iM,) lKeaavfahowiﬂ a \barbghydrateetongdining BnealhBinntz]. 309,

167173, 1995).  Addi t| ence porting, an, i nportant far GK in
the rebul B mM&ﬁ“Bf’fong FRPe: i “n‘a KV loﬂrg{’}i &égkﬁ%l Cﬁ

I denti fi cgiMOBi&H, aH@tD Bml\fic@m&cl@x&fsgs&nﬂuél‘ké\fﬁwfmcm Rdlo Gdto)i €A, pﬁ‘gbseased
enzymatic activi { These gatl ents exhibit a fasting pogl yce

associ at ed63w06, 1993i.nTheseo ndaag%pynt@bwm%@r F@@‘éﬂdeo%op% KEiyPA §1F that

G aser, .avan I
456, 230, ?!5% U F, 2 s RNy A R an%ﬁgsag?ga [t gthseotlP e pe i
nej ority Matslbmﬂsﬁijltlsw,lﬂﬂef VR PHykiol. 0248, ﬂlelﬁﬁ 198¢)mﬁuleda1ttywts, auntdiesahe CGK
and, thereby, increase the sepnsitjvit Gédﬁensor S‘%/i qm w Ll still
be usell U2RSECRIS FurARE hake copfimpged ﬂgﬁb@*’g#%elﬁﬁ%e ay aqriqalrole ipvholg- ¢y e
|1 diabet ggqy G% 8§E>k1'1 RIARL | X@inRAS tak ldb ﬂo@eﬁﬁe@e Gmemé Miihnpﬁaﬁd SCBISE

met abolismin~(err)-cells and hepatocytes, whic be coupled to

i ncr eased Withssgvém dsabetes While. anBnals oagrenprgsmﬁli h@éfe m@@fqypdfgéjmﬁt? tOlTANg t ype

11 gl abet k> aTRich Y CBL' RYyaR! AY'eE'SE, Refi WIRYMR, G99B! FEHRITARATES O
Bosch, F. et al., FASEB J., 10, 1213-1218, 1996). An increase in glucose exposure is

25 coupled through GK in f-cells to increased insulin secretion and in hepatocytes to

increased glycogen deposition and perhaps decreased glucose production.
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ANG 7 OO\R2 1 wherein Ais unsubstituted phenyl or phenyl which is
nmono- or di-substituted with halo or nono-substituted with | ower al kyl

sul f onyl wo @w8toéal kyl thio or nitro; R is cydoal kyl havi MgU/EPOME+H 0 9
carbon atons or |ower alkyl having from23to 4 20 carbon atons; R2 is an
unsubstituted or nono-substituted five- or six-nmenbered heteroaromatic ring

connected by a THeThdus haitypé Mb@ri@nstHRBeted Sfthe zb@ﬁgl(mm:n) fsica@sedor
Si xrrerrbered het erparonmatic’'ring contains from1l to

er.oat.ons, sel ected
from sul f urby o5 gk fumstion mutageRs mithe, (Gh &eiotusesit Sl?ﬁtbék :ﬁtrf%‘ﬁﬁ?t i ch

I s adj acentgfQ é%s&ﬁnqaﬂﬁvuﬁt(magw nrtega%xbcm WhagL. \Uﬂbpth'btm m9b%7-
m)norycl ic OI’ fsuse pnen at tV\,O of i tS ri ng car bons

sai d
nmonosubst i th?ﬁewsﬁét édé@pem DF¢ SHPPOSHRELATH SRR tf?lﬁtf‘t’feQKa‘t“tg e Fegdatiosn on
aring car DRl ARlioh A hAUR R prbfidsd b tﬁpmteﬁtatmnf:ar Rt QA L

a substi romthe group consr st hal o, 181(1G
-3 PCT/ EPO ekptets amitthnt fouaef GK| wijh mcn¢ats¢doenzz1yah@actmtrf Tfherecparbsvté reﬂabrtyr

hyd , a

0 %, GRS SR B L g,

or 4; or a (@iasrerr@c,efécsaml Py Pé@mqot%l@aéal\kw Eyglamddxl\@és-”%%éﬂé@ﬁo £998).

Pref er abl y Fnftatidnt St 1BE GR n@%‘?@ﬁh@ﬂmﬂﬁﬁﬁ qrm&ref%ﬁaﬁggpg%@ﬁ by a

ring carbon”a Re ant ne g ou own I n
si x- menmher e:ﬂatbmtsenmapwmdsrthatr aqugatcdﬁKeandstHer&bm mcte@setheeaeem@attmﬁﬂ@%ct ed

from sul fur ch
is adj gceﬁts,e{l%orysﬂg Q@r‘é@ :nglgérqﬂng %’gr on a% %ﬁ@r@ ?é&giﬁgba%g@ﬁ%h%@ycl iC
or may be falistygle Wi dibepise rGlhcakindseactivators svrllmcraangthceﬂtbmgglumse avtdralismc e

with an errbod ment of this inventio the acent ni nin the rogen

cont ai ni ng Aé e?ﬂﬁa?r“érhﬁ’??f@qft%d‘g“%y’ﬂbée F?tuR tcr BYCHRas gﬁ%ﬁ?cﬂ@%eﬁg

ni trogen addg@gé'%&ou‘id)béuﬁkﬁﬁﬂ'féﬁré‘a&hb@}abeﬂQﬁbétés.CPnVerted to an N-oxide. On
compoun

t he ot her s of fornt can be in the form of
pharmaceutical |y acceptable salts. 15 The conpounds of fo | a have been
found td5activa 72(1@5 g’l"ﬁ%féﬂﬂWé’é@efﬁCWP%“ ETORBRR LT qft'ra%f@u Fe usef ul
for increasing insulin secretion in the treatnment of type Il diabetes. The
present invention also relates to a pharnaggutical conposition conprising a
20 conpound of fornula I and a ph maceuti ca |y acceptable carrier and/or

adj uvant. Furthernore, the prest ventioryrelates to the use of such
conpounds as therapeutic active E,sAbs ang®® s well as to their use for the
preparation of medicaments for the L ment)_ox prophyl axis of type II

di abetes. The present invention further tes\tp processes for the
preparation of the conpounds of formula I °'n adfitioh, the present 2s

i nvention rel ates to a nethod for the prophylactic or therapeutic treat nent
of type I abet h i t 1 . Rf
Formia 1 +8PEeR Ak §ogH bl ER FRENT RRIAITHIS: BF WPARARRIPONRRAR
provi des a monmpnu—mdbmuupdmﬂlﬂgwmﬂwmuﬂéonyl,mmaﬂqlﬂm puh#rd; above or an
N-oxi de of the am de of fornula |I above, as well as phar rraceuti cally
acceptable salts . / i glfql;li ﬁg I h&o 4
conpound ofﬁf%)s %toaﬁc?leﬁtwn ﬁ}gﬁ %ﬁ%u%%%tgésatﬁgggs@%‘re c car onmat o?n In

t hi s compoucatbommemspnpound of fornula | may be present as a racenmate at
the asymmetric carbon shown. However, the "S' enantioners, where the am de
is in the " onf j as) ¥ H dpl'iél%ﬁfo‘?ﬂlt \/M]Sgnthe
phenyl ring Afsr 4 %%pr%ﬁ%{é%gso?ﬁ?%ﬁdumu ‘W{E% gv\ir&gp{z&?m § ﬁ ni trloC or

| oner al kyl cddneotedrtty a ging edrbpn edtorrhtn thQ armnfs gmstpr ﬁh,m@u ichhfives_oropix-
6-position as i r E\HHI

w honi tro, PRptiEeiiitalolu Rl Gotaing B 1 R RO )R0BPSB T iont WlFls

< such as S- nox}rgen [IhemlydOgandWﬁh rorter betptoatyh being nitrogen which is adjacent to the

25 connecting ring carbon atom, which ring may be monocyclic 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,



In one enbodi nent of fornula I, the R2 ring as described above is a single,
or 10 nonoryclic (unfused) ring. Wen R2 is a nonocyclic ring, it is

pr ef er abWp ®UBE6I t ut ed or unsubstituted pyridine. In anotMEVERMAdHent of
formula I, the R2 ring as described above, is a bicyclic ring, i.e. is fused
wi th a phenyl. As used throughout this application, the term"lower alkyl"

i ncl udes th straight chain f chai | It S i rom1l
to 10 and [Ier BBy FaRy belfosnqRe AE R ot ORR Il TO)
heptyl, anORESHEELRICHD)2NEBRY -C4ODG(ORORTs0r A@Hﬁ.eNHPe‘r\«zﬁw,e R ehydrogen

"cycl oal kyl ", signifies,a.3s .t - npnher | abliy. 5- to
8- menber ed®’ lPB’FP st né@%llog’e%?ﬁ/ ’,Orc‘?ly@-}j a(gﬁ’é%ﬁ%?hbyy% %%%gﬁ/ y %%(rN BRia¥s

* cycl ooct yl thebwfused herein, "perfluoro-lower alkyl" neans any | ower alkyl
group wherein all of 20 the hydrogens of the | ower alkyl group are

bstituted I d.by.fl . Al =
- aTkyl | gboups. <PERRRT Rudrd i1 plolRard B eRpRd P Ere e By O
As used heegbon atdrawerthalakyihe ghoup' shtwvansn doinove ], aihiohl fige curpsiasnedalferered

above bound to the rest of .the .nol eculg,through e r hi o
group. 25 e’i?%‘ﬂ“ﬁécr’é?%fom?monéﬁﬁﬁlfgﬁﬁqogﬁgﬁ Eei%é%gﬁ I’a Sg\;\ff/{e}{r)’rgaﬁ?' S .OIIgr oup
as def i nedniglogee, withiofle hetetdatorh d@ingafitropen whichdsibdjatdnt toi e doneegingfnmg at om

in a sulfon roup. used herein, the term/hal ogen; | .

i nter chang@éﬁ?’?aﬁi 'hTﬁ}S?er%‘F’GY' f AP RocY T WY&S%”SS o Eee&g%{ejl%od,of s

desi gnabesriag |caftsons. hBl egndance . with fanu embodimetit| afr thive inventon,nthe ajatenbdi ne.
30 WO 02/a 111§ -5 PCT/ EPO1/ 1. ~~0~ As use%i herei n éhe eram. - Noxide”
means a neBiE9geR i thaaifigeen SoRFHIPE RS FRORFITRTHG UngsFyaY Bt Y4 IPHRSE 4P a

Ri trogen \r/]\bﬁab whree infitrden)adgdtano@cthe :ciuig dadicer atamoiswbhverted g anA¥-ouided
erein, "heteroar tig ring" ans.a five or,six jepbere nsat ur.at 5
car bacycl i £t d’tﬁﬂ’r}g?aé [RMBP %f@w@mfﬁ@ Pe iR é‘&f‘eg‘;?w’gP}ﬁaéf“eaF%‘ﬁF such
as oxygen, adtbbtable@alts. or sul fur. The heteroaromatic ring nmay be a single
cycle or may be bicyclic, i.e. forned by the fusion of two rings. The

het eroaromatic_ring define n be an.unsubstituted or. .
nmonosubst i t ut e§he £YEPO Ss‘%ﬁgﬁﬁ\%ef E’ﬂ’ ehR¢er fO4p r‘r‘étaFtév#‘? ﬁg“cﬂg‘\')flﬁ?gmf VB# 1 to
3 het er oat g okMasEh&Mas faf ORMEfod iRt R adiRY Fhslih Recrefiod Xy d@NtredtiehOgEN, Of
sul fur and connected by a ring carbon to the am ne of the am de group
shown. At typadldigbriesiet eroatomis nitrogen and is adjacent to the
connecting ring carbon atom |f present, the other heteroatons can be

sul fur, oxygen or nitrogen. The ring defined by R2 may be a single cycle.
Such het er oar oTh¢ preseritrineenition lalserelatasr toex phgrmaceutigali ehmpdsitiopyoomprigingya |

razinyl, 15 rjdazin i soxazol vyl ., | i I . i,azol yl,
giazol , 3%P$%dd3§£?r9¥]l.ld A 35‘(,219? é’&ﬂ%ﬂaﬁ?@ﬁ%@a?@%ﬁ%}){? ?%g‘z ?éalllﬁﬁ/ ra%l :vr%t[ . yThe
ring defi npgriiwmidze, MRy prlegend ibiealioh irélates 1@ thenmy df sudhisaniponintli aptenapeutid t wo
of its free ring_ carbons. Examples .of such rings are b nzirridazolé/l,
benzot hi azaftye, substapessyasyvell g o dgﬁ‘éi‘é‘l’ pr the PERY AR Of Mefifaments o dpe neg

by R2 is C?@ﬂﬁﬁh?ﬁlr ﬁi@hﬂaﬁisnﬁ §PE PPBiaBLRE tThe!pPi8seAi i en@isd Bthed rélptesnid he 20
am des of forrmula I. The ring Carbon atom of the heteroaromatic ring which

i s connect prbcessas forethe praparationaf ghe compewndstafdomawadudd asiditiony e Brefent annot
contai n_.an ' j td FofResuestypb Ut ed
five- n&r?be?nggHﬁ%[ (%e;rl%{ggon%@(%ﬂ?ﬁ%ﬂ t':I']te ?}gogl?%?%rﬁr%r&%%ﬁgag{car e those V\%pi ch
contai n a diabetegenhible methoat anmpritesedministoringe compaend phiprmuligl ©az bemarind a
second het er.oat om adj acent to the 25 connecting ring carbon. OR3 As used
her ei n, Cg &RB 'H]F@i'ents and so forth.

In more detail, this invention provides a compound comprising an amide of the
30 formula I above or an N-oxide of the amide of formula I above, as well as

pharmaceutically acceptable salts thereof.



o The term "pharnmaceutically acceptable salts" as used herein include any
salt with both inorganic or organi c pharmaceutically acceptable acids such
as hydr owll @ré8teaci d, hydrobronic acid, nitric acid, sul fRETEPHAHS
phosphoric acid, citric acid, formc acidy. 30 maleic acid, acetic acid,
succinic acid, tartaric acid, nethanesulfonic acid, para-toluene sulfonic

acid and the || &ﬁxe cIHf‘FJu%HrBfchHﬁMPﬁ%m bt itePGR APfraRke iAo atainsa
i ncl udes any p armaceudtically accept abl e base salt such as am salts,

trialkyl athineompeund. aFee comygoungof fgmuyls L mapbePresent s 4 regemata dtdhe j ke such
salts can WE&EQa%ntsﬁoﬁﬁaﬁc}%vgﬁ thd*&3@naitidh&d, MEErE e Afitle WSihile

standard te Iques. Also part

is invention are s, of the
- conpound of'S"configuratian atRhe asymmrlggarbgnmeaf#er@drré’t/hﬁb e %ﬁgémggfb}s of a
drug vvhl I it§ preferfeddhadt and
acceptab '%}4}‘%3‘#%&%?%%@38@ f‘}"?ﬁﬂ“?%@é’ﬁ‘?#g‘ﬁgﬂd} bt ﬁre de i ntci any

- convent i ona substdutadglt tignz qsaﬁrpcrsmﬂnaas indieptediin formulgils TM@»éYhﬁ“e%IS&hénY

N-oxi des a @s?i%&r&%g. AR8VEis f%rrk?ﬁia\/ﬂgyﬁ:{bsﬁtﬁmﬂ%% ﬁﬂc)sﬁcl%ssj dr@’ﬁl@h'a?n may
be obt ai ne as a pro i’n"denera During the course of the reactions
provi ded bé#mWomlnenYl@nﬁéautrp@helSdherre and di scussi on, the various
functional groups such as the free carboxylic acid or hydroxy groups nay be
protected via bl RSt as QscRbBEAbIVeqS £GhEBDIAr OUPS.

As used herei nfﬁpﬁ?%&;%ﬁﬁeﬁ?éﬁﬁg qf{ehggt ef’agr seCﬁh rgt ectlgng L%r oups”
desi gnat@®s mqocydtcénnﬁxse@trﬁtg Wbm/BnltS aomendcycligging, fté?prfeé@téthﬁQt %ﬁf%xyl ic
aci ds or al colc n L% AR 2( qeg&ﬁ,egar boxyl
or hydroxylunéjrohaltx%zgﬁdl?lgl hpaglso'%e? %E% rounptg?g%fgﬁ]? or ose pur poses are
those in \Mabavelthblcaclwrmg)ue.tlsﬁsechwéhd@hﬁméd froma Iower al kanoi c, aryl

| ower al kanoic, or |ower al kane dicar boxyl ic acid. Anong the activated

aci ds which can Qllggldjg{é%)géﬁ%f ﬂﬁs 1S eggﬁ.hl “3 glkglzllgdaa@g)ggm $fsghtaci d

hal i des, preferab or i s or acl rived from ary I or

| ower al kawbaia aadubdmchasl shaph elkylgroupsrhasingdeam 3 te 18 and preferably ddp |9\FéEP°F1r om
, hydri d
Ta T onds Sidsts S5 s PR RoftOpRr Sk, WG 2 BN A6 BN 1€

well as chloro fornates e.g. trichloro  ethylchloro formate belﬁ%
preferred. A suistuatd kereinhthe tomot eyclorliy glgmﬁ%salér to-msmeesedigyeloalicyl rigganpl e,

et ner . O MEFEBRAD ahAEb oA ) cBile ARIGHRAL oS Lo B &Y T Ly

ethers or (cgcodetylower 25 al koxy | ower al kyl ethers, for exanple,
met hoxynet hyl or allylic ethers or alkyl silylethers such as

trimethyl silyl e{NREq halel, *feriiforot 3G et SkyT? nﬁe%%yﬁﬁﬂ&eﬂk)’l%gmﬂf Whidtein all of

desi gnat es any conventional am no protecti group which gan be cl eat\ﬁed to

n
yield tbe fthe ydsmgm of s lpwerrallyl grapeare @&spgk%@t TeRkgcest by

Qorgy A
convention d8mleth hiad@orsesy,nt heS| S.
Especial ly pr rug%(g t %gg&g%ﬁ& Sépqr:ct)lltlf(lactl ng gpgﬁps? \M91| cﬁﬁrare cl eavabl e

under m | dlhr:p'aﬂudraprep)rld@tcl ons fromabout pH 2 to 3. Particularly preferred
am no protecting groups are t-butyl carbamate (BOC), benzyl carbamate
(CBZ), and 9fl yar eay! yEeLiy b ‘i’o"(lﬁw lowefQIRA/ ad Gefined above

PCT/ EPI I 1/ 1~~0~q-&| n a prelpgr?e cohpound _of f%rorrv:rj | a gﬁ%&ﬁgs cycl oal kyl

havi ng f r orhosndgdo ghegstiafthemelesule srugl thesulfpr afam B thiq gTeEP-or

nono- substituted five- or six-menbered heteroaromatic ring connected by a

ring canbon at qﬂ(gﬁs@dthlaFelﬁnqd%\?ergH@PRﬂﬁ’ﬂ%eaﬁ@hWérla‘ﬂ@d gffupsisidefineb abed
het eroaromatic ring contains froml to hef er oat ons sel ected s from

sul fur, ox%@ﬁddﬁthﬂﬁepdgféhemﬂie%lemuﬁu}@rs b‘?’FPHbﬁnr?@ PRY ‘which is

adj acent to the connecti ng ring carbon atom which ring may be a single

- cycle, or may bgs fisededréth,ithe ferRNSiYdgent istused Biterchsngehtily uﬁ&fﬂh@ﬂmrdS'hald”
nono- substituted heteroaromatic r ng bei n gﬂonoggbstl t ut ecb():l |t| on on
a ring car e WS oPtherwiss statedsl; SesgRttes Sls AW BYREIG My QPB‘E)’n BIHFW th
a substit ugiibnisd, aal esbihe.om the group consisting of halo or 10 | ower alkyl
(Formula AB). R2 as described in Fornmula AB nay be a nonocyclic ring
(Formula A), or may be a bicyclic ring through fusion with phenyl (Formula
B). In &npounds of formula A it is particularly preferred that R2 is
substituted or unsubstituted pyridine. It is also preferred that Rl is

cycl ohexyl. Phenyl A is preferably unsubstituted. 15 In a preferred
compound of Formula I, R is cyclohexyl and R2 is a nonocyclic ring
(Formula A-1). It is preferred in conpounds of Formula A-1 that phenyl Ais
unsubstituted. It is particularly preferred that R2 is substituted or
unsubstituted pyridine.



'halo and A |

I n one enbodi ment of Fornmula A-1, R2 is unsubstituted pyridine, and in
another 20 R2 is a nono-substituted pyridine. Preferably, the substituent

i s hal o w@al/4as6br ono, fluoro or chloro or |ower al kyl sURGIERIIA4Hy]| . | n
one enbodi ment of Formula A-1, R2 is a nomQ-substituted pyrim dine.
Preferably, the substituent is Iower alkyl, such as nethyl, and phenyl Ais

unsubstituted. Zoufd H&)élna|t§é3 1d16n 2AN-SAEED kRS QQgitWethH&r@éﬂ akydefr stbia
A1, Preferablg phenyl A is unsubstituted or sub tltutﬁﬂq ] h ower al kyl
Hu

sul fonyl atWiig lmcoaalevﬂ)pb%kqd. terR DITOBEHY BOREYRY ghar SLRLORTOIRAHG g
unsubsti tuted, t hi azole. In preferred such conpounds, A is phenyl
unsubstituted, or substituted with chloro at positions 5 and 6, or

- substituted with nitro at positions 5 or, 6, or ﬁubstltuted wi th hal o ar

lower 30 al kyl Aupsedhprein: heisroarppatic zing; meany 3 iige r sixpembe uaﬁat\twm a
A-l, R2 s &rwgﬂlcsﬁf@s&h&ﬂhﬁg of e RhdonRé RipRIEPbY a hEﬂ:?oﬁBBﬁJu'ch ‘d@B

henyl” unsubstituted, or substl tuted with %t
PCT/ EPO1/ 1.1tfogan eRF@fus. dhe betgrftqrewgﬂsrla&maer be g singlasyeletonmeay b I‘H’Ch?’t‘ Fo at

posi tions 5Eo%e<§b e AHOS bE tw BAgeM th hal o or lower al kyl sul fonyl at

positions 4 or 7. In one enbodi rrent of Formul a A-1, R2 is an unsubstituted
pyrazine. Ais preferably phenyl unsubs |tu;r or substituyted with halo or
| ower al kyl sul'ﬁtﬁn Fte'é{af‘l’i‘nb*é’s irngo Aeh Hedoﬁ’ Icﬁ“ dife 28 H’ﬁ’é"t"ﬁe T FBPIRI a

A-1 wher e Rubitutd] fRR8Y bixARenBercll heferSRBRANE kg HaviRg £ 1l o IMdstdnisut ed
i m dazol e, and phenyl_ and A is preferably unsubstltuLﬁag phenyl . In %not her
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As used herein, -C(O)OR? represents (|3 , and so forth.

The term “pharmaceutically acceptable salts” as used herein include any salt with
both inorganic or organic pharmaceutically acceptable acids such as hydrochloric 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 salts” also includes

any pharmaceutically acceptable base salt such as amine salts, trialkyl amine saits and



PCT/ EPOL/ 1. ~~(1~ het eroat om bei ng nitrogen which is adjacent to the
connecting ring carbon atom which ring is a nonocyclic ring or fused with
phenyl awoo2#8uf6 its ring carbons, said nonosubstituted hREEERHMAdHEL i c ring
bei ng nonosubstituted at a position on a ¢ing carbon atom ot her than
adj acent to said connecting carbon atomw th a substituent selected 5 from
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accordance with the present invention are selected fromthe group
consi sting of (IBrig thecdoyhesxaf] the reactions provided below in the Reaction Scheme and

1- ox0- 1, 3- d AvAk & 11RO! - feinidndl gPdipsGulh 35 Yhe BEORALBORMAIRIA 6P hydro
(S)-3- c’gllocg:l %%%g{l&é@%H?ﬁ%ri?gn}fﬁ%&%ﬁ?é/?sﬁuﬁgéﬁ o-ei sol ndol i‘izﬁ yl 21 N- p% i glciyn- 2-y
| propi onargroieps may be protected via conventional hydrolyzable ester or ether protecting groups.

(9) - 3- 1yl ONCh 1iehd thd HOOnhafbifrabie tstdt BY e broblchilglgrdupeh behbprirdsl dlyn- 2-y

| propi onam T '

I( S) 53' rycl asexypk ethet aomfnnn‘omuy-umbfox,;go@cu’u}g;mbwbc n?dqi opalgphalamipichi @nn- 2- y
z5 propi gnanj de - c vyl - - 1= - ¢
|, 3di hydr o?aesfé?fﬁagrédszy%ef’%% FEfEet -‘éﬂ"’é‘}’lo%ﬁc gﬁ‘g‘r%gﬁegr%ﬁ Exemplary ester
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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-dihydroxy-2H-pyranyl ethers.

Others are aroylmethylethers such as benzyl, benzhydryl or trityl ethers or o-lower
25 alkoxy lower alkyl ethers, for example, methoxymethyl or allylic ethers or alkyl
silylethers such as trimethylsilylether.

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

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

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

protecting groups are t-butyl carbamate (BOC), benzyl carbamate (CBZ), and 9-
fluorenylmethyl carbamate (FMOC).
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unsubstituted.

15 In a preferred compound of Formula I, R is cyclohexyl and R? is a monocyclic
ring (Formula A-1). It is preferred in compounds of Formula A-1 that phenyl A is
unsubstituted. Itis 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



propi onam de, (S)-N(5-chloro-thiazol-2-yl)-3-cycl ohexyl -2-(

| - oxo-1, 3-di hydro-i soi ndol -2-yl) 1o propionamde, ( S )-N(

5- br ono- Wl ®#81062- y| ) - 3-rycl ohexyl - 2- ( 1- oxo- 1, 3-di hydr o-PGHERHOH4R- y| )

pr opi onam de, -8-

(S)-N-{5-chloro-thiazol -2-yl)-3-cycl ohexyl - 2- (5, 6-di chl oro- 1- oxo-1, 3-di hydr

0 i soi ndol +Bro¥ ke ]ﬁésﬁﬁhﬁ@%‘d@ﬁor sidstituted with nitro at gosmons 5 or 6, or substituted
(S)-N-(5-brorno-thiazol cl ohexyl - -2- (5, 6-di chl oro-1- oxo- 1, 3-di hyd

ro i soi ndomithRalg oplowsr alicglsulfenyl a¥p031t10ns4or7
(S)-N-{5-chl oro-thiazol -2-yl)-3-cycl ohexyl 2-(4-chloro-1-oxo-1, 3-di hydro
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pyrazin-2-yl prpRhefePtBodiment of Formula I or of Formula A, cs)henylAls unsubstituted,
(S)-3- rydohqul 2-{7-fluoro-1-o0xo-1, 3-di hydr,g-i goi.n ci g lpé(razm 2-yl
pr opi onthi & i a monocyclic ring, and it is preferable that R” is substituted or unsubstitu

(S)-3-cycl | ol - N
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others, R* is cycloheptyl, and in others, R' is cyclooctyl.

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. Itis
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 sulfonyl 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 cycloalkyl 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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preferably methyl. Most preferable residue R? is an unsubstituted heteroaromatic ring

selected from thiazolyl, pyrimidyl, pyrazinyl or pyridyl or a monosubstituted
heteroaromatic ring selected from thiazolyl substituted by chloro or pyridyl substituted
15 by chloro, bromo or lower alkyl, preferably methyl.

Preferable compounds in accordance with the present inevntion are selected from

the group consisting of:

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

propionamide,

20 (S)-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-oxo0-1,3-dihydro-isoindol-2-yl)-N-pyridin-2-yl-

propionamide,

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

25 propionamide,

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

propionamide,

(R)-N-(5-bromo-pyridin-2-yl)-3-cyclohexyl-2-(1-o0xo-1,3-dihydro-isoindol-2-y1)-

propionamide,
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1- oxo- 1, 3-di hydr o-i,soi ndol - 2-yl )-N-5-chl or o- pyri di n-2-yl propionan de, 20
(S)-3-Cycl cfff@é’;ﬂn-a?-l %-ffuoro-1-oxo-1,3di hydro-isoindol -2-yl)-N
pyrazi n-2-yl propi onam de,

('S) - 3- Cycl ohexy(s)-3-{yélohkxid2o¢ 1L exn<0;31diBydibhiyaindoli 2 ol) 1N methyl-pydidinkd-gliz ol - 2- y
- | propionam deiﬂ“é%- 3- Cycl ohexyl - 2-(
1- oxo- 1, 3- HMRYHPEE id%i ndol - 2- yl)-N-pyrazin-2-yl 25 propionamni de,
(S)-3-Cycl ohexyl -2-( 1-o0xo0-1, 3-di hydro-isoi ndol -2-yl)-N-pyridin-2-yl
" propi onagi de, (SYB-8RIchERB2PATokR] Bidihydrblisoindel-2-d)-18-5emethyhpyrydin2-{l-

1- oxo-1, 3-di hydr o-i.soi ndol - 2-yl ) - N-t hi azol - 2-yl pr opi onam de,
(S)-3-Cycl d?*@%&ﬂn-ai“-l % 1- oxo-
|, 3-di hydro-i soi ndol - 2-yl ) - N-5- net hyl - pyri di n-2-yl propi onam de, and s
(R) - N- ( 5- Br onp-pyydletieryl22-y1-bx8-153+dihyaxisbindol-2-y1)eX epytindiditi-Hyydr o- i soi ndol - 2
yl ) - propi onam de. The conpounds of this invention can be prepared by the
fol l owi ng AESBIM3M%Ehenes where phenyl A, Rl, R2, and R3 are as in formla
. 10 Reaction Schenes Schenme 1

(S)-3-cyclohexyl-2-(4-methylsulfonyl-1-o0xo-1,3-dihydro-isoindol-2-yl)-N-

10 pyrimidin-4-yl-propionamide,

(S)- 3-cyclohexyl-2-(7-methylsulfonyl-1-o0xo-1,3-dihydro-isoindol-2-yl)-N-
pyrimidin-4-yl-propionamide,

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

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

propionamide,

(R)-3-cyclohexyl-2-(1-0xo0-1,3-dihydro-isoindol-2-y1)-N-thiazol-2-yl-

propionamide,

(S)-3-cyclohexyl-2-(5,6-dichloro-1-0x0-1,3-dihydro-isoindol-2-yl)-N-thiazol-2-
20 yl-propionamide,

(S)-3-cyclohexyl-2-(4-chloro-1-0xo0-1,3-dihydro-isoindol-2-yl)-N-thiazol-2-yl-

propionamide,

(S)-3-cyclohexyl-2-(4-fluoro-1-oxo-1,3-dihydro-isoindol-2-yl)-N-thiazol-2-yl-

propionamide,

25 (S)-3-cyclohexyl-2-(7-fluoro- 1-oxo-1,3-dihydro-isoindol-2-yl)-N-thiazol-2-yl-

propionamide,
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| ower al kyl thio, |ower alkyl suﬂﬁ.ohyl, Ro = H Schemre 3 ON 1f 0 5
CT/EPO 111 ~~0.1 ORa -HHRb O1' R ZNOH 0 2

(S)-3-cyclohexyl-2-(4-methylsulfonyl-1-0xo0-1,3-dihydro-isoindol-2-yl)-N-

thiazol-2-yl-propionamide,

(8)-3-cyclohexyl-2-(7-methylsulfonyl-1-oxo- 1,3-dihydro-isoindol-2-yl)-N-

thiazol-2-yl-propionamide,

(S)-3-cyclohexyl-2-(5-nitro-1-oxo-1,3-dihydro-isoindol-2-yl)-N-thiazol-2-yl —

propionamide,

(S)-3-cyclohexyl-2-(6-nitro-1-0xo-1,3~-dihydro-isoindol-2-yl)-N-thiazol-2-yl-

propionamide,

(8)-N-(5-chloro-thiazol-2-yl)-3-cyclohexyl-2-(1-ox0-1,3-dihydro-isoindol-2-yl)

propionamide,

(S)-N-(5-bromo-thiazol-2-yl)-3-cyclohexyl-2-(1-o0xo-1,3-dihydro-isoindol-2-yl)-

propionamide,

(S)-N-(5-chloro-thiazol-2-y1)-3-cyclohexyl-2-(5,6-dichloro-1-oxo-1,3-dihydro-

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,

(S)-N-(5-chloro-thiazol-2-y1)-3-cyclohexyl-2-(4-chloro- 1-oxo-1,3-dihydro-

isoindol-2-yl)-propionamide,

(8)-N-(5-chloro-thiazol-2-yl)-3-cyclohexyl-2-(7-chloro-1-0x0-1,3-dihydro-

isoindol-2-yl)-propionamide,

(S)-N-(5-chloro-thiazol-2-yl)-3-cyclohexyl-2-(5-nitro-1-oxo-1,3-dihydro-

isoindol-2-yl)-propionamide,

(8)-N-(5-chloro-thiazol-2-yl)-3-cyclohexyl-2-(6-nitro-1-oxo-1,3-dihydro-

isoindol-2-yl)-propionamide,

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

isoindol-2-yl)-propionamide,



The conpounds of this invention nay be obtained by reacting substituted

ort hophenyl ene di al dehyde 1 or 1', with amno acid derivative 2 or 2' in a
sui t abl ewedi2uérs such as acetonitrile, to obtain carboxylRCE/ERIIG4Hdri vati ve
3 or 3. 3or 3 my then be coupled wit_ng sui t abl e heteroaromati c am ne
H2N- R2 under conventional reaction conditions for am de bond formation to

obtain the co foroul a,l S, of vl g 11 AV dhenyl Ais
substi tuted vvin{gsﬁﬂﬁ'g?’bc %rBftbi'aﬁg ZTYP()%Q&F%%S%E% ﬁgﬁ{&gfaogfd])’y\ﬁgﬁﬁfo?ro are

obt ai ned agofigiebpiybeprdpiorfavhidee 2 above where 4 is a suitable comrercially
avai | abl e substituted phthalic acid. The substituted orthophenyl ene

di al dehydes 1 ' [ epar e jpon . t t c,agids 4 to
- the diol inter Eﬁre?a#&’f%@%%?’gﬁg’g‘°6‘§fqb°§‘¥a¥$§ﬁ&‘{°6g%‘$g%li%gl)‘?ﬁ.mgi‘%a’gzl ~8l11G
- 16 PCT/ EBfdpibndmide,~ Conpounds of formula | where phenyl A is substituted
with lower alkyl sulfonyl nmay be prepared starting froma phthalic acid 4

*where Ra is flugrp an ' drogen by. &. 1. Sk seguence. a)s 1.
conversion to éé)' Rl %‘6%’37’:}%’05?'@?%y¥3 ?élg}é&rrs \/I\AS%§1I'E|&SI3 ’?E}T\r@ﬁ%‘?& Yln

net hanol 5 plgpiswuphidephi | ic di spl acenent of fluoride with with sodium

t hi onet hoxide in a suitable solvent such as dinethylsul foxide to provide 4

when Ra is |o | kyl. thiQ, ,C i.pn of 1he. N hingl.ic acid 4
when Ra 15 1| ondd-SRTRER B g e hESHRE Y e SRR B S PO RS Tre

cor r espondippgziar2-ybppipdmydreide, di al dehyde 1 when Ra is lower alkyl thio 1o
d) reaction of the ortho-phenyl ene dial dehyde 1 when Ra is |lower alkyl thio

I e S

H2N - R t pyqaziov2-¢kpespipmamidle, of fornula | where Ra is |lower alkyl thio. 15
Conpounds of fornmula | where Ra is |ower alkyl sulfonyl and Rb is hydrogen,

can be obtai ned.\by first oxidi zi ng.t ) AR NS i§-Rf-step (d)
above with hyd(re%)g%ﬁyggﬁe ?Ze(qtoégof(pj? ﬁdpﬁ'ﬁgg}(%g/\%dralaﬁl)ﬂbrﬁgﬂﬁ%ny? car boxylic
acid of foprepiendnidea i s | ower al kyl sulfonyl, Rb is hydrogen and then
coupling the resulting carboxylic acid of fornmula 3 with H2ZN - R2 to

provi de the conpoul byl Wher e, Ragsd oMERdSLKYD 199 EL b -v1-20

Conpounds of fZ@r))rr%Irg clgﬂ?&g?guﬁérg"&hcgﬂ?1&%@@{%%’%@ oy)CZLH-ﬁm alykyl (in
R S, or racepiboarhcle;) are obtai ned as descri bed above where 2 or 2' is a
suitable commercially available amno acid. Amno acid 2 or 2 may al so be

obt ai negl accor ding. e Bk 2915 (RbEPAEGihgEo0is6inBsl-3-91)t he
literat gsre prog%grcgafgégﬁg@lﬁ@?@% 1.);26£>0I t, RL. §%&) é)rg. Cth)n 1982,
47, 2663- 2@g66pionardideay be reacted under basic conditions with 25 a suitable
al kyl halide reagent substituted wth the desired Rl to obtain, after

aci dic_hydrol ysi g, o@gx%vgaiég%ﬁ@i,§-d2hydI8-¢so?ﬁc18112- M\L@lﬁa{j&@%%amﬁamﬁie,

obt ai ned commerci‘a de using ‘conventional " met hods. Conpounds of
formula | where R2 is as described ip fornula | ma élitl)lTe obtai_nd;g g){ coupling
the desired he®efzahlonetthiezelrd-H-3 aslopantyk 2ddraver b-dimydrorisomdali?allsr can be

30 made by tnal nmethods) to carboxylic acid derivative 3 or 3
under convepgtgﬁéﬁgfﬁ&’ WO 02/.1810G - |7 PCT/ EPO1/ 1~~0~ conditions for
reacting an amne with an acid. The N oxide het ramati.c .amne (fo
exanpl e2@- ani nép%lQheﬁ'é’l'ﬂ:@X‘P’@e}’3T9d§/Yd6€'li°é%ﬁﬂq‘e?d%§‘g\ﬁﬁmé@ﬁé”}fl'%?mf’ﬂ ide,
correspondi ng conpound of Formula | nay be oxidized at an unsubstituted R
ring by known nelbodfrbahRbbiar-pl)as cpiichep 2-(3-dso-1,8-dilydiesioistbl Loylpr oduce
the Ror the S isonmer of the conpound OF formula I, this conpound can be
separ at ed i FTPBIORABILS: | soner s by conventional physical or chemnical neans.
One physical neans of separation involves resolution of the enantioneric
pairs of conmpounggldctyiQr (ubio-I,3udihfdrodsdih@dl-peh)dnhiansl -}l sropidnamide,

- chromat ogr aphy i nstrument equi pped with a chronmatographi c col um | oaded

with a chiral e Among the preferre hem cal S is.t ct the

i nternediate ngbg\izyfﬂ?%g?(&%yla - ow'ghzc'&ﬁ'08%??3'g$‘?§r°él(§?]il\9§l'%§ e. Any

- convent b9naprofidinbkadd,y active base can be utilized to carry out this
resolution. Anmong the preferred optically active bases are the optically
active amne b as .al.phas; nethyl bgn ihe § il .

dehydr oabi et yl :@?}ﬁgﬁ%e&?ﬁ‘ﬁga %’E'%Xlﬂébcﬁfqﬂlé %Elégfdxﬁi#@ t %lsgbnﬁi\(/)}ar%ti onal
t echni ques yj-ptdpieshmides esol ving 15 organic acids with optically active
organi c am ne bases can be utilized in carrying out this reaction.




In the resolution step, 3 or 3" is reacted with the optically active base
in an inert organic solvent nediumto produce salts of the optically active
am ne W WO 26806t he R 20 and S isoners of 3 or 3'. In thePCHEMH{THHH of
these salts, tenperatures and pressure arg not critical and the salt
formati on can take place at roomtenperatiure and atnospheric pressure. The

Fracti onal crySCRRY PRpRRRa S0 3oy aBleliR T P8 SRR NAIZ ) ¢ can be

converted tproplvmamédpective 3 or 3' in the R and S configuration by
hydrolysis with an acid. Anong the 25 preferred acids are dilute aqueous

acids , i.e., fx t a2 1€ 1GLAS ag_ -aS,_ggueous
~sulfuric or aqu@%?é%gggg%ﬂgﬁg-gg@?@I&lg&g@n izgﬂ g{lﬁgfg%g?ﬁzs or 3' which

i s producedpiopidanaitgdeyet hod of resolution is carried through the entire
reaction scheme to produce the desired Ror S isoner of formula |l or II.

* The separation __?(W 1_;};@_{] can_also > BBV 2Ug. snzyjatic
ester hy%rol ysi@f)g:‘:tanye (;Vé a %/ ?g%aels’%)ggﬁggér:?\?a dﬁge;ﬁz) g?%rn 3'¥(see
f or exanpl eproplomamidéyl ; G rard, C.; Bloch, R Tetrahedron Lett, 1989,
7053), which results in the formation of corresponding chiral ' acid and

chiral ester. The.e 1d_the & '_qi-]g;a?_ -ﬁ\ﬁﬁ)_r_ ed Y -Gy SNt | onal
nmet hod of separ@?i3n%a§he}§g?0ﬁ1tb§(8ﬁ1ﬁgn S Oelr?sf%1 no?h@?%gg%gﬁmaﬁpet gd of

resol uti on propiomeends, esd of t he conpounds 3 or 3' is via the formation of
correspondi ng WO 02/-4810G - 18 PCT/EPOL/ 1-t.10.1 diastereoneric esters

or am des. Thes i i t I 1

coupling the ca@%gxgil}ogé{;'g?gz c@lc%? gﬁf%m?ﬂd] C ?’Pa g?g}gmﬂeagéﬁgzg%i ral

am ne. Thi spropwaiaimige. can be carried out using any conventional nethod of
coupling a carboxylic acid - with an al cohol or an am ne. The correspondi ng
di astereoners of the derivatives of 5 carboxylic acids 3 or 3' can then be
separated using any conventional separation methods, such as HPLC. The
resulting pure diastereoneric esters or amdes can then be hydrolyzed to
yi el d the corr dpsiitefarpblssomprupds i dcserdancs withhthepyesent ipsvationatestlested an be
carried out i 1 . known net hods to hydrol yze an ester or an
am de wit ho%?ﬁrtgggﬁlﬁg\gtsﬁ%gr@g%g On the basis of their capability of
activating glucokinase, the conmpounds of above formula | . can be used as
medi canent s or3-Cyelohexgbrrbwrods3-dihydre-isomdgberds N-pranidinrer!- as nent i oned
earlier ;s neﬁio?mm@e’cont aining a conpound of forrmula | are al so an obj ect
of the present 1 nvention, as is a process for the manufacture of such

medi cament s, whi_ch process conpr.ises bri ngii ng one_qr note conpounds of
formula | and, Nf(5dg}§i>li°e@,lazﬁl§2'é’ﬁe3'6Yd‘Pﬁﬁ“§’ @rﬁe?xct'lliér Brorsairfgl-dabuanbl e
substances jhidbnanfidd, €ni cal adm nistration form e.g. by conbining a
conmpound of” forrmula I with a pharmaceutically acceptable carrier and/or
adj uvant. The pharnmaceutical conpositions may . be administered qrally, for
exanpl e in the @SST?’n%foheaﬁr?e{lspxq;éér@l&vﬁ]r&blﬁ@fléd-%rﬁ/ggﬂé%,Chlﬁacr-ayrdﬁimg%ﬁ-
gelatine c Bidamidol utions, 2o enulsions or suspensions. Admnistration
can also be carried out rectally, for exanple using suppositories; locally
or percutaneous)y, for ex | e_using ointngnts, .cre s _or .sql ytions;
or parerferall yg,s\{'é’.' %YCE?W%E%QH%W,W‘HT r%ﬁﬁﬂ%@’ﬁﬁﬁl%%ﬁ%ﬁ?

i ntrat hecal pyp@inatdig¢)sder mal |y, using for exanple injectable solutions.
Furthernore, adm nistration can be carried out sublingually or as an

aerosol, for ex le in the m 25_ of ray. For t r.at i gn, of

tabl ets, coat ed&tq};}'ﬁﬁ}éﬁlg?engzég‘gggmﬁ)ﬁ1T?é?'a’%&Wﬁf%?oﬂ’gﬁggfﬁ%ﬁzﬁga@kgﬁ&unds of
t he presentpidpusiabii®s) may be admi xed with pharnaceutically inert, inorganic
or organi c excipients. Exanples of suitable excipients for tablets, dragees

-or hard gelatin apsul.es i ude .| 0se, . mai,ze, s ch _or. der,vatives
thereof, talc o&%’t’@éﬁ?}tﬂgéﬁ §'8¥°'§?ﬂq ﬁ@‘@ﬁﬁ’éﬂ“&‘&f‘?@dﬁ?@b&%%&%‘&ents for use

W th sofs gpiopidnaenid®) capsul es include for exanple vegetable oils, waxes,

- fats, sem-solid or liquid polyols etc.; according to the nature of the

2 alt for sof oo GERIALEREE L Eab I RERAbEP AR FRRBEE  ons ana

syrups, excppipiorasnidd)i ch may be used include for exanple water, polyols,
saccharose, invert sugar and glucose. For injectable solutions, excipients
whi ch may be used include WD 021-t810! -19 PCTIEPO1 / 1.1.40 for exanple
wat er, al cohols, polyols, glycerine, and vegetable oils. For suppositories,
and | ocal or percutaneous application, excipients which my be used include
for exanple natural or hardened oils, waxes, fats and sem -solid or liquid
pol yol s. The - pharmaceutical conpositions may al so contain preserving
agents, solubilising agents, s stabilising agents, wetting agents,

. I o, _ I - - Y



1o preferred is oral admnistration. The dosages in which the conpounds of
formula | are admnistered in effective anbunts depend on the nature of the
speci f i cwacRi#es ngredi ent, the age and the requirenents RET/EPH/IGHHI ent and
t he node of application. In general, dos_iggs of about 1-100 ng/ kg body

wei ght per day cone into consideration his invention will be better

under st ood from\the % rposes of

illustration aﬁ% %Fg %‘EIF&:A%R ng 3 gﬁﬁd V\’Fb{i@()% Déﬁf}%{nzoggfy?ned in the

cl ai ms whi proffiendmmidef her eaf ter. Synt hesis Exanpl es 20 Exanple 1

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

am de Step A v - -

- (S)-3-Cycl ohexﬁ):%p(yil-‘"éi"a’-l’f,'%‘-%ﬁ"hy%rdéh’fds’&‘%" n?OIZZ w I\_Igrr(r)xgtihgl F}E:ncgrclzlzdyl WO

(12/-810G ptopitiidéand 1 -20 A mixture of

(S)-(+)-a-am nocycl ohexanepropi onic acid hydrate (5.00g; 29.2 mmol) and

* phthalicg dicar 5 _wBla_ t100] m) was
refl uxed for gﬁ:ﬁl %ﬁyoqﬁ?t 3’“3@2 yﬁh?’eaﬁn&gr—%k%l i&/a%&8 O\fu\;/ehga%(glsélgggp%o room

t enper at ur gl)gndpionatiid. cool ed to 0C. The solid was filtered off and washed

once with cold 5 acetonitrile (50nL) to give 6.54g (78% of

(S)-3-Cycl ohexyl -2-(1-o0xo-1, 3-di hydroi soi ndol -2-yl)-propionic acid as a

white solid: EI-HRVME mle calcd for C17H2ING3 (M+) 287.1521, found 287. 1521.

Step B: of

('S) - 3- cycl ohexifhe Zofripawnds bf 3hidi inyention cari e arrepargd )bynthenfollowing2Reaction

pr opi onami 3 hexyb 1

1- oxo- 1, 3- g‘?}h%ﬁ%egoﬁﬂéﬁ Agﬂ ?) aﬁgé%%{]%’ghgm d %prepar ed in Step A 286

ng; 1.0 mmol ), O benzotriazol-1-yl-N, N, N, IV tetramethyl uronium

hexaf | ugr ophosphat e (BOP, 500 ng, 1.1 mml) and 2am not hi azole ( 125 ny; 1.2

nmml ) in dry nethyl ene chloride | OnL) at OC was added

N, N- di i sopropyl et hyl am ne (0. dropwi se. The m xture was

allowed z5 to warmto room tegé‘ipg{({f?§£hgﬂﬁés irred overnight. The m xture

was then partitioned with water an% rF e, organi c | ayer washed with brine,

dried (MgSO4), filtered and concentrated in vacuo to give a crude residue.

Fl ash chr omeit ogr aphy (Bi otage 40S; el uent: 3% net hanol / net hyl ene chl ori de)

provi ded 325 nmg (75% of

(S)-3-cycl ohexyl | -(1- 0- 1, 3-di hydro-i soi ndgl - 2-yl )-N-t hi azol -, 2- W' - pr opi ona

’ R C20H23N3CR S )

02/ 181U1 -21 I?CT/ EPU 11 12~~0-

B
ot — Rﬁw R Hir
H OH NHR?
H* OH N AR N
H,N o) 2 0
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Thi s conpound was prepared via BOP coupling of (S)-3-cyclohexyl-2-(

1- oxo- 1, 3di hydro-i soi ndol -2-yl)-propionic acid (prepared in Step A of
Exanpl e WOIROI8Hg; 0.42 mmol ) and 2- ani no- S-chl or ot hi azol ePE/EPHAR i de (90
nmg; 0.51 nmol) in a manner simlar to thag _used for the preparation of
(S)-3-cycl ohexyl -2-(1-o0xo0-1, 3-di hydro 5

i soi ndol -2-yl ) - N-thi azol - 2-yl - prepieppesi de as outlined in Exanple 1, Step
B) to provide

N- (5- Chl oro-t hi azol -2-yl)-3-cycl ohexyl - 2- (1- oxo- 1, 3-di hydr o-i soi ndol - 2-yl)
propi onam de as a white solid in 59%yield: ElI-HRVS mie cal cd for
C20H22CIN32S (M+) 403. 1121, found 403.1124. 10 Exanple 3 0

- (S)-N-(5-Brono-thi &ol - 2-yl)-3-cycl ohexyl - 2-(

1- oxo- 1, 3- dRAydr o- ilsoi ndol - 2-yI ) propi onanide N ~N 0 O s'1 BR
suspensi on qfX( Sy~ 3- @il ohexyl - 2-( 1-oxo0-1, 3-di hydro-jsoin
“thiazol -2-yl api onayi,de {Prepared in Exanple 1; 21 ng; O.
br onbsucci ni Mide ] ; 0.06 mml) in anhydrous carbon tap
1.0 nL) wasBBdded Wenzoyl peroxide ( 1 nmg; 0.004 rmol). The ni xtur
stirred at 95C in & seal ed tube. After 1.5h, N bronosuccininmde (2/ng) and

benzoyl peroxide {4 1 ng) were added and the m xture stirred for 30 mn.
further. The m xture vvasggll A t érot?loto 20 room tenperature and the
CuY _ ’ I

sol vent renoved in va = Nifo S taken up into ethyl acetate and
washed with water. Thegyg L Axhihaet )ty rgne, dried over
sodiumsul fate, filter ﬁ%@%oﬁ%%r@?é’?e iag@?}gl?ﬁbgyl’ﬁ% c'lr'ude resi due was
purified by flash chronmat ography (Bi otage 12S, eluent: 20% ethyl acetate /
hexanes to give 15 ng (58% of

N- (5- Brono-t hi azol - 2-yl ) - 3-cycl ohexyl - 2- (1- oxo- 1, 3-di hydr o-i soi ndol - 2-yl)
25 propionam de as a grey foam EI-HRVS nie calcd for C20H23Br N3QO2S ( Mt)
447.0616, found 447.0623. WO 02/ 8106 -22 Exanmple 4 PCT/EPO1 /1.1.LO-4

(S) - 3-Cycl ohexyl - 2- (5, 6-di chl or Schem®31, 3- di hydr o-i soi ndol - 2-yl ) - N-t hi azol
-2-yl propionanmide a J s StepA 4,5-dichloro-1,2 -di-hydroxynet hyl benzene
To a stirred so hon of borane tetrahydrofuran conplex (45 nL of 1.5 M
solution in tet jdr of ur an/ di et hyl ether) cooled to OC u r nitrogen was
added a sol uti onYof 4, 5-di orophthalic acid (5.013g; 21.1jmo in

t et rahydr of uran 5 @fopwi Se over a Z0 mnute perT odH N € end of the
addi tion, t N xt Or e s allowed to stir for 10 2.5 h at 0C. grhe m xture
was quenched by sl ow a@dition of nethanol until gas evol utign ceased. The
m xture was allowed to stir at roomtenperature for 30 m nufes and the

sol vent renoved insgacuo. The residue was taken up into ethyl acetate,
washed with saturated sodi um bi carbonate solution followed by brine

solution. The ani ¢ _extragt, .was dried odj um syl f at filtered d
concentrated i g{}%afé’ﬂ’(?of"Bdﬁf’gguﬁl.nXin bonllga’f %B%é"be?%l ¥§9§¥”§hﬁ“ ?tbtpie,%zo et

- di - hydr oxyphehilyhe diakizhyde Rora' whith anfnd add defivatRieR2 oaktih &enitddeFavate (M-
- 1) 205, found 205. .Step B: 4, 5-dichl.orophthalic-1,2.di ¢carhoxal dehyde To a
stirred solSYeR ahagstoriitieio ?:]ﬁ?‘Brﬁag?’?' .%C“ﬁtgf:n%?vﬁ 337%?’) ?r?rzbfnwr%ﬁé%fo

(rjr?t hylhelne cddplell Aeitl I5suttablel Reteroardrhitigemirt HFoNAC uaderacsinentonad| reddtion of

I met ny

conditions for amide bond formation to obtain the compounds of formula I.

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 substituted 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".



sulfoxide (4.2 nL; 59.1 mmol) in nmethylene chloride (10 nL) dropw se. The
solution was stirred for 10 m nutes and then a solution of 4,5-dichloro-1,2
- di - hydreoyasil benzene (2.50g; 12.1 nmol) dissol ved i nPABERAL/1d4041: 1
met hyl ene chloride/di methyl sulfoxi de waggadded dropwi se. The resulting
m xture was stirred at -78C fox 2 h . z5 Triethylamne (30 nL; 17.6 mmol)
was added sl o l | i omﬂqll(;@ervmgmmﬁ,d om
tenperature f&xﬁzﬁﬁ%%&n@(@%?ﬁyﬁ ﬁglre%gvméﬁtlbﬁmggéldd wat er, Pjal' 0 m) yle)md
extract ed miaybempeegayecbstertiogfom dephtiralic and 4 athere Rpisdlugsa pad Ry i hydmgew |
dried over,sodi ulfate and concentrated to give 2.58g of
4, 5-di chl o‘?%%ﬁ%tfg%tép Seqﬁé% 02/ 810G PCT/ EPOI / 1~~f 1~ -23 1,2
- -di car boxal dehyde as a yellow solid: ES-LRMS calcd for C8H3O2 (M+ - 1) 201,
f ound 201. St apcdhversion to the corresponding dimethyl ester with sulfuric acid in methanol
(S)-3-cycl ohexyl -2-(5, 6-di chl oro- 1- oxo- 1, 3-di hydr o-i soi ndol - 2-yl ) - propi oni c
5 acid A m xt 3) - 3+ - am . O B C 126 e

(1. 05¢; °5. 83 %P@Lﬁlﬁ%gl&%ﬁﬁﬂ%%ﬁgﬁ?% I ggﬂrhb%(%ehydegt(h girﬂéaggﬁe% in
Step B;1.25 gsuitabBGolvent such as dicesthylsulfaxide to Providy 4 when Raf lowedialkyl @i, ar gon
for 72 h. The m xture was then allowed to cool and allowed to stand at room

tomper at ure Tor, Al dher SRLLAIAILLIELRH VAT o0 aniRdioRs e idlh col ¢

acetonitrile gl ve

( S} - 3- cycl ohefollowzd by 6xidatitn t thelcogrespdndingiptihatpbenderierdiaidelnyde| 1) whanoRs oni ¢
acid as a light _bro olid: ElI-HRVS mle calcd for C17HL9C12NOG3 ( M}

355. 0742, oud%ERHIIO 5 ep D

(S) - 3-Cycl ohexyl - 2- (5, 6-di chl oro-1-oxo- 1, 3-di hydro-i soi ndol -2-yl ) - N-t hi azol
2-y| - priopi onad) thactiors oB@R cuhpiphegylefe diaklchyde d ywheshBx is lower a]f(/}’l thio an

5, 6-di chl oro- 1-0x0-1, 3:di [ Q-1 S0Qi [,- )- [ol) i [# in
Step G 248 R o A1 ARG 25O GhR o el BB AP 1BRLELAREAN A,
manner si m | aglidlahid@tbdigkcadidisohdees paadar ati on of (S)-3cycl ohexyl - 2-(

1- oxo- 1, 3-di hydro-i soi ndol - 2-yl )-N-t hi azol - 2-yl - propi onam de (outlined in
Exanple 1, Step B) .to provide ) .

(S) - 3- Oycl oheg)yFounling withiHeN|wRota PEdde comprupgy of forgnula T where Ra is lower

i soi ndol - 2-yl thfy. azol - 2-yl - propi onam de as a beige foamin 35%yi el d:
El-HRVE mle cal cd for CZHZ1C12N30zS {M+} 437.0731, found 437.0725. Exanple

5 . .
(S) - N (18- Chl or Gommounds offoymylad where Ba dsdowenalky spifomd and Rb.is hydrossps 20y 1y dr
025 i s0i ndgk vBtafhed B Akt 68aFIHCthe 10WE HIRY1-SAYs of 3tepRAT AEFRIWith hydfdged hi s

compound was prepared vi aleﬁ,%@ﬁ%ﬂfggﬁf%w%%ﬂ%°f%?’ﬁw (Ba i5 fgwerallyl o i ¢

{S) - 3- cycl Beroxide-to foum the;
acid {pr ep?\ﬂﬁﬂly-!,erEisaﬂmkﬁﬁf}’angttﬁEn Cou i refultify BAYBOYyIRNEId of formula 3
e

Bty
2- am no- 5-chl or ot hi azol e Thydrochl ori de 15 , 0.88 ) i nner
simlar towithddaNis BgTOfRTP"lfiﬁﬂlerﬁoé&ﬁ'@%i Qfl(fomuﬁe g%bsrﬁc‘fﬂc‘ﬁ %Wﬁs@foﬁ
0x0-1, 3-di hydro-i soi ndol -2-yl)-N-thi azol - 2-yl - propi onam de (outlined in
Exanpl ey, St e!@oﬁ)p&u?ﬁdpé%hﬂﬁla I where R' is C3 - Cy cycloalkyl or C; - Cyalkyl (in R, S,or
N- (5- Chl or o-t hi azol - 2-y|@g-3- cycl ohexyl -g-(S, 6- di_.chl or o- 1-.0{&- 1, 3di h}laﬁr 0-i so
i ndol - 2- yI yaqsPép fasmm Aréiebtained ap degeibed ppave Whese 9,qf; % fsft SHDISGOMPrEaly| ¢4
for C20H20G] 3B mninltakid4 AmRAcid DU ndhélaldd3bobtdfded according to Scheme 3

from 5. 5 is prepared according to the literature procedure (see O’Donnell, M.].; 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 [ 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 conventional



Exampl e 6

(S)-N-(5-Bronp-thiazol -2-yl)-3-cycl ohexyl --2-(5, 6-di chl oro-1-oxo-1, 3-di hydr
0 i soi ndwlo ®@/48106- pr opi onani de Br Thi s conpound was prepar RT/EPH/1BER
coupling of (S)-3-cyclohexyl-2-(5,6 15 _17.-

di chl oro- 1- oxo-1, 3-di hydro-i soi ndol -2-yl)-propionic acid (prepared in

Exanpl e 4, ShRRidns féffeabling th £Bide WAt aridd 2TREN6xide heRfGdbinadOhtine (for
hydrochl oride ( 154 ny; 0._%3,9 nmol). in a mannef simlar, to tthat used for the
pr epar at i onexgmple 2-aminopyridine-N-oxide) may be coupled to 3 or 3', or the corresponding
(S)-3-cycl oa,q,gly ; ula By i@zdBA Btithted I kb 3% MnodmdetRb@Pi Ona
m de {outline (lgur?%r Eéfgipr%flgja 11%%*2%&%?z%%&6?g€x:sge d 5%

- N ( 5- Br onp- totibsginlan N-pixide3- cycl ohexyl - 2- (5, 6- di chl or o- 1- oxo- 1, 3 20

di hydr o-i soi ndol - 2-yl ) - propi onam de as a beige solid in 40%yield: El-HRVS
me calcd for : : SRBée i

+ 02/ - 48105 - 25 %?&g&gd@%@@%%@ﬁ O dhe Wiidmet BHRE cBrtpollitréF formuli this

(S) - N ( 1H Bemamnumil dandie Sepatated3inty tesh ésoper by ooxentional physical er chenisab| - 2-

yl) propionam de Jhis conpound S._pr.epar V] 2 i . .

(S) - 3- cycl JHEF -CI‘IC( lihw%‘i?@?ra% %&P"%ﬂ‘@o‘i“ﬁ@g & -Sgﬁi?% o Bi%%ﬁ@généf’%c pairs
(prepared i¢f Josigtahds af fohhel AusizBahigh peffofiname liqaidcdch?eraatogaphg instromgar ol e
(119 ng; 1.0 mmol) .in a_manner sjmlar to that used for.the preparation of
(S) - 3- cycl oFmyRed- E’thlad-ﬁ‘é@@?tﬁgm’h‘ﬁd? uma gl y‘?‘-?’yf‘)qhﬂ-a{ REBo| ;-IS}‘?“-gprﬂ?Fpi ona
m de (oyp 'é;t@férfeﬁ dRXAHPN Snédns W RPret the iMEMEERe CaiRylic acid 3 or 3’ with an
N- ( 5- Bronot'hi azol - 2-yl ) -3-cycl ohexyl - 2- (5, 6-di chl oro-1- oxo- 1, 3-di hydr o-i soi
ndol - 2- y| ) popsisaliy aeti iechaserhAny cornenpensdi aptically aciive basp san b utibized it a5y, g9

HPLC ( Rai ni p. X S ' 7 r adi.ent »af 4.10%: :
acetonitri Itg'}s\%etggﬂ%p’l%ﬁggﬁ IIJIé %%%dagﬁéﬁgyg%ﬁxg@?d c?g%osl%)tg%ec{égﬁ?ltl% ial t(Iaveon a
C18 col um. ariine basebisved iy abghaansthylbertzylaming guindhestdehgdmabietylamine asret t o
remove nost of th cetgnitrile and en extracted w.th ethyl acetaie. The
extracts \Ae?lBthmegﬁ'?r(aé%‘ YeATS fpéﬁye?ft tgﬁ&oﬁ‘beﬁ&l8ﬂ?lrt5?}gﬂq‘feﬁ "\L}%‘%ﬁ%"{ Bng\tv\I/'@ 240
Ny (60%;50f organic acids with optically active organic amine bases can be utilized in carrying out

N- (1H- Benzoi m dazol - 2-yl ) - 3- cycl ohexyl - 2- (1- oxol, 3-di hydro-i soi ndol -2-yl)-p
r opi onani dethissreactigii t e solid: El-HRVB mle cal cd for 20 C24H26NAO2 ( M#)

402. 2056, found 402. 2056. WD 02/.18111G PCT/ EPOL/ 1~~0~ -26 Exanple 8
(S) - N-Benzot hi azol - 2-yl - 3-cycl ohexyl - 2- (1- oxo- 1, 3-di hydr o-i soi ndol - 2-yl)

pr opi onani de Thinstheanssdution siap, Heepas serciedavidotheeptidallngctiye base in an inert

) L3 cvel cul - B g 2 e S st SO :

(repar o | DERgs sEveht Adbal iObRYREOIG R bpdcaly ki Aol e R |

(81 ny; 20. 5sdrisomernot3 pudhdn the frrmation of thesge saliscigmpsratietes apd ppsfleiabh of
- 2 evol ' ARnee P PO SO . it .

(S) cyc plb(gté.;qtlcgfé?;d' n%{éga% ,féig?aglgx %ér? %i(l)é %?JEQ A dony It%’n&rh@r@m ZydspRESP! ona

m de (outlin n ovi de crude
N- Benzot hi apuebsupe| Theck cindh®xglts- can( e esparated3 byii amyoropventiingli gretlrod, sychhpgpi on

ide. Th ; i i ey fl .
Gel 60, | 250tadiabbRAEpate Rife crififibtion, AH of MR o6 B R g e |1 o2
(44% of N RspetivhBazd i ild R 3nd\Sodonfigwaptior by hydrolysis with an acid. Among the
1 -1,3-dih -4 S0i ndol +2- vyl ) - i i i yd: - m
Lo . 30 DY AR i ORI, By NG Bobic Bl B, o
(R) - 3- cycl ohwhyds-RuedusosdfuticIrdiqugekschydsoihhetid addy | TheNonffigaration 2fyd opBopi on
am de

which is produced by this method of resolution is carried through the entire reaction
scheme to produce the desired R or S isomer of formula [ or I. The separation of R and
S isomers can also be achieved using an enzymatic ester hydrolysis of any lower alkyl
30 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



20 Step A: (R -3-Cycl ohexyl -2-(1-0xo0-1, 3-di hydro-i soi ndol - 2-yl ) -propionic

acid WD 021 -t810( -27 PCT/EPO 111 ~~0~ A m xture of

(R) - (+) -v&-@ABHeCcycl ohexanepr opi oni ¢ aci d hydrochl ori de {ECBERPVIFH47 ol )

and phthalic dicarboxal dehyde (2.50g; 1l4.®.imol) in acetonitrile (60 ni)

was refluxed for 42 h under nitrogen. The m xture was allowed to cool to

r OOEW Eje”percﬁidﬂérﬁorﬁ&ﬁ’c fsglé’rﬁ BELAmERS) FIFlesIth&féredEh&uS&Jtérd onamidéslchiebe grephfedand

washed once with 5 co onifrile ve. 2

(R - 0yl dtebepplive fae coeborgtis haldhyimey Sefthaaiial syl g Chirel amipgy Thiss

VS"?' t eBSO| | GieaddondVBe B3:12ie8 B Hsih® bnf-dotivéahihal H&Eﬂo@&hﬂa@ﬁﬁgaf:ﬁbﬂﬁyli2331d1523
ep

- (R) - 3- cycl dhidxgn aleobol ex an pring (Hher@riesranding diastgrepmers Rf shooferdiagivesoof

pr opi onagi dg, %ﬁ‘c §Qi|d!s‘t3 Qr f then be separated using any conventional separation
{R}-3-cycl ohe -0x0-1 3(3%] hyeéllro |s§%| nglol - 1Z-gyl )y pr opi oni c acpl

* (prepar ed |rnet$t>é~*p SW aJSZHiPIF@ The ssititine puralipgergomerig a5ers pr gmidesqanth eN'—be
tetranet hyl B t%g&ggmd_ %9.%% ﬂ%@&ﬁ%s%@&&ym% deadfish can

2am not hi az y nethylene chlori'de (3 nL) at room
15 t enper athq@rmOaumug npwe@npsﬁpiﬂw wethpida e dydyabyzecamesterjorian amige)
dropwi se. T allowed to stir for 1 h . The nuxture was then
diluted wi t%ﬁi&ﬁg#@aﬁe\é@ﬁl oride and washed with water. The organic |ayer
was dried (Na2804) filtered and concentrated_in_vacuo to give a cr ude

r esi due.10 FI ash @ therhasis of shein caprbiliskofaictivating ghucokinaseg she aeropords, of abeient :
30% et hyl gﬁq?l%q/ 4f )B%rﬁgéci aﬂ?ﬁlgﬁfcgﬁgnt}?%otiﬁg Qfxsxeﬁt iy d%ab%ges Therefore,

.cycl ohexyl - - 0X0- ro-1soin N-t hi azoI - propi onam de
as an of f vdsi mentimmeaﬂtermvsncmn@am@@mm@g m é@ge Q 3,

found 369.

1- oxo-1, 3- ﬁ%ca??ﬁ? Ol n%éﬁ éf@%’ %Qh | no%%yfbr%‘ (lPanpurf%cngrcfnoaf%uC emze%lcgl'tﬁfnts’
conpound washigh pmﬁssetompalsmlm pncngr wjore compounds of formula I and, if desired,
(S)-3-cygl ohexyl - r

o) oo 88 R m%i\e( $i ¥ er ngq&m?mﬂrz uasl E‘%ﬂ%ngeylrn}o R r@@é@amﬁdmnoqdﬁa&%e (
180 ny; 1. 2fomm¢g byncambininges comppued of formvia 1 witha phamacgw@m@ep@bl

PCT/ EPO1/ 1~~ f aration of
{S)-3-cycl ofje “eragil/";’rilﬁ"%gq 3- di hydr o- i soi ndol - 2-yl ) - N-t hi azol 2-y! - pr opi ona

mde as outlined in Exanple 1, Step B) to provide
3- Oycl ohexyl - 2-ThepharmaGudicHlyadmpdstions sy be-administeged ewsillynfop example imthsnani d

e as a whitg soli a:y]%ogo/&% %}ﬂfts,E?iJg%%s fm‘&) Gkt JeRtinE28iHaANS Rideldhl,

413. 2103, f'ound" 4
(S) - 3- Opel otmeudsibagox s;spemsmnslAdmnmtram tancalep be oirrigd loup redtallyNfartaxample- 2- y |

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 all 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



propi onam de and 11. 2.

(S)-3-Cycl ohexyl -2-(6-nitro-1-o0xo-1, 3-di hydro-i soi ndol -2yl )-N-t hi azol - 2-yl -

pr opi onawE/48806St epA: 4-nitro-1, 2 -di - hydroxynet hyl benzRGEERY/1d40t i rr ed

sol ution of borane.tetrahydrofuran conplexg(70 nL of 1.5 Msolution in

tetrahydrofuran/diethyl ether) cooled to OC under nitrogen was added a

sol ution of fgrSexdmpld iv@ﬁhti]@ﬂofs ?GIyGIs( gly@ékﬂme, §§d 3egF€ﬂMé oils) T8k dft&idsl an

(50 n) dropvvlse over a 20 mnu eriod he end of the ad ion, the

M xt Ur e wasa%d lloealcPr BersRtanequs  applisatiom emtplenmémmm’ye mssetélmeméa for

warm t o r 00ZRInSHIP Sladilrdl Sr ARfleh &P Bilk, vkt Sfdts| SMd 3§Hl~someomlﬁaw folyers. o ?hé owed

to cool to roomtenperature, quenche wi th nethanol and corcen

- vacuo. The Pharmnceutigak compesitions may @lset coprain paesarving egepkse solud nlwrgoagents,
saturated sgdj# t qp&{gﬁ: I R(J'.%os b [ﬂgg 0

organic ext%actg\}/}gaggil ed s%gggt??n&ts {Jltter \Ofegtle}t?éefse"r an écgﬁ%ﬂgﬂﬁ gatTtEgor

' vacuo to githe \eratlolg of eﬂ%tlconressum, buffers, ating agepty enapiioxddantshAn zentioned a

white solid; C&E@\Q@ d B:
4-nitro- ort%o phen Ie%fl ?éjﬁ&?h car boxa cf%%/m ;fxalé@%fgér}gg Ist(])lggtﬁr%%qlg%ﬁg
oxal yl chl othagell edvuwtml_sed%ﬂ@ mamifyctinre mhg/pnepugtxmdnyheneomm oride (60
m.) under nitrogen at -78C was added a sol ution of dinethyl W O 02/810C
-29 PCT/EP(11/1 ' e
(20 1) dr opui seroCFied B Yt 8 ek dintidydilons dipaliUylar of of a0 EREER Bt

sol ut i od0of preferredris ofal 2dmm1§m§tmmir>hprdp|sgge9 inhehizh the ¢@npounds2f fermuts |I re

di ssol ved | ded
dr opui So. Thanristirelin ekifFhsh R Refl i S nEL M AT i

Tri et hyl ami the qge@Gndithe 42@m¢mﬂn}s ohitheaprtisdt shdtlieymode of a§phdationedn gereeralhe

i th ool d vagare oI I HORFHOATREIRL Phfta) Shme o Rt ® g 11 vt e

extracts were vvas.hed W th 1N HCl, dried over sodium sul fate and
concentrated t oTlg's \ievemtiunl avild bajbetter mrdem«amqmltbm following ez amples.alvhich ucke

whi ch fart f h a Bi.ot age | | uent :
350 et gl STosPh el By, i 3 SHIURAGEAS B hpiipp G erinelin o

di car boxal dﬂhiylcbamohﬁlﬂlomﬂne&afteﬂat ed to be approxi mately 40% pure by NWVR
ESLRMVS cal cd for C8HANO4 (M+- 1) 178, found 178. Step C

(S)-3-cycl ohexyl -2-(5-nitro-1-o0xo0-x, 3-di hydro-i soi ndol -2-yl ) -propionic acid
A mxture of {S)-(+)-a-am nocycl ohexanepropionic acid hydrate (0.708 g;

3. 93 i s mynthesis Examplespht hal i ¢ di car boxal dehyde (prepared in Step B;
2.02g; 3.95 mml) in acetonitrile (20 nL) was heated to refl ux under argon.
An additional quantity of (S) (+)-a-am nocycl ohexanepropionic acid hydrate
(0.77S gy 430 nmol ) was added porti Of?%ﬂlﬁﬁl] ci;/er a 2 hour period and the

m xture all owed to reflux overnight. e ure was allowed to cool to

r oom t enper @) ireychohexyliPe(Isato- ti 3fdihydrodsbind 61- 2yl Nvstsiaaod-2-yl-propionamide

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



20 once wth cold acetonitrile to give a beige solid (0.511g) consisting of
(S}-3-cycl ohexyl 2- (5-vitro-1-oxo-1, 3-di hydro-i soi ndol -2-yl)-propionic acid
t oget herW@i H8H¢gi 0 i soneric PCT/EP01/14404
(S}-3-rycl ohexyl -2-(6-nitro-1-oxo-1, 3-di fydro-isoindol -2-yl)-propionic acid
inaratioof 1:2.7. The filtrate was then concentrated in vacuo and the

o3 10) i o b bR 0 SR BB B Relpl e R A0S (S bopr o0uet (
(S)-3-cycl ﬁﬂ@c)i)/hncﬂﬂlﬁtﬁam dicarbdxAdehyde Bt.2ighy1lB oninsl)iin dedtoitule \ 120rmap) wad c

gf Ie(pj) D:I'he pg ugcgc{ %r 28 ?1 u%%_e}_ I%ggr?.l 'fl?e rfngcrturce%xzalgnéﬂy%gg to( M)t)l to %3on§ ge:rLﬁpefraotﬁped 331.
- (9)-3-Cycl ngteﬁ&ﬂreac&&ed&do"@: Irhexetidwas Rlidhedis fh ahd dastkd onte With-ddid hi azol - 2-yl
- propi onanmi de an ) .

(S)-3- Oyel m&wirﬂaiioezk)iw Bbye £.395 §780e hol{Shydrslehexylivgrél -o3os3-dihydro-

* N-thi azol '%DMHDPQ?BL i6readRORs £WhiRd éolid: BI-HRMS m/e calcd for C7H NO; (M)
(S)-3-cycl ohei%ll - 2- gibr?i tro-1-oxo-1, 3-di hydro-i soi ndol - 2-yl ) propi onic acid
(ca. 1:1 n?8%1n2d, fopund@87-dvZoners, prepared in Step C, 301 ngy; 0.91 WO

02/ 8106 -30 PCT/EPOL/1-1.411 mmol) and 2-am not hiazole {116 ng; 1.12 nmol)

i n a mannegiesipy ¢fas)-3 R ybidRbx2Ed -6 1, 3 I RrdPR6 R dbRD-y2)-N-thiazol-2-yl-

(S)-3-cycl gﬁgxli/r: - gS)( 1- gxo- 1,,{%1- dﬁhydr 0- i soﬂldol -2-yl) -qu\{t hi aazzgl -2-yl

pr opi onani propieramide| i ned in Exanple 1, Step B) provided after

chr omat ggr aphy. i . 1-2O%£5-H B 4G 8LRLsEi 16 ng‘%_ P ng of
3- Cycl ohexyl - 2T§ Esﬂﬁlﬁggfég‘i&?’ %%ﬁ%myzggo%?&sg?én o?- 2- yﬁ r{dgtgﬁiﬁa E‘"-;Zh?c;l - prop
d resared i Step dal 28mgCR0 HERELLRD iazZod 41 - YRR, NLOIr

i onani de: #&ii & Stap mgCP0 pap epxptyiazol 41 - Y3 nd 414. 1362

and 121 ny h.Ql i . .

Oycl ohexyl t?ﬁ?fﬁﬁﬁ% gﬁﬁmé%@% RN S0l 2.y propi

onam de: Eam arle(12almg) 1 endrghldride ;) dt Glinwasjddiled 368.

Exanmpl e 12,121 . . : :

(SR (5 Ardbsemorystimips (455l 3 mmeb djopuwise, The mixturews alowed i oo

i ndol - 215y jo-waraptcomvam teaperatute2nd stirred overnight. The mixture was then partitione

(S)-N-(5-Chloro-thi | - 2-vl }-3- I . .

2-(6-nit roY tﬁ&(t)e_rf n@i@? ?Iré rlgzlalygf)%sglgﬁ?@ﬁr}r{ebﬁ%ﬁ E)l\rl{ﬁsr’r?géﬁ]&.rﬁd %rtl)%pl i ng of

E(S) - ? (iyc_tmicemyitecl?ir(ﬁzgub tagivda ode fesBlueli Flash dan:oscmtmgtephﬂl%ibt);grﬁ}ﬁ oni9(2: aci d
ca. 1:1 mxtureg,Q - | r F(S33! j R

ol ) and Joath S taeBui B MR BERRLE o0 Mo TRy o8 (331 el

En; ;1 ngr si lrri!-lrg a-roxbd,3-Hﬁtydusisclﬁrfdol-_‘?tyﬂl)gthéqz_ak-&tyl-cpmpibr)lamide asa liglllt b2row|n _

- 3-cyc exyk +2s(rd- 0X0- - 0 -2-yl - propi ona
nvde (ds o af’f')n%mggjé%rﬁlf%§%?t‘g¥@§?%%0%%§68§%£’c@aﬁgé?é}% r3'omat ogr aphy,
(Bi otage 40M eluent: 25%ethyl acetate / hexanes) 134 ng of (9S)-

N- (5- Chl oro-thi azol - 2-yl)-3-cycl ohexyl -2- (5-vitro-1-oxo-1, 3-di hydr oi soi ndol
-2-yl)-propi onam de: ElI-HRMS nie cal %ﬁ%{li}%ﬁom’ C1Na04S (M+) 448.0972,

found 448. 0970 and 111 ng of regiois

(S) - N ( 5- Ctf)N-g5Chlavothiszol 2 Jyl)33yed shesylyl-{ Roké-1\3-dihydio-ivsindbl-2-yl) hydr o- i soi
ndol - 2-yl ) - propi ongm de: ElI-HRMS nie 2s calcd for C20H21CI NAO4AS (W)

448. 0972, P HHEC 0972. WD 02/.1810G -31 PCT/ EP01/ 1~~0~ Exanple 13
13. 1.
(S)-N-(5-Chloro-thiazol -2-yl)-3-cycl oh -2-(4-fluoro-1-oxo-1, 3-di hydroi so

i ndol - 2-yl) - propi onam de and 13. 2.
{S)-N(5-Chl oro-thiazol -2-yl)-3-cycl ohe 2-(7-fluoro-1-oxo-1, 3-di hydro-iso
i ndol - 2-yl ) - propi onam de ’

N
[ I's) >§N
Soz

25 Cl



FN~-NOOS'I dYl Step A. 3-fluoro-1,2 -di-(hydroxynethyl) benzene To a
stirred solution of borane.tetrahydrofuran conplex (50 nL of 1.5 M solution
in tetraWpdeeBéan/ di et hyl ether) cooled to OC under argdfUERIHdHdd a
solution of 3fluorophthalic acid (4.519;-24-0 mol) in tetrahydrofuran (40
mL) dropw se over a 15 mnute period. At the end of the addition, the

m xture was al I'Thieebrhpo Lﬁ{dmsf te é’re&vﬁtB(ﬂCcoqE:ﬁgE}’féﬂ)lﬂ-eydﬂ'&xﬁll-i—()mﬁoil@ war m
to roomte ture en re for 2 Xt ur dto

cool to ro ‘g &Elr%}’ )RS RPIORSR QR‘ieR?é? 8 d%’@gn(?gt ed in
vacuo. The rﬁﬁx%'l)déiﬂ Ma%idAERRAIBLHIOR K dRYdhIRERY(96 ﬁlgf .50 nirhdl) iNash@deds with

saturated sodi um bj carbonate sol ution.” The aq urt her

- extract ed imHartorhat usedfosithe prepyration Ofn@ %%lqiggﬁc%a%Pﬁe'd 364{1'1 S were
washed wit hQhage). 9|N‘-tth{3£bl 2T€ﬁgﬂfg@?dghﬁd@a%t&ﬁﬁﬁed"iﬁ¥x%bﬁdl Seqdiue sul fate),

filtered and concefiftrated I n ive 739 (99% of 3- uoro 1,2

© - di - (hydrowméltdh)w {5-hlozrerthiagel-2rylind- e@cﬂwﬂd& (Imoxq-iysslibydrodiseindolBwBro2 (M-
D 155, 18uBnkigde £ ‘é}lﬁe%oﬁ 1§5§%W@@I@MS%Q'&E%H?&B@OF'EJ®N%;§O a

stirred sol'u oxal oride (2. I n anhydrous

met hyl ene dhﬁdﬂpaél%hﬁoung403ddéﬁ nltrogen at -78C was added a solution of

di met hyl sulfoxide (4.6 nL; 64.7 mmol) in nmethylene chloride ( 10 nlL)

dropwi se. The solution 2s was stirred for 30 m nutes and then a sol ution of

3-fluoro-1,2 -di-hydroxynmethyl benzene (2.00g; 12.8 mol) dissolved in 20

nL of 11a methyl ene chl oridel di met hylExamplexd de was added dropwi se. The

resulting 4 s - l_ A 1 32
PCT/ EPUL/ 1~ ng”§§ 1 ar‘%?‘l';nl'gﬂt@s3 %@%ﬁ@.zeam%’i" 3l agg%dnhﬁﬁ \%@ over
m nut es andnb@mnanm&ure stirred for 30 mnutes at -780C then all owed to
warmto roomtenperature over 4h. The m xture was poured into cold water
(200 nm.) and extracted with nethylene c ride. The extracts were washed
with IN HCl, brine and then dried (sodi ulfate) s and concentrated to
gi ve crude 3-fluorophthalic dicarboxald e which was not further
purified: ES-LRMS calcd for 08H4F : ) 151, found 151. Step C

U

(S}-3-cycl ohexyl -2-(4-ffuoro-1-ox p dr o-i soi ndol - 2-yl ) - propi oni c
acid A mxture of (S)-(+)-oc-am noeyChHghexunfpropionic acid hydrate (0.565
g; 3.14 1o mmol) and 3-fluorophthalic 0b caf boxa al dehyde {prepared in StepB;
1.60g; 3.16 mmol) in acetonitrile (20 nmL.) wa ated to reflux under argon.
An additional quantity of (S) (+)-a-am nocyc xanepr opi oni ¢ acid hydrate
(0.437 g; 2.43 mmol ) was added portionw se o>§ r a 7 hour period and the

m xture allowed to reflux for 72h. The mixture was allowed to cool to room
tenperature for 3h and then stored in the fridge 15 for | h. The solid was
filtered off arkb al\aspadmmfe(sysmdycbhbdrlae(&t@ml 3idileydro-igiindol2-y#HN-e sol i d
(1.39g,

(8 23031 ahissar2 St bieHormiride Prspaed inBemple 1310 00 M50 599Ns i oni ¢ aci d

t oget her WBrbmos@écinimde@1insg; 0.06 mmol) in anhydrous carbon tetrachloride (1.0 mL) was
(S)-3-cycl ohex 7f 1 uar,0;.1- 0X 3-di.hydro-] 0|ndoI ionic acid
inaratio "gﬁ %bﬁ‘%ﬁog'lpe’lo’“%%‘_]% @Qﬁ}‘%’a‘%r ’%fﬂlﬁ‘g‘ff We‘yf# ggﬁ'%af ound
304. 20 St epalky tube. After 1.5h, N-bromosuccinimide (2 mg) and benzoyl! peroxide (1 mg) were

|( ﬁéo:\l- 25y ﬂqugFg ﬁﬁlgl az O){&U?rg%tlj TE f Iy300| Iglj‘lllegyr‘ltl{eg 1'41-3 I]chuytg{eOWa]& a%)éwe& tO COOII tgldr OI SO
(S)-N-(%0 G'tb@fxﬂehﬁieiﬂﬂe-a&d}thé so3véhy eérﬂdsrﬁaﬂyh v@eul. 7 The edsidhud was @akdn Ipdidoy dr 0- i so

i ndol - 2- yI opi onam_de cou n
(53 oyel SRR phetoi and FagbRovich wpisr 1 THE SREAYIS B F<SaYoR HaThes ity Bng, Aol oni ¢
acid (ca. Isvkr saditimarsalfaxe, ﬁlﬁéd&ﬁ@fﬁifcéntrﬁé&ﬁﬂﬁa@ﬁb i TheSrade 1@51d59§va§7§ur1ﬂec54

mmol ) and chloroth azol e ochl b4 nmo in a
- man n)er si m%qyatigsg Gth%toggB}ay ]%ptagﬁ é]% d@ﬁ% a(? ﬂw&%cetate mexanes to give f mg
('S) - 3- cycl qiBgogylof N-(SlBﬂ?fﬁo-lhlSzéltiwf%ﬁwh@mlz- Q- otto-1,B-dihydroaboindall2-pHopi ona

- Vit or & 26 RTOPSBOIH 2 kRt PITHIORP £H e S e St a S AL GHen - 20%

et hyl acet apand 4hesemzes) 194 ng of

(S)-N(5-Chloro-thiazol -2-yl)3-cycl ohexyl - 2- (4-fl uoro-1-oxo0-1, 3-di hydro-i so
i ndol - 2-yl)-propi onam de: EI-HRVMS nie cal cd for CZOHz~CLFN302S (M+)
421.1027, found 421.1024; and 173 ng of regioisoneric

(S}-N-(5-Chl oro-thiazol-2-yl)-3-cycl ohexyl -2-(7-fluoro-1-o0x0-1,3



WO 112J3810( -33 PCT/ EPOLJ1~~0~ di hydro-i soi ndol -2-yl ) - pr opi onam de:

El -HRVS me cal cd for C20H21CLFN302S (M+) 421.1027, found 421.1031. Exanple
14 5 WO 02/48106 PCT/EP01/14404

3- Cycl ohexyl - 2- (1- oxo- 1, 3-di hydr o-i soi ndo[zz 2-yl)-N-pyrimdin-4-yl-propi onam
i de BOP coupling of (9S)-3-Cyclohexyl-2-(

1- oxo- 1, 3-di hydr o-i soi ndol - 2-yl) - pl’OpEQﬁhﬁléi@I d (prepared |n Exanple 1,
Step A, 287 ng; 1.00 nmol ) and 4-ami nopyrimdine ( 108 ny; 14 mmol) in a
manner si m (8r3-Cyclohexylt?s@eb- dwhlqrnel-mﬁ@pér@hy@m-!smr(dQ)-Zsyl)tN-thlazol -2-yl-

cycl ohexyl - ﬁ@](l d% 3-di hydro-isoi ndol -2-yl )-N-thiazol - 2-yl - propi onam de
(outlined i e 9, Step B) provided after flash chromatography (Merck

- Silica gel 60, 230 400 mesh, eluent: 50%
(749 of 3- Cycl ohexyl - 2- (
1- oxo-1, 3di hydro-i soi ndol - 2-yl ) - Mipysd_m di n\4-yl - propi onani de as a white
* foam EI -HRVS me calcd for CZlH24 A 3b4. 1899, found 364.1893. 15
Exanpl e 15 (S)-3-Cyclohexyl-2-( «a };]
1- oxo-i, 3-di hydro-isoi ndol - 2-yl ) - N pyrazeno2- r opi onam de BOP coupling
of (S)- 3 Cycl ohexyl - 2- ( 1-oxo-1, 3-di hydr o- i sogndpl - 2- yl)-propionic 20 acid
(prepared in Exanple 1, Step A, 287 ng; 1.00 | ) and 2-am nopyrazine (95
ng; 1.00 nmol) in a nmanner simlar to that used for the preparation of

(R)-3- CY@' OS&EM - &5-dichl¥¥e- ﬂﬁ/-dﬁin foxyhfetifi Benbérel 11. 1-111 -

(1- oxo- ydro i soi ndol - 2- yl ) -N-thi azol - 2-yl - propi onam de (outlined in

Exanpl e 9 St epTEh sREEY bﬂﬁﬁo@&ﬁ%ﬁe‘@ﬁﬂmﬁ%fﬁfﬁ%ﬂ{ S%Eﬁksﬁlﬂsbﬁﬁioﬁe'
60, 230-400 mesh, eluent: 50% ethyl acetate / hexanes) 350 ng (96% of

(S) - 3- Oycl oimeieiyabyzirgfarapidiethylzthanyencled wd°Gawdennigpgenwasadded a-solufion of opi ona

Founa 364, 100 AOBhEl B 01 213300 R o G RANT M) oo

1- oxo0- 1, 3- doverdra@-minotenstoiod 2 Ay ktependpif eheadditgort, theRAR ture wasiatigwed to stir for

S) - 3- Cycl 1 i ndql.-.2-yl) - d

Epz epa%ﬁ Oﬁggﬁr%ﬁ:e %e “é’(f)tﬂf? \xaslqu}{%be% S@%\Qﬁ%fﬂ?ﬂéhé} ro ‘?fgg%ﬁgg;azol e

E%? ggl50 SQYdmﬁBh n)ridaéééda THe MiRfuré wad hiddwddrotskiakt I@aﬁﬁeﬁ@ératd}e fo INBmtdson of
cycl ohexyl - 2-

1- oxo- 1, 3- dw}ﬂwﬁéolivgref.r%aevedznmu%m rgsighe way [aken ypinn gHIYY Bce@ie Washed in

Exanmpl e 9, t r el
50, 230. 200" BB ﬁﬁ}aéat%ﬂ‘gﬁglcglzbgﬁétﬁgblgggn S@&@a&ne?‘}s l% Tho Bk §9€ d??f °

(S) - N- Benz owsteacbvagdyed Gedivinaiulbiatg), fltefad andoonc@uitddidacias ol gntch)‘ll A2gyl) - prop
| onam dggai Q%'o&e g%i%n]org 1@?—'\515 hrydroxgrmeﬁgyl Egnzegg?is'_l g I\lﬁgéo{iws ﬁﬂﬁ’[&l 896,

found 4
caled for CgH;C1,0, (M* - 1) 205, found 205.

yl acetate / hexanes) 271 ny

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 1N
HCl, dried over sodium sulfate and concentrated to give 2.58g of 4,5-dichlorophthalic-



zo WO 02/-1810G PCT/ EPO1/ 1. 110~ -35 Exanple 17 3-Cycl opentyl -2-(

1- oxo- 1, 3-di hydro-i soi ndol -2-yl )-N-thiazol -2-yl -propionam de s Step A

3- Cycl opwiax 02i48R6( 1- oxo- 1, 3- di hydr o-i soi ndol - 2-yl ) - pr opi onRCI/BRAUA+N4 M xt ur e
of 2- Am no-3-cycl opentyl -propionic acid (4 800g; 5.09 nmol) and phthalic

di car boxal dehyde (0.684g; S.10 mmol) in acetonitrile (30 nL} was refl uxed
for 3 h un RO ofy 4anperature
and the Soﬂ_%—é\lg%ﬁ)?ﬂ@?eh ; %S?#g%‘g‘e\}a\‘%ﬁaesgtoncegavl\fzct?%&%m@g@g?om trile (5nl)
to give 1. ¥6und¥B% of 31o Cycl opentyl -2-(

1- oxo- 1, 3-di hydro-i soi ndol -2-yl)-propionic acid as a white solid : EIl HRMS
me calcd for CL6HLONG3 (M) 273. 1365, found 273.1374. Step B

- 3-Cycl opentyl - 2- (1- oxo- 1, 3- di hydr o-i soi ndol -2-yl) - N-t hi azol - 2-ylI

pr opi onami deepl€: BPB- qmlthexylgz -@F,6-dichloro-1-o0xo-1,3-dihydro-isoindol-2-yl)-propionic
(3-Cycl ogent}#3 2- (1- oxo-1, 3-di hydro-isoindol -2-yl)-propionic acid (prepared

“in Step A nglOOmTDI)and2amnoth|azole(100rrg 1.00 mol) in a
manner simi| ar A Bkl of Qf-abdSo LIRS 1d?ﬁcac1dh drate (1.05g;5.83
(R -3-cycl ohexy -2- 10?(0@%45 n I‘OO?I soi nd ]Ib -N—t};n azoﬁ 5

2-yl - propi ona
ni de (out | imewl) md&&rdmhéorgph@@b@dl@rbpxdﬁ}d’éd (HTeP@fledm Step B@hﬁéﬁa%/ &yr aphy

(Nerck S| 89h S0onfAl 0ToR refflus Thaccila PR BY ekt ewks tRkanes)

3- oycl Opentagdbwad td canl and allowédipdtanidsid ronto terapsraturpfar Rha Tbe sdlid wasfiltssebnani d

Found 398, 1350 wishgept Wi THE BBt gt LBENGAE DR Hjablighn 275, 1247

N- ( 5- Chl or ((516h¢ihah]0ke-2 goto)l 3-dilyiropeinddl-22yl)-propionit a@d@shygﬁﬂarpymsah@l -2-yl)

r opi onami
: C{/OICI opentyl= 5-9%3‘“ %fggg%}ﬁpﬁ)ﬁmég %P?SQZ 10@98%?%‘%70 acid (prepared

|n Exanple 1, Step A 277 ny; Ol mmol ) and 2-am no-5-chl orot hi azol e
hydr ochl or iStep D365)-3Gyclahagl MJchmom-m&,3dm&msWdﬂm )-Nsbdpzobr t he

preparatio cl ohexyl -
1- oxo- 1, 3- '%H&B?‘?&Pﬁﬁm 2-yl) - N—th| azol - 2-yl - propi onami de as outlined in

ol et . 0% et 17 SRERET S ReseilaodB s S s APmh i 2o, & iRt Rofhdt 20

N- ( 5- Chl or od}- brcqﬂmhe 2ciyll(prepaned|im feeptCs 1248 a(g; 0.70 mmol) and 2- aminothiazole (91

e1 “rens o e ) Erdmndioalih P Re b8 B Roydiin S "B e 10

15 clohexyl 2-(1-ox0-1,3-dihydro-isoindol-2-yl)-N-thiazol- 2-yl—prop10nam1de (outlined

- | oh di h h | o2 y!

e O Lo P W rdmble e B 8- RePPRbafoll HebEr Uha auRiarel onam
tetrahydp oflstnﬁmolcpvpmnh{as& loraniis &l abhdigerfoam ih 85%0atisldirEIf HIRMS /
cther) Undeg, 00 8, 0 A8, GTER ELPRCPARESPB 1 2o

Example 5
(8)-N-(5-Chloro-thiazol-2-yl)-3-cyclohexyl-2-(5,6-dichloro-1-oxo-1,3-dihydro-

25 isoindol-2-yl)-propionamide



WO 02/ 810G -37 PCT/EP01/1 ~~0~ (10.05g; 69.3 mmol) in 30 nL

tetrahydrofuran. After 2h, the m xture was quenched by careful addition of
met hanol wan2/48H® i xt ure concentrated in vacuo. The resi REVERYE/Hlen up
info ethyl acetate and washed with succe‘%s]l vely with 1IN HCl, saturated

sodi um bi carbonate and brine sol utions e organic |layer was dri ed (sodium

| f fil d d f
L S 1S L
StlI -Wt0! I 12 4C1 n e
| m dazol e 10,464 olito-TE L BRE R affc%forweqqs sapl o0 to oc
and | odi ne é? 3)(;7 % Wé%o cftcl}n(yﬁ § 1o a%

W se over m nut e
- period. A ﬁﬁh(blh irpdlnﬁﬁnér)sﬁhﬂhetpttba"telsabfohﬁmprepﬂatidkgpf (8)-33cychablexyldi-Elsol ved in

t hyl hi 5 1)
Cool | ng Shacre et Rutrusciaplas THaN TR AN A Bloalmid i Exiliple
" tenperatur Ste?']g t& 'pi'dvlidﬂNQB&Blﬂbﬂiﬂthlaz'Bhe y@k%&yuidlewbzdsbhdlehioﬂcﬁlwxbﬂ 3-

C—<

met hyl ene chl qri de, with wate dth i ie

( magnesi urrfingFlTOa’LS%‘)“d\g?ﬁYBePré’Q‘%‘?H“a geéf’ Mﬁfﬁ%ﬂé P ]rffloduct
was chr omagaqgr, {a@HNg@sm’t) 4720385 $purid470i08es5. 15 359 (93% of

cycl ohept yl rret iodide as an oil. Step C

2- (Benzhydryl i dene am no) - 3-cycl oheptyl -propionic acid tert-butyl ester 20
To a stirred solution of (Benzhydrylidene-anm no)-acetic acid tert-butyl
ester (g 56g; 8.68 mmol) in 30 nL ofEkﬁhpﬁmdrofuran under argon at -78C
was addedllthlumdllsopr yl am de sol uti on %/Is tion in
cycl ohexané9)-Nr(&Buomo -Ab3rayelohexyl--2-( ’rq}?li'lGFP 81‘0"6’;4) zﬂﬂ@ﬂﬂ?r met hyl

i odi de (Pr | e289; 14.6 mmol) in 20 b tetrahydrofuran was
added drop\%gg{ed%g%dﬁ)tﬁhﬁﬁox ure allowed to warm 25 to room tenperature and
stirred for 18 h. The m xture was quenc W th saturated ammoni um chl ori de
solution ( 100 nL). The |ayers were separayed and the aqueous |ayer was
extracted with ethyl acetate. The Y ed\organic | ayers were dried
(sodiumsulfate) filtered and conc gd/ i n vacuo. The crude product was
chromat ogr aphed (Bi ot age 40M el ¢sr€Ent*5 byl acet at e/ hexanes) to give
2.569 (73% of 2 30 (Benzhydrylidene-amne)- 3Lycl oheptyl -propionic acid
tert-butyl ester as a pale yellow oil. WO 6121 8106 -38 Step D

2- Am no- 3-cycl oheptyl -propionic acid PCT/EPOLJ1.1.10.1 To a sol ution of

2- (Benzhydryl i dene-am no) - 3-cycl oheptyl - propfonic acid tertbutyl ester (

1.34g; 3.31 15
and ? he m xtm SCb %’ga&gh‘%ﬁr atBe\?P C&%q%hcgqﬁ gttgtgﬁlgﬁ%ﬂsaqgﬁv\ed to)
cool tolss dmhlnrodnqmer éﬁumbyckndsqmédsﬂlbmmmcacge(pmr@wl Examplg 4 SiRp
Tt By i GFCLAMS od B AUHE AU B Ry drBloNRY HAmaetbon |1

concentrated”a hi'u OXI e so ution an e’ whi solid was filtered
of f and ai mmloh) ada mngpm:szetortgamseéfwﬁhmeaar@y@n of €ty Freebssloh(t aci d.

R s e

2- Ami no- SCﬁtﬂp(B)etpq:ydmde Hp(SeBlou:ncadnatod 21y8)- B\ﬂdehwl MJG)lehloatéterL% I e was

heatedtor The.m xt.

t enper a%(hrél 6" fsﬁg’drﬁ}'g E - BTOR s egs %Aﬁeg ﬁ d n?hdr)(g\t%%éfidf orﬁgﬁlis so i d
was filter dsk OfHzBrChNe0.S\IM 5d4>|9637ac§<ntrrdrﬁlm965@ and air dried to gl ve 424
ng (82% of 3-Cycl oheptyl-2-( 1-o0xo0-1, 3-di hydro-isoindol -2-yl)propionic
acid as a beige solid: EI-HRMS me calcd for CL8H23NO3 (M+) 301.1678, found
301.1668. Step F:

3- Cycl ohept yl - 2- (1- oxo- 1, 3-di hydro-i soi ndol -2-yl )-N-thi azol - 2-yl propi onam d
e 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 ng; 0.S8 mmol ) and 2-am not hiazole (97 ng; 0.94 mml) in a
manner simlar to that used for the preparation of

* (S)-3-cycl ohexyl -2-(1oxo- 1, 3-di hydro-i soi ndol -2-yl)-N-thiazol - 2-yl - propi ona
m de as outlined in Exanple 1, Step B) provided after flash chromatography
(Bi otage 40S, eluent: 35%ethyl acetate




2s hexanes) 217 ng (99% of 3-Cycl oheptyl -2-(

1- oxo- 1, 3-di hydro-i soi ndol - 2-yl ) - Nt hi azol - 2-yl - propi onam de as a white foam
El - HRVE wioe02¢i8lasd f or C21H25N3O2S (M+) 383. 1667, found 38BCTVEBD/144040\D

02/ -t8106 PCT/ EPO1/ 1~~0~ -39 Exanple 20 _ 5

N- ( 5- Chl or o- t hi azol - 2-yI ) - 3- cycl ohept yI - 223

1- oxo- 1, 3-di hydro-i soi ndol - 2-yl ) propi onam de BOP coupling of

3- Cycl oheptyl -2-( 1-oxo-1, 3-di hydro-i soi ndol -2-yl)-propionic acid (prepared
in Step E 177 ng; 0.59 mmol) and 2- arExempledhl or ot hi azol e hydrochl oride {

168 ng; 0.95 nmol) in a manner. simlar to t us or the prepgrgtion of
(S)-3-cycl dﬁéﬂr(H‘i’B(e!.‘zQ)‘%Bd&z,@'-delW&YG{(’II@BYlni}g]t'Q’EQ‘ %é'&yflﬁ;ﬂﬁ?ﬁﬂd—"g iﬂq}'lo
+ propi onam gﬁ.o £ %mjhgned in Exanple 1, Step B) provided after flash

chr omat ogr phg (1 I otage 40M eluent: 20%ethyl acetate | hexanes) 99 ngy
(40% of
- N-(5-Chl orot hi azol -2-yl)-3-rycl oheptyl - 1- oxo- 1, 3-di hydr o-i soi ndol - 2-yl) -
propi onam de as an off white foamEl-HRMS\nT e cal cd for C2| H24C1IN302S ( M+)
417.1278, found 417.1289. 15 Exarnj Cycl ooct yl - 2-(
1- oxo- 1, 3-di hydro-i soi ndol - 2-yl ) - N R-yl - propi onani de Step A
cycl ooctyl nethyl iodide To a stirred sol dfi 0>]e|9f cycl ooct yynet hanol {5. 00g;
35.2 mmol) and | odine 20 (8.93g; 35.2 nmol uni njdry net hyl ene chl oride (100
m.) at room tenperature was added WO 02/ - (G -40 PCT/ EPQOL/ 1~a0- 4
tri phenyl phosphi ne (9.23g; 35.2 nmol) portio e over a 10 m nute period.
After I h3 the mxture was diluted with nethylene chloride, washed with
wat er followed by saturated sodiumbisulfite solution and the organic |ayer
dried (magnesiumsulfate), filtered and concentrated in vacuo. The crude

roduct was chr t ographed s (el uent: anes) t iye 5 35 %9,__of
(F:)ycl ooct yl met h r‘?ﬁ%‘%ﬁ‘@P SVagPr aqudegfxé;ﬁégoup?l)ng of (@-y-cycgoéex?fl-ég?-@xo-
2- (Benz hydrxxtidq@aﬁs-ﬁmﬂm-zgdcfyx@bmm adid prepirainERanple 1oStepAlt287 mgi k0 To a
stirred solution of (Benzhydrylidene-am ngikacet ic acid tert-butyl estier
(3.00g; 10.mmehend 2-amimpbenzimidazele (HI} Meok-U mmol) Hu%maavao*ﬁ"é%f to}
added 10, id.hj il r ' t : i NUhi£281-i n
cycl oheg%nefépgﬁég}ﬁ%agéw&? ?%jr §g88§]h%§{1 gsdlogk({é%)’?ljﬁ @(mﬁoﬁié%}ﬁ}e)pt ylﬁmg!t hyl

i odi de ( Pr épgrpbpiona®ideonilingd BB@XaI!.lB!e@’,rﬁtﬂP B) weprovidd sthdgMbHivBsemoi a
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m xture was_diluted with water and extract é/vith net.hyl en | oride. The
conbi ned eRYERaX Jdrldngiriramty Wihg 3, &radisnt ‘&fgﬂ "PF?W’&FQBM‘?FG cdficentrated in
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in vacuo to give 240 mg (60%) of N-(1H-Benzoimidazol-2-yl)-3-cyclohexyl-2-(1-o0xo-
1,3-dihydro-isoindol-2-yl)-propionamide as a white solid: EI-HRMS m/e calcd for
20 CogHagN4O, (M') 402.2056, found 402.2056.




To a solution of 2-(Benzhydrylidene-am no)-3-cycl ooctyl -propionic acid
tertbutyl ester (2.00g) in nethanol ( 15 nL) was added 10N HO sol ution (30
m.) and woeo2nisxisur e heated to reflux. After 20h, the m xtRECBERHSHHH onwed to
cool to roomtenperature, diluted with 2Q. of water, transferred to a
separatory funnel and washed 2s with et hyP acet at e. The aqueous | ayer was
then neutralized with 10N sodi um hydroxi de solution and further cooled to
0OC. The white solid was filtered off and air dried to give 590 ny of

2- Ami no- 3-cycl ooctyl - propi oni ¢ aci d. Exampld8

of pht hal | ESURORHRaYy M Fesioheryt 2 AT gorha AR5  °0 M O

- cycl ooct yl ,PP? Bhamide acid (500 ng; 2.51 mol) in acetonitrile (20 nL} was

heated to ux for 3h. The m xture was then hot filtered to renove
i nsoluble material and then allowed tog | to roomtenperature and then
further cooled to OC. The solid was fi ed off, rinsed with cold

PCT/ EPOL/ 1~. 111-4 -41 Cycl ooctyl N

1- oxo- 1, 3-di hydro-i soi ndol - 2-yl) - Konix facid as a white solid: EIl HRVS
me calcd for C9H25N03 (M) 315.1834,0f ung\ 5.1840. Step E:

3-Cycl ooctyl - 2- (1- oxo- 1, 3-di hydr o-i soi ndol )-N-thiazol - 2-yl propi onam de
BOP coupling of 3-Cyclooctyl-2-(1-o0xo0-1, 3-di Fydygo-i soi ndol -2-yl ) - propi oni c
acid (prepared in Step D, 200 ng; 0.65 mmuol) gl 2-am not hi azole (70 ny;
0.70 mmot) in a manner simlar to that used for the preparation of
(S)-3-cycl ohexyl -2-(

-1, 3-di hyd dol - 2- | h | d
i B BB AR AT,
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1- oxo-1, 3- 0o-1soin N-thlazo- - ropi onam de_as a white
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cydohexyl - 2-
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(S)-N(5- Br(bnﬁxb&@nﬁ(hfmgﬂ )663,@10416&%3@&1-2 (

1- oxo- 1, 3-di hydro-i soi ndol -2-yl) 25 propionam de as a white foam: ET-HRVS

m e cal cd for C22H24Br N302 ( M+) 441.1052, found 441. 1036. WO 02/ -810G

-42 Exanmpl e 23 Example 9

(R)-3-cyclohexyl-2-(1-oxo-1,3-dihydro-isoindol-2-yl)-N-thiazol-2-yl-propionamide

acetonitrile and air dried to gi\@ nop (62% of 3 WO 02/ 810G

20

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



PCT/EPII1/1~.10.1 23.1.

(S)-3-Cycl ohexyl -2-(4-fluoro-1-o0xo-1, 3-di hydro-isoi ndol -2-yl}-N-thiazol -2-y
| propi onw®i @aseed 23. 2. PCT/EPO1/14404
(S)-3-Cycl ohexyl -2-(7-ffuoro-1-oxo-1, 3- (_JI'? fydro-isoindol -2 5

yl)-N-thiazol -2-yl - propi onam de BOP coupling of

(S)-3-cycl ohexyl -2 oraq- 1- oxo di hydro-i soj n id {.oni ¢ and
(S) - 3-cycl ohex |rm§tu§re,o Kﬂbﬁ@ ‘?caH%BOCP’c%’h& RIOBIGTLG ?cﬁg%a%’ l] p |c aci d
(499 ny; 1. §§7%EH$1? A pithdlicddiBhobbi18e e (2800 1M BTl ﬁ%e%nftﬁlea(ﬁi) mﬁ)hl azol e
(376 ng; 3.64 Mo R manner simlar to that used for the preparation of

(S) - 3-rycl vhereflux (or 42 h under nitrogen. The mixture was allowed to cool to room

+ 1-oxo-1, 3- il gjpégart%f 'an@ h&ﬁ%&' 880]1‘\%1 bﬁ.aslﬂczﬁhd%a\élfllﬁfé%f?'am&d%ﬁé wigd i n
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el uent : 530&’oldtabgtbmerdet(aglevea 65@(63\%9)3f (R)-3-Cyclohexy}-2-(1-0x0-1,3-dihydro-

“(9)-3- Cydohex | - 2- (4-fluoro-1-0x0 3- di hydr ol \ﬁ? -2-yl -
pr opi onani & bi mp’@f“cﬁ%%asrﬁ %’%%%F@H{]ﬁ?ﬂﬁ@g%%ﬁé@&ﬁz ?@3‘7} 1417,

found 387. 34725212 shndIPRAIS23. _ . _

{S) - 3- Cycl ohexyl - 2- (7f | uor o- 1- oxo-1, 3di hydr o-i soi ndol - 2-yl ) - N-t hi azol - 2-yl -

pr opi onam de whi ch was further puri f| ed by radial chronmatography

(el uent : 35% BINYR). 68 2118230663 ditiydyd-Sioned 13 -y18 N thigzu12-yl-

(S)-3-Cycl %(%gxﬂ] ?g ﬂ:‘&g! or(l oxo- |, ﬂydro i soi ndoI 2yl )-N-t hi azol - 2-yl -

pr opi on@m pa&so Wete foam EI-HRVS me calcd for 20 C20H22FN302S (M)

387.141 7, found 387.1415. WO 112/ 8106 PCT/ EPQ111.1~0~ -43 Exanpl e 24 (S
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22?1323“1079%9 mﬂtmlggc{le PSOamrgT%~I %mcsﬂl) met erlllgtchflon%g (gor t ro I epar ation of

1- 0X0- 1453~ @éxﬁwefi'itere'vﬁé%'dad@d Navmxkoﬂibﬁﬁflétﬁ?mhm?ewmpu QBanindd dropwisened in
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(S)-3-cycl ohexyl -2-(7-fluoro-1-oxo-1, 3-di hydro i soi ndol -2-yl) WO
02/81OG PCT/ EPO1/ 1. 1~0~ propi oni ¢ acEHa'PB 10yg: 1.08 mol, as a 1:1 nixture
regi oi s O SEHARIARAIH: 2 9 iRl in 271 proppétngiids i | ar
to t hat usgg)?fs' I?ng’grem&arat?io (S) - l31 cyc?ghe;ly - 2- ghts
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Exanple 9, Step B) provided after fla hr omat ogr aphy 5 (Bi ot age 40M
eluent: 30% ethyl acetate / hexanes)

(S)-3-Cycl ohexyl -2-(4-fluoro-1-0 i
- pr opi onami de and N
(S)-3-Cycl ohexyl -2-(7fl uoro-1-oxo-1, 38

propi onam de which were further purifie
- Dynamax SD-1 instrument) using a gradient
trifluoppacetic acid to 100% acetonitrile on
rng of pure
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Exanpl e 26

(S)-3-Cycl ohexyl -2-(1-oxo-1, 3-di hydro-isoi ndol -2-yl)-N-pyridin-2-yl-propion
am de BOWOmagldong of (S)-3-Cycl ohexyl -2-( PCT/EP01/14404

1- oxo-1, 3-di hydro-i soi ndol -2-yl ) -propionjgg 20 acid (prepared in Exanple 1,
Step A, 287 ng; 1.00 mmol) and 2-am nopyridine (94 ng; 1.00 nmmol) in a

manner si mﬁﬁ&gﬁ?ﬁgﬁmﬁfﬁg)ﬁ,&W%,ﬁfs(tyﬁ-be(ﬁ%ﬁ%{,@ﬁ@&é-&iﬁoﬁi‘%ﬁ)@m&ﬂzoﬁ(

1- oxo-1, 3- I soln I azo ropi onam dé (outlined in
Exanpl e 9, Syeprolongmide aseitliret én Example Lt typreplde I-Ouelehexsii@a gel

60, 230-400 _nesh,..eluent. % ethyl .aget | h nes . .

3-Oycl oh exﬁ&%i?'dih@%ﬂsf,l@géfyﬁd (-)quilg)&ﬁl-?-tyﬁproplc%)éﬂuge :)s g‘\%ﬁlt%lﬁf 1n{9§)’/8

- i soi ndol - 2-yiéIH: SE-PIRNVIS inife 2alydl f@rOpinNa0h (el 32108 foand 4232108, - HRVS nf e

cal cd for 2H25N32 {M+) 363.1947, found 363.1935. WD 02/.1810G - 45
Exanpl e 27 PCT/ EPO1/ 1~~0~

* (S)- N 3-Cycl ohexyl - N- (2-net hyl - pyri m di n-4-yl)-2-(1-o0xo-1, 3-di hydro-i soi ndo
| -2 yl')-propionanmi de BOP coupling of Example yci ohexyl - 2-(

1- oxo-1, 3-di hydr o-i soi ndol - 2-yl ) - propi oni.c._acid (prepared in Ex le 1,
Step A 150 Hgi/ (S).'§§Yﬁ||‘th‘3"}"a%ﬂ¥'2%t5 ilrexoshdrdibydrpris Ph%ryg-lﬁ-ﬁhm?ﬂzgﬁygz ol )
in a manner . 4. Y/ Lo Ph_ds e s

(R 3" cyct FRORyraBgh nd 1262 4SES, Clotiexfl BGRRCGL O0- BB ibydrerisgindol 2

pr opi onami dd)-NethiazokZeylipropiomapiide 0> Step B) provided after flash

chr omat %;r aphy (Merck Silica gel 60, 230-400 nmesh, eluent: 65% et hyl
acetate hexanes) 109 ng of {S)3-Cycl ohexyl -N-(

2-met hyl -pyrimdin-4-yl)-2-( 1-oxo-1, 3-di 0- i soi ndol - 2-yl ) propi onam de
as a white foam EI-HRVMS nle cal cg for NAO2 (M+) 378.2056, found
378.2054. 15 Exanple 28 28.1 e
(S) - 3- Cycl ohexyl - 2- (4- et hyl sul 66n
zol - 2-yl - propi onam de and 28. 2.
(S)-3-cycl ohexyl -2-(7-nmet hyl sul fonyl -1-0 ~39i hydr o-i soi ndol -2-yl)-N-thia
zol - 2-yl - propi onam de 20 WO (12/~81(1'G 946 )steep A: 3-tluorophthalic

aci d, dinethyl ester PCT/EP01/ 1~~0~ Hydrochl or§g_hacid was bubbled into a
stirred solution of 3-fluorophthalic acid (2.00 g; 10.9 nmol) in dry

met hanol at roomtenperature for 2 mnutes. The m xture was warnmed to
reflux. AftStepAh4aiitretl,2 edi-hydrbrymethyt benzemer at ed sul furic acid was added

3-di hydro-i soi ndol -2-yl)-Nt hia

To a stirred solution of borane.tetrahydrofuran complex (70 mL of 1.5 M solution

in tetrahydrofuran/diethyl 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 stir for 3.5 h at
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 concentrated in vacuo to give 5.61g (92%) of 4-
nitro-1,2 —di-hydroxymethyl benzene as a white solid: ES-LRMS calcd for CgHgNO4
(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 mL) under nitrogen at —78°C was added a solution of dimethyl



5 and reflux continued for 22h. The m xture was allowed to cool to room
tenperature and then neutralized with saturated sodi um bi carbonate

sol uti onWOnesiwssul ti ng nmi xture was extracted with ethyl BCEEBRIEHEhe
extracts were dried (sodiumsulfate), fibjered and concentrated in vacuo to
give 1.70g of 3-fluorophthalic acid, dimethyl ester as an oil. to Step B:
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gr adi ent o%ﬂ %ﬂtmh Bomme) wasasded slowlp e ddaninulesiag q't?

acetont {11 by %eg (§ PbRch 190 89Fe il BABE ANk ©

acid. 20 S i onret roxyt net hyl ) benzene To a stirred
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t et rahyd th th | ed

So uti on oRCh e oET IR SRt ARG E e BuiigtHOE byl S B ey e
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e m xture wa s to coo rat.ur uenched wi

met hanol® (4@ §luent; S?%)?QH’ P%ertatﬁ'ﬂi‘c’é‘ﬁ’(?o)c‘t?rﬂ\ﬁé g%&%n&ef}d’dﬁﬁ ﬂe resi due was

partiti Oneélc%bmeéh Dyiidh wade@intiydd @WRlaphRXinAElyAN9E Plife BEWRIR.B3s f urt her
extracted with eth acet ate and the conbi ned extracts were washed

sat ur at ed EB§Sueal @aﬂaﬂmﬁ@e(MBrlth%rfﬁur&W@d ( sodi um suI fate), filtered
and concentr at ed |n vacuo to give crude 3-thionethyl -

-di - (hydro eI uent 3-cRESHRIE2- 39 . ni¥Rd-G D 0608 3 Ry dird ‘t"éimfndcﬁfdl?ﬁ rOpohRALAPNY

(Bi otage 4 25% - 50% gr adi ent of ‘ethyl aceta hexanes) to give

454 f 2 -d dr th /. 8106

Ya7 Sep 0o AT IS A B ok kSRR R T RRABAS (0 708538

ety ene. Ghtor der] fuablsit dol a2l irel Tap 0 Sl

G ety 5T (0 ) s Hratedg sk B PSR gROHE B (D" )

d andh t f

S bl o h f‘)eas“i'“‘“&ﬂ“#@%ﬁo?%&ﬁga&%zﬁl%ﬂé""% fER L ﬁ%f’?%“‘dl SQOF’ved

in 3 nL of pdrtionwiseloyérsrzheur pnnodehdnhenmureglilowgdlt@eeﬂmswamﬁd drhspwi se.

Th | t t nJ 5 nm;

1724 ool ) RSy S5 Kboflerpluut inding solid i B UEAR el P

war m t cor oomdmﬁpeﬂdacﬂtmladd tegive a befigé mhdz(Otillgmnmﬁungmfe(S\)oéscypbhﬂé’& into
t T t b d

hen dr | e (538 ?i%ré’ﬁ“fm_iﬁﬁﬁ% ?‘?ﬁ%ﬁ acﬂ@‘ﬁfé%ér;iam%éﬁ gd -

3-thi orret h;sbpienh FE-cyli -ahitng-d eoxehl, ongsindalri- fprp]zmnma i 5

Step & (S o ahonihe fikats %ﬁ%htcgh&ngra%Qn bacdiodnBXL feslanel ndol -2-y1)

pr opi oni c aci d R xtu 19)" oc- am nocycl ohexanepr opi oni ¢ aci d

hydrat e (OretBBtalized frbm mmrmtrdc@ giveisecnd trioprof progngst(d 194g) which appeared

di car hoxal Aol ARnEPLERALE didy1SPSS cgrabh%g/?%o@ inifro? - BRBN)3-. Hﬂxygfoefsfﬂdb”' e (5

er’ar h. ‘?

m.) was heate 0 re ux un he "m xture owed to
cool tor oyjll)ﬁpreplpmcamdr FhemixtvonizenES-ERMS daled\arGoH i sdMidel )Pddduct

found 331.

Step D: (S)-3-Cyclohexyl-2-(5-nitro-1-oxo-1,3-dihydro-isoindol-2-yl)-N-thiazol-2-yl
~propionamide and (S)-3-Cyclohexyl-2-(6-nitro-1-0xo-1,3-dihydro-isoindol-2-yl)-
30 N-thiazol-2-yl-propionamide
BOP coupling of (S)-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



was purified by flash chromatography (Biotage 40S; eluent: 5%

nmet hanol / net hyl ene chloride) to give 260 ng of

(S) - 3- cywloResys- 2- (4- met hyl t hi 0- 1- oxo- 1, 3- di hydr oi soi ndoPCRER LiHHOpi oni C
acid together with regio-isoneric -30 -

(S)-3-cycl ohexyl -2- (7met hyl t hi o- 1- oxo- 1, 3- di hydr o-i soi ndol - 2-yl') - propi oni c

acid in a rafop Al 239919H6thi]az$1e @56 %eq 1'5 mmolf 1namanner similar to that used for
(S)-3-cycl ohexyl - 2- (4-net hyl sul f - 1- oxo- di hydro-i soi ndol - 2-yl)

I
propi oni ¢ &b¢ preparation of @013o¢yqlﬁhexy -2-(1-0x0-1,3- dlhydro-lsomdol -2-y1)-N-thiazol-2-yl-

act o andr dagaonands fre TR EallE 8 o B pRGAARE LA acabaan! 5B o7 ©

- di hydr o- i sdBistage 40M ) e)luqmtt B1% eihy] acsitate ( Eex%ﬁéhj 13Bmg?ofrﬁaﬁbfc;lohac}'ll-ZF(Smﬂwur e)

imr_] fiEMYCnﬁgif”?o'i%ffg;"ioc ‘%S)'ﬁg‘ggg‘f?z@é %groﬁe%"%sic%r@g&?@y cﬁie xture

“was al | onedCHH,WRORS MY Aam36e ioand ¥ld.e361shds121mgof fegloisdierice mi xt ure

was concentrated under a stream of nitrogen to renove the fornmic acjd to
gi ve 0. 901d-¥sohexplje-(6-nitro-1-oxo-1,3-dihydro-isoindol-2-yl)-N-thiazol-2-yl-propionamide:

(S)-3-cycl Prrfeeald 3¢ L3RS dr49a 1362, dhdherdf19: 13881 ndol 2-y1) -propi o

nic acid an reglo I soner i

(S)-3-cycl ohexyl -2-(7-net hyI sul f onyl - 1- oxol, 3-di hydro-i soi ndol - 2-yl ) - pr opi o
nic acid, Step G e 12

(S) - 3- OVl ohexyl - 2- (7- met hyl sul f ony! EXABRLEI2 34i hydr o-i soi ndol - 2-y1) - N

t hi azol - 2- YIZIIF(SPNO(G%BEO-BQBZ&CHJ l)L32qullfhexyl-2-(5-mtro-1-oxo-1 3-dihydro-

S) - 3-cycl ghexyl - 2- ( 4- et hyl fo clro 0. .

i( séi Hdo - 2-l§91515ﬂr7c25p56 dHPElIOé%Fﬁ & pd ﬁé&r chfgoﬁ#ééh‘e“" Hiasok 2.yD)-3-cyelohexyl-

(S)-3-cycl ojngmtmfo?xaat,smihsyalrawﬁdan-pygpvm@nﬁmmro i soi ndol - 2-yl) - propi o

nic acid (112 ng; 0.31 and 2-am not hi azole (54 ng; 0.52 mml) in a

manner simlar to that used for the prep i on of

(S)-3-cycl ohexyl - 2- (1- oxo- 1, 3- di hygh o-is ol -2-yl)-N-thiazol -2-yl propi ona

mde (outlined in Exanple 9, Step_wW) frow d after flash chromatography 15
t

(Bi otage 40M eluent: ethyl acet e ene chloride: gradient 15% -

50% et hyl acetate) provided 51 ng Y

(S) - 3-Cycl ohexyl - 2- (4- et hyl sul f onyl - 1- o0l , 3diyhydr oi soi ndol -2-yl)-N-t hi az
ol - 2-yl - propi onam de: EI-HRVS me calcd for ~H. , ~N3O4S2 (M z) 445. 1130,

found 445. 1125 and 39 ng of

(S)-3-Cycl ohexyl - 2 (7 rret hyl sul f onyl - 1oxo- 1, 34 hydr o-i soi ndol -2-yl)-N-thi az

f ouﬁ dy|4 A5y ' 22;38 &ﬂl&llélc,é)é (& cycl&laexgld 2- (§) Entrzog -%&-H%S%Oérs-ls&% 1-2 3‘/1 . 1286,
(S)-3-oycl qhrepivhicacid(caEt mﬂuﬁt\&ef Sﬂ’ﬁ/ﬁ -1dgi61¥6mdrs JrepdydinStep @; 300 Img (92 - N

pyrazi n- 2-yl - pr opi onam de and
(S)-3-cycl dn@g!ﬂangz(-a;mﬁgﬁh@lg@pmw hydreshiorpde (360 mg; 2.04 mmol) in a manner

L o1 O g ) RIS oo MR 49101

(S) - 3- cycl Ghaingdl- :Byl()m-ﬂnaML.stprrqnynam:do;(apththakample 1, Step B)

ot hyl ot £ Aioed s indenfth PRl GOM A St U eS8,
0.55 nmmol ) mpdf @)aNi—(riqDMbﬁzthil&o( 28/1)¥8-cy€loRdx ytrae(5nitrer 1 coxvahBelihyelrod | ar to
that used f.or §0%.y1)-propionamide: EI-HRMS m/e calcd for CogHay CIN:OsS (M) 448.0972,
found 448.0970 and 111 mg of regioisomeric (S)-N-(5-Chloro-thiazol-2-yl)-3-
cyclohexyl-2-(6-nitro-1-0x0-1,3-dihydro-isoindol-2-yl)-propionamide: EI-HRMS m/e

25  caled for CaoHa CINSO4S (MY) 448.0972, found 448.0972.



S preparation of

(S)-3-cycl ohexyl -2-{1-0xo0-1, 3-di hydro-isoi ndol -2-yl)-N-thiazol -2-yl propi ona
nude {ouwWao oeédiaen Exanple 9, Step B) provided after flashPEHEBHaEHSYr aphy
(Bi otage 40S; eluent: ethyl acetate / neghyl ene chloride, gradient:20%to
60% a crude m xture that was further purified by reverse phase HPLC
(Rainin Dynamax SD-1 instrunment) usiggniplefadi ent of 10%

acetonitrile/water/0.1 %trifluoroacetic acid to 90% 10 acetonitrile on a
C18 col um1343. G)Ne(>Chieroethiazol-2-yl)-3-cyclohexyl-2-(4-fluoro-1-0xo0-1,3-dihydro-

2yl - pPakahrOEBb R A SI-bs- QG Y Pyl T P E

- 465. 1567, pqwitho#69-ddesN3atiblydrd-isaindél-2-yl)-propionamide

(S)-3- Q/cl ohexyl - 2(7-met hyl sul f onyl - 1- oxo- 1, 3- di hydr o-i soi ndol - 2-yl') - N- pyra
zi n-2-yI>-propi onami de: EIHRVB mie cal cd for C22H24NAO4ASNa ( M+ Na+ )

© 465. 1567, found 465.1568. 15 Exanpl e 3(Q 1.

(S)-3- QICI ohexyl - 2- (4- net hyl sul fo 1, 3-di hydro-isoi ndol -2-yl)-N
pyri m di n-4-yl - propi onam de and 30.
3- Cycl ohexyl - 2- ( 7- met hyl sul f onyl
oxo0- 1, 3-di hydr o-i soi ndol - 2-yl ) - N -4-yl -propionamde 20 o~=0 N OO
-N BOP coupling of (S)-3-cyclohex e F[hyl sul fonyl - 1- oxo-1, 3-di hydro
i soi ndol -2-yl)-propionic acid and regi & iGo Jg

(S)-3-cycl ohexyl -2-(7met hyl sul f onyl - 1- oxo- 1, r:gﬂj hydr o-i soi ndol - 2-yl ) - propi o

nic acid (200 ng; 0.55 mmol) and 4-am nopyri ine (89 ng; 0.91 mml) in a
manner simlar to that used for the 2s prepagation of
(S)-3-cycl ohexyl - 2- (1- oxo- 1, 3- di hydr o-i soi ndol - 2-yl ) - N-t hi azol - 2-yl

b it o0t §Sjr)w‘3(§ 3§§g'iiaé?*ﬁgﬁtoéxﬁet'§'ﬁﬂf@§g§[ ot el ot hyl ene. ohl or i de,

i ve 83 iy of d8petelian ot i tditofuba i (L of 9, PeRloh £ ©

i‘ z (r)i ggghz i ?\l%toe48 Yralfvydeyfuian/diethyletiién) gagﬁ?lad mﬁfﬂ ld&ieaarganfvmmddﬁl a th@mfé cal cd
3- Oycl oWexﬂuQ@P[;la]\%é? ﬁ?%ﬁ%i%%t T"I?J()omfe H?quggp'ﬂ%?mgg%g‘f& ﬁ‘;?yn m di

n-4-yl - pr Oﬂhﬁﬁ@?&ﬁ'& agt fhe@nfl 0fHe aBlitich! (B nilkur€ das dl16Wed CIRHEAMOAING. ( M+
Na+) 465. 1567 ound 465. 1572. Exanple 31

( S) - 3- Cycl Eﬂhenymze was allqyver tg vwirmya Fonm dempraaureand themretluxed for 208y Thei - 2- y
propi ona gﬁlr ﬁﬁ%lﬁ)v&e%{glfbglq%?%yna temperature guenched with methanol (30mL) and

(S) 3- Q/cl exyl - 0XO0- soi nd )-propionic acid
(prepared icondeéntxatet én dgcust dpe A;m@viasgaken umntmqthyl aggtate (150 mL), washed

3 3231 P S}SS?E%%Q% tlfni cﬁﬁ&oq;éa%bgﬁgte shiution " TRe )aqhgbug IR0 0RE FErHEE bRadidy t hat
('S) - 3- cycl aligethyl 2cétateq2 0% 125mil) m}mmmmmxuaety Werdwastied zdth tring 15

pr opi onam de out ned in Exanpl e ed after flash,.
chr omat ogr & HS lﬁﬁua‘él"{féwdiﬁgf gied apdﬁg&czfﬁggt)ed%z ng of
(S)- vacuo to Jgwc 3.73 (99%) of 3-fluoro-1, 2 —d1 ghydroxymethyl) benzene as a white
3- Cycl ohexyl - 0x0-1 gs dro-i soi I) N-5-net hyl - pyridin-2-yl-pro

pi onani de ggh@ LRMS@ﬁMfOEC%Hm e l:laﬁ?d ound 15232 7N302 (M+)  377. 2103,
found 377.2107.
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 chloride/dimethyl

sulfoxide was added dropwise. The resulting mixture was stirred at —78°C for 2.5 h .



WO 02/ 81(1( PCT/EPOL/ 1~~0~ -51 Exanple 32

(S)-3-Cycl ohexyl -2-(1-o0xo-1, 3-di hydro-isoi ndol -2-yl)-N-4-methyl -pyridin-2-y
| propi oWani2481BOP coupl i ng of (S)-3-Cycl ohexyl - 2-( PCT/EP01/14404

1- oxo- 1, 3-di hydro-i soi ndol - 2-yl }- propi onisg .acid (prepared in Exanple 1,
Step A, 287 ng; 1.00 nmol) and 2-am no-4net hyl pyridine ( 143 ng; 1.32 mol)

i( g) 33 mann F r’[‘ﬁét}{ﬂingﬁ% (% Mt 25488 96mbD wak Bedddr SPAlyaveP D5 finutes and the mixture
- 3-cycl ohexyl - 2-
1- oxo0- 1, 3- dtigdifay-30gwinntgs lat 27800 thrn aleweddio-vpary terepmJIeAReTaBIg oY thned in

Example 1, Ste LoV . ] | e 40S;

el uent: 300}3531%&%@5?%{)%8& “ﬁé&gﬁe‘%@‘?z%&%qd% & ?%?&?%yg}@ In(()%le}g%/lﬁgz (

- loxo- 1, 3- dichiside- The extdmts Renel }ashed withtIN/HCh brindiand thepl dreddgidrmamiliate)as a
\AEC;LSI Lo%a 21 agg Ic:&n‘é@%?atgé ?o g(fi% %xqudfe%r-ﬂt%rgp %}Zyﬁ:%cir{;/@a]ge 7ya§ \1>v 13dh \Lgsunnog fu3 Z:‘r 2106.

" (S) - 3- Cycl ohpnvd: ES-f ke ealdd BorHHO VS 0 NI, famdl I51N- 5- chl or o- pyri di n- 2-y
| propionariude BOP coupling of (S)-3-Cyclohexyl-2-(

1- oxo- 1, 3-di hydro-i soi ndol -2-yl)-propionic acid (prepared in Exanple 1,

Step A, 287 ng; 1.00 nmmol} and 2-am no-520 chl oropyridi ne { 129 ng;_dl.OO
mol ) in a StepiedS)-3iarrlohexyl3- Unforgskexa- ba-dihdrprisgindel-3-3h-ryppionicaci
(S)-3-rycl ohexyl -2-{1-oxo-1, 3-di hydr o-i soi ndol - 2-yl )-N-t hi azol - 2-yl pr opi ona
m de (outlinedA miusnfl 6)-1;)-St-amiRicygdolexankpuopibhrracid kyzinate HOSaBEGGHaphy

- -A~0~ - . 0,
Vn\g ng ! ( g}%r%oﬁgr% I%I-chf.)l}o/rIopl'lllthglic di?:grb %Alg&r}hé (;?rSep/gr%El E]l}/ gte%ﬁ;e f.gég? 3./16 rﬂ?égﬂ':ﬁ%) 160

3- Cycl ohexViketdnitrileQ2@mL) ks hyste@td fefluk dﬁﬂer&r%dn). Al-dadidiml guamyity off (8)-2- y1 - pr o
pionanmide as a white foam EIHRMS me calcd for CzzH2aN30aClNa( Mt+Na+)
420. 1449, floinedamiwcydehexamsprapionicaid iydraje (0 4pD Bk mynel) was added

1- oxo- 1, 3-dj hydr.o-1 soi - 2-vl. 18?{]" Lol =2 i m de BOP
coupl i ng of 0( n@s%k%%‘eﬂ?ﬁ%ﬁ%q%égé , 3- Pﬁ%&gjﬁ"é&“‘?}%ﬁ ?gl-mqu‘)B-@propi oni c
1o aci d {prmixturesas alldedplcoolito répmytemperagite ﬁg;?;hlamdothﬁm@oyeddndhe fridge
2- am nopyridi ne Oxi: c oA L: L SLm | .1 hat
T awemtemanadivic 1m0

- 0x0- 1, 3- db .30g, 3o sistinglo - -{4-ilpo > -lined in
Exanple 9, .Ste %) rgvi.ggd %ft M?W‘Y SRLOg gjl . Leki.-Siki ca gel
60, 230- 40(53%‘%?#, '@P’@e%lfl; Bacid C{%gng e%g%yll ace{‘zgt e?) '%%% fgrkél ?éZ% of
(S) - N- ( pyr ifthiofo-150x0-1,3-dihydro-isoindol-2-yl)-propionic acid in a ratio of about 1:1: ES-
N- oxi de- 2- yl )\~ 3- Q | =3 I eX +di 0-1i soi ndol - 2-yl ) - pr opi onanm de
as an off Wé@éﬁﬁfﬁﬁwlﬁﬁ%&f 3Péozirgi(g§urté%%%ér to be pure by NWR and so
It was barther purified by reverse phase HPLC (Rai nin Dynamax SD-1
I nstrunent) using a gradient of 10% acetonitrile/water/0.1%trifluoroacetic

(S 5- ol o s 12 GBS g PO HeaYPS S S xR Pt
oxy- pyri di riscingély2-ph)gpopioaainitde aridIS)-NvS-Ghlere dhiazbli2oyl) CZdobrgd2- (7Mr-+H+)

380, found u8096- 1-0x0-1,3-dihydro-isoindol-2-yl)-propionamide

BOP coupling of (S)-3-cyclohexyl-2-(4-fluoro-1-oxo0-1,3-dihydro-isoindol-2-yl)-

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-oxo-1,3-dihydro-
isoindol-2-yl)-N-thiazol-2-yl-propionamide as outlined in Example 9, Step B) provided
after normal phase HPLC (Waters Prep. 500, loaded on column with methylene

30 chloride, eluent: 20% ethyl acetate / hexanes) 194 mg of (S)-N-(5-Chloro-thiazol-2-yl)-
3-cyclohexyl-2-(4-fluoro-1-oxo0-1,3-dihydro-isoindol-2-yl)-propionamide: EI-HRMS
m/e calcd for C2oH,; CIFN30,S (M™) 421.1027, found 421.1024; and 173 mg of
regioisomeric (S)-N-(5-Chloro-thiazol-2-yl)-3-cyclohexyl-2-(7-fluoro-1-0x0-1,3-



WO | 12/ ~810G - 53 PCT/ EPOL/ 1~~0~ Exanpl e 35 35. 1.
(S)-3-Cycl ohexyl -2-(4-tluoro-1-o0xo-1, 3-di hydro-isoindol -2-yl)-N-pyridin-2-y
| propi owaxmizgdiiend 35. 2. PCT/EPO1/14404
(S)-3-Cyc|ohexy|-2-(7-f|uoro-l-oxo-l,3-db@ydro-isoindol-
yl')-N-pyridin-2-yl-propionamde b N'NO~/ - O BOP coupling of
(S)-3-cycl e lEBHRM QO ng(qw'gl C aC| d
(ca. 1:1 mﬁﬂs’ﬁy 6 lSo‘rn(iéh-ei |ly (})jlcétg%én Sr%%ar edgﬁﬁ@%lg%digﬂ%&ﬂ% Step C, 5
1.64 nnDI)42hd021dmmﬂ0@yﬂﬂﬁlne (643 ng; 3.64 mmol) in a manner simlar to
that used for the preparation of
(S)-3-cycl ohexyl -2-(1-oxo-1, 3-di hydro-isoi ndol -2-yl)-Nthiazol -2-yl - propi ona
-mde as outlined in Exanple 9, Step Byampletdded after reverse phase HPLC
(Rai nin Dynamax SD-1 instrunent) using a gradient of 40%

e 5 . 0 S
- acetoni i1 L bt byt i sLAHPEAAER A6 25 N 3TN 2E5 SRl ibhd i @ © 18
(S)-3-Cycl ohexyl -2-(4-fluoro-1-oxo-1, 3-di hydro-isoi ndol -2-yl)-Npyridin-2i5
yl - propi onanude: ElI-HRVMS ml e cal cd for /C22H2aFN3O2Na ( M++Na+) 404. 1745,
found 404.1748; and 99 ng of regioiso ﬁ
(S)-3-Cycl ohexyl -2-(7-fluoro-1-o0xo-1, 3-T
-propionam de: ElI-13RVM5 mle calc
found 404.1749. 20 Exanple 36 36

(S)-3-Cycl ohexyl - 2- (4- Chl or 0- 1- oxo0- 1, di I o- isoindoI-2-yI)-|\|—thiazoI-2-y
I prop| onani de and 36. 2. 0
(S) - 3- Oycl ohexyl - 2- (7- Chl or o- 1- oxo- 1, 3di hyd¥ oi ndol - 2yl ) - N-t hi azol - 2-yl -

propionamide CIl NN~-NOI1SJ - -0O V\D 11218\IO'1 -54 StepA: 3-chloro-1,2
-di - (hydroxynet hyl ) benzene PCT/EPOL/1.1~0-1 3-chloro-1,2
- di - (hydr oxymeigy dodpZ 611S) Waey IR £41 loo 4 Qlﬁiy@fdilsbhﬂollQT)ﬁﬁrdﬁ&u@t i on

of 3-Chlorophthalic in'a nanner ‘simlar to that was use

pr epar at i oﬁCIdf(P@Pﬁtholfl 5@1‘121&-1615&?}@é%%&&rb@ﬂmf?o%éﬂé Araanipep ing)
Exanpl e 13, @E%n%@{&ﬂ@ht fo Bt heWSy tRE BRARAMIAT(RESOT dI 9, to the

literature oce ureﬁo

19
261- 26310 StcyeqbolExyl:‘deh-IOemdﬁﬁndihé[dl‘%lsmDdel“ﬁt)’i)aNdeG]«gszwbpgonl?éﬁPW’éﬁK‘PW&\‘

di car boxal

i < Chydr oxoELKEplae sRp BBFGAac %ﬁegﬁma“‘%&“aﬂgﬁhﬁmﬁﬁn%‘é% el 002204 that
used for tmsh;@xpanaﬁop/oahwac&ata/dwmimme( % of Bosraleharylde (broxadstr i bed
N EXATD! € ghdreifBnddl a;sg)-s\{lg,g%uﬁﬁ - NIHBFon¥RR S G vt 1R B FERMIS /e

purification
calcd for C21H24N402 (M ) 364. 1899 found 364.1893.

ydr oi soi ndol - 2-yl)-N-pyridi n-2-yl
~M24FN32Na ( M~+Na+) 404. 1745,

15
Example 15

(S)-3-Cyclohexyl-2-(1-oxo-1,3-dihydro-isoindol-2-yl)-N-pyrazin-2-yl-propionamide

BOP coupling of (S)-3-Cyclohexyl-2-(1-o0x0-1,3-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 a manner similar to that used for the preparation of (R)-3-cyclohexyl-2-



is Step

C. (S)-3-cycl ohexyl -2-(4-Chl oro-1- oxo- 1, 3-di hydro-i soi ndol - 2-yl ) - propi oni c
aci d andwo 02/48106 PCT/EP01/14404

. (S)-3-cycl ohexyl -2-(7-Chl or o- 1- oxo- 1, 3-dighydr o-i soi ndol - 2-yl ) - propi oni c
acid

(S) 63- CB(;C' phexyh;Rdibd iR seiiol 29T NLihamel-Pytipeopismiriide (o@lised infExapiplai ¢
acid an

('S) - 3- cycl 8nkry B) prqvidedafisr fash dwematographyriesk Slirazehp0 230400 meghyi oni ¢

acid 20 (apypr : 1 6 RdxyRD- (Pfoxo-1,3-
(S)-(+)- aa%ﬁ%?%&%@?ﬁ%ﬁéﬁﬁ%ﬁe? E;a?)(t:)?ﬂdgﬂ Lﬁ/r)g&g)\?al tdﬁag c}dr}],I or((I)_f;)ﬁto hal | c

. di car boxal détydoeisondebarditN-pystiop-Bypiopianamidneya whiss foam: EERRMP m{sed f or

t he prepar ayyl +

(S)- BCygﬁogﬁel?(%&r?}ﬁ@H‘g%%d— §%1>'<1c§9%,f§}lﬁ(ii ﬁ%%%osl soi ndol - 2-yl )-propionic acid
and (S)-3cycl ohexyl -2-(7-Fluoro-1-o0xo-1, 3-di hydro-i soi ndol -2-yl ) -propi onic
acid as described in 2s Exanple 13, Step C. Step D

(S) - 3-Cydohexyl - 2- (4- Chl or o- 1- ox0-1, @kghméqlgo- i soi ndol -2-yl)-N-thiazol -2-yl
pr opi onam de and

(S)-3-Cycl ohexyl -2-(7-Chl or o- 1- oxo-1, 3di hydr o-i soj ndol - 2-yl ) - Nt hi azol - 2-yl -
pr opi onami &&)-E&womgbziyhg—@plohexyl-z-(l—oxo-1,3-d1hydro-1somdol—2-y1)-

(S)-3- CyCL]%Pe)iXﬁérg' 4- Chl or o- 1- oxo- 1, 3-di hydr o-i soi ndol - 2-yl ) propionic acid
(ca. 1:1 ntX RIPE*0 regi oi soners, prepared in Step C, 326 ng; 1.0 mmmol ) and
2-am not hiazole (231 ng; 2.23 mmol) in a manner simlar to that used for

t he WO (12/-4810G -55 PCT/EPO | / 1.X0.X preparation of

(S)-3-cycl ohexyl -2-(1- oxo-1, 3-di hydr o- ndol - 2-yl ) - N-t hi azol - 2-yl propi ona
mde as outlined in Exanple 9, Step B) pryvided after chromatography

(Bi otage 40M colum, eluent: 5%t 0% ngr/adi ent of ethyl acetate / hexanes)
132 ng of
(S)-3-Cycl ohexyl - 2-(4-Chl or o- 1- oxo- 1, 3edb y%- i soi ndol -2-yl)-N-thiazol -2-y
| 5 propionam de: ElI-HRMS nie calcd for Co¢izZCIN3O2S (M++Na+) 426. 1013,
found 426.1016; and 91 ng of regioisoneric

(S)-3-Cycl ohexyl -2-(7-Chl oro- 1- oxo- |, 3di hydr i ndol -2-yl)-N-thiazol -2-yl -
propi ondm de: ElI-HRMS nfe cal cd for C20H22C1IN30zSNa ( M++Na*) 426. 1013,
found 426.1017. to Exanple 37 37.1.

(S)-N-(5-Chloro-thiazol -2-yl)-3-cycl ohexyl - 2- (4-Chl or o- 1- oxo- 1, 3-di hydr oi so
i ndol - 2-yl) - propi onam de and 37. 2.

S) - - Chl or ged-hiazel - 2.yl | - - di -i
ol 931 - or SoRaEE SR SERS R Ly Hh G cptdtaly R pigufico- | 5O
(S) - 3- cycl abipreprdddin@sianpde 1.-SoopoA;1143-ag; wmm&ﬂndcﬂoammo}amw@ml@m% acid

. 101 mxt f i 0l . ' C 151 ;
037 mrol ) 0D BimolGRa AR S G Rk Sk O MRy oRRGR- T L0 OO
in a mannercysbhédyhe-(f eoxtohRB-dikehtofiminddie-y)-dpériatdl @rylafropionamide (outlined

(S)-3-cyclaoh | - 2-{ L: oxp-1, 3..,2 1 -

di hydro-i sdt ?%%‘PP%%? h@@t}?ﬁoggs{l)gggry a-s%%r&%aﬁ%a%hey %ertc)ll{ﬁ]lhfan%eé 6P’n23 469r(r)pl e
9, Step B) reshyéldert: 50%ethyt heevaral hgraapd) Y61 Big(96%0 ofiGMN-Benznoxazsl-3erlt3- 5%t o
20% gradi ent .0of ethyl acetate, /, hexanes) of . . . BRI

{S)- N (5- e Wﬁi??ﬂb‘?"-“zi37‘5-53‘1-’8V%ﬂ‘%‘ﬁ@s?ﬂeﬁ'i’%&ﬁﬁm&‘rd&ai?8"%9 foap: Bty dr 0- i so
i ndol - 2- ylI )JHRMSphralsdder CRELRB (M ¢ 40R1896, fomd@OPHBILI2N3O?S ( M-)
437.0731, found 437.0727; and 46 ng of regioisonmeric S)-N-(5 25

Chl or o- tzf’mi azol - 2-yl) - 3-cycl ohexyl - 2- (7- Chl or o- 1- oxo- 1, 3- di hydr o-i soi ndol - 2-
yl ) propi onam de: Ei -HRMS mie calcd for C20Hz1Cl2N3O2S (M ' +Na+) 437.0731,
found 437.0726. WO 021.181(1C -s6 Exanple 38 PCT/EPOL/ 1-4.10.1 38. 1.

- (S)-3-Cycl ohexyl - 2- (4- Chl or o- 1- oxo- 1, 3-di hydr o-i soi ndol - 2-yl ) - N- pyri di n- 2yl
- propi onam de and 38.2. (S)-3-Cyclohehyl-2-(7-Chloro-1-o0xo-1, 3di hydro




s isoindol-2-yl)-Npyridin-2-yl-propionamde C NN'N O~/ O BOP coupling
of (S)-3-cycl ohexyl -2-(4-Chloro-1-o0xo-1, 3-di hydro-i soi ndol - 2-yl ) propi oni c
aci d (cawomsmioxt ure of regioi soners, prepared in Exanpl RCBBPOIGHENY C, 201
1o ng; 0.62 mmol) and 2-am nopyridine(133sny; 1.39 nmol) in a nmanner
simlar to that used for the preparation of

(S)-3-cycl ohexyl -2-(1-oxo-1, 3-di hydro-isoi ndol -2-yl)-Nthiazol -2-yl -propi ona
m de as outlined in Exanple 9, Step B) provided after chromatography

(Bi ot age 40S columm, eluent: 30% et h%l acet gte / hexanes) 107 ng of

(S) - 3- Oycl ohexyl - 2- (4- Chl or o- 1- oxo- 1 E¥a8PEdr o- i soi ndol - 2-yI ) - N- pyri di n-2-y
| is propionamde: ElI-HRVS nie calcd for C22HzaC1N302 (M-) 397.1S57, found
397.1563; andydk 10L (1L &6- 0 3diRfdroGsoindol-2-y1)-N-thiazol-2-yl-propionamide
(S)-3-Cycl ohe&yiﬁeég-g}z 7-(Chl or o- 1- oxo- 1, 3di hde())-i soi ndol }2,13)/I )P N pyridin-2-yl -
propi onam de: El-HRMS me calcd for C22H?4CIN3Q2 (M ') 397. 1557, found

397. 1551. 20 Exanple 39 39.1.

(S)-3-Cycl ohexyl -2-(4-chl or o- 1- oxo- 1, 3- dro-isoindol -2-y1)-N pyrazin-2-y
| propi onam de and 39. 2.

(S)-3-Cycl ohexyl -2-(7-chloro-1-0 @ 3-@Lhydro-isoi ndol - 2yl') - N- pyr azi n- 2-yl
-propionamide CI NN "NOI i \O @ 0 'kjf81116 -57 PCT/EP111/1-10.1 BOCP
coupl i ng of %
(S)-3-cycl ohexyl - 2- (4-Chl or o- 1- oxo- 1, 3- di%ydr}%l’usoi ndol - 2-yl ) propi oni ¢ acid
(ca. 1:1 mxture of regioisoners, prepared i%\,lj;\(arrpl e 36, Step C, 243 ny;
0.76 mmol ) and 2-am nopyrazine( 170 ng; 1.77 mol) in a manner simlar to
that s used for the preparation of

(S) - 3- cys| Siexnk 3L ¥clopoatyl2-8t-k 1 (B-dihiyd fi-i3ditidoR2yyl)-pibpionicalcid- y1 - pr opi ona
m de as outlined in Exanple 9, Step B) provided after chromatography

(Bi ot age 40M co{ mimtureadf@eminina28%ydbpattylameping dcid@@00gs3.05 hmal) atd

(S)-3-Cyclo 1 -2-(4-Chl orpo-1-axo-1, 3-di hydro-i soi.n -2-yl) - zin-2-y
| o opi onamEdpriAie R Do i o e a0 303 Ve o b B
?g? %52{3; I t?ﬁ1 aﬂ‘lﬂkrﬁtr nQ}ThE ﬁﬁk@irl ' 6%3?{| llcﬁ\{eﬁ tcgI cool to I‘(_)OII(‘jl ttlenélperature and the solid .

- 3-Cycl ohe ;Z of 0; 1- ox0-J , 3di r.0s.i $90i ndol 2- - nazin-2-yl -
pr opi onani d@s%ﬂ‘% "éasg‘%ﬂ prcervgth Eé& ﬂfﬁ&@gﬂt’m@o 83‘9%{1@1'\@%‘98%21
398. 1507, %ﬂldﬁgh@ﬁ?-(Mx.bzi,%ﬂi@ﬁmoﬁﬁiol&-yﬂ-brdﬁiqﬁibacingﬁJ\th‘léll solid : Efhi s .
i nvention ich include the c ounds rt anpl es activate
gl ucoki nas@WS\WFFGng&rtcﬁléHp??ﬁM@%ﬁ%{ g‘?'ﬂ’a %72“1322-“ Vi '?E Exanple A In
this manner, they increase the flux of glucose netabolismwhich causes

i ncreased insulin secretion. Therefore, the conpounds of fornula | are
gl ucoki nase 20 activators useful for increasing insulin secretion.

Bi ol ogi cal Act|vit anple. A In_\itro,.d ucoki ngs I, Vi ucoki nase
Assay. G uctfP héggf(x@ge%gz-@gwﬁ- Yt!fﬂj’af’ﬁn:ﬁgﬂ?ﬁi)'ﬁ?‘&%@%&ﬁ;‘ of

gl ucose- 6- mﬁmﬁhﬂdé o the generation of NADH with gl ucose-d-phosphat e
dehydr ogenase (GPDH, 0.75-1 kunitslng; Boehringer Mannhei m | ndi anapolis,

Rotonbi RNt GO B b AT B0 0 hoabh & BoLaog uaa of ati a-e
NAD NADH Scsihiprepared in Step A; 273 mg; 1.00 mmol) and 2-aminothiazole ?ﬁ)% rng; 100
mmol) in 2 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-Cyclopentyl-2-(1-o0xo-1,3-dihydro-
isoindol-2-y1)-N-thiazol-2-yl-propionamide as a white solid: ES-HRMS m/e calcd for

C19H,;N30,SNa (M™+ Na™*) 378.1247, found 378.1250.



WO 02/-1810G -58 PCT/EPfl 1/ 1~~0~ Human |iver GK1 was expressed in E. coli
as a glutathione S-transferase fusion protein (GST-CGK) [Liang et al, 1995]
and was pWro48ew by chromat ography over a gl ut at hi one- SeptGFEBH/U4af finity
colum using the procedure provided by thg_manufacturer (Amersham Pharnaci a
Bi otech, Piscataway, N)). Previous studies have 5 denonstrated that the
enzymatic properties of native K angy 1@ are essentially identical
(Liang et al, 1995; Neet et al., 1990). e assay, was conducted.at 25 Cin a
flat bott oN-gBChiarp-thiagelrdyd+¢vighape Gkﬁe(lf%rﬂsw&m@w-ew% iZ¥e, MA) with a
final incug%'-gﬁrﬁgjeurre of 120 ~1. The incubation m xture contained: 25 nM
Hepes buffer le , (.1 ), 25 MM KCl, 5 mMDto glucose, 1mM ATP, 1.8 mM NAD,
2 MM Md 2, 1 p,Msorbitol-6-phosphate, 1 mMdithiothreitol, test drug or
10% DVBSO, 1.8 unit/mM G6PDH, and &K (se |l ow}. All organic reagents were
>98 % pure and were from Boehringer M mw th the exceptions of

D- gl ucose and Hepes that were from Si gma Chem cal Co, St Louis, MO Test
conpounds were dissolved in DVSO 31 & added to the incubation m xture
15 mnus GST-GK in a volunme of 12 -] yneld a final DVSO concentration of
10% This m x was preincubated in The Qe ture controll ed chanber of a
SPECTRAmax 250 m cropl ate spectrophotor?et ér (Mbhkecul ar Devi ces Corporation,
Sunnyval e, CA} for 10 mnutes to allow tenpeBatlire equilibriumand then the
reaction was started by the addition of 20 ~1 T- K. 20 After addition of
enzynme, the increase in optical density (OD)Cat 340 nm was nonitored over a
10 m nute incubation period as a neasure of GK activity. Sufficient GST-&XK

m nute. thcubat BRI HOIFLDE Of 1 TRPE AA ko b Hosk B Wi "¢ 10

conmpound.  Reidl (prépasddyin Expepleris Step A520 2 nhg; 0d chrhdihtant Rearfior Ballorathiauels

| i near over thi ri of ti even in the.,presence ctivators. that
pr oduced ahgéf% rﬁﬁé?%a‘?@ %23?9 '@Trgh:’r"i W??{lerfﬁgﬂ%@?@?i%?f&r i?}he Q,ISH?I?{% Twel | s
was conpar @ ($)-3-ydlbleexflcl i oky- 133 digitos isonidoh2 iyl R - thembdl-T¢l-pedpivmdmids,  and

t he concentratjon,of _activator at ce 0% ncrease in th ctivity
of G e optigede Egmplsd Sep B Pl BeT 3 P dneh b aARa e ded i

[ n\l\//le nti ﬁ)n ﬁﬁﬁ:ﬁf; i20edlethfl aE%tetéfliekﬂﬁs)'QZQOEﬁgUﬁ@ﬁﬁ%mdsggl&g-t&ﬁogﬂyﬂﬁf tEan 30
p, Mwith the exception o pl.e 9,, ad _an .5. .0 ~M ,.These
results i n@VHapP& 2‘3%9?‘?/‘&@6@5%\???@@'S'YWPrBQ?"-“P@i s-aégfht Yglow solid:

PCT/ EPO1/ | Hi-HiikMS Ref Qlcatses, HoN,BL, O MJ) 884.0986] fouhd $8%8%6w! e A Liang, VY.,
Kesavan, P., Wang, L., N swender, K., Tanizawa, Y., Peanut, M A,
Magnuson, M, and Matschinsky, F. M Variable effects of

mat urity-onset-di abet es-of youth (MODY)-associ ated gl ucoki nase nmutati ons on
the substrate interactions and 5 stability of the enzyne. Biochem J. 309:

167-173, 1995. Neet, K., Keenan, R Exampled9Ti ppett, P.S. Cbservation of a
kinetic slow transition in nononeric glucokinase. Biochem stry 29;770-777,

1990. Bi ol Qgj.cal, Act,i Vit e . B. 1.n .V YO, AGtJ Vi t ki.nase

Acti vat bt %ﬁbmﬁ%ep&lfzéLlﬁX)ﬁg}%?g%%ﬂro@gﬂy%%—y}ﬁﬁgiu%(gy%&gﬂgy Pog.%énelggvi a
gavage with d ucoki nase (GK) activator at 50 ng/ kg body weight follow ng a
two hour fasting period. Blood glucose g rmnations are nade five tines
during the six hour post-dose study pe M ce (n=6) are wei ghed and
fasted for a two hour period prior to treatnent. 1ls &K activators are
formulated at 6.76 ng/m in Geluc)

/Iwv. Mce are dosed orally with
,flo equal a 50 no/kg dose.

| medi ately prior to dosing, a pre doseo (gl ne\zero) blood gl ucose reading
is acquired by snipping off a small portion @ tihe animals tail (~ Inm and
coll ecting 151A blood into a heparinized 20 c | lary tube for analysis.

Fol l owi ng &K activator adm nistration, additional blood glucose readings
are taken gt 1, 2, 4 and 6 hours post dose fromthe sane tail wound.
Results ar g?ﬂ@éﬂﬁ?‘@!‘éﬁ”ﬂ?“@&‘?ﬁi&‘i ng the nmean bl ood gl ucose val ues of six

vehicle treated mce with six (K activator treated rriggn&:/efr E'ﬂ}f i X hour
study dur at i on.To astirred solution of borane tetrahydrofuran complex ( of 1.5 M solution

in tetrahydrofuran / ether) under argon at 0°C was added cycloheptanecarboxylic acid



Conmpounds are considered active when they exhibit a statistically
significant (p <_ 0.05) 25 decrease in blood glucose conpared to vehicle
for two WONRA8WGI ve assay tinme points. The conpounds of BGHEPHEAH: 18 22,
23.1, 25.1, 26, 14, 15, 31, 33 were testigd and found to have excell ent

gl ucoki nase activator in vivo activity when admnistered orally in

accor dance;1Widsh. rd kdFuBnO | ATt 28! theGhikMird Wasknaeneh&d WO
02/-1810G ﬂ?ﬁ?ﬁ%ﬂ@? Xaggﬁ%x%ﬁpﬁﬂgkﬁuTablﬁg?sr gbtrllltéai br%i n ?ﬁg foll ol\%] ng
i ngr edi ent earefahadstitign ofimetbanal and theanixéure conegntrated irevacus. [Lhgresiduevas m ~ per

tabl et Co und of fornula | 10 0. - : : I ch 75.0
Talc 4. 0t Beimgn s ey R y e b, Rt QSRR RE INHCR sl Bkl O
1|‘0I ! O\C/iv! ngtédwjlﬁﬂio@fﬁcﬁlaﬁéﬁﬂdtbec%ﬁ@adﬁg&df’m? cdganivlagat wandriedn@odiem: sulfste)

ngredi ents ng, er capsul e Conpound .0 r | 25.0. Lactose 150.0 Corn
starch 20. bltargil and;cencepiratedys ygspo HB&‘H&@SWQ ‘i’é‘:yﬁfﬁ’hﬁ&%ﬁ‘ﬁ%ﬁ'ﬁﬂo @fpri si ng
<an am de of,bh&sfprmula: s wherein Rz | PCT/EPO1/1.1~0-t A is unsubstituted
phenyl or phenyl which may be nono- or di-substituted with halo or

nono-substituted with lower allryl sulfonyl, lower alkyl thio or nitro; 1o
R~ is cycloal kyl having from3 to 9 carbon atons or | ower alkyl having from

2 to 4 car g&aﬂ lﬁtc(}@ﬁ)heptylmethyl iodide
To a stirred solution of triphenylphosphine (24.59g; 92.8 mmol) and imidazole

10 (6.40g; 93.1 mmol) in methylene chloride (100 mL) cooled to 0°C and Iodine (23.52g;
92.7 mmol) was added portionwise over a 10 minute period. A solution of
cycloheptane methanol (9.14g; 71.3 mmol) dissolved in methylene chloride (50 mL)
was then added over a 5 minute period. The cooling bath was removed and the mixture
allowed to warm to room temperature and stirred overnight. The mixture was diluted

15 with methylene chloride, washed with water and the organic layer dried (magnesium
sulfate), filtered and concentrated in vacuo. The crude product was chromatographed

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

Step C: 2-(Benzhydrylidene-amino)-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 (Benzhydrylidene-amino)-3-cycloheptyl-propionic acid tert-butyl ester as a pale yellow
oil.



RZ is an unsubstituted or nono-substituted five- or six-nenbered

het eroaronmatic ring connected by a ring carbon atomto the am ne group
shown, wwQd/48iase- or sixnmenbered heteroaromatic ring conP@I/EBOIH4H 1 to 3
het er oat ons sel ected from 15 sul fur, oxyggn or nitrogen, with one

het er oat om bei ng nitrogen which is adjacent to the connecting ring carbon

atom whi cQyehipid. AilB30G ¢ dHeptyliptopinié #ga@d with phenyl at two of its ring
carbons, sal d nono-substituted heteroaronatl c ring being nonosubstituted at

a position on ’?ﬂ%&ﬁtl&ﬁbpﬁ’-@@ﬁ Blidede-adiad) Adbytcheptyl-propiogicacidnett i ng

carbon atomw t substituent Sel'ected fromthe grou sistin of 20
hal o, | owebutl ¢syar (L.Adg B3] ragpehdn methanal & ;) Mﬁéﬁd&%{q% f'ﬁad?l&'} ggn 1

. CHz) n ﬁ(ﬂg,-(iz ﬂll\l!'h-l el td Il tPr
ECHzgn NH )a Wmﬁg&%gﬁgﬁ?ﬁr %A@%&?I) anc?&mes‘g&%l %@BM f)r a

phar naceut resh Itqmmzts}:ﬁtamll teanssfeirred tore sppasatonefinppkandsrashed }acf_SﬂIBG

» PCT/ EPUL/ 1Th;9 it oﬁglag r vias SRAP xﬁéﬂiﬁh@@&@ftg 'c?&ehﬂ‘afe'd%'rﬁﬂaému%ﬁ'{cﬁ'bﬁd@ ai d

conmpound i $°S e or a pharmaceutica acceptabl e salts theregf. 3. A
conpound asaziouoknurgiﬁlowhlfalscxhgwas\ﬁ]éf?réﬂn Anﬂglrtﬂﬁ@dﬂggl"@éﬂgdngﬂ@néml’é?' phenyl
whi ch may ) h ffuoro, |ower alkyl sulfonyl or |ower alkyl
thio at pos 1&%%% or S%lgr with chloro at position 5 or 6 or 5 and 6, or
with brono or nitro at position 5 or 6. 4. A conmpound according to any of
claims 1 to 3, wherein the amde is in the S configuration at the
asymmetric carbon shown. 5. A conpound according to any of clains 1, 2 or

4 ‘Qﬂﬁgf&. tépéé)dévvl ?&B@ﬁ%{y‘%- 'Jr%!éei;’%gisl tut-ls HHW% yw al k;lfaas[}})?g;lyfror
6. A A
it Coggfﬁ%n%?ﬁﬂﬂﬂhgﬁmtaﬁﬁm RfdeQha fﬁgbﬂs% ) tha BGRLD- A 15

unsubsti tut ed nonosu stl tuted .

accordi ng fycleheptybiprepienicecid (51)8 8% Wi2 nunel) R aqe@mﬁrd? U&f h?thQ”nté’\FgE Fom 3

to 9 carbo i erein
8 8 n’?ﬂ?muﬁ calg %&ﬂ%@«egcts g\&q 8948 éé}ﬂgergfurg LAH e rhixt@reGiordh

R is cycl or c npoun cording to any of clains 1
to 8, wher mmeﬁangmm fm@ub"she &omie&mﬁltewdm& sinbesk With celd acetonitrilgand air

am no. oo R Ge BHR (R BT e R e ont ai

am ne 1've- hét er aromatic ri'ng contains
1 or 2 het gropibniracides ebeigesdlidoBI-$1RNIG m/e oalyd éor GsHaNQ:dd€n 3041678, one

het er oat om_bei 1'1 E%ogen which is adjacent to the connecting ring carbon
atom Wmctf‘fcﬂ%) S nonocyclic ring or fused with phenyl at two of its
ring carbons, said nonosubstituted heteroaromatic ring being

monosubst i ‘?elfj cﬁh%ﬁ@’},tz- Dok \r/]v}?h A Soqgglgg(;l 22?1 Qﬁ%ﬁ‘a%lhﬁ -t han adj acent

to said co car atom ubstituent "sel ected fromthe group
consi sting pmépnbndmldar | ower al kyl. 10. A conpound according to any of
claime 1 to 8 wherein R2 is a heteroaromatic ring selected fromthiazolyl,

qui nol i 2yl , py BQRdoupling oh3-Gytlohentyai(kpxo- Indridthydejoindak ¥i-Brepionif y | |

e 187 T SRATE O s 34 10 DRt 054
mmol) in a manner sxmllar to that used for the preparatlon of (S)-3-cyclohexyl-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 40S, eluent: 35% ethyl acetate /

25  hexanes) 217 mg (99%) of 3-Cycloheptyl-2-(1-oxo-1,3-dihydro-isoindol-2-yl)-N-

thiazol-2-yl-propionamide as a white foam EI-HRMS m/e caled for CyHpsN30,8 (M™)
383.1667, found 383.1660.



WO 02/ 810G -63 PCT/EPCL /1.1-40-t 11. A conpound according to any of clains
1 to 8 wherein Rz is a heteroaromatic ring selected fromthiazolyl,

pyri m dywo qa8awi nyl or pyridyl, said heteroaromatic ringPGRERPY/I3#pHi onal |y
nonosubstituted by halo or |ower alkyl. .g912. A conpound according to any
of claimse 1 to 8 wherein R2 is an unsubstituted heteroaromatic ring

sel ected fromthiazolyl, pyrimdyl, pyrazinyl or pyridyl or a
nonosubstituted heteroaromatic ring selected fromthiazolyl substituted by
chloro or pyridyl substituted by chi®xample®o or |ower allcyl. 13. A
conpound agcl . CLiad_ ok LLed N1l -Hﬁﬁhi- | or phenyl
1o which n&%gh%gﬂg&agéﬂd@?u st ??M&%%ﬁuﬂil 0 or(; %ﬁ?@%g’g% tuted with
- | ower al kypropidfiamide or vitro; R is rycloalkyl having firom5 to 8 carbon
atons; RZ is an unsubstituted or nono-substituted five- or six-nmenbered

het eroaromatic ring connected by a ring carbon atomto the am ne group
shown, which five- or sixnenbered hete pmatic ring contains 1 or 2

het er oat ons sel ected from sul fur, oxygg or nitrogen, with one

het er oat om bei ng nitrogen which i s_adj ace to the connecting ring carbon
atom which ring is a nonocyclic 5y fased with phenyl at two of its
ring carbons, said nono-substitu Rrdarenati c ring being
nonosubstituted at a position on a riﬁg cgrbdn at om ot her than adj acent to
said connecting carbon atomw th a substi®uent=sgel ected fromthe group
consisting of halo or lower alkyl. 20 14. A ®goppound of any of clains 1 to
13 selected fromthe group consisting of (S)-J-cyclohexyl-2-(

1- ox0- 1,53- di hydr o-i soi ndol - 2-yl ) - N- pyri di n- 2€y| - pr opi onam de,

(S)-3-cycl ohexyl -2-(4-fluoro-1-oxo-1, 3-di hydro-i soi ndol -2-yl)-N-pyridin-2-y
| propi onam de, . . VRPN .
(S)-3-cyc|ohex9F¥§g¥$@Pg85%6W?98%§Yﬁ%§}ﬁ¥ﬁ¢'F8¢VggrﬁagF9529459K§%V¥?din-2-y
| 25 propi op&di(peepated in Step E; 177 mg; 0.59 mmol) and 2-amino-5-chlorothiazole

Sl)' Ogi g%glmpgg,%chlzori(dg(f& 191[5;00. (l)ri(n?ol} ’ir?a grlxa%grr s?mlllgrotlor}g%l usgd ¥clr)th<1,\|- pyridin-2-yl
(S) - 3- cycl phapaydtionr df{SEBlcpelohekyb3-q1 doxaeli, ditrydrs-ssolnmaidb2-12)-)-thiddopgryildi n- 2- y|
propi onam de, ., WO 112/-381 %gECTlﬁPM%§%~§;1~ %?ﬁ frer flash chromat h

(R) - N- (8- bPETRIOPRIdgien ovtlineq mExamaple [, Stcp B) pyovided aiter flash chromatography

1- oxo- 1, 3- giidysbeaos elurde Ro%-ethyl apdtap i/ heedes) N9 thiB]40% CofN-Ehchisro2- (

Lo L S 0 SO R Y oo T £ R AL B SRS AR e

1- 0x0- 1, 3- gihkté @6 4n ES HIRKISIm/2cilcd fo¥-@; RGOS M 0 u07. 2278, fuuddidonansale,
(S)-3-cycl ohexyl -2-(

1- oxo- 1, 3-di hydro-i soi ndol - 2-yl ) - N-5- net hyl - pyri di n- 2-yl propi onam de,

3-cycl ohexyl - 2-(

1- 0x0- 1}53- di hydr o-i soi ndol - 2-yl ) - N- pExasiplé 21- 4- Y| - pr opi onani de, 10
oo S thasting orq by dthydrosoinast 2yt bt S-frdplondmtas V') < PY1
3-cycl ohexyl - 2-{7- met hyl sul f onyl - 1- oxo- 1, 3-di hydro-i soi ndol -2-yl)-N-pyrimd

i n4-yl - propi onam de, (S)-N 3-cycl ohexyl A~{2-nethyl-pyrimdin-4-yl)-2-{
1- oxo- 1, 3-di hydro-i soi ndol - 2-yl )15 pr o

m de, (S)-3-cycl ohexyl -2-(
1- oxo- 1, 3-di hydro-i soi ndol -2-yl)-N-thig -yl - propi onam de,
(R) - 3-cycl ohexyl - 2-(

1-oxo-1,3-dihydro-isoindoI-2-yI)Ifﬁtf:?ﬁol 2-yl - propi onani de,

N
@]

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



(S -3-ryclohexyl-2- (

5, 6-di chl or o- 1- oxo- 1, 3-di hydro-i soi ndol - 2-yl } - N-t hi azol - 2- yl pr opi onam de,
20 WO 02/48106 PCT/EP01/14404
(S)-3-cycl ohexyl - 2- (4-chl or o- 1- oxo- 1, 3- digfpydr o-i soi ndol - 2-yl ) - N-t hi azol - 2-y
| pr opi onam de,

l(ﬁa oﬁ. g%; :nﬂ-gﬁéﬁ[}tlplgosi)ﬂmtal(g%g 35 Pxol) porbividE BveSP1MaRhute pifiod. MfteRitAzZol - 2-y
(S)-3-cycl theanixture way dilped mithimethilene chlarids; grashed withaeaterfollowed\by hi azol - 2-y

| 2s pr opi on o

(S)-3-cycl %‘ﬁ@%ﬁ 'sgdipm bisulfite solution and the organi¢ layeg,dried (magnesium sylfale): |y Nt hi
.+ azol - 2-yl pﬁhaiedlaﬁdirbdﬁ:ﬁntrat‘é\ﬂ)zrtﬂdcuazSIﬁecruﬂs pRﬁﬁtEW@iblhroinatdgraph(edS

) - 3-cycl oh

7- met hyl® sufeﬁ'gq%ﬁe’&"g‘ﬁ?éo 8¢ 34738 G0 of syslaentylmehyl ipdide ps,anoil., v b opi onani d

- e,

(S)-3-cycl ohexyl - 2- (5-vi tro-1-oxo- 1, 3-di hydro-i soi ndol - 2-yl') - N-t hi azol - 2-yl
pr opi onam de,

(S)-3-cycl StepBy Z@thrylmye@pan&) cyclaoetybprepipnigacidtert-butyl ester 7 o) - 2- y |
propi onam de, (S)-N-(5-chloro-thiazol-2-yl)-3-cycl ohexyl -2-(

1- oxo- 1, 3- di hy#ip 8-stizred selgtion of {Benghysisylisleagragano)-acetic acid tert-butyl ester

(S) - N-(5- bypady: 61 3%Ab1) 3 ¥b )11L30fct¥t?ilﬁh?dﬁﬁan2ur(der argon at —78°C was added
1- oxo- 1, 3- di hydr o- i sor ndol - 2- ropi onam d

(S) - N- (- chithinm dilsoprepylamide goi/tglcwé ﬁ)é rabsyll.2 BL q@ufeoruwleh@caye)cﬁ@@mssu di hydr

oi soi ndol - 2yl 3g loheptylmethyl i dide (Prepared in Step A; 3.83g; 15.2
(S)-N-(5- bf%gr n% ﬁrﬁggsgP gl‘uﬂﬁ );cyoc er§l<e __10_1 3 rgare 11(gr oepl ’ox0-1, 3- di hyd
y

r oi soi ndol mmgl) yvapad;}ydghgmvuewasgrmge and the mxxture allowed to warm to room
(S) - N-( 5 C n?ﬂe?athﬁ! ﬁfdoéné?edﬁw 18h.CYfid ABEAN was fuftnElldOkieh dax@fdkodnh hydro-i's

oi ndol - y pr opl onam

(S)-N-(5- chic@nbonmsalzmlonzan;l|n)os@of:syxe|t¢sraélxshofq:apm§nmp@edlmomlq Bhedi hydro-i s

oi ndol
(S)-N (%y ?ﬂ or o- t%l aizué%?ylth “Bat% 38981“0%“6‘1 Yl_ﬂ}_rxzeéhyllene c}ﬂc>1r1c(1)ex(;1" he cgm(? thdr 0-1S0
i ndol - 220 y:tt)acpsr\wle dnadn(@d;ur(l SSfa}te)l\ﬁlte(ectamommtmﬁémﬂaCQa yThe crude

(9N (5 cRTGREE s drbirabegnl Patentih U Set i bl W ehe ARV 1 o

oi ndol - 2yl 2- quhydr;dndmﬂeamﬁg)) -3- cyclooctyl propionic acid tert—butyl ester as a pale yellow
(S)-N-(5-c¢ horo t hi azol - 2-yl ) -3-rycl ohexyl -2-(7-fl uoro-1-oxo-1, 3-di hydro-is
oi ndol - 2yl )-pr opi onam de, WO 021810G PCT/ EPO1/1-~-111-t -66

(S - 3- cgocl GMQB-Mm—ﬁfmrdpoctthpldm@nd\ydro i soi ndol -2-yl)-N

pyrazin-2-yl propionam de,

To a solution of 2-(Benzhydrylidene-amino)-3-cyclooctyl-propionic acid tert-
butyl ester (2.00g) in methanol (15 mL) was added 10N HCI 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 to 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-(1-0x0-1,3-dihydro-isoindol-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 filtered 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-



(S)-3-cycl ohexyl -2-(
7-fluoro-1-oxo-1, 3-di hydro-i soi ndol - 2-yl ) - N pyrazi n-2-yl propi onam de, -
(S) - 3- cywloohagyle- 2- (4- et hyl sul f onyl - 1- oxo- 1, 3- di hydr o- i SREHERNIZO ) - N- pyr

azi n- 2yl - pr opi onami de, -41 -
(S -3-cyc| ohexyl 2- (7-met hyl sul fonyl - 1- oxo- 1, 3-di hydr o-i soi ndol - 2-yl) - N- pyr
azin- 2yl - deoxo(-ﬁB cﬁh}td/r@h@chﬁdqll-z—ﬂ-)(proplonm acid as a white solid: EI-

%S;)Xg gyil%%["o I feﬁ wﬁﬁqbéié@hﬁ%ﬁé‘?ﬂjav%‘i ?g‘)ﬁa‘gonarzn Sle) &I(-)pyr azin-2-y

| propi onam de, (S)-3-cycl ohexyl N-( 1Him dazol -2-yl)-2-(

1- oxo- 1, 3-di hydro-i soi ndo] - 2- l,onam. 3- Qpe -2-(
. 1-oxo- 1, 3- Qﬂehiﬁd B3eCY 6?%'6# (é oé 1 iﬁﬂﬁfiﬁ‘i &O“EF‘QI'IZ'ﬂf')b(%{lB%%ﬂT T 1s

N (5-chl or@. tpﬂh‘%ﬁhéz yl)-3- cycl opentyl - 2- (1- oxo- 1, 3-di hydr o-i soi ndol - 2-yl )
pr opi onam de, cycl oheptyl - 2-(

- 1- 0x0- 15 3- di hygih b@%h@qﬁl?@ vdbdctA- - 6}2@'1 32N drbflﬁtﬁh@(blalnyqu:;roplomc
N ( 5- chforothlazc cl ohepty ? 2109);0 1 l1 %/7(8r0|s}b|ndol 2-yl)
pr opi onami agéd (prepared in S%epD 200 mg; 0.6 mmol and 2 ammothlazoe mg; 0

3- cydooctylln ﬁ a%Qmiler%nHﬂJ}mezﬂu%ai ﬂaﬂa{e pRepdrdtidi ST RBOycRhytyl 2-@pi onami de

(S) - N-benzothi azol - 2-yl - 3-cycl ohexy

1- oxo- 1, 3- Qﬂday,afdxhyckmlmwolzl yh))lﬁwtblpmﬁaﬂrmepmegfu%ae outlined in Example 9,
1H benzoi rgd;gﬁég k)rcglldéd?af% éﬁ@?ﬂﬁﬂo 2y ﬁy (eluent 320;/0 ethyl acetate / hexanes) 226

1-oxo-1, 3 0-1S0In r0|name

(S)-N benznngx&&’,@) o%-ﬂyclgociylcﬂdfh@liy’rL?d{hlfdmcéomdsl'aﬂ%ﬂr@m@b?1‘1!1‘0I 2-yl ) prop
| onani de, §{1§e1£6a @QE{ ?f’gﬁ%s fifQaldd fo%bzﬁqz%dgd) '39226324

1- oxo- 1, 3-¥° P 50 n I NO “pr'opi onam de

) - 3- Q/cl ohfbnyxt1397 18257- chI oro -o0xo- 1, 3-di hydro |50| ndol - 2- vyl

) - N-pyrazi n- 2-yl propi onam de, (S) - 3- cycl ohexyl - 2- (

1- oxo- 1, 3-di hydro-isoi ndol -2-yl)-N( 1-oxy-pyridin-2-yl) 5 propionam de,
and ( S )-3-cyclohexyl-2- ( 7-chloro-1-o0xo0-1, 3 dihydro-isoindol-2-yl)
-N-t hi azol - 2-yl propi onani de. 15. A Jdempwdea?? of any of clai m 1 to 13

sel ected fromthe group consisting of 10 3-Cycl ohexyl -

1-oxo-1,3- Rl o0 D5t i>’41. qu(ﬂ-%- ]

5- Chl 0310 tﬁi)lggp%fl ﬁ%%&)c?c B?n%wg*’?] dc - OXO- c}gﬁydro i soi nzt)l 2-yl)
pr opi onami p@pidnagille 3- Cycl ohexyl -

1- oxo- 1, 3-di hydro-i soi ndol - 2-yl) - N- 5- chl or o- pyri di n- 2-yl propi onam de,

Br

BOP coupling of (S)-3-Cyclohexyl-2-(1-0xo-1,3-dihydro-isoindol-2-yl)-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-(1-0xo-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: 30% ethyl acetate / hexanes) 243 mg (55%)of
(S)-N-(5-Bromo-pyridin-2-yl)-3-cyclohexyl-2-(1-oxo-1,3-dihydro-isoindol-2-yl)-

25  propionamide as 2 white foam : EI-HRMS m/e calcd for C2HaBrN;O, (M™) 441.1052,
found 441.1036.



15 (S)-3-Cycl ohexyl -2-(4-fl uoro-1-oxo-1, 3di hydro-isoi ndol -2-yl)-N
pyrazi n-2-yl propi onam de,
(S) - 3- Cywloghagyie- 2- (4- f | uor o- 1- oxo- 1, 3- di hydr o-i soi ndol - 2P2GI/EPMIHHHazol - 2-y
| propi onam de, (S)-3-Cycl ohexyl -2-( -42 -
1- oxo- 1, 3-di hydr o-i soi ndol - 2-yl ) - N- pyr azi n- 2-yl - propi onam de, 20
(S)-3-Cycl ohexyl -2-(1-oxo-1, 3-di hydro-isoi ndol -2-yl)-N-pyridin-2-yl-propion
am de, (S)-3-cycl ohexyl-2-(
1-oxo-1,3-dihydro-isoindol-2-y|)-N—tEiazof-2-y|-propionanide,
(S) - 3- Cycl ohexyl - 2-( xample 23
1- oxo- 1, 3-di hydro-i soi ndol - 2-yl ) - N-5- net hyl - pyri di n- 2-yl propi onam de, and
- (R) - N- (5- Brano(9y3-CYtIBhekyl 2 )(4-3hueys-1 03@xd 3 -dihydro-isoindol-2-yl)-N-thiazol-2-yl-
1- oxo- 1, 3-di hydro-i soi ndol -2-yl )25 propionani de. WO 112/18111G - 68
PCT/ EPOL/ 1-PAopippamids and @%Kﬁ%&&m awlz?o%ﬂ%norbﬁx‘béﬁpﬁhyﬂwsamé’eﬁ%und of
- any of ai weng ] 15 .8 ceutically acceptable carrier and/or
adjuvanﬁ% I?ﬁﬂkhﬁgggggggggﬁuﬁﬁgagﬁeparation of a pharmaceutical conposition
of claim 16 5 conprising conbining a conpound of forrmula | according to any
one of clains 1 to 15 wth a pharmaceutfca\ly acceptable carrier and/or
adj uvant. 18. The conpounds accor dfng y of clainms 1 to 15 for use as a
t herapeutic active substance. 19. Ihe use of the conmpounds according to any
of clainms 1 to 15 for the treatng 0 prophyl axis of type Il diabetes.
20. The use of a conpound accor dipg oﬂ claims 1 to 15 for the
preparation of a nedicanent for the tr\@lrﬁ' or prophylaxis of type |
di abetes. 21. A nethod for the prophyl act®c of=kherapeutic treatmnment of
type |l diabetes, which nethod conprises adndpigtering a conpound of any of
claims 1 to 15 to a human being 15 or an ani . 22. A process for the
preparation of a conpound according to any of clains 1 to 15, said process
conpri sing: COWDHP 8eupling OFB)BIyWhekyl-{LHaboa1-dxoA, NdiBydZd isehiriobi2ryl A and

R1 defi i W i tabl . ' ' f th
T % e P LA S, S BE1RAS 5 e (e

propionic acid (499 mg; 1.63 mmol, as a 1:1 mixture of regioisomers) and 2-

10 aminothiazole (376 mg; 3.64 mmol) in a manner similar to that used for the preparation
of (S)-3-cyclohexyl-2-(1-0xo-1,3-dihydro-isoindol-2-yl)-N-thiazol-2-yl-propionamide
(outlined in Example 9, Step B) provided after flash chromatography (Biotage 40M;
eluent: 30% ethyl acetate / hexanes) (S)-3-Cyclohexyl-2-(4-fluoro-1-oxo-1,3-dihydro-
isoindol-2-yl)-N-thiazol-2-yl-propionamide (221 mg): EI-HRMS m/e calcd for

15  CaoH2FN3;0,8 (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
further purified by radial chromatography (eluent:35% ethyl acetate / hexanes)
providing 48 mg of pure (S)-3-Cyclohexyl-2-(7-fluoro-1-oxo-1,3dihydro-isoindol-2-
yl)-N-thiazol-2-yl-propionamideas a white foam: EI-HRMS m/e calcd for

20 CpoHzFN;30,S (M) 387.1417, found 387.1415.



wherein RZ is as defined in claim1; under conventional reaction conditions
for am de bond formation to obtain a conpound of formula l: HNz R5
wherein WO®W/M8RI6 and R are as defined in claim1l. 23. A BGHEBWd4Pr epar ed
by the processes according to claim22. _34. The invention as hereinbefore
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was extracted with ethyl acetate. The extracts were dried (sodium sulfate), filtered and

concentrated in vacuo to give 1.70g of 3-fluorophthalic acid, dimethyl ester as an oil.

10 Step B: 3-thiomethylphthalic acid

A mixture of 3-fluorophthalic acid, dimethyl ester (2.27g; 10.7 mmol) and sodium
thiomethoxide (6.34g; 85.9 mmol) in DMSO (20 mL) was heated to 500C. After 24h,
crushed ice was added and the resulting mixture acidified with 1IN HCL. The solution
was extracted with ethyl acetate and the extracts were washed with brine, dried (sodium

15 sulfate), filtered and concentrated in vacuo. The crude product was purified by reverse
phase HPLC (Rainin Dynamax SD-1 instrument) using a gradient of 0%
acetonitrile/water/0.1% 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 room temperature, quenched with methanol (20mL), refluxed for 2h and
concentrated in vacuo. The residue was partitioned between IN 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.
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: 5 sulfoxide (0.70 mL; 9.67 mmol) in methylene chloride (2 mL) dropwise. The solution
was stirred for 10 minutes and then a solution of 3-thiomethyl-1,2 —di-(hydroxymethyl)
benzene (0.415g; 2.25 mmol) dissolved in 3 mL of 1:1 methylene chloride/dimethyl
sulfoxide was added dropwise. The resulting mixture was stirred at —=78°C for2h.
Triethylamine (5.5 mL; 17.4 mmol) was added dropwise and then the mixture allowed

10  to gradually warm to room temperature and stirred for 20h. The mixture was poured

into ice water the layers were separated. The extract was washed with brine and then

dried (sodium sulfate) and concentrated to give crude 3-thiomethylphthalic
dicarboxaldehyde which was not further purified.

15 Step E: (S)-3-cyclohexyl-2-(4-methylthio-1-oxo-1,3-dihydro-isoindol-2-yl)-

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

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

20 was allowed to cool to room temperature and concentrated in vacuo. The crude product
was purified by flash chromatography (Biotage 40S; eluent: 5% methanol/methylene
chloride) to give 260 mg of (S)-3-cyclohexyl-2-(4-methylthio-1-0x0-1,3-dihydro-
isoindol-2-yl)-propionic acid together with regio-isomeric (S)-3-cyclohexyl-2-(7-
methylthio-1-oxo0-1,3-dihydro-isoindoi-2-yl)-propionic acid in a ratio of about 1:1.

25

Step F: (S)-3-cyclohexyl-2-(4-methylsulfonyl-1-o0x0-1,3-dihydro-isoindol-2-yl)-
propionic acid
To a solution of (S)-3-cyclohexyl-2-(4-methylthio-1-oxo0-1,3-dihydro-isoindol-2-
yl)-propionic acid and regio-isomeric (S)-3-cyclohexyl-2-(7-methylthio-1-oxo-1,3-
30 dihydro-isoindol-2-yl)-propionic acid (0.790g; 2.37 mmol; ca.l:1 mixture) in formic
acid (4mL) at 0°C was added 30% hydrogen peroxide solution (1.3 mL; 12.7 mmol)
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dropwise. The mixture was allowed to warm to room temperature and stirred for 19h.
The mixture was concentrated under a stream of nitrogen to remove the formic acid to
give 0.901g of crude (S)-3-cyclohexyl-2-(4-methylsulfonyl-1-oxo-1,3-dihydro-isoindol-
2-yl)-propionic acid and regio-isomeric (S)-3-cyclohexyl-2-(7-methylsulfonyl-1-oxo-

5 1,3-dihydro-isoindol-2-yl)-propionic acid.

Step G: (S)-3-Cyclohexyl-2-(7-methylsulfonyl-1-oxo-1,3dihydro-isoindol-2-yI)-N-

thiazol-2-yl-propionamide

BOP coupling of (S)-3-cyclohexyl-2-(4-methylsulfonyl-1-0xo-1,3-dihydro-

10  isoindol-2-yl)-propionic acid and regio-isomeric (S)-3-cyclohexyl-2-(7-
methylsulfonyl-1-oxo-1,3-dihydro-isoindol-2-yl)-propionic acid (112 mg; 0.31 mmol)
and 2-aminothiazole (54 mg; 0.52 mmol) in a manner similar to that used for the
preparation of (S)-3-cyclohexyl-2-(1-oxo0-1,3-dihydro-isoindol-2-y1)-N-thiazol-2-yl-
propionamide (outlined in Example 9, Step B) provided after flash chromatography

15 (Biotage 40M; eluent: ethyl acetate / methylene chloride: gradient 15% - 50% ethyl
acetate) provided 51 mg (S)-3-Cyclohexyl-2-(4-methylsulfonyl-1-0xo0-1,3dihydro-
isoindol-2-yl)-N-thiazol-2-yl-propionamide: EI-HRMS m/e calcd for C,H,)N,0,S, (M"
%) 445.1130, found 445.1125 and 39 mg of (S)-3-Cyclohexyl-2-(7-methylsulfonyl-1-
oxo-1,3dihydro-isoindol-2-yl)-N-thiazol-2-yl-propionamide: EI-HRMS m/e calcd for

20 C,HN,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-yl)-N-
pyrazin-2-yl-propionamide and 29.2. (S)-3-cyclohexyl-2-(7-methylsulfonyl-1-oxo-
25  1,3-dihydro-isoindol-2-yl)-N-pyrazin-2-yl-propionamide

%éa%
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isoindol-2-yl)-propionic acid and regio-isomeric (S)-3-cyclohexyl-2-(7-
methylsulfonyl-1-0xo-1,3-dihydro-isoindol-2-yl)-propionic acid (200 mg; 0.55 mmol)
and 2-aminopyrazine (88 mg; 0.91 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 9, Step B) provided after flash chromatography
(Biotage 408S; eluent: ethyl acetate / methylene chloride, gradient:20% to 60%) a crude
mixture that was further purified by reverse phase HPLC (Rainin Dynamax SD-1
instrument) using a gradient of 10% acetonitrile/water/0.1% trifluoroacetic acid to 90%
acetonitrile on a C, column to give 21 mg of (S)-3-Cyclohexyl-2-(4-methylsulfony!-1-
o0x0-1,3-dihydro-isoindol-2-y1)-N-pyrazin-2-yl-propionamide: EI-HRMS m/e calcd for
C,H,N,0,SNa (M'+ Na") 465.1567, found 465.1570 and 13 mg of (S)-3-Cyclohexyl-2-
(7-methylsulfonyl-1-ox0-1,3-dihydro-isoindol-2-yl)-N-pyrazin-2-yl-propionamide: EI-
HRMS m/e calcd for C,,;H, N,0,SNa (M'+ Na") 465.1567, found 465.1568.

Example 30
30.1. (S)-3-Cyclohexyl-2-(4-methylsulfonyl-1-oxo-1,3-dihydroe-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=8§=0

N

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-
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 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 9, Step B) provided after flash chromatography
(Biotage 40S; eluent: ethyl acetate / methylene chloride, gradient: 25% to 70% ethyl



9109%& ()- 109%& ()-[\R r\\\']dEYNC ! F 1310%& () -,/ @0%& ()-F

-310%%& ()- F+ 109%& ()-3 )10%& ()- L' @0%& ()- ']D N o=
111 L&M 199R02(4$106>| &M 162)/@0&') ()- 1053) 105 1056@0f(V<)5&' (%-1&1‘ ]sllé’%?l%@“(‘j‘u

3-109B& ()-":AAAAA: dE = 111°10% o0& () --500% o0& ()-f&L0% 0& ()-3&10% o0& () -
| 10% 0& ()-4,S10%0& ()- : U "~ dE = !11&ML0% 0& ()- 10% o0& () -

@0% 0&' () aceldidPtoGive)s3 g @Y(D&3(QycloheR -metiV1dulfonghdwadH 3=dihydro-
111*%10% o&?c()-&leg% o0& (V- (5/%‘% o’&c'((’)-gtﬁg% ogt'{y()u-"oi ?0% 08& ()-4%0% 0& ()-

vaab$bsbbbiseindol-2ydiNepysignigin-4-ybpropsepamide. as a foampBi-HRNS mie salsdifere: () -
. 10% 0& , #1990 &: 2 = o (S)- 3- 2
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(7-methylsulfonyl-1-0x0-1,3-dihydro-isoindol-2-yl)-N-pyrimidin-4-yl-propionamide as
5 afoam: EI-HRMS m/e calcd for C,,H,N,0,SNa (M'+ Na®) 465.1567, found 465.1572.

Example 31
(S)-3-Cyclohexyl-2-(1-0x0-1,3-dihydro-isoindol-2-yl)-N-5-methyl-pyridin-2-yl-

propionamide

N
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BOP coupling of (S)-3-Cyclohexyl-2-(1-o0xo-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-oxo-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-
0x0-1,3-dihydro-isoindol-2-yl)-N-5-methyl-pyridin-2-yl-propionamide as a white
foam: EI-HRMS m/e caled for Cp3Hy N30, (M) 377.2103, found 377.2107.
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(S)-3-Cyclohexyl-2-(1-0x0-1,3-dihydro-isoindol-2-yl)-N-4-methyl-pyridin-2-yl-

propionamide
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5 BOP coupling of (S)-3-Cyclohexyl-2-(1-ox0-1,3-dihydro-isoindol-2-yl)-propionic
acid (prepared in Example 1, Step A; 287 mg; 1.00 mmol) and 2-amino-4-
methylpyridine (143 mg; 1.32 mmol) in a manner similar to that used for the
preparation of (S)-3-cyclohexyl-2-(1-0xo-1,3-dihydro-isoindol-2-yl)-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 Cp3sH27N30, (M) 377.2103, found 377.2106.

Example 33
15 (S)-3-Cyclohexyl-2-(1-o0x0-1,3-dihydro-isoindol-2-yl)-N-5-chloro-pyridin-2-yl-

propionamide
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BOP coupling of (S)-3-Cyclohexyl-2-(1-oxo-1,3-dihydro-isoindol-2-yl)-propionic
acid (prepared in Example 1, Step A; 287 mg; 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
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BOP coupling of (S)-3-Cyclohexyl-2-(1-0x0-1,3-dihydro-isoindol-2-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-cyclohexyl-2-(1-ox0-1,3-dihydro-isoindol-2-yl)-N-thiazol-2-yl-propionamide
(outlined in Example 9, Step B) provided after flash chromatography (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-cyclohexyl-2-(1-oxo-1,3-dihydro-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% trifluoroacetic acid to 100% acetonitrile on a C18 column
to provide 188 mg of pure (S-3-Cyclohexyl-2-(1-oxo0-1,3-dihydro-isoindol-2-yl)-N-(1-

20  oxy-pyridin-2-yl)-propionamide: ES-LRMS m/e calcd for C,HasN303 (M™+H") 380,
found 380.
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propionic acid (ca. 1:1 mixture of regioisomers, prepared in Example 13, Step C; 501

mg; 1.64 mmol) and 2-aminopyridine (643 mg; 3.64 mmol) in 2 manner similar to that

10  used for the preparation of (S)-3-cyclohexyl-2-(1-ox0-1,3-dihydro-isoindol-2-yl)-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-oxo-1,3-dihydro-iscindol-2-yl)-N-pyridin-2-

15  yl-propionamide: EI-HRMS m/e calcd for C22HaFN3;0,Na (M'+Na®) 404.1745, found
404.1748; and 99 mg of regioisomeric (S)-3-Cyclohexyl-2-(7-fluoro-1-0xo-1,3-dihydro-
isoindol-2-y1)-N-pyridin-2-yl-propionamide: EI-HRMS m/e calcd for Cz2H,sFN3O,Na
(M*+Na") 404.1745, found 404.1749.

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

H
Cl N
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5 preparation of 3-fluoro-1,2 —di-(hydroxymethyl) benzene as described in Example 13,
' Step A. 3-Chlorophthalic acid was prepared from according to the literature procedure
of Fertel, L.B. et al. J. Org. Chem. 1993, 58(1), 261-263.

Step B: 3-chlorophthalic dicarboxaldehyde

10 3-chlorophthalic dicarboxaldehyde was prepared via oxidation of 3-chloro-1,2 —
di-(hydroxymethyl) benzene (prepared in Step A) in a manner similar to that used for
the preparation of 3-fluorophthalic dicarboxaldehyde as described in Example 13, Step

B and the crude product was used without further purification for the next step.

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

(S)-3-cyclohexyl-2-(4-Chloro-1-0xo0-1,3-dihydro-isoindol-2-yl)-propionic acid
and (S)-3-cyclohexyl-2-(7-Chloro-1-0x0-1,3-dihydro-isoindol-2-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-2-(4-Fluoro-1-0xo-1,3-dihydro-isoindol-2-yl)-propionic acid and (S)-3-
cyclohexyl-2-(7-Fluoro-1-oxo-1,3-dihydro-isoindol-2-yl)-propionic acid as described in

25 Example 13, Step C.

Step D: (S)-3-Cyclohexyl-2-(4-Chloro-1-oxo-1,3-dihydro-isoindol-2-yl)-N-thiazol-2-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-Chloro-1-oxo0-1,3-dihydro-isoindol-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
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10 Example 37
37.1. (S)-N-(5-Chloro-thiazol-2-yl)-3-cyclohexyl-2-(4-Chloro-1-0x0-1,3-dihydro-
isoindol-2-yl)-propionamide and 37.2. (S)-N-(5-Chloro-thiazol-2-yl)-3-cyclohexyl-2-
(7-Chloro-1-oxo-1,3-dihydro-isoindol-2-yl)-propionamide
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15
BOP coupling of (S)-3-cyclohexyl-2-(4-Chloro-1-oxo-1,3-dihydro-isoindol-2-yl)-

propionic acid (ca. 1:1 mixture of regioisomers, prepared in Example 36, Step C; 151
mg; 0.47 mmol) and 2-amino-5-chlorothiazole hydrochloride(186 mg; 1.05 mmol) in a
manner similar to that used for the preparation of (S)-3-cyclohexyl-2-(1-oxo-1,3-

20  dihydro-isoindol-2-yl)-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-yl)-3-cyclohexyl-2-(4-
Chloro-1-0x0-1,3-dihydro-isoindol-2-yl)-propionamide: EI-HRMS m/e calcd for
CaoH2CLbN30.S (M") 437.0731, found 437.0727; and 46 mg of regioisomeric S)-N-(5-

25 Chloro-thiazol-2-yl)-3-cyclohexyl-2-(7-Chloro-1-oxo-1,3-dihydro-isoindol-2-yl)-
propionamide: EI-HRMS m/e calcd for CaoH,CLLN30,S (M*+Na*) 437.0731, found
437.0726.
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BOP coupling of (S)-3-cyclohexyl-2-(4-Chloro-1-oxo-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 manner similar to that
used for the preparation of (S)-3-cyclohexyl-2-(1-0xo0-1,3-dihydro-isoindol-2-yl)-N-
thiazol-2-yl-propionamide as outlined in Example 9, Step B) provided after
chromatography (Biotage 40S column, eluent: 30% ethyl acetate / hexanes) 107 mg of
(8)-3-Cyclohexyl-2-(4-Chloro-1-0x0-1,3-dihydro-isoindol-2-yl)-N-pyridin-2-yl-

15 propionamide: EI-HRMS m/e calcd for C2Hz4CIN3O; M) 397.1557, found 397.1563;
and 46 mg of regioisomeric (S)-3-Cyclohexyl-2~(7-Chloro-1-oxo-1,3dihydro-isoindol-
2-y1)-N-pyridin-2-yl-propionamide: EI-HRMS m/e calcd for Cz2H24CIN3O, (M)
397.1557, found 397.1551.

20 Example 39
39.1. (S)-3-Cyclohexyl-2-(4-chloro-1-oxo-1,3-dihydro-isoindol-2-yl)-N-pyrazin-2-yl-
propionamide and 39.2. (S)-3-Cyclohexyl-2-(7-chlore-1-0x0-1,3-dihydro-isoindol-2-
yl)-N-pyrazin-2-yl-propionamide

Cl
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chromatography (Blotacre OM column, eluent: 20% ethyl acetate / hexanes) 53 mg of

(S)-3-Cyclohexyl-2-(4-Chloro-1-ox0-1,3-dihydro-isoindol-2-yl)-N-pyrazin-2-yl-
propionamide: EI-HRMS m/e calcd for C2H23CIN4O> (M") 398.1510, found 398.1520;

10 and 41 mg of regioisomeric (S)-3-Cyclohexyl-2-(7-Chloro-1-oxo-1,3dihydro-isoindol-
2-y1)-N-pyrazin-2-yl-propionamide: EI-HRMS m/e calcd for C2;H23CIN4O2 (M+)
398.1510, found 398.1507.

Biological Activity Examples

15
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 kunits/mg; Boehringer Mannheim, Indianapolis, IN)

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

X G6PDH
D-Glucose + ATP——- Cﬂuoose-&&osphawsmosphoglmolactme

NADH

Scheme 2
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The assay was conducted at 25° C in a flat bottom 96-well tissue culture plate
from Costar (Cambridge, MA) with a final incubation volume of 120 ul. The
incubation mixture contained: 25 mM Hepes buffer (pH, 7.1), 25 mM KCl, 5 mM D-
glucose, iImM ATP, 1.8 mM NAD, 2 mM MgCl;, 1 uM sorbitol-6-phosphate, 1 mM
dithiothreitol, test drug or 10% DMSO, 1.8 unit/ml G6PDH, and GK (see below). All
organic reagents were >98 % pure and were from Boehringer Mannheim 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
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 pl GST-GK.

Afier 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 ODj3y 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
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, s, was calculated.

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

L 110
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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 glucose reading is acquired by snipping off a small
portion of the animals tail (~lmm) 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.
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Talc 40
10 Magnesium 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
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wherein

A is unsubstituted phenyl 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 heteroatoms selected from

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

20 halo, lower alkyl, nitro, cyano, perfluoro-lower alkyl; hydroxy, -(CH,),-OR?, -
(CH2)»-C(0)-OR?, -(CHy),-C(O)-NH-R?, -C(0)C(0)-OR’, or -(CHz),-NHR*

R® is hydrogen or lower alkyl; and
nis0, 1,2,3 or4;

or a pharmaceutically acceptable salts or N-oxides thereof.
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'orsa 4. A compound according to any of claims 1 to 3, wherein the amide is in the S

configuration at the asymmetric carbon shown.

5. A compound according to any of claims 1, 2 or 4, wherein A is unsubstituted phenyl
10  or phenyl which may be mono- or di-substituted with halo or mono-substituted with
lower alkyl sulfonyl or nitro.

6. A compound according to any of claims 1, 2 or 4, wherein A is unsubstituted phenyl

or phenyl monosubstituted by halo.

7. A compound according to any of claims 1 to 6, wherein R! is cycloalkyl having from

15 3 to 9 carbon atoms.

8. A compound according to any of claims 1 to 6, wherein R is cyclopentyl or

cyclohexyl.

9. A compound according to any of claims 1 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 on a 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, imidazolyl,
benzoimidazolyl, benzothiazolyl or benzooxazolyl, said heteroaromatic ring being

30 optionally monosubstituted by halo or lower alkyl.
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5 12. A compound according to any of claims 1 to 8, wherein R? is an unsubstituted
heteroaromatic ring selected from thiazolyl, pyrimidyl, pyrazinyl or pyridyl or a
monosubstituted heteroaromatic ring selected from thiazolyl substituted by chloro or

pyridyl substituted by chloro, bromo or lower alkyl.

13. A compound according to claim 1, wherein A is unsubstituted phenyl or phenyl

10 which may be mono- or di-substituted with halo or mono-substituted with lower alkyl
sulfonyl or nitro; R' is cycloalkyl having from 5 to 8 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 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 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 or lower alkyl.
20 14. A compound of any of claims 1 to 13 selected from the group consisting of:
(S)-3-cyclohexyl-2-(1-oxo-1,3-dihydro-isoindol-2-yl)-N-pyridin-2-yl-propionamide,

(S)-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-isoindol-2-yl)-N-pyridin-2-yl-

25 propionamide,

(S)-3-cyclohexyl-2-(4-chloro-1-ox0-1,3-dihydro-isoindol-2-yl)-N-pyridin-2-yl-

propionamide,

(8)-3-cyclohexyl-2-(7-chloro-1-oxo-1,3dihydro-isoindol-2-yl)-N-pyridin-2-yl-

propionamide,
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(8)-3-cyclohexyl-2-(1-o0xo-1,3-dihydro-isoindol-2-yl)-N-5-chloro-pyridin-2-yl-

propionamide,

(8)-3-cyclohexyl-2-(1-o0xo-1,3-dihydro-isoindol-2-yl)-N-4-methyl-pyridin-2-yl-

propionamide,

(8)-3-cyclohexyl-2-(1-oxo-1,3-dihydro-isoindol-2-yl)-N-5-methyl-pyridin-2-yl-

propionamide,
3-cyclohexyl-2-(1-oxo-1,3-dihydro-isoindol-2-yl)-N-pyrimidin-4-yl-propionamide,

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

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

(S)-N-3-cyclohexyl-N-(2-methyl-pyrimidin-4-yl)-2-(1-0xo-1,3-dihydro-isoindol-2-y1)-

propionamide,
(8)-3-cyclohexyl-2-(1-0x0-1,3-dihydro-isoindol-2-yl)-N-thiazol-2-yl-propionamide,

(R)-3-cyclohexyl-2-(1-o0xo-1,3-dihydro-isoindol-2-yl)-N-thiazol-2-yl-propionamide,

" (8)-3-cyclohexyl-2-(5,6-dichloro-1-oxo-1,3-dihydro-isoindol-2-yl)-N-thiazol-2-yl-

20

25

propionamide,

(S)-3-cyclohexyl-2-(4-chloro-1-oxo-1,3-dihydro-isoindol-2-yl)-N-thiazol-2-yl-

propionamide,

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

propionamide,

(8)-3-cyclohexyl-2-(7-fluoro-1-oxo-1,3-dihydro-isoindol-2-yl)-N-thiazol-2-yl-

propionamide,

(8)-3-cyclohexyl-2-(4-methylsulfonyl-1-oxo-1,3-dihydro-isoindol-2-yl)-N-thiazol-2-yl-

propionamide,
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propionamide,

(S)-N-(5-chloro-thiazol-2-y1)-3-cyclohexyl-2-(1-o0xo0-1,3-dihydro-isoindol-2-yl)

propionamide,

(S)-N-(5-bromo-thiazol-2-yl)-3-cyclohexyl-2-(1-oxo-1,3-dihydro-isoindol-2-yl)-

10 propionamide,

(S)-N-(5-chloro-thiazol-2-yl)-3-cyclohexyl-2-(5,6-dichloro-1-o0xo-1,3-dihydro-

isoindol-2-yl)-propionamide,

(8)-N-(5-bromo-thiazol-2-yl)-3-cyclohexyl--2-(5,6-dichloro-1-oxo-1,3-dihydro-

isoindol-2-yl)-propionamide,

15  (S)-N-(5-chloro-thiazol-2-yl)-3-cyclohexyl-2-(4-chloro-1-oxo-1,3-dibydro-isoindol-2-

yl)-propionamide,

(8)-N-(5-chloro-thiazol-2-yl)-3-cyclohexyl-2-(7-chloro-1-0x0-1,3-dihydro-isoindol-2-

yl)-propionamide,

(S)-N-(5-chloro-thiazol-2-yl)-3-cyclohexyl-2-(5-nitro-1-oxo0-1,3-dihydro-isoindol-2-

20 yl)-propionamide,

(§)-N-(5-chloro-thiazol-2-yl)-3-cyclohexyl-2-(6-nitro-1-o0xo-1,3-dihydro-isoindol-2-

yl)-propionamide,

(S)-N-(5-chloro-thiazol-2-yl)-3-cyclohexyl-2-(4-fluoro-1-oxo-1,3-dihydro-isoindol-2-

yl)-propionamide,

25  (S)-N-(5-chloro-thiazol-2-yl)-3-cyclohexyl-2-(7-fluoro-1-oxo-1,3-dihydro-isoindol-2-

yl)-propionamide,
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5 (S)-3-cyclohexyl-2-(4-methylsulfonyl-1-oxo-1,3-dihydro-isoindol-2-yl)-N-pyrazin-2-

yl-propionamide,

(S)-3-cyclohexyl-2-(7-methylsulfonyl- 1-oxo-1,3-dihydro-isoindol-2-yl)-N-pyrazin-2-

yl-propionamide,
(S)-3-cyclohexyl-2-(1-0xo-1,3-dihydro-isoindol-2-yl)-N-pyrazin-2-yl-propionamide,

10 (S)-3-cyclohexyl-2-(4-chloro-1-oxo-1,3-dihydro-isoindol-2-yl)-N-pyrazin-2-yl-

propionamide,

(S)-3-cyclohexyl-N-(1H-imidazol-2-yl)-2-(1-oxo- 1,3-dihydro-isoindol-2-yl)

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-yl)-

propionamide,
3-cycloheptyl-2-(1-oxo-1,3-dihydro-isoindol-2-yl)-N-thiazol-2-yl-propionamide,

N-(5-chloro-thiazol-2-y1)-3-cycloheptyl-2-(1-ox0-1,3-dihydro-isoindol-2-yl)-

propionamide,
20 3-cyclooctyl-2-(1-ox0-1,3-dihydro-isoindol-2-yl)-N-thiazol-2-yl-propionamide,

(S)-N-benzothiazol-2-yl-3-cyclohexyl-2-(1-o0xo-1,3-dihydro-isoindol-2-yl)-

propionamide,

(S)-N-(1H-benzoimidazol-2-yl)-3-cyclohexyl-2-(1-0x0-1,3-dihydro-isoindol-2-yl)-

propionamide,

25 (S)-N-benzooxazol-2-yl-3-cyclohexyl-2- (1-oxo-1,3-dihydro-isoindol-2-yl)-

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

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

propionamide,

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

propionamide,

15 (S)-3-Cyclohexyl-2-(4-fluoro-1-oxo-1,3dihydro-isoindol-2-yl)-N- pyrazin-2-yl-

propionamide,

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

propionamide,

(8)-3-Cyclohexyl-2-(1-oxo-1,3-dihydro-isoindol-2-yl)-N-pyrazin-2-yl-propionamide,
20 (S)-3-Cyclohexyl-2-(1-ox0-1,3-dihydro-isoindol-2-y1)-N-pyridin-2-yl-propionamide,

(S)-3-cyclohexyl-2-(1-ox0-1,3-dihydro-isoindol-2-yl)-N-thiazol-2-yl-propionamide,

(S)-3-Cyclohexyl-2-(1-o0xo-1,3-dihydro-isoindol-2-yl)-N-5-methyl-pyridin-2-yl-

propionamide, and

(R)-N-(5-Bromo-pyridin-2-yl)-3-cyclohexyl-2-(1-oxo-1,3-dihydro-isoindol-2-yl)-

25 propionamide.
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with a pharmaceutically acceptable carrier and/or adjuvant.

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

substance.

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

10 prophylaxis of type II diabetes.

20. The use of a compound according to any of claims 1 to 15 for the preparation ofa

medicament for the treatment or prophylaxis of type II diabetes.

21. A method for the prophylactic or therapeutic treatment of type Il diabetes, which
method comprises administering a compound of any of claims 1 to 15 to a human being

15 or an animal.

22. A process for the preparation of a compound according to any of claims 1 to 15,

said process comprising:

coupling a compound of the formula 3:

20
wherein A and R! are as defined in claim 1;
with a suitable heteroaromatic amine of the formula

H,N-R?
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wherein R? is as defined in claim 1;

under conventional reaction conditions for amide bond formation to obtain a

compound of formula I:

wherein *, A, R! and R? are as defined in claim 1.
23. A compound prepared by the processes according to claim 22.

24. The invention as hereinbefore defined.



