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r esul tyang; PSS Lteabad L i L | centrally
. induce @Sﬁéﬁnm ons,i %F;t%?ivéiué%rc %@ g&ﬂ?aﬁ%ﬁec@éﬁ%&}%ﬁt ﬁ@grl \Lf%ﬁég%@{stem
especitil thg dermusixi etapdér athes phaapacesitical ngcenptalds csatise dogéther witle t r eat ment
or prgﬂ?%ﬁ@d@uﬁc&{ga'&@&tél?léHLédfh‘n@eDe”de”t di abetes nellitus(NIDDM or late
tes, of t

damag rom di ab ronboses, of disorders resulting from
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In a third aspect, there is provided a pharmaceutical composition for human,
‘veterinary and/or phytoprotective use comprising an effective amount of a compound
of the formula | and/or the pharmaceutically acceptable saits thereof, together with
‘pharmaceutically acceptable medium in combination with other pharmacological
active ingredients or medicaments. -

In a fourth aspect.At_here is provided the use of a compound of the: formu!a I'and/or
the pharmaceutical acceptable salts thereof for producing a medicament for the
freatment or prophylakis of acute or chronic démage, disorders or indirect sequelae
of organs and tissues caused by ischemic or reperfusion events, for the treatment or
prophylaxis of  arrhythmias, of Iife—mreétening cardiac ventricular ﬁbn‘llétion, of
myocardial infarction, of angina pectoris, for the treatment or prophylaxis of ischemic
states of the heart, of .ischemic states of the peripheral and cé_htrél- nervbus system or
. of stroke or of ischemic states of peripheral organs and tissues, for the ﬁeatmeht or
- prophylaxis of states of 'shor';k, for instance aﬂefgic shock, cardiogenic shock,
' “hypovolaemic shoé‘k or bacterial shock, of 'dise_éses in which cellular profiferation




dysfunction, of internittent claudication, for the treat phyl axi s
01}/ fibrotic disorders of internal organs, fibrotic di gg]ﬂ?@gﬂf&oﬁe liver,
fibrotic disorders of the kidney, fjdyotic disorders of vessels, fibrotic
di sorders of lung and fibrotic disorders of the heart, for the treatment
or propHgPERERISR pRE@NY of secondany cause, comgaser,vef metmstasist a:flp:oﬁateof acut e
or chro 1.otazoa,
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pressure, in particular essential hypertension I sor ers he central

ner vousP9ig, 8 BRprolanging ey for e tmalpedeans reductioni ofghe tardivtmieetionts t abi | ity

of the jRM3rotoXiebsiasr fof BHddBERY aaghb8id 4] Y i nduced convul sions, or of
di sorders of the Ecernt rg ner%gusagﬁsyst em especially of anxiety states,

depressions or psychoses, for the treatnent or prophyl axis of
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di sorders, of l'iver, brotic |sor ers
_acute or chromc damage disorders or indirect sequelae of organs and tissues

- caused by ischemic ‘or reperfusion events, for the treatment or prophylaxis of
arrhythmias, of life-threatening cardiac ventricular fibrillation, of myocardial infarction,

~ of angina pectoris, for the treatment or prophylaxis of ischemic states of the heart, of
_ ischemic states of the peripheral and cenfral nervous system or of stroke or of
ischemic states of peripheral organs and tissues, for the treatment or prophylaxis of
states of shock, for instance allergic shock, cardiogenic shock, hypovolaemic shock
or bacterial shock, of diseases in which cellular proliferation represents a primary or

secondary cause, of cancer, of metastasis, of prostate hyperirophy and of prostate’
‘hyperplasia, of atherosclerosis or of disturbances of lipid metabolism, of high blood
pressure, in particular essential hypertension, of disorders of the cenfral nervous
system, especially of disorders resulting from overexcitability of the CNS, such as
epilepsy or centrally induced convulsions, or of disorders of the central nervous
system, especially of anxiety states, depressions or psychoses, for the treatment or
- prophylaxis of non-i_nsulin—dependent diabetes mellitus{NIDDM) or late damage from



di sorders of vessels, fibrotic disorders of lung and fi| di ers of

the heart, for the treatnent or prophylaxis of heart ggﬁé%§“€F§@¥9

congestive heart failure, of acute or chronic inflammatory disorders, of

di sorders caused by protozoa, of nmalaria and of coccidiosis in poultry,

and for use for surgical operations a8% organ transplantations, for

preserving and storing transplants for surgical procedures, for preventing
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ound of the formula I

In a si o th a co
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f or nul a ghregiglindammeatasy gisardess, enftdisoatieracmepsaby protédohs of helsrfad gne or in
conbi nat n active ingredients for producing a
medi carredr?t? a?&g%'gh}te { PB4l Hngﬂjt&%% %‘r"’gtfﬁw%t%@‘éonafa“ﬂ PsAsERNSplAnationse rel at ed
t o NHEI .fon weaefvveggemdhstama-ansmmﬁs dori mmhawprdewmesarf@,cg@eﬁm{ hhe
prepar a r1mu ich R4 and R6 are.
hydr ogetné@%dgtisgg%lgcp ?s d i n du% ng)getn%cﬁ%neéﬁ J"ﬁ?ﬁ?ﬂﬁ?@'q% AP Wi th a
pht hal i Rrenging "fehefofoﬁhﬁ’utraatment Rind R2daotidn RSf ey icagdidtbic &femRs GRf i ni tion
as defi n%ta,g&é%) g{l’rgﬁflnl] éh,a%;noé)[i({ the product obtained is then reacted
e Qnyq ST/

‘with an al koxycar on enerrip phosphorane in toluene, or with a
~trialkyl phosphonoacetate and a base c) the product obtained is react ed

W th gung dixii base, .or with guani di ne

al cohol havi n éﬁ?h&h{h%gé Eﬁ) %H Cf@g,{JSgto(gﬁé:omPgu Btf@ﬁﬁ@’m%b@cgqrdbel n a ninth
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the forgdbRah nrﬁ en, characterised in that a) a
conpound of {antg \c%tr&hu mgflﬁﬁe TQEQGME%QY %Wti‘ﬁﬁﬁeﬁéﬁtnﬂﬁfﬁl%n as

‘def i nedPrapbXi@Ys pidlisenses whichwiré related to NHE.

anal koxycar bonyl net hyl enetrl phenyl - phosphorane in tol uene, or vvi th a

~trial kyl
In a seventh aspect, there is provided the use of a compound of the formula | and/or

the pharmaceutical acceptable salts thereof alone or in combination with other
medicaments or active ingredients for producing a medicament for the treatment or
~ prophylaxis of diseases which are related to NHE1.

In an eighth aspect, there is provided a process for the preparation of the compounds
of the formula |, in which R4 and R6 are hydrogen, characterised in that a) a complex

hydride is reacted with a phthalimide (of the formula I, R1, R2 and R3 havmg the
same definition as det" ned above)

W

b) the product obtained is then reacted with an alkoxycarbonyimethylenetriphenyl-
phosphorane in toluene, or with a trialkyl phosphonoacetate and a base c) the
product obtalned is reacted with guanidinium chloride and a base, or with guamdme
e. g. 1n an alcohol having 1, 2, 3 or 4 carbon atoms.




phosphonoacetate and a base \ ON Rl R2 (111) b) the ;?roduct obt ained is
reacted with an anine of the formula R3NH2 (R3 havi ng '? RePEabEr 28%hni ng as
defi ned above) and a carbodiimde c) the product obtained is reacted with
guani di nium chl oride and a base or wiph guanidine e. g. in an al cohol
having 1,2, 3 or 4 carbon atoms. In a tenth aspect, there is provided a

processf the co s of the formula, in which R4

is an al kmagﬁg] %éﬁleghgér}ﬁy r@&"&ﬁd 9 PR ng%tjoé %@&P?t@f*%attha):orapowﬂsmr i m de

(or ; he f mauig |, imwhipbfR4end RBW@hydr&gér@%ﬁﬁr%@téﬁs%@rnatﬁatgel YaVdoRROAS ! gm

hal i de or t r n an t he product obtained is

t hen reac?’elge%m H ’z!iln(ﬁgl%gxﬁ%g B?r)ﬂe ‘it’egﬁgto(‘ﬁér?yﬁecbﬂ’éﬁ’ﬁh@rfaﬁéetﬁ n

tol uene, With @P@'howﬂétﬂthwethﬁenetnmehwmbkm@teh)H RNGrRNEr @vrtheé’\’tr%ilﬁw d c)
a

the pr Oduﬁiosﬁﬁéﬁaeégté §ndrggg% ed with guanidiniumchloride and a or
with guanidine e. g. In an-al cohol ‘having 1,2, 3 or 4 carbon atons. In an
el event h aspect, there is provided process fqy.the preparation of t he _
conpounds of the fornmula I, in which R6 is a al kyl, characterised in that
a) a conpound of the forrrula IV (Rl tg-R the sanme definitions, is
reacted, the presence of |ithium gii-sg yI amde, with an R6-Hal, V\/nere

Hal is‘F C, Br orl. RLNR3 R2 R4. H Al k 13 Sept enber 2006 10d
b): the product obtained is reacted w ~guanij{di ni um chl ori de and a .base or
with  guanidine, e.g. in an alcohol- having 1g 2, 3 or 4 carbon ators. The
present invention enconpasses all tautormgic forms of the conpounds of the .
15 formula I. Al kyl radicals may be straight-chain or branched. Thirs al so

appl i es bfthe hﬁdd&ﬁbbttéuneau@%éététﬁﬂm aRfanfIRE UF #R5rorr B8 RIS Rvirfgf her
‘radicals, for exanple in al C}/ am no,

the same meamng as defined above) and a carbodiimide c) the product obtained is
reacted with guanidinium chloride and a base or with guanidine e. g. in an alcohol

having 1,2, 3 or 4 carbon atoms.

in a tenth aspect, there is provided a process for the preparation of the compounds of
the formuia, in which R4 is an alkyl and R6 is a hydrogen, characterised in that a) a
phthalimide (of the formula Il as defined above) is reacted with an alkylmagnesium
halide or an alkyllithium reagent in an ether b) the product obtained is then reacted
~ with an alkoxycarbonyimethylenetnphenyl-phosphorane in toluene, or with 1- -ethoxy-
1-trimethylsiloxysthylene and a Lewis acid ¢) the product obtained is reacted with

guanidinium chioride and a base, or with guanidine e. g in an alcohol having 1,2, 3
‘or 4 carbon atoms.

in an eleventh aspect, there is provided process for the preparation of the

compounds of the formula 1, in which .R6 is an alkyl, characterised in that a) a
- compound of the formula IV (R1 to RS having the same definitions, is reacted, the

presence of lithium diisopropytamide, with an R6-Hal, where Hal is F, CI, Br or |.




al kyl car bonyl-am no, al koxy, al koxycarbonyl, al kyl car bo(r{glﬁ pol yfl uoral kyl

or 20 pol yfl uoral koxy radicals. Exanples of alkyl radi 63P8PiEFWeRRRM6|
ethyl, n-propyl, isopropyl (F 1-nmethylethyl), n-butyl, isobutyl (=
2-met hyl propyl ), sec-butyl (=1-net propyl), tert-butyl

(=1, 1-di hyl et hyl ). or pentyl.  Preferred alk radi cal s are nethyl,
cehyl BT RR chisftast R Vebicion Wit Ghaifintim Kpaide cnrabare momgh | or
exanpl e guanidide, 8.g. #h,arfalcdhol Mavirdy 012, 8.or Aydrgeno@sons in. al kyl radicals may
be replaced by fluorine 25 atons to form pol yfluoroal kyl radicals. Exanples

of such icals .are difluoronethyl, trifluyoronethyl, pentafl uoroethyl,
o oS T SRR Al entoR ShSIPRisRRsilatigmenc farmesr the compounds of the
trifs4uoferpstiinll, - 4,4, 4-trifluorbutyl. Polyfluoroal koxy radicals are al koxy
radicals of | to 3 -carbons substituted by 1, 2, 3, 4, 5, 6 or 7 fluorine
atons, in particular trifluoronethoxy. 30 Exanples of cycloalkyl radicals
cyclohexyl, cycl oheptyl or

Syl oot P el LB Sttt ateed: Thig alesvpelies dhboy arycl oal ky!

¢ ooc | pprrpnghod. pollesdhboy garycl oal ky!
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Subst i t @kylgadipnyiaming) alkedy calkexycaybdre,saikgtatbongl polyflabralkpesi ti ons. The

al kanyl - i 4] 3, .4, r 6 .carbon atoms and 1, 2 or 3

’ c’o_@uga? @gﬂé@gl@x}i 8%5*%%%[ é&gw&e%‘&{ﬂlgﬂ r3dirals ate metivh sty nwromyvlanched )
chai n. gt ‘yJ'étﬁM'_ He n- i =0 : caL b tons and 1, 2

or -3 con'ﬁgg%ﬂé%morm non-conf'l?gat (':I?étdribiuﬁfI Qb@r?@%pg”'sﬁcgﬁg or branched

_chaai n. I( hemathylprogy] )c?rgbaml(%mdgeimélthyjmmwb e"g’“{ _pmt tt[’gu!a]kﬂmm@fé and
“i ndeny stituted aryl - ica y. be substituted in any positions.
Het er oé‘r‘?ﬁ"g’gae%aﬁt"ﬁ%ﬁ "ﬁﬁﬂﬁ?ﬂﬁﬁ'&‘w aﬁ?mbm%@n @oge, farexample ¥, 8, 9
or. 102,®:4ber 607,18 699 CRYIS i J 'y 411 ' oxygen
- atoms, sulfur atons _or Mi t?gge%ﬁérg%\(’)wnéwleég&‘ls ﬁf&){?e léédrﬁ%rag%gﬁﬁgﬂi‘ﬁs | or
] ﬁ _?ﬁy_g@ﬁﬂlﬁﬁdﬂﬁqﬂnpﬁ?ﬂaowllﬁdh'adipalai[ Emnplegaafm@t ; i raﬁtdgml}a@quﬁq@m _at hyl, f
. het eroat: et er-par r ey be attache a ositions, for
 oxanmpl SETomeR, WerBRiitb ot 4 fHorostad: 5ea Sintiupropiooyt Shs- 5
- posi i efludrobety, U, Ao POl L ef gy paryl are
furyl, thi enw’? pyrr oFlej, i dggm?éa@ggg%#@?ls %ﬁ%@ﬁfmﬂhﬁ& %’@g‘f?n : o
- oxazol garbansasubstiufed bythi2a8o#ys, 6 bs Biflovdrelatbmspin pattiowtar trﬁMb?deWox?/. |
cpyrimdinyl, pyridazinyl, indolyl,-indazolyl, 20 quinolyl, isoquinolyl,
pht-hal azi nyl, . qui noxal i nyt, quinazolinyl and cinnolinyt, in particular
30 .Examples of (_:ycloalkyl radicals are cyclopropyl, _cyclobutyl; cyclopentyl, cyclohexyl,
' ) cycloheptyl or cyclooctyl. One or more, for example 1 oor 2, hydrogen atoms in
cyclpalkyl radicals may be replaced by ﬂudrine,_chlorine, bromine or iodine atoms, in




~thiazolyl, thienyl, pyrrolyl, pyridazinyl, pyndinyl, pys Fg%tQWL206§ryl

im dazolwbﬂshg%@zol yi, oxazol yl-, pyrazinyl, tet razol y trrazol vyl
- Substituted heteroaryl radi cal s may be Substituted in any positions. 25
The compounds of the fornmula | inhibit the cellular sodium proton

antiporter (Na+/H F= exchanger, NHE), in particular they inhibit t he
subtype NHE1. Because of the NHE- inhifhitory properties, the compounds of
"~ the formula |. and/ or the pharmaceutically acceptable salts thereof are .

et 32%5 s b ool e Btk S SRR BB TR cBBURREAN oo, 1 e

<+ 30 NH £d damage. 13 Sept enmber 2006 WO 03/ 101450 PCT/ EP03/ 05279 12
SHiGHS: .

- .Si'nce NHE inhibitors predominantly act via their effect on cellular pH

regul ation, they -can generally be conbl ned beneficially w.th other
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i nhi bi heK-BoRfugttsd 5ELIE HIRIB W i S '\%ltfiﬁfﬂi’ﬁﬂ@ﬁéﬂ IR, THe'alkyn§l rddicals t he
- sodi'um bi carbonat e cotransporter or ~of the sodi um dépéendent -
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- effect cause it is possible through themto . - = -
-enhanc%orgqs %§{r3$$9ﬁ§%%ﬁ§a$§ ‘ogically relevant pHregulating effects -

. of the NHE- i nhibitors described herein, 11 .10 I The use of the conpounds
~.of the_invention relates to the greventlon and treatnent- of acute and. -

. _chr.oni theiprd sadisaisrargshesen fiopn phanylutephiiil?-haphiy! gad indeiwvhr human
bl e f h
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descri bed herein are suitabl e because of t hei r phar nacol ogi cal propertles

as antiarrhythmc medicanents. 20 Qwning to their cardi oprot ective :
conporiégterognybradigals are mwgclaﬁortmqul@rammﬂp GaftdPoP: 7iBed BhiPmaceutical l'y
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t hl% patufﬁ)up a¥orlnglo?%l go%blﬁgggﬁ So various heteroatoms. The heteroaryl radlcals may be ) ?_' ‘
- attached by a!l positions, for example by the 1 posrtion 2 posmon 3 posntlon 4 - |
| ‘position, 5 posstlon 6 posmon 7 position or 8 pos:tlon Examples of heteroaryl are ‘
- | furyl, thienyl, pyrroiyl imidazolyl,: pyrazolyl, tnazolyl tetrazolyl, oxazolyl :soxazolyl

_ _;'thiazolyl isothiazolyl, pyndmyl pyrazmyl pynm:dmyl pyridazinyl, lndolyl indazolyl,

o 20 . qumolyl |soqumolyl phthalazmyl qumoxahnyl qumazohnyl and c:nnohnyl in parttcular

: E@ . thiazolyl, th:enyl yrrolyl yndazmyl, yndmyl pynmldmyl, furyl, tmldazolyl lsoxazolyl
SR -oxazoiyl pyrazmyl tetrazo!y! and trlazolyl Substrcuted heteroary! radlcals may be o
: subst!tuted in any pos;ttons ' '

" 25 'T-he Compounde of the formule.l inhibit the celiular sodiu'm-aprotc')n anti;ﬁerter (Ne"'lH'*" -
. exchanger, NHE) in partlcular they inhibit the subtype NHET. Because of the NHE- |
:-'inhtbztory propertles the compounds of the formulla: tand/or the pharmaceutlcally
acceptable salts thereof are suitable. for the preventlon and treatment of diseases
_ = g caused by activation of or actlvated NHE -and of dlseases caused secondaniy by the E .
30" . NHE-related damage. o o o '



the carBf

associated wth the devel opnent of i schem a-i nduced da t 'B rg@ él cul ar -
in the. 25 triggeri-ng of ischem a-induced cardiac arrh P8use of
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situations, the conpounds of the formula I and/or the pharmaceutically
“acceptable salts thereof used according to the invention can, because of
Inhibition of the cellular Na+/ H+ exchgpge nechanism be used as

medi canents for the treatnment of all acute or chronic ischem a-induced-

damage or 30 di seases induced prinmarily or secondaril é t her e% 13
Sept enbeinceddE intmbiiersredominanthEre yidteiceiiecs onrallularyd regutation, they hei r
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prot ect renoved organs for exanple during treatnent wth or storage thereof
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. especi aﬂérmrt he heart, ‘protect 15 effectively not only agai nst damage
. caused by ischenia and reperfusion but also against the cytotoxic effect ;)
~of 1Qedi canents |ike those used in particular in cancer. therapy and the %‘“_ '
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- 'sui t ablacuteandrdhirdnic dispasks in yeterinary and Sipesirainegiciee,dn pacticutar mirdan ef f ect s
of said 23 compounds. The reduction "in the cytotoxic effects, especially

. \C8¥-city, resulting fromconedication with NHEL i nhibitors makes

it additionally possible to increase the dose of the cytotoxic t her apeutic

- - agents and/or to prolong the nedication wth such nedicaments.. The

" t haSapélhus; the NHE inhibifors of theainvehtiom are stitable fyr thertrdzdmembo‘éd!deasdm y

i.ncreased bé ination wth NHE .i nhi bitors. 25
- . cause by iIschemia and by reperfusmn

o " The compounds descrlbed herein are su1tab|e because of their pharmacologlcal
I 'properttes as antlarrhythmlc medicaments. o . B
20 Owingto thelr cardioprotective component, the NHE inhibitors of the formula | and/or-

the pharmaceutically acceptable salts thereof are outstandingly suitable for infarction:
o brop'hylaxis' and infarction treatment and for the treefment'of angina pectoris, in which
 cases they also preventively inhibit or greatly reduce the pathophysiologioal processes
. S associated with the development of |schem1a-|nduced darnage in particular in the
- "25 tnggenng of lschemla-znduced cardiac arrhythmias. Because of their protectlve effects
| ~ against pathological hypox:c and ischemic situations, the compounds of the formula 1
- ahd/or the pharmac:eUticaliy acceptable salts {hereof used accofding to the inventio'n S e

K can, because of inhibition of the. cellular Na*/H* exchange mechanism, be used as
o medicaments for the treatment of all acute or chronic |schem|a-|nduced damage or
30 diseases induced primarily or secondarily thereby. | B
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In addition the NHEl inhibitors of the invention of tE:g for %Ia | and/ or

‘the phawmgﬁwtﬂg@al | y acceptable salts thereof can be

re is

~heart -damagi ng overproduction of thyroid hornones, thyrotoxrcosrs or on -
_external supply of thyroid hornones. The tonpounds of the forrmula | and/or

the pharnmaceutically acceptable 30 salts thereof are thus suitable for

improving therapy with cardiotoxic nediaments. 13 Septenber 2006 WO

03/ 101450 PCT/ EP03/ 05279 14 In accordance with their protective effect
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- for'st heHyskasgieattb:ak ligoidscand dundgswh@mmo tiee redipibhyorgadiseed cl onic and
. tonic spasns, states of psychol ogi cal 10 depression, anxiety di sorders and

psychoses In these cases it is possible to use the tJ NHE inhi br tors
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i nhi bi tors of NHE or sodi um dependent chlori de-bi carbonate
exchangt’# I aepperipher ﬁ@ﬂ%ﬁﬂf&#ﬁ%s &lgcording to the invention of the
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tiona ew se sul t reat ment type shock such.
as, f ormechaawieats fot hﬁd-tmeatemngcmhiytbgm Nerﬁr;rqnﬂapﬁtmﬁaooansitemnmaed a@ndshock.

20 The:co ou,n s.of the and/or tgosahar maceutical |y acceptable

salts therd M?'O ogigal sl thesheard is regtor

evention and treatnent of

“thronbotic disorders because they, as NHE inhibitors, are able to inhibit -
pl at el et. aggregation thensel ves. They are -additional I y able.to inhibit or

| _pr eventSmoe NbEd s mhitsitore | afabemaac tissue regidaorgans, seslmuaiiy thed heaperrotachn,
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.~ therapy and the therapy of autoimmune diseases, combined admlnlstratron with
compounds of the formula 1. and/or the pharmaceut;cally acceptable saits thereof is
_ 'suitable for inhibitihg'the cytotoxic _especially ca‘rdiotoxit side effects of said
20 compounds The reductlon ‘in. the -cytotoxic eﬂ’ects espeCIaHy the - cardiotoxicity, ‘

: \Q ~_resulting from comedication with NHE1 inhibitors makes it add:tronally possible fo

T

s

increase the dose of the: cytotoxrc therapeutlc agents and/or to prolong the medication
‘with such medicaments. The therapeuttc beneflts of such a cytotoxic therapy can be
-consrderably tncreased by cornblnatron with NHE mhlbttors ' '

In addltron the NHE1 snhlbltors of the :nventron of the formula ! andlorthe
pharmaceutlcally acceptable salts thereof can ‘be used when there is heart-damagmg
overproduction of thyroid hormones, thyrotoxsoosm or on external supply of thyroid
"’._hormones The compounds of the formula | and/or the pharmaceut:cally acceptable
30 salts thereof are thus suitable for i rmprovrng therapy with cardrotoxrc medicaments,



- by a retardation or prevention

“inhibitors of the present invention can therefore be cgn‘gl ned W|th ot her

.anticoagg&& apd/ or thronbol ytic active ingredients JeRPigaIbes 06y anpl e,
reconmbi naht "Y1¥%k ural  tissue pl asnminogen activator, strBETERPHERE

- urokinase, acetylsalicylic acid, thronmbin 30 ant agoni sts, factor Xa

- antagoni sts, nedicinal substances with fibrinolytic activity, thronboxane

receptor antagonists, phosphodi esterasej4 nhibitors, factor VI la

_antagonlsts cl opi dogrel, ticlopidlne etc. Conbi ned use .of the present NHE

~inhi b|t rs 13 Se ten&'nt 2006 %1101450 PCT/ EPO3/ 05279 15 wi t h NCBE
 nhi bi t 9 2cE0TGRBES hlemﬂret%\'%e eclagalostisehepisyinduced damage, the for
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accor di isghemiad ef tma/mtvous sgstermq ddpboaiiplof thalcetiralgigrededisyatem, pelmeng
;|nh|b|tor¥ ef f ect t]b 8_F)rollferatlon of cells, for exarrpleflbr | ast
proli f ePUt2RIR f%%ﬁfﬂe'e 6F the reatmant of sirokaesoh cotebral edeMaiscl e cel|s. The'
conppunds of the formula I and/or the pharnaceutlcally acceptabl e salts
~thereof are therefore suitable as valuable therapeutic agents for diseases -

in whi cltheslompaundsrafithé doratulah andfor dse phamaapeutivally accepiableesaltiheyesfause,
‘and can -t herefore ed as antlgt hero clerotjcs, agents faor chronic
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pharmaceutically ccept a erefore surta
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brotic disorders
. sui t abl @ntigpileptie Brivity aipantipsychotia am:vermgtementspebr a:aa'bdnate det’qrduamse and of -

& sor aanti bRt 5k xR ape@gSksade s ehilbRt nBiotGrahNKE eF o Beni es
-and hYDﬁd?udee%&ndfe‘Mch%m%x@ar%néféeeMﬁ’g gdtlr?,e,prostate They are

therefore suitable for the prevention tnment of heart failure
. (cdﬁgestlve heart failure = CHF) and for the treatnment’ and prevention of

.. prostat ia_or_ prost hypertr Si nce t her ni fjcant
Bl v i The HAPRBLARH 3B iR ionIBe Yornudd Grgliirie pharmaceuticaly
| acceptable salts thereof are additionally likewise suitable for the treatment of types of
- shock such as, for example, of allergic, cardiogenic, hypovolemic and bacterial shock.

' 20 The COmpoundé' of the formula | and/or the pharmacéu'tically'acceptable salts thereof
" can likewise be used for the prevention and treatment of thrombotlc disorders because -
7 'they, as NHE. mhlbltors are able to inhibit platelet aggregation themselves. They are

add:tlonaliy able to inhibit or prevent the excesslive release, occurring after lschemla

" and reperfusnon of mediators of inflammation and coagu!atlon especially of von
25 ) Willebrand f_actor and of thrombogenic se_le_ctm proteins. It is thus posmble to reduce
. and e_lim'inate the pathogenic effect of 'sig-niﬁcant thrombog_énic factors. Thé NHE .
inhibitors of the present invention can therefore be combined with other anticoagulant _ '
and/or thrombolytic active ingredients such as, for example, recombinant or natural )
o 'tlssue plasmlnogen activator, streptoklnase urokinase, acetylsal:cyl:c acid, thrombin ~
30 ¢ antagonrsts factor Xa antagonists, medicinal substances with fibrinolytic activity, '
- thrq_mbbxane recepfqr antaéonists, phoéphodieste'rase- inhibitors, factor Vlla
-antagonists, clopidogrel, ticlopidiné etc. Combined use of the .prese_n,_t NHE inhibitors ,




of the fornmula | and/or the pharnaceutically accept ablﬁ alts, t of are

sui t abl ew®e63/103450t he prevention and treatnent of high ?%&9{- g_ég‘se and of
-cardi ovascul ar disorders. In these cases they can be used a one or with a

suitabl e conbination and formul ation partner for the treatnment of high

bl ood pressure and of cardi ovascul ar di sorders. Thus, 13 Septenber 2006 WO

03/ 101450 PCT/ EP03/ 05279 16 for exanpf®, they can be conbi ned with one or

more diuretics with a thiazide-like action, |oop diuretics, aldosterone
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~ the present invention can further be used in conmbination with calcium

- channel bl ockers such as verapam |, diltiazem anlodipine or nifedipine,
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- Significant antii nflammtory effect and can thus
~anti i nfancomiarenst failurgs camegrbbi ti on of the rel ease of rredi ators of
~dinflammation is noteworthy in this connection. The conpounds can thus be
- used alone or in 20 conbination with an antiinflammatory drug for the

preventli was postibktd EHtw Hateen ettgﬁat:ohrté irftfibfted byttl@tﬂtimcfsd‘rﬁ@r ders.
“Conbi nati on partners advant ageousl'y used are eroi dal and non-ster.oi dal

ant i i hfcoampaunsisyofdhe dermutaéd aadtméhmabattnawuthaﬂveﬁcemiﬁbleceattséheteoperesed |
f h
o5t BT oS\ ARG BebBERE L FiBsrin et by %tcaﬁﬁt s o
the f Orrayte%ehtsaal@hﬁtarymsecondary cause, such as, for example cancers with a '
. pronounced tendency to metastasis.

7 The compounds of 'the_ formula | and/or.the pharmaceuticalty acceptable ealts thereof
20 arefurther distinguished by a retardation or prevention of fibrotic disorders. They are
: e&) ~ thus suitable as excellent agents for the 'treatment of cardiac fibroses, and of |
. pulmonary fibrosis, hepatic fi bI"OSIS renal fibrosis and other fibrotic disorders.

 They can thus be used for the treatment of organ hypertrophles and hyperplamas for
_ B example of the heart and the prostate. They are therefore suitable for the prevention
-725- ‘and treatment of heart failure (congestive heart failure = CHF) and for the treatment

"and preventlon of prostate hyperplas:a or prostate hypertrophy

Since there is significant elevatioh in NHE in essential hypertensives, the compounds
- of the formula | and/or the pharmaceutically acceptable salts thereof are suitable for
30 ‘ the prevent_iorj and treatm_ent- of high blood presst:re and of cardiovascular disorders.
In these cases they can bej Ltsed alene or with a suitable c‘o'tn"bination and formulation
, partner fcr the .treatment of high b_lloodpressure_and of ‘caljdipvascttlar disorderé. Thus,




pharmaceuti cal | y acceptabl e salts thereof show a beneficial effect on serum’
I'i popr ot %8 |t _is generally acknow edged that bl ood f2Peplebrs2946 ch are .

t oo hi gh, 3914y hyper|i poprotei nenm as, represent an ess&RTERPIANEK f act or
for the devel opnent. of 30 arteriosclerotic vascul ar | esi ons, especially
coronary heart disease. The reduction of elevated serum|ipoproteins
therefore has exceptional inportance forgthe prophylaxis and regression of
atherosclerotic | esions. Besides the reduction in.total serum 13 Sept errber

2006 1 5Q, PCT1ER03105279 , 17 chol t | t t | ly
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“the ser Jhus nificant, reduce the el evated serum -
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~cases of pathal ogical nmetabolic alterations, geneticarly-
" rel at ed aNaEeNIsts0f he angiofnsin ceceptorand its ee(hm)tolsmbtj(pes sbeh ps dodadapxi s and
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di abet es. In addi tion, the conpounds of the formil a
phar mac 4R @§|gllpeael@@udabwlunsmnds, dinzexide, ¢remakatim, minokidil anddieivatives n t he
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t her eof ch&anel),dohibitordsf KVES dider ef ore advant ageously used for producing a

nediiament‘ for the treatnment of 20 hyperchol esterol emi a; for producing a
ament for the prevention of atherogenesis; for producing a nedi canent
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~and treat(gent of .di seases induced by endothelial dysfunction,
pr oduci u@ a upgﬁlmmatory drugs. Inhibition of the release of mediators of inflammation

~ is noteworthyin this connectlon The compounds can thus be used alone orin
20 combination with an antiinflammatory drug for the prevention or treatment of chromc
©  and acute mﬂammatory disorders. Combination pariners advantageously used are
steroidal and non-steroidal antnnﬂammatory drugs The compounds of the invention

‘can also be used for the treatment of dtsorders caused by protozoa, of malana and of |
coccidiosis in poultry

25
" lthas additionally been found that Cmnpounds of tlte formula [ and/or the
E phan'naceutlcally acceptable salts thereof show a benef cial effect on serum
o llpoprotems it is generally acknowledged that blood fat levels which are too high,
N ‘oalled hyperhpoprotememlas, represent an essential risk factor for the development of
30 arteriosclerotic vascular lesions, especially coronary heart disease. The reduction of -
_' ' .elevated serum Ilpoprote:ns therefore has exceptlonal importance for the prophylaxns
o and regressmn -of atherosclerotlc leswns BeS|des the reduction in total serum -




25 for the prevention and treatnent of atherosclerosis- |nduced
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" i nduce endot h

- endot hel'i al dysfunction means that 15 the conpounds of the
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.- of atherosclerosis-induced thronboses, for producing a me camant for the

prevention and treatnent of hyperchol esterol em a-i nduced and endot hel i al

- dysfunction-induced i schem ¢ damage and post-ischemnic reperfusion damage,
- for producing a nmedi cament for the pretgntion. 30 and treatment of

hyper chol est erol em a-i nduced and endot hel i al dysfunction-induced cardi ac ‘
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. '.t her e°far?cf/8r Y pifthfacslutdf ééc%ﬁéﬁ@tsaﬁé ti8of l@ﬁH'tb% marked reduction in the

- infarctions induced by metabolic abnormalities and, in particular, to a 5|gmf cant
_ reduction in the induced infarct size and the severity thereof. Said compoun_ds are
~ therefore advanfageously used for producing a medicament for the treatrﬁent of :
| hypercholesterolemia; for prqducing a medicamejnt for the prevention of'athero_'genesis;_
-~ for producing a medicament for the prevention and treatment of atherosclerosis, for
" producing a medicafnent for the -prevehtion and treatmeri_t of_diseases induced by | ”
 .‘ ‘élevated choieéterol levels, for producing a 'medicein'ient for the preventionand -
| * freatment of diseases induced by endothelial dysfunction, for producing a medicament

" 25 for the prevention and treatment of atheroscleroms-mduced hypertension, for

| producmg a medicament for the preventlon and treatment of atheroscleroms-lnduced
~ thromboses, for producing a medicament for the prevention and treatment of
‘ hyperchCIestero!emia~induced and endothelial dysfunction-induced ischemic damage
~ -. and post-ischemic reperfusion damage, for producing a medicament for the prevention .
130 and treatment of hypercholesterolemia-induced and endothetial dysfunction-induced
cardiac hyperirophies and cardiomyopathies and of con_gestiVe heart failure (CHF), for
producing a medicament for th'e-preVention and treatmeht of ﬁyperCholeSterolemia- '




'dependent di abetes (NIDDM), with the insulin resistance being restrained.
.1t may in this connection be beneficial, to enhance theSapeMgpadis c

activity V4A@34U43% ty of the 25 effect of the conpounds of PCEEPDH&sETR ion, to |
conbine themw th a biguanide such as netformn, with an antidi abetic

~sul-fonylurea such as glyburide, glinepiride, tolbutamde etc., with a
"glucosidase inhibitor, with a PPAR agog'%st such as rosiglitazone,
.- pioglitazone etc., w th an insulin pro

~form with a DB4 inhibitor, with an insulin sensitizer or with
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- acute (%ia :
. These" pﬁidsolceawlp%hdsaﬂ%é ﬂirﬁi&éllaﬁamiwépnémum adcopablel its| thegeafgi ng
~_period, such as illness, invalidity and death, which can new be made
- arrenablleaddﬂeffedt\neepmt&(ﬂm againstremidothalies damege ofi asigus origing. dhior der s
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WI age-rel a ed

utilizable effect's agai nst di seases and di sorders of the )

si on 15 st ates and under normal, non-ischem c conditions.

are valuable medicaments for the prevention and treatment of coronary vasospasms,
| peripheral vascular diseases, in particular intermittent claudication, atherogenesns and
| atherosclerosis, left ventricular hypertrophy and dilated cardiomyopathy and thrombotic
. disorders. | o B .
20 | |
o It has additlonally been found that compounds of the formilla | and/or the ' ,J?
_- pharmaceutlcaliy acceptable salts thereof are suitable in the treatment of non-insulzn- |
- dependent dxabetes (NIDDM) with the insulin resistance being restramed It may in’
“this connection be beneficial, to enhance the antidiabetic activity and quahty of the

25 ~ effect of the compounds of the :nvent!_on, to combine them with a blguanlde such as

: metformin, with an antidiabetic sulfonylurea such as glyburide glimep’iride tolbuta'mide
. ete, with a glucosmiase inhibitor, with a PPAR agonist such as romglztazone _
R ploglltazone etc., with an insulin product of different admlmstrat:on form, W|th a DB4
= inhibitor, with an insulin sensitizer or with megiitinide.
30 | | | N |
Besides the acute antidiabetic'éffects, the compounds of the formula i andlo_r-the-
' 'pharmaceutically acceptable salts thereof counteract the development of late




‘mani festations of wear of organs are, for exanple, the inadequate r6es'ponse.

-reactions. This age-related 25 decline in the reactivity

and reagfd ¥i/fayasef the bl ood vessels to contraction andd %ﬂﬁ%@% 9 '
of vesSsel's to

constricting and relaxing stimuli, which are an. essential process of the
cardi ovascul ar systemand thus of |life and health, can be significantly
elimnated or reduced by NHE i nhibitor$9 One inportant function and a
measur e of the maintenance of the reactivity of vessels is the bl ockade or
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“conpounsteventidrhend teatthant ofdat¥ dambge frbth Siibletas) Uch @8 @iabdficOHpHid gy,
-PCT/ EPO3/ 05279 20 pharmaceutically acceptaple salts thereof, are thus

. s cause
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pr o&es swits tHehantithahétiemedicahments fust destritied ungerdl!DDI thestmiontithg he decline

in the adaptation,of the heart to a requjred unpi ng out put. of the heart.
This diGRMyIBaERN wit i%b@’ﬂﬁﬁ?‘% OSRES @RFBPH@UE"'@EH‘S@&%H%@C @f'ﬁ"ﬁ’@oﬁal‘h@ _

proces§hj%ﬂd®egﬂ§§ cases connected with a dysfunction of the heart which-
3 inter alia by deposition of connective tissue in the nyocardi al

" tissue. This 10 deposition of connective tissue'is characterized by an
“increase in the weight of the (+. .heart, by an enl argenent of the heart

"and patent applications have
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he tre nt of various forns of

- cancer théiapButieall &ilfgﬁ@@eﬁ@c@é’égﬁﬁst die¥88s BAYIRErEERINthE 8htifd S ng  that

-not only is it poss

‘e to cure a cancer which has already occurred through

20 i nhirfimiriNaforgarishi whithi £18.assbbiatdch&iiR the nirfifesRItRONS b ke crvmidaligh! ¥

“significant retardation of the age-rel ated. incidence of cancer through

_NHE i nhirbgriessive afyimgptocesh amidywhiohiogoor mpéhﬂethtggoﬂ acuitl h?rpbm-fuﬁimr ders,

occurring as a result of aging, of all organs an not only certain types

-of 18anctateasadwungier eosmd!, mondschemis adnditidnisy ihgses ipgthdlogieal; agelrelpied The

conpounds of the fornmula | and/or the pharmaceutically acceptable salts

"t her eofmanifestations induced over the long aging period, such as illness, invalidity and

" death, which can now be made amenable to treatment with NHE inhibitors, are

- diseases and disorders which are -eésentially caused by age—re!at_éd changes in vital

: \5&) 3 _' - orgahé and the fUnction thereof an_d become increasingly important in the aging -

jTogs

20 - organism.

7 'D_isorders cohnec’fed with an age-relate_d functional impairment or with age-related
" manifestations of wear of organs are, for example, the inadequate response and
réa-ctivity of the blood vessels to contraction and relaxation reactions. This age-related
25 dedline in the reactivity of vessels to constricting and relaxing stimuli, which are an
essential process of the cardiovascular system and thus of life and health, can be
| - significantly eliminé,_ted or reduced by NHE inhibitors. One important function and a
" measure of the maih;cenance of the reactivity of véssels is the blockade or retardation
.. of the age-related progression in endothelial dysfunction; which'can be eliminated_
30 highly significantly by NHE inhibitors. The compounds of the formula | and/or the



25 are thus outstandlngl y suitable for the treatnent a a ul ar,
' i ffsﬁssn% {ééi)%t

the prev n of age-related types of cancer. There o] be
not onl y%&@f"dy"“ shifted highly significantly in time anBCT/EBBIAIY S he
normal statistical extent, in the occurrence of age-rel ated disorders of.
all = 30 the organs invest i gated, including the heart, vessels, l|iver etc.,
and a highly significant delay in canc of the elderly. On the contrary,
there is also surprisingly a prolongation of life to an extent which has

to date been achievable by no other group of 13 Se~pptenber 2006 WO
03110148@mmareuticalycareotatie satisithesaehare thus pptstapdingtysuilable @athe s. This

e ac e BBy RE oBirhbred B ronioR i BhebBretdisliidlt . e -

- i nhi bi tegpechlly lbf ditbahitiant chaadiatios] pl es, nmeasures, substances and natural

products which are used in gerontol ogy. and which are based 5 on a different

. mechani sm of action. Such classes of active |ngred| ents used in
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ant I'oxi cor r eén caloric|l oad
or foodontroetability df tHecheart aad the declirse lntﬂhe adamaﬁtst obothevieat tdi 2 tetuired

.measures can take place for exanple with appetite suppressants. It is

| i kewi PEMRIEG PHFR!JttCFS the heatef his dimirished eficiancyief fhe Rt @sa FORSamIENSBNent s
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Caz2+ an agonrs I SAt nor na carren S suc

* chol estiecahsddinesidliz gdepssitidhef connetivgtissfie imthd myuusm:eil t:ssdé Orhishe

- pharmaceutical | y acceptable salts thereof are thus outstandj ng ?/ sui t abl e
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-exchangarprising tﬂat ntrwas bess}blemlnimst corfnpbbtelyrtdemlslb(t asshging of thegerarensi on,

i ncreased in _ce

- at heroscl er s, di-abe S s which are
r eadi 1 Qrea- %WBO‘HWE Q%FEH %?ehth&sp QW@HHﬁﬂlYeﬁcq%t@l?ﬁﬁ%cyt es,
pl at el g .
Phor of Sigef ard é‘b&"é%éﬂ'é 9‘%@ fig HeefhenDand Proveibl f ot Talir®, ) ¢
inis henfcusgaesiwemeayhfwwe:(@gié):t s for deternining and distinguishing -

di fferent types of hypertension, but also of atherosclerosis, di abetes and

3 the I ate conplications of diabetes, proliferative disorders

Whereas preceding patents and patent appllcatlons have claimed the treatment of
_ various forms of cancer which have already occurred, it was now extremely surpnsmg
_that not only is it poss:ble to cure a cancer which has already occurred through

. 20  inhibition of prolrferatlon ‘but there is also prevention and highly sngnif cant retardatlon

,Of the age-related incidence of cancer through NHE inhibitors, A particularly o ;LJ -
noteworthy finding is that the dlsorders oceurring as a result of aglng, of all organs and
'.not_ only certain types of cancer are suppressed or occur‘w:th a highly significant delay.
~ The compounds of the formula | and/or the pharmaceutically acceptable salts thereof
. 25 - are thus outstandingly suitable for the treatment and in partlcular the prevention of

o age-related types of cancer.

~ There is now found fo be not o‘nly a delay, shifted highly significantly in time and
| beyond the normal statistical extent, in the occurrence of age-r_ela’ted disorders of all
30_ the organs investig'ated including the heart, vessels, liver etc., and a highly significant
e delay in cancer of the elderly. On the contrary, there is also surpnsmgiy a prolongatlon
~of life to an extent whlch has to date been achievable by no other group of



25 etc. The present invention also relates to processei%for t he 3 nt hesi s

~of isoi @l @neideri va- tives of the formula | 13 Septe 552% :

- 03/101450 PCT/EP03/05279 22 0 RL NP R3s/ ~(q R2RA OR5 NHZ R6 NH2
Mor eover, the conpounds of the fornmula | -may be in the form of tautoners,
racem c mxtures, enantioners and di astereoners. These fornms also form
part of the invention. (E 5 The conpo2hds of the fornula I, in which R4
and R6 represent hydrogen can be pre pared fromthe phthali m des of the

1|‘\IerR3rruI_ ?n%&é%n%&%%%{‘gnwam}ﬁ E:%Hhe%‘ %s%ﬁ&ﬁu%eﬁgéﬁ’&l@ﬁﬁ' 1ﬁhi§&§%@se\l_ R}%O o El
“ RS NHz rivgkeq it@):ssibiemesldebﬂiﬁe TUse cgmmeetivesmgtetbemts aloeon husnars dmd | ows: 10
Z)n 2| ,C%q%gﬁs t3/ gcrnln ine t?'nersg?\f}sg?n%l ors m&h&kﬁgl{_ Iac ve p r?élp}ers]en;e%gg}gsa ' in
-substances and natural products which are used in gerontology and which are based
5 . on adifferent mechanism of action. Such classes of active i'ngredients used in
gerontolog:cal therapy are: in particular vxtamlns and substances with ant:oxndant -
' actiwty Since there is a correlation between caloric load or food intake and the aglng
-process, the comblnahon with dietary measures can take place for example with
o appetite suppressants. It is likewise possﬂa!e o consider a comblnatlon with
| &{) 10 hypotenswe medicaments such as wzth ACE inhibitors, angiotensm receptor

o antagonists, diuretics, Caz"' antagonlsts etc. or with metabohsmunormahzmg
| medicaments such as cholesterol-lowering agents. '
. The compounds of the formula | and/or the pharmaceutlcally acceptable salis thereof
o , _are_thus‘outstandlngly suitable for the prevention of age-rela_ted tissue changes and for :
- 15 . prolonging life while retaining a high quality of life. o

" The compounds of the invention are effective inhibitors of the cellular sodium- proton
-antiporter (Na/H exchanger) which in a large number of disorders (essent:al
. | hypertension, atherosclerosis, diabetes etc.) is also increased m\ceils which are readily -
.20 amenable to measurements, such as, for example, in erythrocytes, platelets or
‘il) o " leucocytes. The co'mpounds according to the inVentien are therefoi'e suitable as |
| - outstanding and simple scienttﬁc tools, for example in their use as diagnostic agents -
for determining and dIStII‘lQUIShII’Ig different types of hypertensmn but also of - -
S atherosclerosis, diabetes and the late complications _of diabetes, proliferative disorders
©.25 - efc. '

o The present invention also relates fo processes for the synthesus of ssomdolone deriva-
" ftives of the formula | | |




- . phosphonoacet ate and a base,

al cohol b) .the product obtained is then reacted with ap

al koxycar bonyl net hyl enet ri phenyl - phosphorane in tolueﬁéseﬁwnmﬁf%pQﬁ
trialkyl wbesphaesoacet ate and a base c¢) the product obtalmeqﬂmﬁymgﬁpted
wi t h' guani di ni um chl ori de and a base or with 15 guanidine in e.g. an

al cohol having 1, 2, 3 or4 carbon atons. 13 Septenber 2006 WO 03/101450

- PCT/ EP03/ 05279 23 The reduction reaction a is preferably carried out using
a hydride, such as potassium borohydrﬂ@e or sodi um borohydride, in an
aliphatic alcohol having 1, 2, 3 or 4 carbon atons, preferably nethanol,

or in tetrahydrofuran, at a tenperature of between OC 5 and the boiling
point of the reaction nixture. Reactlo b is generally carried out in the
presence of a suitable al koxycarhb nmet hyl enet i phenyl phosphorane in a
“sol vent, such as toluene, atrfs -:rat.fihgﬁ bet ween 20C and the boiling
poi nt of the reaction mxture, s8 tfle presence @f a 10 suitable, trial kyl
-hydrlde in a solvent such as

1, 2-di mret hoxyet hane, at a tenperatu-i
of the reaction rixture. Reaction c igggenerdifzy carried out in the

- presence of guani di ni-um hydrochl oride and a \base, such as potassium .
“‘tert-butoxide in an inert solvent,. such as ;nnthylfornanlde 15 at a - -
.tenperature of between 20C and the boi | i ng p0|nt of the. reaction m xture,

B s e e

bet wee nrkGres) endhiforberd and deetdreonirs  Tisedeciatinsalsarforinipart of the invention.
.Alternatlvely,,certaln conmpounds of the formula I, in which R4 and R6

o epresent .(a hydrogen can be. prepared fromthe al dehydes of the fornul a{w).

o CEROSARB e YR PR il b

pared from the phthalimides of the formula (il) according to the following general

- synthetic scheme:

- ) The general synthetic scheme is as foliows .
| 10; - a) a complex hydrlde is reacted with a phthallmlde (of the formula )i in an ailphatlc
N ~alcohol , ' '
~ b) the product obtamed is then reacted with an alkoxycarbonylmethylenetnphenyl- -
phosphorane in to#uene, or with a trialkyl phosphonoacetate and a base |
"r'c) the product obtained is reacted with guanidinium chloride and a base or W|th
‘1.,57 ,guamdllne ine.g. an a_lcohol having 1,2, 3 or 4 carbon atoms,
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(1b) O NgBodmgsgieneral synthetic schenme is as fol | ows3 F{r}ﬁ d of
-the fornmula I11 | s reacted with al koxycar bonyl net hyl ene- PG3I 527
tri phenyl phosphorane in toluene or with a trialkyl phosphonoacet ate and a
base 5 b) the product obtained is reacted wth an am ne of the fornula

- RBNH2 (R3 having the sane neaning as 2&® fornmula |) and a carbodiimde c)
t he product obtained is placed in contact w th .guanidi niumchloride and a
base or wth guanidine in e.g. an alcohol having 1, 2, 3 or 4 carbon
‘atoms. Reaction a is generally carried out in the presence of a suitable

-al koxy ce{ebRuifetid? ré%ti&)‘n'&&%r@fé??ﬁ yda?ﬁé’é%@?%ﬁﬂﬁ (? I’i\(]cﬂflqga' %Péﬁ a8 oYgdtumsuch
as toluene, at a tenperature et ween Oi oint of the
react i dmrahydndeeor godiim bdrehydridss e analiphatic alcohbl kaving 4| zys or 4 carbon _
«phosphonoacet at.e d a,bas i um a uch as
D20 di RPHSxisTeraRl mathan ewa?etﬁtﬁeﬁlrﬁe%ee{?wraﬁﬁee?@ gort 00 poi 1

. of st heyjeRettddih ad@éih%ﬁhe]réaaﬁﬁpﬁilﬁﬂré) is carried out in the presence of
t he appropriate ne R3NH2. The process is generally performed.in the

~ presence of a coupl ing agent used in peptide chemstry, such as a |
B I e ol g
. ol Ve”&netﬁyleheﬁﬁat@hy@hbébhéféﬁe R8BIV Ent, such as toluene, at a temperature of
. - between 20°C and the boiling point of the reaction mlxture, or in the presence of a
X &) 10 . suitable trialkyl phosphonoacetate and a base, such as sodium hydride in a solvent,
o such as 1 2—d|methoxyethane ata temperature of between 0°C and the boiling point of
~ the reaction mixture. - '
*. Reaction ¢ is generatly camed out in the presence of guanidinium hydrochlorrde and a
'base, such as potassmm tert-butoxide in an inert solvent, such as dmethylformamsde
15 ata temperature of between 20°C and the boiling point of the reaction mrxture orin
the presence of guanidine in a solvent, such as an alcohol having 1, 2, 3.or4 carbon
| atoms, preferably isopropanol, at a temperature of between 20°C and the borllng pornt_ '
' of the reaction mixture. o | S

20 - Alternatively, certain compounds of the formula 1, in which R4 and R6-represent |
' (\) ~ hydrogen can be.prepared from the aldehydes of the formula (IIi) ecco.rding_ tothe -
- following general synthetic scheme: | IR |




‘tetrahydrofuran or dioxane), an am de (for exanple'dln?thylfornantde) or a
chlorinated inert solvent (for exanple nmethylene chl or{dgéptember 2006
1, 2-di chi¥PIAN4Me or chloroform, at a tenperature of b@CWEPAIEZIENd t he
b0|I|ng point of the reaction 5 m xture. Reaction ¢ is generally carried
out in the presence' of guanidinium hydrochloride and a base, such as
‘potassiumtert-butoxide, in an inert sobyent, such as di et hyl f or mani de,
at a tenperature of between 20C and the boillng poi nt of the reaction
m xture, or inL,) 10 the presence of guanldlne in.a solvent, such as an
al cohol havi ng 1,'2, 3 or 4 qarbon atons, preferably |sgpropanol at a
t enperature of between 20C arfl -t.he b0|I|ng point of the}ljreaction m xture. .
The conpound of the fo 6@ whi cly R4 represe- al kyl group and R6*
15 represents hydr &y be prepauaii44wnthﬁ1-- ' of the fornula
(I'l) -according-to the ¥ Schene: 00 a RL -R3 R1
: S 4 : Rz ' R2 R4 0 R5 NNZ RS’
- Ade) NQAIk 'NHZ av). The gemeral synthetic schent is adlfol payus: a) a
pht halim de (of the fornfilla I1) is reacted with an alke ;'eS|un1haI|de or
with an 20 alkyllithiumreagent, e.g..in.an ether 13 Sept gnber 2006 WO
03/ 101450 PCT/ EP03/.05279 ~ 26 b) the product obtained ijs thén reacted with
~an aIkoxyCarbonyInethylenetriphenyl--phosphoraneilﬁh | uene, or with
‘1-ethoxy-1-trimethylsiloxyethylene-and a Lewis acid ‘g the product
obtalned |s reacted with guanldlnluntchlorlde and a base or with
o]

R1

| The general synthetic scheme is as follows:
~ a) a compound of the formula il is reacted with a_lkoxycarbonylm.ethylene-
) _'triphenylphosphorane in toluene or with a trialkyl phosphonoacetate and a base |
5 b) the product obtained is reacted with an amine of the formula R3NH2 (R3 hawnglthe '

s same meamng as in formula ) and a carbodiimide . :
c) the product obtalned is placed in contact with guanidinium chlonde and a base or , Q _
with guamdme in e.g. an alcohol havmg 1,2, 3 or 4 carbon atoms. B
7_ : Reactron a is generally carried out i in the presence of a suitable alkoxycarbonyl— _ |
. '10' methyienetnphenytphosphorane inan. inert solvent, such as toluene ata temperature
' ,' of between 20°C and the boiling pomt of the reactlon mixture, or in the presence of a
‘suitable trialkyl phosphonoacetate and a base, such as sodium hydride in & solvent

o such as 1 2—d|methoxyethane ata temperature of between O°C and the bonllng pomt of
the reactlon mlxture

5 |
_' Reaction b is .carried.out in the presence of the appropriate amine R3NH2 The
¥ prccess is generaliy performed in the presence of a couplmg agent used in peptide |
'chemlstry, such as a carbodiimide (for example N N’-d:cyclohexylcarbodumtde) or




'-gtJanl dine, e.g. in an alcohol having 1, 2, 3 or4 carbon_atons. 5 Reactlon a

I's pref erRpdhhycaadori ed out using an al kyl magnesi um hal i aésﬁ?te %g?%ﬁ l'ithium -

-reagent, in a solvent, such as an ether, preferably tetrahydrofuran, at a
t_errperature'of between 0C and the boil i ng point of the reaction m xture.

10 Reaction b can be carried out in the presence of a suitable
al koxycar bonyl net hyl ene- triphenyl phosgfhorane in a solvent, such as
tol uene, at- a tenperature of between 20C and the boiling point of the

et BTk LRI 4 58 s GhBI AR |0 e
Arifl attétrahfdréﬂ:rbﬁ@?ﬂmﬁ@n\ezr&n it (f@extifplealif@EiyRMManidepot #mper at ure of

bet ween 15 -78C and 20C reparati.on of derivatives, such as -

- 1- et hoahlarinated mﬂmlgemtdiqreexme methpleserchinside, 4. 2gichloroeihamerer 1987, -

" hyar ocrpimlsat S et Rircfeg bt iy e BBl ot #?r@é%*dﬂqert

sol yentmixfieh as dinethyl formanide, at a tenperature of between 20C and
the boiling point of the reaction mxture, or in 20 the presence of

~guanidine in a solvent, such as. an al cohol having 1, 2, 3 or 4 carbon

BT R PRberREAR SRk i e AR A BTN RS |

‘whi ch Iﬁ"aseem@seebstmumt kort-batoxide, daanlisen solvedf, suehed dinmthyiformesiide,s of .
the formula (1V) according to the fol | owi ng general synthetic, schene: 13

© Sept eni @ iggweratiys obpatveeno20°Cand thepbpiting point of the reaciopimixturs, orin. Ry,

& 316!3 tﬁ%%ﬂsegcg?of 'aﬁaﬁdu%s n%%lv@ﬁt %ﬁchyyskan él'cgholfhetm% 1Rb BloRa carbon

- atoms, preferably isopropanol, at a temperature of between 20°C and the boiling pomt
of the reaction mixture. '

The compound of the formula 1, in which R4 represents an alky! group an_d R6
15 represents hydrogen can'be\prepared from the phthalimides of the formula (1)
- according to the following general synthetic scheme: _ f ' ‘

The general synthetlc scheme is as foilows .
. a) a phthalimide (of the formula !I) is reacted w:th an alkylmagneswm hallde or with an -

: '20‘ alkyll:th:um reagent, e. g tn an ether -




R2 R&A ORS RS NH2 (ld) NH2 The general synthetic sch S | Iovvs
the conmpound of the fornula IV is reacted, in the preszﬂgg 'SF‘%F’ ?ﬁ% :
~di i sopr opYPHHIEE® wi th an R6-Hal, where Hal is F, O, Br cIrC'IVEP()S'Oi?.)mthe
product obtained is reacted with such as guanidi niumchloride and a base or
wi th guanidine, e.g. in an alcohol having 1, 2, 3 or 4 carbon. atons.
Reaction a can be carried out in the prgsence of |ithiumdiisopropylanm de
“in an inert solvent, such as an ether ﬁreferably tetrahydrofuran) and in
the presence of a surtabl e 10 alkyl halide R6-Hal, at a tenperature of
bet weenb) mmuct)obtammbtsrtbm reacied avithr an e!koxwarbedylmethylenetmehpnﬂsence of

o ner PhESHBRDS T ens vt trtRoR e RS BR e 4d LS Bittheen
20C- a”dc}th% petlenebtaricttis @éaét@& Wlﬂ‘?@ﬁérﬂ&ln"ﬂrﬁtdhkﬁ'rdeoénd 8 pdsBorRiigsence of -

- guanidine in a solvent, such as an having 1, 2 or 4 carbon 15
at'ons, gvamidingbeyg. neapratmhtdlhavmg h 2,éhord gathan afonmsst vveen 20C and t he

boi Ig ng point of the reaction mxture. If the conpounds of the fornula.
(I1)” are not commercially avail abl e, they can be pre- pared, for exanple

(route RpacfiorPaid proferdblpemeRe dit %ﬂﬁ i anéhanﬂ%naé @rért/el fihi the

- presence of the appropri‘ate am ne 2-and an aci d, such pa uene .-
13 Sept E@gent, inessolventpsuanas so etloaw, emfsrajﬁg Vﬁram@remr@h(ﬂtrsctempelatum oft

sol vent e etween 20C and the boiling
" poi nt o‘?e‘?‘%“r&%ﬁ%ﬁﬁ?t‘ﬁﬁ&%"ﬁr q‘?ﬁ‘%ﬁ% ?I‘?"frﬁe Gabri el nethod, starting-
“wth the correspondi ng potassium phthalim des of the formula (VlI) -in the -

: presence of . the appropriate alkyl halide of the fornula R3Hal and in.a -
" sol MentReastian bsap he eartingloubimitie presence af a stifsble alkexysarbenywethydeneand {);

L1, RnfPhBe b £ BB A end i RSO R B
R1 N- R3nd the boiling point of the reaction mixture, or in the presence of 1-ethoxy-1-

- trlmethylsaloxyethylene and a Lewis acid, such as titantum(IV) chloride or trimethylsilyl :
.. fiflate, in an inert solvent, such as dichloromethane, at a temperature of between .-
15 . -78°C and 20°C. The preparatlon of denvatlves such as 1-ethoxy—1- '

tnmethyls:loxyethene, is described in Synth. Commun. 1987, 17, 1. _
- Reactioncis generally carried out in the presence of guanidinium hydrochioride and a
- base, such as potassium tert-butoxide in an inert solvent, such as dimethylformamide, .
. ata temperature of between 20°C and the boiling point of the reaction mixture, or in
20 lf- the presence of guanldrne in a solvent, such as an alcohol havmg 1,2, 3 or 4 carbon
' _atoms preferably rsopropanol ata temperature of between 20°C and the boiling pornt "

B of the reaction mrxture

- The compounds of the formula 1, in which R6 represents an alkyl grotjp can be pre-
o 25 pared from the esters of the formula (IV) accordmg to the following general synthetrc
. scheme '




"R ORR O RILNKR2O (VI) |If the conpounds of the for are not
comrer ci ¢ y3Ayagl abl e, they can_be pre 10, pared, for é%ﬁ%&fﬁ@@nthe

-corresponding phthalic acids in acetic anhydride, at a tenperature of

bet ween 20C and the boiling point of the reaction mxture. \Were necessary;

a protecting group for the am ne, alcohol or acid function and

~deprotection nethods, such. as those d@&fcribed by T.W G eene, Protective

Goups in 15 Oganic Synthesis, J. WIley-Interscience Publication (1991),

are used. The conpoHnds of the forrmula | can optionally be converted into

' addltlon salts withfan inorganic or organic acPd by reacting such an acid

«in a sol vent, an organi c %0l vent syeh.asian al cohol, a ketone, an .

et her or R4 rtatredRs'oI veet—.-—'l:hesqﬁ 2 fggm 20 part of the
I nvention. Exapple harmaceutical |y gceptghl e salts that can be
“menti oned’ irecl uda ty e |l owing salts: & wesul phonat e, hydr obrom de,

- hydrochl ori de, citrate, et hanesul p ,
‘i odate, nal eat e agnat e, net hanesul phohat gy
“met hyl enebi s(( l\gxynapht hoate), nitrate, 13 Septerﬂﬂt‘ 2006 WD 03/ 101450 _
PCT/ EP03105279 9 oxal ate, panpate, phosphj & salicyl ate, succinate,

f umar ate gl uconat e,

-sul phate,- tartrate, theophyllinacetate and [p-tol uenesul phonate. |If the
* compounds contain an acid group, they are cdpable of forming salts with
_bases, for exanple as. alkali  netal salts, prefeerably sodium or potassium
salts, or as 5 ammonium salts, for exarrpl 2 as Fgalts wrth anmonia or organic
am' nes or am no acids. They can al S%D G %% zwi tterion. List. of
apbrevi ations,. 10 ACN-Acetonitrile | . z | -yl - met hanone DCl
sor pti on- chemical ionisation DEA - I ne gDl P 2- | sopr opoxy- propane
15 DMVE 1, 2- Di et hoxyet hane

R6 N NH,

@) N,
The general synthetic scheme is as follows: . _
a) the ccmpound of the formula IV is reacted, in the presence of lithium
~ diisopropylamide, with an R6-Hal, where Hal is F, Cl, BrorI.

5 _b) the product obtalned is reacted with such as guanldznrum chioride and a base or .
“ wrth ‘guanidine, e. g in an alcohol having 1, 2 3 or 4 carbon atoms

- C\_) . 'Reaction acan be carried out in the prese_nce of lithium diisopropyla_mide in an inert o
solvent; such as an ether (preferably tetrahydrofuran) and in the presence of a suitable
. 10  alkyl halide R6-Hal, ata temperature of between -78°C and 0°C. | o
' Reaction b is generally carried out i in the presence of guanidinium hydrochlorlde anda
‘base, such as potassrum tert-butoxide in an inert solvent, such as drmethylformamrde
- ata temperature of between 20°C and the boiling pomt of the reaction mrxture orin.
o ‘the presence of guanldme ina solvent such as an alcohol havmg 1, 2 3 or 4 carbon
15 atoms preferably isopropanol, at a temperature of between 20°C and the borlfng polnt
of the reaction mixture. '

If the compounds of the formula (I1) are not commercially available, they can be pre-
7 pared for example (route a) from the correspondmg anhydrides of the formula (V) in
e 20 the presence of the apprcpnate amine R3NH2 and an acid, such as para-toluene-




DIVF N, N-Di met hyl formam de EA Ethyl -acetate El El ectron | npact ES

El ectrospray .ioni zation 20 Et OH Et hanol HEP n- Hept anel3 Fepiemkee?dQs acid
HPLC H ghVR®3AMsfhnce |i qui d chronat ography KOt Bu Pot assPOREPes 270Ut yl ate
~ 25 MeOH Methanol M P. Melting point MIB 2- Met hoxy- 2- net hyl - propane  NW
1- Met hyl - pyrrolidin-2-one 1-PrOH |sopropanol 30 RT Retention time TFA Tn
| uoroacetic acid 13 Septenber. 2006 WO L3/ 101450 PCT/ EP03/ 05279 30 The
following exanples illustrate the inverfion. Exanple 1: a)

N-[ 2- (2- Met hyl - 3- oxo0- 2, 3-di hydro- 1Hi soi ndol - 1-yl )acetyl Jguanidine 0 N~
ON HzﬁuB)hquc acidyin aasdvgnbfsughasltdluananata|tmmpdmtmeeofatmiweem20éc and

e kR pRling it g BATRE AR PR BRI fF by e GnEE mathad, starting
at rmsphwm b @arfe@.ﬁ@ﬁambtmawumthgmhmsoéf tﬁ@ rfn‘ﬂila I)QH he pRAdcPEBGFDY
yl - 0-2,3-d c?‘h

~addition of a solutionof 2 g o hyl  (2-meth

. Hi soi ntle ampmpﬂa&a&vbhahdem‘ the f@WfBUIGfRSiﬂamnd/ima)soiﬂﬁntlsucmas react | on
| m Xt%'r edirﬁeﬁl%f{)ﬁﬁ&na&e At a‘:’E %re‘%tldrrg o{‘ Beween 0°C and the boiling point of the

| reaction mixture, by application or adaptatlon of the method described in Tetrahedron
1998, 54, 14437,

| (v:j

. Ifthe compounds of the formuia (V) are not commercially available, they can be pre- -
10 pared, for exampie from the corresponding phthahc acids in acetic anhydride, ata
‘temperature of between 20°C and the boiling point of the reaction mixture:

. Where 'necessary', a protecting-group for the amine, alcohol or acid function and
| ‘_.deprotectlon methods, such as those described by T.W. Greene, Protective Groups in
-0 15 Orgamc Synthesm J. Wiley-lntersmence Publlcatton (1991), are used

. The compounds df the'formula | can 'opfionaliy be conVerted into addiﬁon salts with én .
_morgan!c or organic acid by reacting such an acid i in a soivent, e. g an organic soivent
"such as an alcohol, a ketone, an etheror a chlonnated solvent. These salts also form
20 | part-of the invention. Examples of pharmaceutically acceptable salts that can be
B mentloned include the following salts: benzenesulphonate hydrobromide, -
-_hydroch_lorlde, acetate, citrate, ethanesulphonate, fumarate, gluconate, iodate,
: 'méleate,‘isethionate; methanesulphonate, rhethylenebis(ﬂ-oxynaphthoate), nitrate, -




~region of 20C for 16 hours foll owed by add|t| on of 100 gnﬁ of water. The
.pH is adygsseflaieo 8 by addi ng 50 cnB of 1 N hydrochl ot €€ m er%ﬁ@ t he
“m xture is concentrated under reduced pressure (0:6 kPa) a a {errperature
in the region of 30C. The evaporation residue is taken up in water and
then filtered. 0.35 g of N-[ (2- et hyl - 15 3-o0x0-2, 3-di hydro-1

H-i soi ndol - 1-yl )acetyl ] guanidine is thu& obtained in.the formof an
off-vvhi'te solid nelting at 214C. Mass spectrum El: W 246 (M), We 159

e i e U S

~ -added tdheormdlpmmetate anfl p-tbliergesullphonate.
i hydroi soi ndol -1-one in 110 cnB ‘of toluene. The

; ?eQX? |r 8 W@%ﬁ%lﬁ%f&%ﬂ?@m@@ aid graup.ithey gre sapatie ob{erming saliswuithhasesd t o
K d
Ja tenpekgt ?Ibgalﬁ:éélgaﬁ gﬁﬂé{;ﬁs’bl?‘ri’% ﬁ%%rg%scéﬂrﬁﬁ]% tﬁsélﬂﬁnséiﬁnﬁﬁgérat ed to

- dryness un era ure € region of .
40C.5Th eannmenniuabalts Ifor exaraplerasugaltswills ahfmoni@ arforgamit lhines beamifddacids,

-pr eci pi é%te for d is filtered ﬁff and then washed twi ce 13 Septerrber 2006
- WD 03/ 101%¥¥Fap2 Q\PPEP@?FT&?@ Zyyi BF@fnhyl ether. The filtrate is concentrated
© 'to .dryness under reduced pressure (2 kPa) at a tenperature in the region

- of 40C to give an orange-coloured oil, which is purified by chromatography
under - aLighof pbbresdations60 kPa) on a col urm of 'silica gel (particle size
~ 20-45 pm, eluting with successive mxtures of 5 cyclohexane/ethyl acet ate
- (70/ 30, 65/35, 60/40 by volunme). The fractions conprising the expected
- {Drogyict Agne conbi ned apdefpRERNt rat ed under reduced pressure (2 kPa) at a

““fenperature in the region 01J 30C. 4.1 g of ethyl (2-nethyl-3-oxo-2; .
. 3-di hydegl1 I+ i soi ndoD{-imyﬂa}zabw&mthammehus obtained in the formof a

- yel I-ow = 0.25 Ia er . chropat.ography on silica gel, eluent:
- cycl ohe@?de/ et hyl acet Qteé 959“:@@ i H 010 c¢)

3- Hydr opgEa2- net hyl - 2, Bmgtwgﬁﬁhéor ndol -1 -one 3.4 g of potassium

bor ohydri de are added slowy to a suspensron of 10.g of

g N-rrer hPﬂﬁht hal i mde i8 lmopn?y-pfopm'tehantel undertﬁn inert at ]rm;grcr:e]re ‘2I"ge
|o xture is s erature-in e region of or :
: pyﬁnowed by 15 @ir‘%fp) M?Hgn of- 200 cnB of distilled water. The_
' sol ventDMsFthen partr aNlN_[ﬁmﬁ)ﬂ@rﬁﬁmlde _ . 3

. EA | 'Ethyl acetate
El  Electron impact
- ES S Electroepray ionization
.20 EOH  Ethanol |
(,ﬁ) . HEP L h—Hept_ane'
_HOAc | Aceticacid
'vaPLC ' - .+ High performance Irqurd chromatography
~ KOfBu - Potassium tert.- -butylate |
.25 MeOH Methanol |
' qm.p_. o ~ Melting point
MTB: - -'2-Methoxy-2-methyl—propane
~ NMP . 1-Methyl-pyrrolidin-2-one
 BPrOH ~ Isopropanol
30 RT - . Retentiontime

TFA - Trifluoroacetic acid



of f (about 120 cnB) under reduced pressure (2 kPa) at a tenperature in the
region of_ 35C, and the residue is diluted with 400 cn3 g¢ptainger2008d wat er .
The .mi xt Y@ 9404 racted with 400 cnB of ethyl acetate. TPRE/EFPFBFWT phase
is dried over magnesi um sul phate, filtered and then concentrated to
dryness under reduced pressure (2 kPa) at 20 a tenperature in the region of
30C. 4.5 g of 3-hydroxy-2-methyl -2, 3-digydroisoindol-1- one are thus
obtained in the fornrof a white powder nelting at 130C. Exanple 2:
a). N[ 2- %é | sobut yl - 3- ox0- 2, 3-di hydro-1 H i soi ndol - 1-yl )acetyl ] guanidine O
H3c CHST gupwmgr@(anzges illustrate the invention. : '
N-[ (2-1sobutyl - 3- oxo- 2, 3-di hydr o- 1H i soi ndol - 1-yl ) acet yl ] guani di ne is
prepared as descri bed in Exanple 1, starting with 5 g of potassium
“tert- buEﬂahqﬂe15 2 g of guanldlnlunrchlorlde and 2.5 g of ethyl
- (2- |sobu55% 0X0- é ro--1 Hisojndol 13 Septenber 2006 WO 03/101450
PCT/ EPOS) D2 N@ihvlfy%fa erdihwdror El-iselnsiol-drivlacetydigeanigding i rred at a :
tenperature in the region of 20C for 24 ours and is then filtered. The
- filtrate is taken up in 150 cnB of water/and 200 cn8  of et hyl acetate.
After separation of the phases by ~g t he organi ¢ phase is separated
out -and t he aqueous phase.is extra d wi,FRCwi ce 200 cnB of ethyl acetate.
-5 The organic extracts are conbi ned>dri'ed over magnesi um sul phate,
filtered and -concentrated to dryness under reduced:pressure (0.6 kPa) at a
t enperature in the regi on of 45C. ThE=¢vaporation residue is taken up in:
~diethyl ether and the precipitate forngd is filtered and then washed '
~several times with diethyl ether. olidis dried wunder reduced
pressure (10 Pa) .at a tenperature in-t region of 45C. 1.5 g of N-[(2- /f;)
10 isobutyl - 3- oxo- 2, 3-di hydro- | H i soi ndél - 1-yl ) acetyl ] guani di ne are thus+"

- EFt al ne@I %8@ fﬁﬁad;dwﬁ@(@\ﬂ) éazaer%ad%cfﬂzbé Qﬁ%ﬁé.&? of k.23 3t po%v%gﬁmsr SELrum .
RH -'ef " ??“%h%d;ép'ﬁé‘?gﬁ%@??{ MR T MR M ik 6Tt

mert atmosphere at a temperature in the region of 20°C for 1 hour, followed by addition

of a solution of 2 g of ethyl (2-methyl-3-oxo-2 3-dihydro-1H-isoindol-1-yl)acetate in -
10 20 cmS of dlmethylfonnamlde. The reaction mixture is stirred at a temperature in the
region of 20°C for 16 hours, followed by'addition of 100 cm? of water The 'pH is

| adjusted to 8 by adding 50 ‘om3 of 1N hydrochlonc acid, and the mixture is
concentrated under reduced pressure (0.6 kPa) at a temperature in the region of 30°C.
The evaporatlon residue is taken up in water and then fi itered 0.35 g of N- [(2-methyl- :

_;15 ~ 3-0x0-2 ,3-dihydro-1 H-lsomdol 1-y1)acetyl]guan|d|ne is thus obtained in the form of an

o ff—whlte solid melting at 214°C Mass spectrum El: m/e 246 (M), m/e 159 (base
, peak) mle 146 i

| b) Ethyl (2-methyl43-,oxo-_2,3idihydro-'_l.H-isoindol-1-yl)acetate .
20 11.5g of ethoxy‘carb0nyimethylenetriphenylphosp'herane'rare added to a suspension of
| 4.5 g of 3-hydroxy-2-methyl-2,3-dihydroisoindol-1-one in 110 cm3 of toluene. The
o -reactron mixture is refluxed with stirring for 16 hours and then cooled to a temperature
- ln the regron of 20°C. The mixture i is then coricentrated to dryness under reduced
' pr_essure (2 kPa) at a temperature i in the region of 40°C. The residual oil is taken up.in

25 50 cmS of diethyl'ether. The precipitate fqrmedis filtered off and then washed twice




" ture below 10C, to a suspen5|on of 1.6 g of 60% sodi u | | cnB of.

1, 2- dlmpbhghyﬁg@ane under an inert atnosphere and cog?2§gék9%8?ﬂmﬁp '

- stirring.”-The reaction mxture is allowed to warmto a tenperature in the
region .of 20Cand is then stirred for 45 mnutes. 5.3 g of

* 3-hydr oxy-2-isobutyl -2, 3-di hydr oi soi ndol -1-one are then 20 added and the
m xture is refluxed for 3.5 hours and 8hen cooled to a tenperature in the
region of- 20C. The reaction nrxture i's treated with 40 cnB of distilled
wat er ang then 8& §] of dleth ether. After separation of the phases by
settliny ﬂﬂ&ffas g S‘Eﬁ Ir%f rate iceenpanifated (g dwnespunder wdugedt hyl

Rt Pt‘”er slEssgeaRkes ses&ese P8R REter of i T oD ARG LBLTRT BT (e
at-‘a t ewipeln i pmerechby bhrmogmpm uriler atrgo:g lpmsmreogﬁmkwe) dng\g caom(u:dg? S“rrﬂl Cgf I's

*purifie rorra y under argon pressure (6
silica g@a Qeg P?rt'E 9'41539'1’8 !new\{mlwceﬁslmesu&@ée%o e m xtures of

--cyekoh T |ons' _
corrgprl ?@Weﬁﬁﬁéﬂet@ﬁ%{:%%@e g@gﬁé&%@g gg%@l t?}p{’d& E‘"%yconce roa 5 %ﬁpéﬁ%ﬁ§ness :
~under thel expdcfad modmttare cpmunred aad cantenipatedtunder redddeeld I pregsure (2fkFRQC.
oj ndo Yacetate are

? hﬁsgo% E’é’q Z{éri‘o 43%8: \%drﬁ (é‘é’p?ils"ﬂrﬁr@mﬂ)@ﬁi' hygro-d%1-101450
- PCT/' Epfsﬁnﬁ’&am l)é’@et&!é are(tﬁ’ﬁs onérﬁ’é"d il tHe'¥ t@yﬁ(e géNBWT@ grgr?ws Otﬂirﬂbkrerca

. gel, -eluent: cyc ohexane/ et-h acetate
3-Hydr chyomatogoaphyon silisa gehmmtsoymdnexmeleﬂwl aﬁ:etate (50/50 by volume)).
Qx dr oxy- 2-i sobut'yl - 2, 3-di‘hydr oi soi hdol - 1-0one is prepared as described in
le 1, starting Wi th, 6.5 g of N-isobutyl phthallmde in 60 cnB of .

met hangj 34-H'ﬁtiréx)7ZQn@fhyi-QCH-éiﬁ?U%&ﬁBBh’}’%bd ‘The reaction mixture is

~ stirred at enperatdre in fhe region o 20C for 20 hours and is then

" cool ed3thd &f petgssium bosohydrideare agided sowlydo o slispensibnbgf 10igafwi se additi on

- of 50 E’enﬂ of distilled, water3 ‘The met hanol is then artlaII\a/_ 10 evapor at ed
of - unblemetizdphtbalipidasis 320 ¢m> obmethanal yndrsaninert@tmesphere: diedrachorssC,

The or DUAERS R B SRR Tnd 3y Yyl éﬁsﬁ@%@’tﬂ Wl (T Cer e
- ang { NarbrvIse Babidh st 20000 P ARTIY 168 Wter Tecgv ot £ e Olrﬁaff)&)%}aéﬁ)tre%d

_tenperature in the region of give a pa

: Cpuri fi eff (Avo@M I @hBYuANSH eSS p?é&%e /] R%%é?ﬁ%&npémuﬁp RtHe ’?eg"ioﬁ?}f“rm of

'-SI|ICa gel (particle size.40-63 , elutin 7
~ 35°C, and the residue is diluted wrth 400 cm3 of distilled water. The mixture is

| extracted wrth 400 cm3 of ethyl acetate. The organic phase is dned over magneslum
. | N sulphate filtered and then concentrated to dryness under reduced pressure (2 kPa) at
@ _ 20-:» a temperature in the reglcn of 30°C. 4.5 g of 3-hydroxy-2-methyi-—2 3-d|hydrorsomdol-1- |
" one are thus obtamed in. the form ofa wh:te powder me!tlng at 130"0 .
o Example 2: R :
o a) N- [2-(2 Isobutyl- -oxo-2 S-drhydro-1 H-isoindol-1 -yl)acetyl]guanldtne o
o Hac

oH,

25 —[(2 Isobutyl 3—ox0-2 3-d|hydro-1H-|somdol 1-yl)acety!]guamd|ne is prepared as -
: o described in Example 1, startmg with .5 g of potassium tert-butoxide; 5.2 g of
| .‘guanld!mum chloride and 2. 5 g of ethyl (2-|sobutyl—3 oxo—2 3~d|hydrc-1 H-rsomdol-, |

B




| cycl ohexane/ et hyl acetate mxture (60/ 40 by vol une). Theg %p@fntb p?@o
. conpri si Sget he. expected product are conbined and concent q dryness

under red¥@&¥ YA sure (2 kPa) at a tenperature in the r@§rowoy9s220C. 5.8
g of -3- hydroxy 2-isobutyl - 2, 3-di hydroi soi ndol -1-one-are thus obtained in
the formof a white solid nelting at 20 82C. fJ d) N-Isobutyl phthalimde A
- solution of 3.2 cnB of isobutylam ne Hﬁ% cnB of toluene is added to a '

. suspension of 5.2 g of phthalic anhydri™de in 50 cnB of toluene, with

- stirring. The reaction mxture is 25 heated at a tenperature in the region-
- of 60C figi)atetater Thaneadticarmixture is stired &t artemperatues irethieoregicn GG for 2
“hours. Dean-Stark apparatus is then installed on the peactor and the

- react i o024 kioxrsiand isthesdilteted: The filiate istalen umnﬂrﬁ@ Gro Eéwaber arzi)Zi]}@ ezsgngz ) v
. h ch d t t The .
reacti off wrl afeefl AsssBeRiiefcor B DS R By Sl PeifabEiedelt . kpa)e,

. at ate 8

oot SgRRled Gutdhd e SGA pliascs itk Vith @%?2?390@“ St Bobte
- cnB 50f 'ﬁhetdrgemoebctraots aretnmmbrgem dri@kdvaxahagaesiuiidsiiphatentiterediid WO
03/ 101450 PCT/ EP 3/ 5279 34 co um sul phat e,

i ned, dried ove nesi :
filter eBORGEN - gnness uRdepre '@We%uretﬁ%ﬁekf’abaee&mw@;w@rl@ the’ kpa)

it RO TSSO o e a8 s
( r\grhl\lb[-?méd“swam aigd themr\ﬂaeheﬂ byveral ﬂrhessmtrmtethyleﬂte)rafhessbh@wadmﬁ ne 0
U TS Taniboq PacSskES F10,Pa) B atemPAratE bR ISP RFASIC) JRaiciME2! < o

~prepar eeoea%{:-éeogeg %edpy&oﬁn@é.ﬁdém Shaetiyiquititihe’ard tHuSboRah&s H e

.. tert-butoxi
' form of a white SOl[d meltlng at 250°C. Mass spectrum El: m/e 288 (M"‘) m/e 201

‘ (base peak).

| b) Ethyl (2-1sobutyl-3-0x0-2,3-dihydro-1 H-Isomdol- -yl)acetate
15 7. 7 cm3 of triethy! phosphonoacetate are added dropwise, while keeping the tempera-

ture below 10°C, to a suspension of 1.6 g of 60% sodium hydnde in 60 cm® of 1,2-
dtmethoxyethane under an inert atmosphere and cooled to 0°C, with stirring. The
B “reaction mixiure is allowed to warm to a temperature in the region of 20°C and is then '
7  stired for 45 minutes. 5.3 g of 3-hydroxy—2-|sobutyl-2 3-d|hydr0|somdol -1-one are then
20 . added and the ml_xture is reﬂuxed for 3.5 hours and then cooled to a temperature in the '

* region of 20°C. The reaction mixture is treated with 40 cm® of distilled water and then
"100 cm3 of diethyl ether. After separation of the phases by settling, the aqueous phase -
| is extracted 'twice‘ with 100 cm3 of diethyl ether. The organic extracts ere combined,
- dried over magnesium sulphate filtered and then concentrated to dryness under
25 'reduced pressure (2 kPa) at a temperature in the region of 18°C, to. give a pale yeliow
| o, whlch is purified by chromatography under argon pressure (60 kPa), on a column
- of silica gel (particle size 15-40 _um) eluting with successive mixtures of J
cyclohexane/ethyl acetate (60/40 and then 50/50 by volume). The fractions COmpris_ing
, ‘the expected produCt are combined and concentrated to dryriess under reduced
- _3'0:' _ pressure (2 kPa) at a temperature in the region of 30°C. 6.3 g of ethyl (2-isobutyl-3-
- ox0-2,3-dihydro-1H-isoindol-1-yl)acetate are thus obtained in the form of a pale yellow




10 guani di ni um chloride and 1.25 g of ethyl

(-)-(2- 1 wabod/yli458- oxo- 2, 3-di hydro-1 Hisoindol - 1-y) ace?gﬁ&m"ﬁﬁ@ éz%%saction

mxture is stirred at a tenperature in the region of 20C for 40 hours and
~is then filtered. The filtrate is taken up in 80 cnB of water and 120 cnB

of ethyl acetate. After separation of the phases by settling, the organic

phase is separated out and the aqueo@é phase is extracted with twice 120

- cnB of ethyl acetate. 15 The organic extracts are conbined, dried over

g o ol B, fhin S Bl 6F BliEA R < difertt kg '4(@)@eﬁawé¢éthueduced -

pressu ion o The evapor ati on

" resi dugcetaté@@ﬁsomvomlﬁ@))cm of diethyl ether and the precipitate forned -
is filtered off and then washed three tinmes with 5 cnB of diethyl ether.

- "Hisoin
of f5 vxhet-ldysmixydz-rsebutyma Rilyardsoifdalpone is piepared a6 deseribed ibsamgle . 59 .

C(-)- (Zstss‘bbgwlh&ch@f tzt-nsaolwtwphﬂwhmmte ins80 g

The solid |s dried under reduced pressure (10 Pa) at a tenperature in the

regi on ﬁ r%? 2~|ngt??ﬂ2@(-dl§yard%c{mt?ol"Peﬁé'ty' 3- 0X0- 2, 3-di hydro-1

ace uan .1's thus obtalnedlntheformof an

Mass spectrum El: W 288 (M+), We 245 W 28\(1),ﬂ fWe %32 bbé@Etth@f
Olm?l)aéﬂ@ f a8®let hyl

S Smpess Bkl TR BalloN it B ohps Y el B PR Ranor

.- Hi soi pdetar 20)1@9@:1 éﬁ&lsat'h@n%méd fo'a tdrﬁperature in the region of 0°C, followed by
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2 3-d1hydrorso|ndol -1-one-are thus obtained in the fonn of a white solid meltlng at
20 2°C. ' ‘

| d) N- Isobutylphthairmide | _
- A solution of 3. 2 cm3 of 1scbutyiamme in 3 cm3 of toluene is added foa suspensson of

52gof phthahc anhydride in.50 cm3 of toluene with stirring. The reactron mixture is

- 25 heatedata temperature in the region of 60°C for 1 hour and then at a temperature in

the reglon of 100°C for 2 hours. 'Dean-Stark apparaius is then installed on the. reactor
'and the react:on mixture is heated ata temperature in the regron of 130°C for 2 hours, . N
after which it is cooled to a temperature in the region of 20°C. The reaction mixture is

' concentrated to dryness under reduced pressure (2 kPa) at a temperature in the reglon

o 30. of 40"C The resrdue is taken up in 50 cm3 of saturated sodtum brcarbonate solutron

and extracted twrce wrth 75 cm3 of dlchloromethane The orgamc extracts are -



0.5% . Ethyl (2-isobutyl-3-o0x0-2,3-dihydro-1 H-i soi ndojlééégtle%%g%&te S

descri be 2. Exanple 4: 20 . ,
(+)-N-2- éraﬂ(g%%{rgl 3- ox0- 2, 3-di hydro- 1Hi soi ndol - 1- yI)aEQF‘W’fﬁ%Fﬁ di ne 0 .
- N CH3 HgC. O N H2N- NH2 (+) N-[ (2- 1 sobutyl - 3=0x0- 2, 3- di hydr o- |

H-i soi ndol -1-yl ) acet yl ] guani dine is prepared as descrl bed in Exanple 1,
starting with 2.0 g of potassiumtert-lggfoxide, 2.1 g of guanidinium .
chloride and 1.0 g of ethyl (+)-(2=isobutyl-3-0xo0-2,3-dihydro-1 H 1soi ndol
25 1-y)acetate, The reaction mxture is %tlrred a a terrper%gure in the

‘regi on’ §°MERSd, Siriefoves mhagRsiupGIPhalp Wtored ansheetopsenlaisd 1o drgiesko

hours a f Il ter and
100 Cmﬂﬂgéﬂ;ﬁdﬂ@?dﬂ&%ﬁ@f&@b&&gébérﬁ:‘ef%ﬁe‘irfhﬁ éég%ﬂagre%&g/@ge@tqu\ﬁg, the
- or gani c Neisebatylphthakimileedredthos bbtaided rethaoformust pivhite sblid endliirg 82823t h
twice 100 cnB of ethyl acetate. The organic extracts are conbined, dried |,
- over magnesium sul phate, filtered and 5 concentrated to dryness under -

- redugedepp R e (0.6 kPa) at a tenperature in the region of 40C. The

evapor ati-on residue is taken up in 30 cnB of diethyl ether and the .
- preci pi aa(-¢-N-[2-(@tsabuityl:3- Dm-QoB-dﬂ'fydade-isemdﬂkSIhﬁ}BdeM}gaanldm with 5 cnB

of diethyl ether. The solid is dried nder reduced pressure (10 Pa) at a -

- tenperature in the region 'of 45C. 0.5g g of : >
~(+)-N-[(2-isobutyl -3-o0x0-2, 3-di by®& {H i soi ndol - 1- yl )acetyl] 10 guani di ne
:1s thus obtained, |ntheformo or ange< yell ow solid rreltlng at - 264C '
(aD20 = +13.9 0.6 in methanol F: g%ﬂ :
(+)-(2-isobutyl - 3-oxo- 2, 3- di’ hydro- | H &soi doI- -yl )acetate is ‘descri bed |{1}

'Exarrpl e 3 I\/ass spectrum DCl = W 26 b$+ 15. Exanpl e 5:

_ (-)—N-[(Z'-Is_obutyl-3-‘oxo-2,3-dihydro-1 H-isqindol-1 -y)acetyllguanidine is prepared as
- -described in Example 1, starting with 2.6 g of pdtassium tert-butoxide, 2.6 g of
10  guanidinium chloride and 1.25 g of ethyl ) (2-rsobutyl-3-oxo-2 3-d|hydro-1 H-zsomdoi-
| -y)acetate The reaction mixture i is stirred at a temperature in the region of 20°C for .
40 hours and is then fiitered. The filtrate is taken up in 80 cm3 of water and 120 cm?3 of
~ ethyl acetate. After separation of the phases by settling, the orgahicp'hasé is '
separated out and the aqueeus phase is exiracted with twice 120 cmd of ethyl acetate. Y
| 15 'The organie extracts are combined, dried over mégnesium sulphate, filtered and - &
~ concentrated to dryness under reduced pressur_e (0.6 kPa) at a temperature in th_e
o | region of 40°C. The evaporetiOn residue is taken up in 30 cmS3 of diethyl ether and the
~ precipitate formed is fi ftered off and then washed three times with 5 cm3 of diethyl ,
| ) ether. “The solid is dned under reduced pressure (10 Pa) at a temperature in the regron
20 of 45°C. 0.75.g of (-)- N [(2-|sobutyl~3-oxo-2 3-dihydro-1H-isoindol- 1-yl)acetyl]guan|drne _

is thus obtained in the form of an off-white solrd meltmg at 264°C (0p20 =-10.2°£ 0.6

in methanol at 0.5%). Mra_ss spectrum El: m/e 288 ,(M"‘), m/e 245, m/e 201 , rr_jle _1 32.

R | b) Ethyl (- ) (2-|sobutyl 3-oxo-2 3—dthydro-1 H-rsorndol 1-y!)acetate and ethyl (+) (
25 -rsobutyI-S -0X0-2,3- dlhydro -1H-isoindol-1-yl)acetate )




~a) N-[2-(3-0xo-2-propyl -2, 3- d| hydr o- 1H-i soi ndol - 1- yI )aqg%g Lauapbgide o -
- CH3 C N wi ol NHZ 1’
- N-[(3- Oxo- 2- propyl - 2, 3-di hydr o- 1H i soi ndol - 1-yi ) acet yl ] guani di ne is
- prepared as- described in Exanple 1, starting with 3.9 g of .potassium
- tert-butoxide, 3.3 g of .20 guanidiniumchloride and 1.8 g of ethyl
(3- oxo0-2-propyl -2, 3-di hydro-1 Hisoin®8 - 1-yl)acetate. The reaction
mxture is stirred at a tenperature in the regl on of 20C for 1 hour,
- foll ow \V a—&g,i ion. Qf 6 er .. e h tracted
“with V\%{Pﬁn(e) @Bhﬁ@l-gfoxgo%yﬁgg@%p '%Q%BJ? @%n%ecﬁ Mé’c}e( 0 dryness
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The residue is t aken up. in 25 water, triturated . and ered. The solid is

~taken @pethyl iisehnidyl- %ﬁ@-ﬂtﬁ’edwirxeﬁ\msemdnbﬂ-mcmbww?!.(?ooes WO
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obtained in the formo I'ow cottony solid
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(3-oxo
- The residue is dried.under reduced pressure (3 kPa)at a temperature in the region of

‘ 40°C ‘LO"’g of ethyl (+)'—(2-isobutyi-3-oxo~2,.3-dihydrd-1 H-isoindold -yl)acetate is thus _
T obtained in the 'form of a viscous pale yellow oil (aDQO =-15.1°¢ 0.7%in DMSO at
0. 5%) Ethyl (2-lsobutyl 3-0xo—2 S-dlhydro 1H—|so:ndol 1-y|)acetate is descrlbed in
. 'Example 2 ' ' -

- '. Exampie 4 |
(O (+) N- [2 (2-Isobutyl-3-oxo-2 3- dlhydro-1 H-lsomdol- -yl)acetyl]guanldme N

H N\?{N

NH,

(+)-N-[(2-lsobutyl-3—oxo—2 3-d|hydro-1 H-lsomdol- -yl)acetyl]guamdme is prepared as 7 -
descnbed in Example 1, starting wsth 2.0gof potassnum tert-butoxmie 21gof _
guanldlmum chlonde and 1.0 g of ethyl (+)-(2-1sobutyl—3-oxo-2 3—drhydro—1 H-lsomdol- "

25 -y)acetate The reactlon mlxl:ure is sttrred ata temperature inthe region of 20°C for o

Mass |



15 2-propyl -2, 3-di hydro-1 Hisoindol-l-yl)acetate are thus obtained in the
f or m of qyé%%“@g oil. (Rf =0.7, thin layer chromatogthpeRienhes?ql6ca gel ,
eluent: YR e/ ethyl acetate (30/70 by vol ume)). c) PCT/EP03/05279 .
3- Hydr oxy- 2- propyl - 2, 3-di hydr oi soi ndol -1 -one 20

- 3- Hydr oxy- 2- propyl -2, 3-di hydroi.soindol -1 -one is prepared as described in
Exanple 1, starting with 1.5 g of N-praggyl phthalimde in 25 cnB of

met hanol and 0.48 g of potassium borohydride. The reaction mxture is
stirred at a tenperature-in the region of 20C for 2Q hours and is'then
cool ed - 48 houregmer iatther fiterethEhe éifrate infakea umih 70 smd dfosatenand rl 00scrad déd
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- 1's then Theamganiceskitautslapesmbinedetried oF6e AAAESRIMN Eaphatds fitbref ad
tenperature in the region of 35C. 1.0 g of dr oxy- 2-.

. 3
. propyI - sopcentrsigddp shynres under sadueed PWU&J((hé kPa) ahattampemtireoin the
. bei ge-col qure p er. (Rf, 0.6,, thin layer chromatpography on silica gel,
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CH3 O BifdrMrKe solid is dried under reduced pressure (10 P ' in on
N (2 Erhye 3 o eong isdried under requoed pressure (19 Pa) af g temperatyre in the region
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15 . Example 5: B _
' a) N-[2-(3-Oxo-2-propyi-2,3-dihydro-1H-isoindol-1-y)acetyljguanidine _ |
. o B 0 | ) _ -

 HN-Y N

, . _ | - NH,
‘ N-[(S—Oxo-_z_-propyl-2,3-dihyd ro-1H-isoindol-1 -y_l)acé_tyl]guanidine is ‘-prepared—as
.described in Example 1, starting with 3.9 g of potassium tert-butoxide, 3.3 g._of

20 guanidinium chioride and 1.8 g of ethyl (3-oxo-2-propyl-2,3-dihydro-1H-iscindol-

| 1_~yI)acetate. The reaction 'mixture' is stirred at a témperature in the re'gion of 20°C for 1
‘hour, fQIiOWéd by addition of 60 om3 of water. The aqueous phase is éxtracted with 3 _‘ i :
‘times 50 ‘cm3 of ethyl écetate and is tﬁen concentrated to _drynéss u-nder reduced |

. pressure (0.6 kPa) at a temperature in the region of 45°C. The residue is takenup in |
.25 wate_r, triturated and filtered. The solid is taken up in methanol and the scf}lvent isthen |



10 (O. 6 kPa) at a terrperature In the region of 45C. The resrdue LS taken up
I n wat erwg égdpi4spated and filtered. The solid is t aken'® and
~the solvent is then evaporated to dryness under reduced pressure (0 6 kPa)

at a tenperature in the region of 45C. 0.56 g of

N[ (2-ethyl-3-0x0-2, 3-di hydro-1 Hisoindol -1-yl)acetyl]- guanidine is thus
obtained in the formof an off-white s3fid nelting at 223C. Mass 15
spectrumEl : me 260 (M+), We 173, W 160, W 132. b) Ethyl '
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-cnB of 172-dimeth 20 oxyethane, 3.2 cnB of triethyl phgsp honoace% ée and E
1.8 g @uaasdrwia)tbvsptéalnemmtmmmﬂ@foﬁ palgdieiaw c QB\&!eSOlltI*HBe'BP%& % detuct is

- pur|f|ed by chronat ogr aph r ure kPa) on a columm of
- silica “@%‘453 %Eﬁﬁtﬂ%r@l @/Qg¥i¥M%8 'B?ﬁ ?g—g-l"ﬂfq ﬁémﬁ’ﬁ%é’%‘%‘)cycl ohexane/ et hyl
acegate m xture (50/50 by volune). The fractions conprising the expected
product are conbined and concentrated to dryness under reduced pressure 25

(2 kPap)&thyl (Beomez-wrmﬁﬂ &mﬁwro-dgl-molrm‘ol aeﬁ)ac@tateg of ethyl
e i o e A SR et i

--_'Eﬂﬁfﬁ%ﬁs%ﬁ@mmﬂ 861 @%ﬁ%ﬁﬂﬁ&?ﬁﬁéﬁ% W H,%@ gel , el uent:
3 v et G iohordiE Bt 10 oo hetmnr e

?répyl-z’_SBQf iyidrgisoiridol4 -dheg Tole diude Ipyoqh.htttrmpu rifi etbby nhﬁ:ﬁnmgraphyrret hanol
and 1. pot assi um borohydride, The_r actlg raéture € tirred at ‘a
--terrpeereéaFQPTtlh@Sﬁéfﬁ(ﬁmﬁ?aml’ﬁf‘?@’fumﬁé‘fﬁ Ga gehipart 18011B) 'to a

~ tenper sse. The
preci p%{“ﬂi'@ w@'?al nea is flyP[ gr%g ﬁ‘é'/gp‘ﬂ}l% éHtéﬁswash d\}évvjrpﬁsl%dﬁéto wat er . '
The. metcoanstising tHehexpearted priduct erapombined artdnommclsentrfated tadrynessiendeeduced
"pressure (2 kPa at a tenperature in the regi qn of 85§ d@‘télg S|due is °
cooI ed reeucwreﬁﬁvreé%ls"a 32 larpperatyedn the frgien AL d 191 HEros:
t R l5 er
 retced Ry Ra s R Bngol P skt BFS HRIEORLIrERh the ‘*’ft%“fi‘*““"“
-3 hydr oily (Rf 2 0L% lthid, [@yeti d:hramatograptip lonsilicangel | Sluent ayhlm&:enamdeﬂw acatattene

‘_'formof a _f 1 aky whi epovvder (Rf 0.5, thlnlayer
_ (30/7 0 by volume ). _

- ¢) 3-Hydroxy-2-propyl-2,3-dihydroisoindol- -1-one
(J\) 20 . 3-Hydroxy-2-propyl-2,3- dlhydrOisomdo!-1 -one is prepared as descrlbed in Example 1,
= startlng with 1.5 g of N-propyiphthalimide in 25 ‘em3 of methanol and.0.48 g of |
- potassium borohydride The reaction mixture is stired at a temperature in the region of'
| 20°C for 20 hours and is then cooled to a temperature in the reglon of 0°C and distilled
_ - .water is added dropwrse The methanol is then partially evaporated off under reduced
ce 25 pressure (2 kPa) ata temperature in the regton of 35°C and the resrdue is cooledfo
' ) 0°C. The precipitate obtained i is filtered off and then washed with cold water. The solud
is taken up in dichloromethane and the solvent is then evaporated fo dryness under
reduced pressure (2 kPa) ata temperature in the region of 35°C. 1.0 g of 3-hydroxy-2-
‘ - propyl-2,3- dihydroisoindol-1-one is thus obtained in the form of a beige-coloured '
30 | powder. (Rf = 0.6, thin layer chromatography on silica gel, eluent: cyclohexane/ethyl
! gcetate (30/70 by volume)). - |




in water, triturated and filtered.

- of silica gel (particle size 5 15-

- ..g of N-[(2- isopropyl - 3-0xo0-2, 3-di

chr omat ography on'si lica gel, eluent: cycl ohexane/et hyI acet ate éSO/ 70 by
vol une)) le 7: N-[2- (2 | sopr opyl - 3- oxo- 2, 3- di hyli} 9entember 2006
Hisoi nd&'op:‘/wl?”é'cetyl ] guanl dine 0 CH3/ CH3 O N HZN POT/EP03/05279

N[ (2-1sopropyl - 3-0x0-2, 3-di hydro-1Hi soi ndol -1-yl )acetyl ] guanidine is
prepared as descri bed in Exanmple. 1 starting with 1.5 g of potassium -
tert-butoxide, 1.3 g of guanidiniumc ride and 0.7 g of ethyl
(2-isopropyl -3-o0xo0-2, 3-di hydro-1 Hisoindol- 1- yl)acetate. The reaction
m xture is stirred at a tenperature in the region of 20C for 25 20 hours,
fol | oweEXBVlPﬁI@rtlon of 30 cnB of water. The aqueous phase is extracted

. wWth 3 i h ncentrated to dryness
-under 1 @f@%@ﬁﬁ%ﬁ’%«%"ﬂgﬁcﬁgﬁﬁ@%‘r E@@?‘%@ggg&"a@% educed pressure
(0.6 kPa) at a tenperature in the regiomof 45C. The residue is taken up

golid is taken up in a mxture of
R).._and filtered, and the filtrate

argon l_Es'sure (60 kPa), on a colum

_ , eluting with a ‘ :

di chl or omet hane/ net-hanol .m xture (9Q4.107by volume). The fractions ,

conprising the expected product are cOnbi ned and concentrated to dryness:

under reduced pressure (2 kPa) at FgNt erature in the region.of 40C. 0.05

ydno-1 Hisoi ndol -1-yl ) acetyl] guani di ne

is thus obtained in the formof a whikkg solid. Mass spectrumEl: W 274

o (Me), We 187, W 132, Infrared 10 spectrum (KBr): 3412; '1974; 1667; 1603,
1531; Jiﬂé[@-&ﬂd/l-egacc}m&diﬂyhr&ﬂ Riyisoindol-1-yl)acetyl]guanidine is prepared as {*\)

(2= - -2,3-dih 14 | -1-yl) E

| Ez '528%% éJrgﬁ?@méegL ﬁfﬁi&ﬁg wit hl‘ts glanf?mtaasﬁymaf@gég@tgadtﬁsgarepéguanes s
-d 20
c(ranSBC(r):‘ qﬁﬁlémighlgﬁag%hoxyet gﬁéeﬂ—\ &8%3%1’)&“ '@hﬁ'% 'ﬂ%gﬁlg{)&%ﬁg&nd 2.0
g of 3- ’Hyeireao,trel-rnnc&upnsptrtreda‘Bactempdaratus@Imﬂlrd rebjiamef zm@fdrlzodﬁ)msoduct i's

' -purl fied by chromat ogra1p
followed by addition of 60 cm3 of water. The aqueous phase is extracted with 3 trmes

di chl or onet hane/ met hanol (90/10° '
is purified by chronmatography uns

_ 50 cm3 of ethyl acetate and i ss then concentrated to dryness under reduced pressure
10 (0.6 kPa) at a temperature in the region of 45°C. The residue is taken up in water,
| triturated and filtered. The solid is taken up in methanol and.the solvent is then
- evaporated to dryness under reduced pressure (0.6 kPa) at a temperature in the
~region of 45°C. 0.56 g of N-[(2-ethyl-3-0x0-2, 3-dihydrc-1 H-isoindol-1-yl)acetyl}-
o guanldlne is thus obtarned in the form of an off-white solid meltrng at 223"0 Mass N
o 15 spectrum El: m/e, 260 (M"') m/e 173, m/e 160, m/e 132

- b) Ethyl (2-ethy| 3—oxo-2 3-d|hydro-1 H-rsorndol 1-yl)acetate o
~ Ethyl (2-ethy|~3-ox0-2 3-d|hydro-1H isoindol- 1-yl)acetate is prepared as descrlbed in
Example 2, starting w:th 0.6 g of 60% sodium hydnde in 20 cm3 of 1 2-d|meth-

20 oxyethane, 3.2 cm3 of triethyl phosphonoacetate and 189 cf 3-hydroxy—2—ethy|—2;3- _
dihydroisoindol-1-one. The crude product is purified by chromatography under argon
pressure (60 kPa) on a column of silica gel (particle size 15-40 um), elUting with a
‘cyclohexanelethyi acetate mixture (50/50 by volume). The fractions comprising the

- - expected product are combined and concentrated to dryness under reduced pressure
25 (2 kPa) at a temperature in the region of 30° C. 2.0 g of ethyl {2-ethyl-3-0x0-2,3-
" dihydro-1 H-_isoindcl—1-yl')a_cetate are thus obtained in the form of a pale yellow oil. (Rf =




t he redl’6n
' The 2AG5AEr. maﬁﬁo Jfr?xctrons of solid are dried under reduced pressure (2 kPa) ata

under argon pressure (60 kPa) on a colum of silica geI partrcl e si ze
-15-40 pmyo eRioddseng W th a cycl ohexane/ et hyl acetate mX by
~vo| une). The fractions conprising the expected product are conbr ned and
“concentrated to dryness under 20 reduced pressure (2 kPa) at a tenperature
in the region of 30C. 0.84 g of ethyl (2- isopropyl-3-o0xo0-2,3-dihydro-1

H-i soindol -1-yl)acetate is thus obtaindd in the formof a pale yellowoil. . -

(Rf 0.7, thin layer chromatography on silica gel, eluent:

g' ﬁggfg@fwgég/gﬁbtﬁﬂgtog FaRHyh Bl Beb TRdnt, 8ﬁhfc}romethane/methanor (90/10

- 3- Hydrq;gyv@unm)propyl 2, 3-di hydr oi soi ndol - 1- one i's prepared as descri bed in
Exanple 1, starting with 4.0 g of N-isopropylphthalimde in 20 cnB8 of
met hanol and 1.1 g of potassium borohydride. The reaction mxture is

':Q.Sti rred?)g\;_s@fﬂénger L}H”zes 'dﬂp}d?&stérﬁﬂbp'i'— f= 20C for 20 hours and is then

cool-ed re'rn tthe regron o OC and distilled 30 water is added
dropw sBH HW@M,:B—&!rhWorsemdpbﬂairmﬁstpreplawdmdesmtbedneﬁxaamle dressure
(2 kPa) at a tenperature in the region of 35C. 6.1 g of 3- hydr oxy- 2- .
_i- sopr ostartihg3with Aylig of Naetmdmhthatmmdeam 0t obmedharal and t.R g sfpaiassium

whi t b 2006 0 01450 .PCT./ EP03/ 0527 , .-
Thi %1 Ebon{ids b RERHGh Biure stinidl 2t 2 FeBB N dhe edian £ 29TC Mer ot o

- (30170 zd)Mm\.{r%' aHH3|)e)then %66[8?.1‘ 9 a‘3ten5pérature in the region of 0°C and distilled water is

N[ 2-(2- | opropyl met hyl - 3- oxo- 2,"3- di hydr o- 1H-1 soi ndol - 1-yI )acetyl ] guani d|

“ne O ad d\droamiemzrha\pr[epwrta;e:mlmtpmdy:srfﬂerad oft apddhen waghkdg avith aold

O e SR A Svdbdaiiiat A3 RS e Rt Uy

chl ori Ctﬁeé‘élﬂ' Yo%) Gt ﬁeh)perét%rr@m:trenre@mﬂ OE38PC, ahdake résidudidwstled to H 10

| soi ndol - _Iyl)acetate The reaction mxture is stirred at a terrperature I n

e sexoodipsecipdateciius obtained ik titerpd aftiand Brenovastecwith 6pldrat er .

- temperature in the region of 35°C. 1.9 gof 3- hydroxy—2-ethyl-2 3-d|hydrmsornd0l -1-one
15 are thus obtained i in the form of a flaky white powder. (Rf = 0.5, thin layer
chromatography-on silica gel, eluent: cyclohexane/ethyl acetate (30/70 by volume)).

| Example7 : : -
_'N [2-(2- Isopropyl-3-oxo-2 3-d|hydro-1H-rsomdol— -yl)acetyl]guamdrne ‘

H, N~y N
' .N [(2—lsopropy|-3-oxo~2 3-dzhydro—1H -isoindol- 1-y|)acety|]guan1d|ne is prepared as
described in Example 1, starting with 1.5 g of potassium tert-butoxide, 1.3 gof
-guanidinium chloride and 0.7 g of ethyl (2-isopropyl-3-oxo-2,3-dihydro-1H-isoindol-
o -yl-)acetate The reaction mixture is stirred at a temperature in the region of 20"C‘for

251 - 20 hours, fotlowed by addrtron 0of 30 cm3 of water. The aqueous phase is extracted

. wrth 3 trmes 50 cm3 of ethyl acetate and is then concentrated to dryness under B




- puri fi eehigynateg

 SyelbnelSHe AT S dRbimgyRfmBlEo Mt (TR b Velie) They 1 ne

- expect effagiordussmpn §n9
- WO 037101450 PCT/ EP03/ 05279 42 under reduced gressure

 t enper AT TeAuced presiusn (2KPahat a temperptwr ind

B e O

“chr omat t /50 b
- 30{3%‘?%8&*%"@“?38!'%?933%@@ U, Yl T BSerat el 0 B
- 3- Hyodr o3pe gﬁe Fewﬂzn’ﬁgrwlraéﬁmwymﬂ qeer%ldée@aﬁris prepared as fU

'descrlbed I n
: N-cyclopropylnethylphthallnrde in 40 an of nethanol and 1.2 g of

extracted with 3 tinmes 100 cnB of ethyl acetate. The o1r ni.c Xt%)% ts are
conbined_ _and then concentrated to dryness under reduc ?Frt %lr %O 6 kPa)
at a tenpEPH¥UMEL in the region of 35C.. The residue is tER'E/ﬁPWS?W wat er,
triturated, filtered off and then 15 dried in a desiccator. 2 g of

N-[ (2-cycl opr opyl net hyl - 3- oxo- 2, 3-di hydro-1 Hi soi ndol -
1-yl)acetyl]guanidine are thus: obt ai ne%fp n the formof an off-white povvder
nmelting at 229C. Mass spectrum DCl e 287 (l\/HrH)+ b) Ethyl

(2-cycl opropyl net hyl - 3- oxb- 2, 3-di hydr o- 1H-i soi ndol - \é acetate 20 Ethyl

( 2- cycl Bsiussd pressire-(8.Gkidapatz temyerature muhetegi@mpf 4 y&)'ﬁhereeu@ee

PP oot s P SR Py, PEASIR R g Ry oo o

i phOSphOdi@ﬁRﬁbMaﬁt&mbt%d (90/18-bNBlenE) and filtered, and the flltrate is ?urif' ied by

2- cyclopropylne di hydr oi soi ndol - 1-one. The.crude produc : ;
mﬁtmargom peRssuEe (hkBak osua eolupm @tayca)gela(peﬁrotemizef S

e eRpsciad produsteié cohtinddand bﬁﬂ@énti&ejswuwm@ 2006
ayegion of 40°C. 0.05 g of N-{(2-

anpl e 1, startlng W t

n' Che VTS CoEEbb a6 RonrbyaRe g bl EabbblalS 2 (Crperature in (-

- the regkgyl -|36F1'@}i}ﬂ1-3de)&5-2'S-GW\F\]M%-?H-reérnaQIdf—%l)%@ﬂa‘té £Epre RacPé@GeQd:ﬁtféd?

obt ai ned |s filtered off and the solid obtainéd is then taken up in -

- di chl orinrEianaple 25 atarting witht 0.88ef0f BO%UrSCMAA hyddaememmﬁ%loﬁn@ssure (2 kPa)
.at a tenperature in the r ‘?glon of 40C. 4.1 g of

3- Nydr aimethayeitiumne 31 caihgl triattsd phbsptrmwmetatelanﬁ 2.0q of Bhiybrosyds

Ot o Sob RS S n i n; e proghict sty domatesrenty so by

- Vol ume)ynder argon pressure (60 kPa) on column of silica gel (particle size 15-40 ym),

- eluting with a cyclohexanelethyl acetate mixture (60/40 by volume). The fractl_ons
_ comprising the expected produet are combined and concentrated to dryness under
20 _reduced. pressure (2 kPa) at a temperature in the region of 30°C.‘ 0.84 g of ethyl: (2- )
isopropyl-3-0xo0-2, 3-dihydro-1 H-isoindol-1-yl)acetate is thus obtained in the form of a
. pale yellow oil. (Rf = 0. 7, thin layer chromatography on srlrca gel, eluent:

d:ch!oromethanelmethanol (90/10 by volume))

25 c)3 Hydroxy—2-190propyl-23 dlhydr0|somdol 1-one .

' 3-Hydroxy-2-|sopropyt-2 3- dlhydrOISOIndoI 1-one is prepared as descnbed in Example

1, startmg wrth 4 0gof N-rsopropylphthalrmlde in 20 cm3 of methanol and1.1gof
: potassrum borohydride. The reaction mixture i is stirred at a temperature in the region of
- 20°C for 20 hours and is then cooled to a temperature in the regron of 0°C and dlstllled,

- 30 water is added dropwise. The solvent is then evaporated fo dryness under reduced

. pressure (2 kF'a) at a temperature in the region of 35°C. 6.1 g of 3-hydroxy—2- '
~ isopropyl-2, 3-d|hydr0|somdol-1-one are thus obtalned in the form ofa whlte wax (Rf =




‘ d) N-Cycl-opropyl met hyl pht hal i mi de N- Cycl opr opyl net hyl p

prepar edvagofifissi bed in Exanple 2, starting with 4 2 g,gﬁﬁ, ?I c

- anhydride, 2.3 cnB8 of cyclopropyl nmethyl am ne and a catalytic am)unt of

par a-t ol uenesui phonic acid in 40 cnB of toluene. The reaction mxture is

. heated at a tenperature in the region of 140C for 2 hours and is then

~cooled to a tenperature in the regionddf 20C and stirred for 16 hours. The

&

- NHz . NH2 0.22 g of sodiumis ad

- inert atnosphere. 5 After the so t al

~.-guanidiniumchloride is added. Theeregcti op m xture is stirred . under an
re

lrhours and is then concentrated to “10
~at a tenperature in the regi on-of 40C! HThe residue is taken up in a

r-eaction mxture is concentrated to dryness under reduced- pressure (2 kPa)

e or DRt B Bl flERu Ol 8% il aol . ESLAUETT SRR GO0, .

- sol utlobyviﬂnme)bganlc phase i's separated out after settling of the phases,"

dri ed over magnesi um sul phate, filtered and then concentrated to dryness
under reduced pressure (2 kPa) at a tenperature in the region of 40C. 4.3 g
of vﬁm gyl met hyl phthal i mde are thus obtained in the formof a

cottony e solid 30 (Rf 0.46, thin layer chromatography on silica gel,

el uent : arheReR @ysoteprepwhethgbswxeé Bmﬁﬁotﬁy-)i-rsdmmmvw)d&tﬁmmm 2006

WD 03/ 101450 PCT/ EPO3/ 05279 43 Exanpl e 9:
N-[ 2- (2- Benzyl - 3- oxo- 2, 3-di hydr o- 1 Hi

Bi ndol - 1-yl )acetyl ] guanidine o O
0 cnB of absol ute ethanol under an
' |y disappeared, 0.94 g of

inert atnosphere-at a tenperature in th on of 20C for 1 hour,

fol | owed by addition of a solution ©&2 g of ethyl (2-benzyl-3- oxo-2, 3-

'. hydro-1 Hisoindol-1-yl)acetate in 5ycnB of absolute ethanol. The _

eaction mxture is stirred at ayfempgerature in the region of 20C for 18
e%lryness under reduced pressure (2 kPa)

ether and is then stlrred

o d f diethyl
5 Ol EaRBromimAiagane Srabro] HasS L SbRca ol pree

- obt ai nggy rJga dd dés%hﬁgd‘?rfr fExa\‘W;ﬁqusf‘é"rﬁdb {ith %9 {4 iBadtiuinGErtncds £5 gand

t-hen drie
of guamdrnrum chloride and 1.5 g of ethyi (2-cyclopropytmethyl-3-oxo~2 3-dihydro-1H-

10  isoindol-1 -yl)acetate The reaction mixture is stirred at a temperature in the regron of
20 C _for 20 hours, followed by. add_rtron of 20 cm3 of water. The aqueous phase is

: extracted with 3 times 100 cm3 of ethyl acetate The organic extracts are combined
: 5 and then concentrated to dryness under reduced pressure (0. 6 kPa) ata temperature
inthe reglon of 35°C. The residue is taken up in water, triturated, fi ltered off and then

Q‘) 15  dried in a desiccator. 1.2 g of N- [(2-cyclopropyimethyl- 3-0X0-2 3-d|hydro-1H -isoindol-

-yl)acety!]guanrdme are thus obtained i in the form of an otf-whrte powder meltrng at -
229°C Mass spectrum 'DCI: mle 287 (M+H)+

b)'Ethy! (2-cyclopropytmethyl 3-0X0-2 3-dihydr(o-1 H-isoindol-1-yl)acetate

© .20 Ethyl (2-cyclopropylmethy!-3-oxo-2 3-d|hydro-1 H-isoindol- 1-yl)acetate | is prepared as |

' _descrrbed in Example 2, startmg with 0.61 g of 60% sodium hydrrde in20 cm3 of 1 2-

dlmethoxyethane 3.0 cm3 of tnethyl phosphonoacetate and 1.55 g of 3-hydroxy—
2-cyclopropy|methyl—2 3-dihydroisoindol-1-one. The crude product is punt" ied by
. _.chromatography unde_r argon pressure (60 kPa) on a column of srlrca__gel (part:cle size

| .25 ._15-40 um), eluting with a mixture of cyolohexanelethyl acetate (70/30 by volume). The |

fractions comprising the expected product are combined and concentrated to dryness




desi ccat or under reduced pressure (2 kPa) at a terrperature I n the region of
20C. 15 1. 3q of N-[(2- benzyl 3- 0x0- 2, 3-di hydro-1 13 September 2006

H i soi ndd¥0 834014%cet yI ] guani di ne are thus obtained in t hBCTEPIISETa whit e
powder nelting at 222-225C. Infrared spectrum (KBr) 3488; 3410; 3344; .
1662; 1621; 1521; 1382 and 704 cm 1. b) Ethyl (2-benzyl-3-o0x0-2,3-dihydro-1
- Hisoindol-1 -yl)acetate 20 Ethyl (2- bggzyl - 3=0x0- 2, 3-di hydr o- |

. Hisoindol-1-yl)acetate is prepared as Oescribed in Exanple 2, starting
with 3.2 g of 60% sodi um hydride in 200 cnB8 of 1,2- dinet hoxyet hane, 16.4
cnB of mndatredmcampsassor@emkt’a)atatemper'attg'eaﬁ iBe Me@onxﬁ:m"c 1.45 g of

b | f f 18- h d
e G R AR AT oS SR TRl Do e
1S tr eadRdindqtiR tﬁé{drﬂﬂo?g%oﬂfud\é@%%"l (R\e'!i1 d.52nthin Hﬂrei@ﬁro?ﬁ'@toﬁase phiyBH sifegt at e.

After separation o hases by settling, the aqueous is extracted

. .twi ce vgdlhelueot: cyﬁloh‘exanefethydaceahe G050 byoabumay). 03/ 101450 PCT/ EP03/ 05279 *
44 acetate. The organic extracts are conbined, washed with 50 cnB of brine,

~dri ed over magnesi um sul phate, filtered and, then concentrated to-dryness

. under ra@p@ "°"?,[%§?§65“§Fﬁ”‘1ﬁ8 [-Q%—éﬁﬁ/ﬂfﬁ?@élﬁaéf .¢-gdna the region of 40C. The

residue”is puri romatogra under argon pressure (60 kPa) on a
-col um E}Hyslroxyezt-cgelbp(cpmrlmet:lt)é-m-zldtyﬁrdr&mdobﬁﬁ)qneelrs prepayed asndesatibeddny e

m xtures of cycl ohexane/eth acetate (75/25 and -‘then 67/ BBB%y vol une) .
The fr dexarople & statingiwith 41%91 ok pearciapropymgihyighthalipiige ied0 caigof

- heer el BB Y A TSRt T Babal B g e 10
IH '190'( eaipetatite REBIAGIRT 6f 2090 for Qot liurs dinidris tthen toslet 4 ademrmtatmrse}nal r orru

- 0.35, thin [ayer chronato raph% 10, on_silica gel, elu
cycl ohetkarregr@nmfro eoancdistifietwatens added dsppwisg. The prgcipl ate obfamed is

. g m; %r%d Eﬁ%él %S?@ 4@%‘?‘%@% r{%%k%n ”ﬁ’gﬁ.ds"‘h’%'}"em%tpéﬂeas descri bed | in |
- Exanpl. %ohcenﬁawmrm?nes@uﬁaeﬂr@iu@éd réswurs (R IkFad lat aitemperattfDincin® region
nmet hanol and ot assi um borohydride. The reaction mxture is

stirre®f#0°&- ﬂé‘nﬁ)é’»\f értw@oxw&%@lqrtrgpﬂm yi-2gdihygroisgindalrizongmarg thughen

<3520 ARaRebTTREL Rt B f WEHARRY Ry 210 38, R Efforlocilgty o et o

o reduceren,r elaeutr ey¢idhkkane/athyl atetahe (50/50 dyivoliine))x egi on of 40C, fol | Owed by

- addition of a further 50 crrB of distilled wat er . The aqueous phase i's
" extracted 3 tines

d) N- Cyclopropylmethylphthalrmrde . |
-Cyclopropylmethytphthallmrde is prepared as descrlbed in Example 2, startlng w;th 4

- 20 gof phthahc anhydride, 2.3 cm3 of cyclopropylmethylamrne and a catalytic amount of

- para-toluenesulphonlc acrd in 40 cm3 of toluene The reaction mixture is heated ata v
temperature in the region of 140°C for 2 hours and is then cooled fo a temperature i in
the region of 20°C and stirred for 16 hours. The' reaction mixture is concentrated to

| ) ‘dryness under reduced pressure (2kPa)ata temperature'in the regioh of 40°C. The

25 residue is taken up in dichloromethane and washed twice with saturated aqueous

“sodium bicarbonate solution. The organic phase is separated out after settling'of the
phases dried over magnesium sulphate fi ltered and then concentrated to dryness
. 'under reduced pressure (2 kPa) at a temperature in the region of 40°C. 4 3 gof ‘
. N- cyclopropy!methylphthahmrde are thus obtained in the form of a oottony white solid
o 30 . (Rf = 0.46, thin layer chromatography on silica gel eluent cyciohexanelethyl acetate
o (40160 by volurne). '




20 with 50 cnB of ethyl acetate. The organic extracts ? g conblned washed
w th 50 ew@oyﬂﬁﬁgrine, dried over nmagnesium sul phate, hen
-concentrated to dryness under reduced pressure (2 kPa) at a tenperature in
the region of 40C. The residue is dried in a desiccator under reduced
pressure (2 kPa) at a tenperature in the region of 20C. 9.5 g of

3- hydr oxy- 2- benzyl - 2, 3- dlhydr0|30|ndoI4B-one are thus obtained in the 25
forhtof a white pomder (Rf 0.20, thin layer chronmatography on silica
gel, E %ﬁ] gyclohexane/ethyl acetate (75/25 by volune)). d)

N—Benzy Ré?lnrde N- Benzyl phthalim de is prepared as descri bed in Exanple
-2, stara) N2vRtBerdy-3-mio-2 Fdippinal Hdseindpkt-yaceyi]guaniBinef benzyl ani ne and
a catalytic amount of para-toluene- sul phonic acid in 100 cnB of tol uene.
The reaction m xture is heated at a tenpers e 13 Septenber 2006 WO
+03/101450 45 in the region of 140Cf 35 and is then cooled to a
tenperature in the region of 2 & reagtTon mxture is taken up in 100
- - cnB of saturated aqueous sodi um |arou~ate sol ution and the aqueous phase
is extracted twice with 100 cnB8™s R acetate.. The organic extracts
Coar 0dr.ied over 5 ‘magnesi um sul phate,
filtered and then concentrated to dryness| un reduced - pressure (2 kPa)
- at a tenperature in the region of 40C. Th¥<xesidue is dried in a
~desiccator under reduced pressure.(2 kPa) atya tenperature in the region of
'20C.  10.3 g of N-beénzyl phthalinide are thus dbtained in the formof a

&Lfﬁhe@ﬁeeﬁﬂ%um@gﬁeﬂ@? S Y a0l Sefiol Uaderrah @ertrimepphere. "
[3- (6§ ?\"' thmr sStB@de dea?g@égé@ ol gfbfg%%gidn(ﬂu;n chlgrlde is added. The

'H—|50| acet ] guahi C -cCii 113 N NNz~ NFi Z
N ( 6- treach@mnyktuﬁe |sssitrret1/uﬂ®rcamrnﬁrtiatmdephem at a temperature in the region of

t I'sol r%}’ t%)ryll t)lo Cetc}floln%%a&'/ gc'icﬂ? o ofg solution of 2 g of ethyl (2-benzyl-3-oxo-2 3-

drhydro-1 H-isoindol-1-yl)acetate in 5. cm3 of absolute ethanol. The reaction mixture is

stirred at a temperature in the region of 20°C for 18 hours and is then concentrated to

) 10 dryness under reduced pressu_re (2 kPa)ata temperature in the region of 40°C. The
residue is taken up in a mixture of 10 cm3 of water and 30 cm3 of diethyl ether and is
then stirred at a temperature in the region of 0°C for 15 mrnutes The precrpltate |

| "obtarned is i itered off, washed with twice 10 cm3 of lce-cold water and then dried i in a

o desiccator under reduced pressure (2 kPa) ata temperature in the region of 20°C

' Q\:) 5. | 1.2 g of N- [(2-benzy|—3-oxo—2 3~drhydr0-1 H—lsomdol -1-yl)acetyllguanidine are thus :

e obtalned in the form of a white powder melt;ng at 222-225°C. Infrared spectrum (KBr)
3488 3410; 3344 1662; 1621 1 521 1382 and 704 cm'1

E b) Ethyl (2-benzy|-3-0x0—2 3-d|hydr0-1 H-|somdol 1-y|)acetate . ‘
20  Ethyl (2-benzy| 3-oxo-2 S-drhydro-1 H-rsorndol- -yl)acetate is prepared as descrlbed in

Example 2, starting with 3.2 g of 60% sodium hydride in 200 cm3 of 1,2-

| dimethoxyethane, 16.4 cm3 of triethyl phosphonoacetate and9.5¢g of 3-hydroxy-2-
benzyl-2,3-dihydroisoindol-1-one. The mlxture is refluxed for 18 hours and is then
- cooled to a temperature i in the region of 20°C. The reaction mixture is treated with

25 100 cm3 of water and then with 100 cm3 of eth_yl acetate. A_fter separatllon ofthe

| '_‘phase's'by settling, the aqueous phase is extracted twice with 100 cm_3 of -eth.yl' '




15 pared as described in Exanple 9, starting with 20 cnB_of absol ute

et hanol ‘9 %5’1@11? sodi um 1. 56 g of guani di ni um'chl of¥ dePigRGeR2E 4

et hyl e %1 -2-i sobutyl - 3- oxo- 2, 3- di hydro- 1 PCT/EPO3/65779

H i soi ndol 1-yl)acetate.in 10 an of absol uté ethanol. The reaction

m xture is stirred at a tenperature in the region of 20C for 16 hours and.
is then - concentrated to dryness under ggduced pressure (2 kPa) at a

- tenperature in the region 20 of 40C. The residue is taken up in a mxture

-~ of 15 cnB of water and 45 cnB of di ethyl ether and then stirred at a

T extract

t enper atAfetaten The erganic @ﬁractscaoemmmnh@uwashemwdbr5é)ocrp3t<ﬁt3anepdtrtad oeer i s

o des; dndenestiathall Mierdy ERo el PnBipiAte O dryiRsinddreticat e regi on’
of - 20C. p?eﬁsxgec(ra kial)) @b attemipebatiyd rtheSeBitndf-4D°eX The: rgs&'ru@fﬁ gﬂpﬁed by

- Hisoind %;ig)acetyl ] guani di-ne .25 are thus obtained 1nt orm
brown p raphy U@QG'ZQIGOQIE€§SW§S(§0 k&g onraicoludd of siicaegalAbartideBize 13 -

P 498, IR RIS TR By scnte o

et hyl ( Ghen 67/33thy yoludha) ST frabtiGn® semprising ithy Bdsre ggetate -
Et hyl (5- tert t?ltji:yl-z |s)obutyl - 3- oxo- Zﬁn Q @g(?eétﬁar%rgraﬂdo - cﬂbfr)l.[}glacet ate

© and et hghd@ancgniraled tg dryness wrdsyreguced leﬁsgr@(ﬁ kRg)aba iemperature in the

~ Hisoin t EX artrng
with 2 BB b R o B8N s R VARG 1 Har i BRb 1 ke ol 2
~cnB of thuseeﬂrlelnedhn:‘.lmetm’maoﬁa &rseoesqfeaoﬁcm g-tfaaorwttﬁm%?ér étromatography
ter but Caﬁleiﬁo! é I sobut yl di hydr ol soi ndol - 1- one an ,
6 HRYL CW‘PB@W%/EH’B’I Qcﬁﬁat@gﬂzéwn@mme))one The m xture €(Q
g requxed for 18 hours and then 10 cooled to a tenperature in the region of °
20C. The reaction mxture is treated with 110 cn8 of water and then 100 cnB

" of ethyt) ad-@mow-zmmyt-zep@ahgdmmmﬂolttlenehases by settling, the aqueous
- phase | rac%qu tvvr e with 100 cnB of ethyl acetate. The organic
rﬁaelhaarqwndqbboaess erenared@s desceibed e Exampledi um

B EB?;%‘;'E Wih D 28 aﬂtﬂﬁ PR RRIRES B 10 ST etnelane 0§ St onar ot eg
out1sby fRaSsiuHbEEN ZGSGQPHE{e Péh&roh%@atﬂr%ktﬁr@& a?é&%%iei%%ﬁ?hen ggﬁlg&téf'g |

successively with eptane/ i sopropan m Xt ures

vol une)20°Thforfa0aiesire 2hd is oRal teoked tb*lﬁeht e?étdr@ﬁh ﬂté@dn Bf 6°¢ 3nd
"~ _concent rfacﬁ{ed under reduced pressure ( a at a rature |n t e region
~ of 40c.ofgigtileswaler are added drapwise. The methanol is then partially evaporated off

under reduced pressure (2 kPa) at a temperature i in the regron of 40°C followed by
' addrtron of a further 50 cm3 of distilied water. The aqueous phase is extracted 3 times
20 with 50 cm3 of ethy! acetate. The organic extracts are combined, washed with 50 cm3 L)
“of brine, dried over magnesium sulphate, filtered and then concentrated to-dryness
under reduced pressure (2 kPa) ata temperature in the region of 40°C. The residue is
_dned in a desiccator under reduced pressure (2 kPa) at a temperature in the regron of
| 20°C. 9.5 g of 3-hydroxy-2- benzyl-2 3-d|hydrorsomdol-1 -one are thus obtalned in'the
- 25 | form of a white powder. (Rf = 0.20, thin layer chromatography on silica gel eluent:
cyclohexane/ethyl acetate (75/25 by volume))

S d) N- Benzy!phthallmlde |
'N-Benzylphthahm:de is prepared as descrtbed in Example 2, startmg with 10 g of
30 phthahc anhydrrde 7 3 cm3 of benzylamlne and a catalytic amount of para-toluene-

sulphonic acid in 100 cm3 of toluene. The reactron mixture is heated at a temperature



20 reduced- pressure (3 kPa) at a tenperature in the re of 40 .81 g
of et hyiyv(? - butyl -2-isobutyl -3-0xo0- 2, 3-di hydr o- 1%geptember500
- Hisoin acetate are thus obtained in the formof a viscous grey
.ol (Rf =0. 43 thin | ayer chromatography on silica gel, eluent: ‘
‘r‘.-CycI'ohexane/ ethyl acetate (75/25 by volune)). The fractrons conprising the
~second regioisonmer are conbined and céfcentrated under reduced pressure (1.
kPa) at a 25 tenper ature in the region of 40C. The residue is dried under

Lo nBEE R of F4lTE Yorts nylCAREIAhh Sl s 1AbAR B eait ol 0T
. aret hlﬁ) @bt['%e'téﬁcﬂldh H'b&ure)fsrfaRenﬁ pVh 39@%3%§?§ttﬁated édﬁeous%oﬁﬁrmt hin |

“l ayer chromat ography on silica gel, eluent: cyc exane/ ethyl "acetate

.- (75/ 25 YiyarpohateedoluticiPand the aqueous phase is extracted twice wuth 100 cm3 of ethyl
<« 5-tert-Butyl - 3-hydroxy-2-isobutyl -2, 3-di hydr oi soi ndol -1-one and-:

6-tert amettate Bheb my&x&acis(a:retoplmlﬁné’d dMﬁ&it&dJWﬁhlmliﬂh3bf@ﬁﬁe1&1&ﬁW@mer ‘

-200 WO 03/ 1014 I_@EIT/ 03/ 0 ?1
5 Uar TBRERRSIn i hal. Blaredng, o Conaenyalegitosiness undarecdveed
BT ikl oy ot o IO bR P o0

© - as’des startin
- 4-tert dastopetdnurslebmdumat prajssuied k}?a)aﬁ a:twnperatm'ehnme r@tmh af 20%C.of

IR o R i i et e R 1.
(',' re? Ihgﬂgwl; gﬁtnﬁg partl ?@Ia H&?ﬁ"o%'g&d%&a%?e n@#&g‘gugéwra?gts"ﬁ%@’?kpa)

t 18 t dypeolume))e in the region of 40C, followed by addition of a further
‘ 50 anEg(F drlsgbl I'ed water. The aqueous phase is extracted twice wth 100
- .cnB’ of H}H etate. The organic-extracts are conbi ned, washed with 10 50
CiB "Of gy N-J2e(6-Hii-BtyPPE50PIY NS X, SUliRYdroet Hiddihas e ﬁg’db;ﬁ Reentrat ed
o to dryzes!s?e(under reyguced pressure ‘(2 kPa) at a terrpe turtg ﬁeéregr on
.of 40C. The residue is dried in a desrcatajr under reduced pressure

-~ (2.kPa)y at a tenperature in the reg Io .9 g of a mxture of
. b-tert- ButyI 3- hydr oxy-2- L sobutey| [ roi 50| ndol - 1-one and |
. B-tert-butyl - 3- hydr oxy-2-i sobf ydror soi ndol - 1-one 15 are thus. -
. obtained in the form of ayeIIo foam (R{_=,8. 26 and 0.30 unassrgned thin -
l.ayer chromat ography on sil | ca Sﬁt -el.uent: cyc.l,"@hexane/ et hyI acet ate '

(75/ 25 by Vol ume)). | N\(

‘ -[(6-tert-Buty!-2-usobutyl-3—oxo~2 3~d|hydro-1 H-lsomdol- -yl)acetyl]guanldlne is pre-' _

" 15 pared as described in Example 9 starting with 20 cm3 of absolute ethanol 0 37 g of |
@ _— sodium, 1.56 g of guamdtnrum chlorlde and 3.53 g of ethyl (6-tert-buty|—2-|sobutyl 3~
o oxo—2 3-d|hydro—1H lsomdol- 1-yl)acetate i in 10 cm3 of absolute ethanol. The reactlon |
o mixture is strrred at a temperature in the region of 20°C for 16 hours and is then =
__ | - concentrated to dryness under reduced pressure (2 kPa) at a temperature in the regron
200 of 40°C. The residue i lS taken upina mlxture of 15 cm3 of water and 45 cm3 of diethyl
| ether and then stlrred at a temperature in the region of 0°C for 2 hours The precrpltate
L " obtained is fi Itered off, washed with twrce 10 cm3 of ice-cold water and then dned ina
-}r_ o . desiccator under reduced pressure (2 kPa) at a temperature in the region of 20°C. |
. 25gofN- [(6—tert-butyl-2-isobutyl-3—oxo-2 3-dihydro-1H- lsomdol 1-yl)acetyl]guanld|ne o
N ;_' ‘25'_ '_ -are thus obtarned in the form of a brown powder meltmg at 214—21 5°C Mass -
o spectrum: DCI mle 345 (M+H)+ |




. N-[(5-tert-B tyI

d) 4-tert-Butyl-Nisobutyl phthalimde 20 4-tert-Butyl -Nj I hal i m de -
Is prepared as described in Exanple 2, starting with {I%éé&g@%rm
4-tert-bNWOIBNEHA i ¢ anhydride and 4.9 cnB of isobutyl am meTRPed27€¢N8 of
‘toluene. The reaction mxture is. heated at a tenperature in the region of
~75C for 10 mnutes, followed by addition of a catal ytic anmount of

para-tol uenesui phonic acid and the mxture is heated at a tenperature in
the region of 140C for. 3 hours. After é‘@oling 25 to a tenperature in the
region of 60C, the reaction mxture is concentrated to dryness under
‘reduced pressure (2 kPa). The residue is taken up in a m xture of 50 cnB of
‘water and 30 cnB of saturated aqueous sodi um bi carbonate sol ution.and the

" aqueousb) Bt &-tert-butyi-2eisobiutyivd exxon? Bkdllzxan!IOeHﬁ-lsﬁlndmleh-lyBacetetewem@ ethph ¢6-

o b d d
 Prones: it bREe SR By SRR S s i ndh i le 16 Gryness under
o edUCGdEﬂfW?@t&rﬁbﬁ@l&ﬂ%b@M 3—6)@@3&%}&@-1 H—lécﬁlﬁdoitﬁ-grl)ﬁﬁet@te éﬁ@eth?l'?
residue iS dried in a desiccator under’ reduced gressure 2, 3

. SeptSenblert-bulyb2-isublogl3-0xasn3 Ritydred-seiril- g atetep@teanraparedras he region
- of 20C. 10.4 of _4-tert-but I-I\I—lsobutnyé)hthallmde are. . thus %tal ned in
" the fordessribediin fxampled, |s lag wwth(zzegco &% sadiym hyslyiee ia kP8 gfdghy on

il @a[@e'@hsmﬁﬁﬁ, A SR RS Ss aieheld o o B Mhkdre 352 e
- Hisoi ndelp )éJ%uty t L?S-dr@@ggoﬁtd?ﬁ@ -Gi-an§'ddtertblity-nyblogy-

0X0-
_H—| soi nﬂaﬂobuth ac:ehgdrpg;omdcdmme |T§1qmneetumsedﬂmeecﬁ&xdr& heas iandBkenpl e 9,

iirﬂtz ﬁqtié %mﬁeraitﬁe? %Sl ¢ Te5in Qe (T%etreagﬂﬁ@ft@ei? ts%ﬁ&v%% g-of ()
{'_?ﬁg 2. 3110 B etk BRRUAER DD 3 BFEBL Srdstd AT R Bhr AR OdrthE BERBERY: o,
18 hour sudind i LHEhuE mﬁe‘;ee@&eeéo%ﬂw mﬁ% SR8 drathaReRiESTHE e (2

kPa) at™a te&hpera regi o
organic extracts are combined, washed with 100 cm? of brine, dried over magnesium

, 'eulphate, filtered and then concentrated to dryness under reduced pressure (2 kPa) at
15 a temperatUre in the region of 40°C. Th_e residue i's separated out by HPL.C
- chromatography on a 10 um WHELK-01SS chiral column, eluting successively with
" heptanefisopropano! mixtures (90/10 and then 50/50 by volume). The fractions
: contprising t-he first regioisorner are combined and concentrated under reduced
~ pressure (1 kPa) at a temperature in'theregion of 40°C. The residue is dried under 7
20 reduced pressu re ’(3- kPa) at a temperature in the regioh of 40°C. 1.81 g of ethyl (5-tert- K:’) -
-~ butyl-2-isobutyi-3-oxo0-2,3-dihydro-1H-iscindol-1-yl)acetate are thus obtained in the
~ form of a viscous grey oil (Rf = 0.43, thin layer chromatography on silica gel, eluent:
7 | _cyclohexanelethyl acetate (75/25'by volume)). The fractions comprising the seco'nd
_ | regro:somer are combined and concentrated under reduced pressure (1 kPa) ata
| 25 temperature in the region of 40°C. The resrdue is dned under reduced pressure
N (3 kPa) at a temperature in the region of 40°C 3.53 g of ethyl (6-tert—butyl-2—rsobutyl—3—
- OX0-2 3-drhydro-1 H-iseindoi- 1-yl)acetate are thus obtained in the form of a wscous \
- grey oll. (Rf 0.38, thin fayer chromatography on srllca gel eluent: cyclohexanelethyl ’ ‘
~ acetate (75/25 by vo!ume)) '
o 30
- ©) ~tert-ButyI-3 hydroxy-2-isobutyl-2,3- dihydrorsorndol 1-one and 6-tert-butyl -3-.
o .hydroxy-z-lsobutyl-z 3-dzhydrorsorndol—1-one ‘




'of 40C. The residue is taken up in a mxture of 10 an g

-for 1 hour

30 cnB
of di et h%ooir?m%oher and then stirred at a tenperature |r§"§%ﬁw{§ gg—b%n of 0C
S

precipitate j obtained is filtered off, wa h tw ce
10 cnB of ice-cold water and then dried in a desiccator under reduced
pressure (2 kPa) at a tenperature in the region of 20C. 1.1 g of
N-[(5-tert-butyl-2-isobutyl-3-0x0-2, 3-4if hydro-1

H i soi ndol -1-yl)acetyl]guanidine are thus obtained in the formof a vvhlte

Dty A et B R S0 e A R Rl Rl 1205 AP ST R Y Vb e
~Exanpl %t%%@%%}?—b"@‘d%us&ﬁ@o#%n%r@%re%x‘éﬂ'Méécﬁlﬂae@ in E&a?rfple M s@Brtkfy N:

- 16. 27,

N[ 2- (ﬁmﬂ?hher éf 4&@&% I@-té@tfatﬂcgﬁhéhﬁwe ipr60 bh1386flmémlanél and 2.3 g of
.¢-yl)acetyl ]guam di ne an | or o- 2-i sobut yl - 3- oxo- !ﬂ@%d r.O-

-~

" NH25  20°C for 19 hours and is then cooled to a temperature int

- N[(5 Q?éﬁétﬁre% W8PHFe hadsP Rsptviss. oY FicBriaddt iss Giehdartidy bdaphtedl apani di nei

C. 66.13, H '8.50, N: 2). Exanple 12: 25 a)

reglon of

H i soi rdassium l)cacby@ﬂlqeg Jae r@aﬁttonmleélrﬁ @rﬁi@t’edzeb% tewrearrfon

PCT/ EP03/ 05279 49 0 H3C I / NG -~- ﬁe reglon ol}looé 500

and N-

.chl or o-ihdes vbdigdd: Pressore2(2kRA ) at dr lenipeérakoe inlthe rogjor) ab4230, ffollewedibyie ar e
“..prepared as described in anple 9, starting with 20 cn8 of absol ute

‘et hanoladditi@bot frthes&i0em® f distiled wettely Thei aflusious RNAS61$ eétreﬁadéwmeg of

.et’hyl (5-chloro-2-isobutyl -3-0xo0-2,3- dihydro-1 Hisoindol - acetate

H);d et twith QGO@m foethyi agstaley The asganis. %drépﬁ/@ﬁcﬁofﬂmneﬁs‘ﬁﬁﬂ?ﬁﬂ ‘X"ﬂz‘yl )acetate

~ tedfer A0Lemof brine, Aded svenmagpesiup S@L

15 cnB of, absol ute ethanol. The re |on s stirre
o il bntoriobiafi & oo 1o

drynes %WHQQSEB &&%ﬁﬁge{t’ gﬁe%‘%r@(z( kPKP8Ya ?émge ”Hé%"%ﬁé‘ E‘&%lbﬁ of 86°C N’ Of

40C. The’rési up‘1tn a m xtur wat er and 45 cnB

" of di etregiduetiberied il atdesivcatonuneter aeduced pmaseumt (ﬁld’a)rattaf@mrmjatmemﬂwc for
' .4 hourSregI)rrlleofloztj'%((‘;‘I %Iég o) aont'ﬁ urg% gtser{ éuty%%y roxy~2-rsobutyl-2 3- '

o dihydroxsomdol-'l-o_ne_and. 6-te_rt-butyl-3 hydroxy-2-|sobutyl-2,3-d1hydronsomdol-‘t—,dne |
15 'are. thus obtained in the form of a yellow foam (Rf = 0.26 and 0.30 unassigned, thin
layer chromatography on silica gel, eluent: cyclo_hexane/ethyl acetate (75/25 by

volume)).

d) 4—tert-ButyI-N-|sobutyIphthallmlde

| Q{D 20 4-tert—ButyI -N- lsobutylphthahmlde is prepared as described in Example 2, starting with

10 g of 4-tert-butylphthal|c anhydride and 4.9 cm3 of 1sobutylamine in 100 om?3 of
toluene. The reaction mixture is heated at a temperature in the region of 75°C for 10
~ minutes, followed by addition of a catalytic amount of para-toluenesulphonic acid and
' _ the mixture is heated at a temperature in the region of 140°C for 3 hours. After cooling

: : 25‘. " {0 a temperature in the region ofiGO“C, the reaction mixture is concentrated to dryness_ .

- ‘under redueed'pressure (2 kPa) The residue is taken up in a mixture of 50 cm3 of
o . water and 30 cm® of saturated aqueous sodium brcarbonate solution and the aqueous
phase is extracted twice with 200 cm3 of dichloromethane. The organic: extracts are

‘combined, washed with 50 cm3 of brine, dried over magnesium sulphate, filtered and

o 30  then concentrated to dryness under reduced pressure (2 kPa) at a temperature in the -

" region of 40°C. The residue is dried in a desiccator under reduced pressure (2 kPa) at




washed with twice 20 cnB of ice-cold water and t hen drj eg de5| ccat or
under reduced pressure (2 kPa) at a tenperature in t h %@?E‘ e#0060C. 1 g.
of N[ (5-WRI0¥1Y430. | sobut yl - 3- oxo- 2, 3-di hydro-1 H i soi ndoPCT/EP03/05279

. -yl )acetyl ] guani dine and N-[(6-chloro-2 15

| sobutyl - 3- oxo- 2, 3-di hydr o- 1H-i soi ndol - 1-yl ) acetyl ] guam dine is thus
obtained in the formof a white p0\/vder8(AnaIy5|s Cl5 H19 d M 02, %
calculated C. 55.81, H 5.93, d 10.9 N 17.36, 0: 9.91 %found C

. 55.67, H 6.18, d: 11.32, N 17.05). Nhss spectrum DCl: We 323 (MtH) +.

. chloro-2-isobuty

20 b) - Eartem}:(%ature mthezregmbmftgﬂ"cz 10 gf a—tarﬂqlwtyleN-]lsmbuiytphﬂmlaﬂmmie are

1 Lot nligis 98GR he foim ROp Vit Ry I&%B—iﬁ;’#éﬁciey Tamegegraphy

‘H i soi nggl .
gpsilfeer o [?aggggo-daﬁgﬁ @%kw ?cleil-taltes gb_y lv Oluyrp?)c’lcet ate are prepar ed

- as described in Exanple 2, starting with 4- g of 60% sodi um hydride in 200
5of Eﬁ‘f% i gl‘ met hoxyet hane 20.3 cnB of triethyl phosphonoacetate and 12
g of ‘hydr oxy- 2-i sobut yl - 2, 3-di hydr oi soi ndol - 1-one and

~ -chl or N—PO = (BdirosityPolisehutyvb-oxoP 3£HI|HW6W%&%| Al YIZ&&W[H}EHHI%W eis

]

ref | uxed I 18 hours and is then cooled to a 13 Se 006 WO
03/.101450 P4ACT/ EP03/ 05279 - 50 t &f gﬁatureom’pct he region of 20C. The"
“reaction mxture is treated w t g2 cnB /Of I[Iandthen with 100 cnB of

8rphases/by™ Settling, the aqueous
gthyl acetate. The organic

-ethyl acetate. After separatH8h o
phase i's extracted twice with 200
. extracts are conbi ned, washed with *#0 €8 of .brine, dried over magnesi um 5
“sul phate, frltered and then concentrat ed Pyness under reduced pressur(e
(2 kPa) at  a tenmperature-:in the region of 40C. Tme residue is purified by"
“chr omat ography under argon pressure (60 kPaN a“cartridge of silica gel

- (particle size 32-63 unm), eluting wth successhkye mni xtures of

cycl ohexane/ et hyl acetate (90/10 and then 80/ 20 ~volune). -The fractions

R S R R R L R S
and ot rORT P%@%@%‘%ﬁ?ﬁ%ﬁ@%?@%%@dﬂﬁ Febspll iRt Graldec o

ar e ot husodiami, 8i8teg of uahididiemeHlbride ¥ha a®!p g etiyn(Bitért-buli-2=isBbitli-3L hi n

- l'ayer chr omat ography on silica gel, eluent? cycl'ohexane/€ethyl acetate

' “ ( 75/ 25 d»;o-mﬁ-(hh?dbo-’lﬂﬁsomdol- -yl)acetate in 10 cm3 of absolute ethanol. The reaction
: mixture is stirred at a temperature in the region of 20°C for 18 hours and is then
" concentrated to dryness under reduced pressure (2 kPa) at a temperature in the region.

of 40°C. The residue is taken up in a mixture of 10 cm3 of water and 30 cm3 of diethyl

.15 etherandthenstired ata temperature in the region of 0°C for 1 hour. The prempltate _ kJ)f

obtalned is filtered off, washed with twrce 10 om3 of ice-cold water and then dned in a
desnccator under reduced pressure (2 kPa)ata temperature in the region of 20°C.
14 g of N-[(5-tert-buty|-2-lsobutyl-3-oxo-2 3-d|hydro -1H-isoindol-1-y)acetyllguanidine
o ‘are thus obtained in the formof a whlte powder melting. at 262-263°C. Ethyl (5-tert-
| 20 "butyl-z-lsobuty¥-3~oxo-2 S-dlhydro-1H-|somdol -1-y)acetate is described i |n Example 10.
" (Analysis: C19 H28 N4 02; % calculated C: 66.25, H: 8 19, N: 16.27, 0: 9.29 %found
- C:66.13, H: 8.50, N: 16. 12).

o _ Example 12: . . ‘ .
25 ‘a) N- [2-(5—ChIoro-2-:sobutyl-3—oxo-2 3-d|hydro~1H -isoindol- 1-y|)acetyl]guan|d|ne and N-
' ‘ [(6-Chloro~2 lsobutyl 3-0xo-2 3-dihydro- 1H-|solndol 1-y|)acetyi]guamdme '




c) 5-Chloro-3-hydroxy-2-isobutyl -2, 3-di hydroi soi ndol - 1;3;2”6 tandb 2006
6- chl or o3+ y-2- isobutyl -2, 3-di hydroisoindol -1 - eptemoer 20U

- 5- Chl or%%ﬂ?@gy- 2-i sobutyl - 2, 3-di hydr oi soi ndol - 1- one /EP03/05273
6- chl or o- 3- hydr oxy- 2- i sobutyl -2, 3-di hydroi soi ndol - 1-one are prepared as
described in Exanple 1, starting 20 with 12 g of -

- 4-chl oro-N-i sobutyl phthalimde in 100 48 of nethanol and 3 g of potassium
bor ohydride. The reaction mxture is stirred at a tenperature in the region
of 20C for 20 hours and is then cooled to a tenpegature in the region of.

0C and 100-cnB of distilled ygaier are added dropwi/fe. The methanol is then

- .partially ev'apora d of f urder eched. pressureg—(X kPa) at a tenperature
~in the region of 40C SyThe aguedUs phase : ed twice with 150 cnB
of- ethyl acetate. The ghni £ extracts ar@ cow ned with. 50 cnB of

~<brine, dried over magne$t umisul m;gt H, filtered andl wen concentrated to
...dryness under reduced pressure Pa) atHa# rature in the region of
40C. The residue is dried in a esil\ﬂ:igator under rgduced pressure (2 kPRa)
~at ‘a tenmperature in the region of 20C. 12 g &H: 5-chl or o- 3- hydr oxy-2 30
- i sobutyl -2, 3-di hydroi soi ndol - 1-one and_6-chl or o- 3- hydr oxy- 2-i sobutyl - 2, 3-
~ di hydr N-K5+@ioloro-2-istiatyk-3-oxhed3-eihydracd-iseindal- 1+ W)aselyilouapidine apd\l@;&(ﬁr (Rf

o L onlth s AR eE AR o S SR B R e padpdiBlS "

‘vol une N i . 13137 .
- cnl oresried BRI, AP DT TBMsdiute ethandl, 0,36 g.of sogium,
(Spasti ﬂme\?w guafidiniom ehiotid@and X halofetian iiF-thlote.2-Bobubyird-aoko-28ebut yl ami ne
and a catal ytic anmount of para-tol uenesuighoni,c aci %i n ]2|ng- ﬁ'{:}g of
t ol uendihyre-THtiseindel 1niljacetateiand by E-chiorp-2-sahiyl-oxe-4$rdiyera-dr on of
140C for .16 .houtrs and . s,.t he ooled.to,a t erature in . the reqgi pn of
- 20C. TNy slale il ‘F'E‘gtﬂg@%@&'ﬁe Bifiangh egetion mpdre i SHiTRAALE 10
 sodi umgdy | Ad sHi ' ' g2 Wi th
00 o P B & P T A e o e wi 1
-~ 50 cnBuotiebreduseddiressured?dPa)ymi ademperature nathe, regian efr4f Caddietreeidue is
concentrated to dryness under reducedamf)ress re (2 kPa) at a tenperature in

~ tha0reaken ep imaanixtmne of 46iami of water and 4mcmS ofelistbybelber anddhon siedat

 aehi opaefinatafite i i BRRPALE fr oS TRE pfikitaté hiaifed s Ao g

— powder  {RbdWwith twice 20 cm3 of ice-cold water and then dried in a desiccator under

| reduced pressure (2 kPa) at a temperature in the region of 20°C. 1 g of N-[(5-chloro-2-
'isobUtyl_-3-6xo-’2,3~dihydrd~‘i H-isoindol-1-yl)acetyljguanidine and I\'I-[_(6-chlorc'>-2-"

15 isobutyl-3-0x0-2,3-dihydro-1 H-isoindo|-1;yx)écetyuguanidine is thus obtained in the

u’ " form of a white powder. (Analysis: C15 H19 CI N4 02, % calculated C: 55.81, H: 5.93,

|  Cl: 10.98, N: 17.36, O: 9.91 % found C: 55.67, H: 6.18, CI: 11.32, N: 17.05). Mass

spectrum: DCI: m/e 323 (M+H)*. o |

20 b)Ethyl (5-chlord—2-isobutyl¥3-0x042,3-dihydro-1-H—isoindoI—1-yl)acetate and ethyl (6-
" chloro-2-isobutyl-3-oxo0-2,3-dihydro-1H-isoindol-1-yl)acetate -
Ethyl (5-chIoro-2-isobutyl-3~oxo-2,3—dihydro—1Héis_oindol-1-y!)acetate and ethyl (6~
chIOrpﬁz-isobutyl-S-voxo;Z,3-dih'ydro-‘i H-isoindol-1-yl)ace’_cate are prepared as described
* in Example 2, starting with 4 g of 60% sodium hydride in 200 cm3 of 1,2- o
25 dimethoxyethane, 20.3 cm3_.of triethYl' phosphonoacetate and 12 g of 5-chloro-3- - -
| hydroxy-2-isobutyl-2,3-dihydroisoindol-1-one énd 6-chloro-3-hydroxy-2-isobutyl-2,3-
 dihydroisoindol-1-one. The mixture is refluxed for 18 hours and is then _¢oo|éd toa



0.85, thin layer chromatography on silica gel, eluent: cl ohexane/ et hyl
acet at e &;5/ 25 by volume)). Exanple 13: 20 a) 1§§epte mber 2006
N-[ 2- ( 5- BY@ #1843 obut yI - 3- oxo- 2, 3-di hydro-1 H i soi ndol - 1PCT/EP03/05279

-yl )acetyl]guani dine and N- [ (6-Bronp-2-isobutyl-3-0x0-2, 3-di hydro-1
H-isoi ndol -1-yl )acetyl]guanidine 0 0 Br ' NN CH3 Br CHa HaC// HaC HzN-/
/ HHNO O NH2 N -12 N-[(5-Brono-2-i.s tyl - 3-oxo-2, 3-di hydro-1 -

H i soi hdol - 1-yl )acetyl ] guani di ne and N-Y{Y{ 6- .

br onb- 2-i sobut yl - 3- oxo0- 2, 3-di-hydro-1 H-isoi ndol - 1- yl )acetyl ] guani dine are.

prepar efbrﬁperaft’lﬁe%ftﬁé 'ré%gn b'FZ@’@”'Ph@ réactohdhbigs i rb'étezp H%ngc)ﬁgﬁf" ute

_ethanol, 0.36 g of. sodi ~guani di ni umc lori of et hyl

" (5- br onwaer smbien with qponawfﬂoﬂethyﬂé@etét’e %efr%@psfau%ﬂ(tﬁ th¥Bhasdéd B§450
- PCT/ EPO3/ 05279 52 | Hisoindol-l-yl)acetate and e

~(6- bronsetﬁmgsdﬂwbqhe&mpbaée&@ﬁmwmcetw:mw@hﬁ df ethylagetateeThe 20 cnB
of absolute ethanol. The reaction mxture is stirred at a tenperaturein °*
t he ‘r egbrganis egitaits ara eombined, avashies witle 100 envdof benesdirted oleymagnesiunder

1O T R el ATl BRI A il gt R Fhesrre (hpPe) & 1°
h
acet at ea tdMpeRitdR inthe RBGIOR df%U“@S :Tﬁg ré%tpl[}?ﬂ%ﬁuﬁtﬁd BY cHRSrR&t O@E%Jtye‘@rlﬁdéfi‘ t

- 150 cnB of saturated sodium ch s’ organi Cc S dried
_over negfiges m@sswnedﬁatle’ae)Macartndge ohsitica geﬂ@arhteldmmﬁ@-ﬁéqxu) elfthgPa) at.

e LR B S S R deES i e 5 v
e ) e kg S 3 3
cngt0 ‘concentrated to dryness under reduced pressure (2 kPa) at a temperature in the reglon
-of 40°C. 3.1 g of ethyl (5-chloro-2-isobutyl-3-oxo-2,3-dihydro-1H-isoindol-1 ~yl)acetate
~and ethyl _(6-ohloro—2~isobutyl-3-oxo-2,3-dihydro-1 H-isoindol-1-ylJacetate are thus
obtained in the form of a viscous yellow oil. {Rf = 0.34, thin layer chromatography_ on
- silica gel, eluent: cyclohexane/ethyl acetate (75/25 by volume)).
5
. c) 5-Chtoro 3-hydroxy—2-|sobutyl-2 3—d|hydrmsomdol- -one and 6-chloro-3 hydroxy-2—
- isobutyl-2, 3-d|hydr01$omdol 1-one
4' -’5-Chloro-3-hydroxy-2-isobutyl-2, 3-d|hydrossomdol -1-one and 6-chloro-3- hydroxy—2-
, ls_obutyl-Z 3" dlhydr0|somdol-1 -one are prepared as descnbed in Example 1, starting
20 - with 12 g of '4-chI0ro-N isobUtyIphthalimide in 100 om3 of methanol and 3 g of o _)
' " potassium borohydride. The reaction mrxture is stirred at a temperature in the reglon of =
- 20°C for 20 hours and is then cooled to a temperature in the region of 0°C and |

100 cm3 of distilled water are added dropwxse The methanol is then partlally
- evaporated off under reduced pressure (2 kPa) at a temperature in the region of 40°C.

25 The aqueous phase is extfacted twice with 150 crh3 of ethyl eoe‘tate The organic

o extracts are combined, washed with 50 cm3 of brine, dried over magnesmm sulphate
- filtered and then concentrated to dryness under reduced pressure (2 kPa) ata '
temperature in the region of 40°C. The residue is dried in a desiccator under reduced- "
... . pressure (2 kPa) at a temperature tnt_he region of 20°C. 12 g of 5-ch|oro—3—hYdroxy—2—
' 30 isobutyl-2,3-dihydroisoindol-1-one and 6-chloro-3?hydroky-2-isobutyl—2,3-, _ |
o dihydroisoindol{t-oh,e' are thus obtained in the form of a white powder. (Rf = 0.15, thin




of diethyl ether and dried in a desiccator under reduc«?glsg{)t%?n erSO(SZ Pa) at
a tenpe ih the region of 35C. 0.92 g of

-N-[ (5- brgfr‘%)y%?[} sétg’butyl - 3-0x0- 2, 3-di hydro- 1 PCT/ER03/05279 -

H i soi ndol - 1-yl ) acet yl ] guani di ne and '

N-[ (6-brono-2-i sobutyl - 3-6x0-2, 3-di hydro-1 H 15

i soi ndol -1 -yl )acetyl ] guani di ne are thugqobtained in the formof a white
powder. (Anal ysis: ClS H19 Br N\d 02, %calculated C. 49.06, H 5.21, Br:
21.76, N 15,26, 0: f ound 48. 9 21.52).
Mass sp'@m ShioTBOORT YR %%sle { eftersiyck qh@xsae(eimécst%ﬁﬁg@é Et hyl
-(5-brongs T gbutyl 3- 0x0- 2, 3-di hydro- 1Hi soi ndol - 1-yl )acet ate and et hyl
(6- brom) obut yl - 3- oxo0- 2, 3-di hydro-1 H i soi ndol - 1-yl )acet ate Ethyl

(5- brono- 2-i sobutyl - 3-0x0- 2, 3-di hydro-1 Hisoindol -1-yl)acetate and ethyl .

«(6- b - but 3- 3-.di hyd 1 H dol -1. -yl t at ‘
E)repai w‘éinﬁég%cﬁr%%@tﬂ%ﬁaﬁ% ?13 g 'rgt arti h;o:Mntg 5.0 é L?cgooa/o_gogirﬁm
hydrg deg JGhl@ﬁQN‘iQ@bLﬁMgbth’;alﬁﬁd? 'I%W@ég%gcri%d f Eﬁ&nﬁﬂ‘e 3 rst&nywith

phosphonoacet at e an

. hydr ox: Y‘t(?g' SeRBRBG tﬁalﬁi Mdﬁ'dé% acksh3 bf pbulismine and a catalytic amount of
6- br ono- 3-"hydr oxy- 2-i sobut yl’- 2, 3- di hydroi soi ndol -1-one. The m xture is

refl ux epbrbo:roll.fbriysurmoamamhem100@h€dofcmmnet 1 lhiBG'eabﬂiUan'll)ﬂultd”le heaged at af
~20C. The reaction mxture |§ rea ed with 300 cnB o ter and the nj xture.

is therleEeratwradn the region o $xtor dedhaurs @Qt'ﬁ}ﬂ'eﬂaﬁwgg tordenperiynit
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" (particle’size I'ng w suctessive m xtur

cycl ohemmrerhag:haénumcwlmae(ﬂfdréd laynd theh congentcatetidb ekmrmtdeamediuc(?n/ 10)
\ t he

and cycl ohexan ‘acetate (80Q/20). The 5. ions, co i

expect enreﬁ%m r}@ teiasmpriat L& mn g @@JQ@ §fthﬁ TRgiie | 8 hiegriR e duced

© .pressur o1

" (5-br orr&l;?%-l so@l dgg%@gf%sgff(%ggégﬁl SOl ﬁgm\%rﬁﬂ% é?gfggdee%yl

SN ¢ g -15r ort:ijf Q-chlozolb#&tspbuﬁ{clmmlﬂnﬁechr:a)tﬁu&obtmhe(a% m mé(c)fbr;rg of ﬁIWIatelepaWdear(Ef thus
obt ai ne n t ormof a ourless-o = a

ot oG EBat fayer hrarmaiogetahya lies oo e@wtoﬁ&m@m@?ﬁ%ﬂﬁ%@wﬁé’@ 50 -
by vol 5- Br ono- 3- hydr OXxy-2-isobutyl -2, 3-di hydr oi SOI ndol -1 -one and
6brow%g%)2<y2-_ , : :

| Example 13 : : :
, Q} 20  a) N-[2-(5-Bromo-2- -isobutyl-3-0x0-2,3- dlhydro 1H-isomdol 1-y|)acetyl]guan|d|ne and N-
N [(6 Bromo-2-150butyl—3—oxo-—2 3-d|hydro-1H-lsomdol 1-yl)acetyl]guan|d|ne

- N—[(S-Bromo-2—isobutyl-3-oXo-2,3—dihydro-1 Hfisoindol}1-yl)acetyl]guanidine and N-{(6- -
: 'bro'mo-2-isobutyl 3-oxo-2. ,3-dihydro-~1 H-isoindol-‘!-yi)acetyl]guanidine are prepared as
| 25" described in Examp!e 9, startlng with 30 cm?3 of absolute ethanol, 0.36 g of sodium,
1 59 of guanldlmum chloride and 3.7 g of ethyl (5-bromo—2 lsobutyi-3-oxo—2 3~d|hydro- -




‘kPa) at a tenperature |n the region of 40C

* drynesdelpeesture i esroase@(éc(

o0 by onaigles fechiop BeAGRe NG Pt o BHink i rel il OF 405G THiPtacladiR 210
~in khe t.&reéﬁmafma rWﬂc'tﬁr% ofpmadeﬁ%?tvaferﬂar?&zoo 8 bRy 81 aéétaféitl'ﬁﬁro?@éﬁ:con .

"~ siflrca gel, eluent: cyclohexane/ethyl acetate (50/5

" 4 Brombﬂ‘éseﬁgb.lﬁs}‘ﬂeﬁwﬂﬁﬂomcdfa G0wdtcPandihéh mmbrlﬁwt:m&dfzeatmnatw s@dlnmepar ed
as described-in Exar% starting with 20 g of 4- brom)Rht hal i ¢ anhydri de,
he

| sobutyl -2, 3- dlhydr0|50|ndol 1- one :

5- Br onp- 3- hydroxy 2-i sobut yl - 2, 3- di hydr oi soi ndol - 1- one!3Rgptember 2006

6- br ono- WRYHIYL 2- 15 |sobutyl 2, 3- di hydr oi soi ndol - 1- onecameosepar ed as
described in Exanple 1, starting W|th 23.6 ¢

of 4- br ono- N-i sobutyl phthalimde in 200 cn8 of nethanol and 4.5 g of

pot assi um bor ohydri de. The reaction m"éé_ure Is stirred at a tenperature in
the. region of 20C for 16 hours and is~then cooled to a tenperature in the’

"region of OC and 175 cnB of distilled water are added dropwi se. The

met hanofHisoihdsin -paddtatd m@@tmr@amhe&ebﬁmy&@arm -2 Gudibgdropt lddsoindolt 2

13 The aqueous phase is

extract‘egli)ﬁcetatmm%cm Zﬁ(absmﬁltefeltrwrtmylﬂmfzmlaﬁlen rilxturerig stifred abat racts are -
conbi ned, dried ov magnes Egj)oug%algdzlgred gcphrgﬁe&t Ta&egﬁkgﬁgt&rﬁgtnegf to

by vol une)).

9. 2. cnshigridesspiution rganic ghase i Jiied ovepmagnesiunpaulrhats anshesui phoni ¢

e Rl it SRech BB 00 B PR e et dog
< of 1406ty sdlidiethss abthined, vitioh thlefdaken apt aAt wtieredrin atmecturemfon of .
"20C. The reaction mixture is concentrated to dryness under reduced (_,)

pr assurtd ¢mSidPajatet and 66rqre? af diethyl ethdrdor ¢di boursfat40iemperdturéin thesi due i's -
then taken . up in 350 cnB of ethyl acetate and 300 cnB of saturated sgodium

*. hydr ogaagiantafi20°€. Theovhite selid thue ohipined ds filtered of washedavidutwice S8rcra

S RN B RS AR i St B R o

‘ "_20‘ 'b) Ethyi (5- bromo-2 -isobutyl-3-0x0-2, 3-d|hydro -1H-isoindol-1 -yl)acetate and ethyl (6- k‘)

“sat ur atigghpRiatife ifthedgRinesf I52@N 0021 0F - szﬁremotahécﬂj -33-65‘(’0-2t316ﬂ1ydr0-
concentrated to. dryness under reduced pressure (2. kPa) at a tenperature

'| n the 1hl@gmmmﬁlf-yla|mtylm$ncyne1and Nof (Grboromho-2cisolbytybBtaxer2 grdilydieel Hhus -

| ned

S mcen o YnCeFodariiyod &f8hin BB hejofpnt abidphfiebce  ae

3 _(50/ 50 (Avial@ls! o5 H19 Br N4 02, % calculated C: 49.06, H: 5.21, Br: 21.76, N: 15.26, O:

8.71 % found C: 48.97, H: 5.34, Cl: 14. 72 N: 21 52) Mass spectrum: EI: m/e 366
(M), mie 279, m/e 86 (base peak)

_ bromo-2-|sobutyt-3-oxo-2 3-d|hydro-1H-lsomdol- -yl)acetate
 Ethyl (5-bromo-2-isobutyl-3-oxo0-2 3—d|hydro-'| H-:somdol -1-yl)acetate and ethyl (6-
~ bromo-2- |sobutyl-3-oxo-2 3-dthydro-1H isoindol- 1—y|)acetate are prepared as described

~ in Example 2, startlng with 5.0 g of 60% sodium hydride in 250 cm3 of 1,2~

25 dlmethoxyethane 24.8 cm3 of triethyl phosphonoacetate and 23 7 g of 5-bromo-3-
o _hydroxy-2-:sobutyl-2,3-d|hydr0130|ndol-1-one and 6-bromo-3~hydroxy-2-lsobutyl~2,3-
dihydroisoindol-1-one. The mixture is refluxed for 4 hours and then cooled to a

. temperature' in the region of 20°C. The reaction mixture is treated with 300 cm3 of
water and the mlxture is then extracted with 3 times 250 cm3 of diethyl ether The '

30 organlc extracts are combined, washed with 300 cmS of saturated brlne dried over
" © magnesium sulphate, filtered and then concentr_ated,to dryness under reduced .




" Exanpl e 14: N-[2-(2-1sobutyl-3-0xo0-5-trifluoronethyl-2, 3-di hydro-1

-N-[2-(2-Iso0

L . , X i
H- i soi ndgls d+ ~acetyl]-guanidine F F O F NCHs H3C 2

wo %361\6;&/‘?593- 0x0-5-trifluoronethyl -2, 3-di hydro- 1H-i SdrHa2 -yl )-acet

yl]-guanidine is prepared as described in Exanple 9, starting with 10 cn8

~of absolute ethanol, 0.19 g.of sodium 0.78 g of guanidiniumchloride and .

29

1.86 g of ethyl (5-t(fluoromethyl 53 ,
2-isobutyl -3-0xo0-2, 3-di hyrdo- 1Hi soi ndol -1-yl )acetate in 10 cnB of absolute

of 200 WresSie BN Hraeraparibiie i ikoraion etnd's s ERE st R hea O "

pressur r&%dﬁ&@bpﬁy @db?%fﬁﬂé%@umspt%tﬂe §Biaﬁ%b|9q1g4£§§gic‘é*§%l [esticeSide

then taken up Tnna mxture of ' 5 cnB o a of™ di'et hyl ether'
and t he32-68nua) eiutingdvitio sucgessive miydinesofdyclohexaselethyl acetie (3548 byThe

" veehed el R RsaBaiReneReL Bh 0 By SERHEERs i e T ROR RS (hen”

with  thaRnd isfhg fHe 8%;58&6@ Ridut 8kl EomBlndd A cditerieiét o aYHBss'S
extracts are 13 Sept enber 2006 03/ 101450 PCT/ EPO3/ 05279 - 55 conbi ned,
t r eat edundarireducacbpressons EbkiPahatsy thraperaturgdh the cegion opf0N2, 3.2 ¢ afrathyl
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 dried qugs HBGIHREL2IBLdihfdtoP IR LA teHBAhLS oBiNES M thadeim beduced
- pressure (uz kPa) at a%ﬂ% eratlure iﬂ t he region 019 40C. The yelrrI‘ow solid

t hus. otodourtassiall. (Bke . W) thin lagereisomatographyipn siticegel, eliented at a

(SomPa Rlahendnb o iile o0Blim) Biumedlh)) “etner and then dried in 4

desi ccator under reduced pressure (2. Pa) at a tenperature i n the regi on of
35C ) 5-Bromo-3-hydroxy-2-isobutyl-2,3-dihydroisoindol-1-one and 6-bromo-3-hydroxy-2-
. 'lisobutyl-2,3—dihydroisbind.ol-1-one ' ‘
5—Bromo-3—hydroxy-2-isobutyléz,3-dihydroisoind-ol-1—one and 6-bromo-3-hydroxy-2-
o _15 iSobutyI-2,3-dihydroisoindol-‘!—oné are‘pre_pared as described in Example 1, startihg
with 23.6 g of 4-bromo-N-isobutylphthalimide in 200 cm?3 of methanol and 4.5g of
potassium bbrohydride. The reaction mixture is stirred at a temperature in the region of |
'20°C for 16 hours and is then cooled to a temperature in the region of 0°C and -

_ 175 cm3 of distilled wafer are added dropwise. The methanol is then partially _
20  evaporated off under reduced pressure (2 kPa) at a temperature in the region of 40°C.

/

| The aqxieous phase is extracted 3 times with 200 cm3 of ethyl acetate. The organic 7
extracts are combined, dried over_ magnesium su!phat_e, filtered .and then concentrated
| to dryness under reduced pressure (2 kPa) at a temperatufe in the region of 40°C. = |
23.7 g of 5-bromo-3-hydroxy-2-isobutyl-2,3-dihydroisoindol-1-one and 6-bromo-3-
25 hydroxy—2—isobutyi-2,3-dihydroisoihddl-‘{-6ne are thus obtained in thé form of a white
o powder (Rf = 0.79, thin layef c_hromatbgraphy on silica gel, eluent; cyclohexanélethyl
acetate (50750 by volume})). | ' |

. d) 4-Bromo-N-isobuty!phthaiimide_ _ . _ |
30 4-Bromo-N-isobutylphthalimide is prepared as described in Example 2, starting with
20 g of 4-bromophthalic anhydride, 9.2 cm3 of isobutylamine and a catalytic am0unf of

' para-toluenésulphonic acid in 200 cm3 of foluc—':ne. The reaction njixture is heated at a




0.34 g of

- N-[(5-trifluoromet hyl -2-isobutyl - 3-oxo-2, 3-di hydr o- 1H 1% 8eriamPen28ad) acet yi |
- 10 guartYi'H&0 t hys obtained in the formof a yel | ow pBGEEPOHE2TI ng at
224C. (Analysis: Cl16 H19 F3 N4 02 %calculated C 53.93, H 5.37, F. -
15.99, N 15.72, 0: 8.98 % found C. 53.95, H 5.15, F. 15.00, N 15.59).
Exarrpl e 15: 15 a)

N-[ 2-(2-1sobutyl - 3-0xo0- 6- trlfluoromathtﬂ 2, 3-di hydr o- 1H-|50| ndol - 1 yl)-acet

- yl]- guanidine 0 F N CH3 / FFHCO NH

N-[ 2-( ZtGIFeratlyE-llSithﬂ tegion of 1 #0%2 fored heumam it ﬂhed roooled to a temperature in

H di d bed le 9,
starti nieeeipne 8 Jriesdith e pbhotstas RyagRess upie rouesdy or
guani di ?téé%hﬁé‘{??kt” ataé‘terﬁpé’éttﬂ'e% 188 Gé;io@ %:f UoPE! B HEkdddue is thentaken -

- 2-isobu 3- 0X0 -di hydro-1 H1isoin Yacetate in 10 cnB

absol ut gp & BEN@M3 ofEIAYT SesthicoANdTBE0 EheB Oﬁsemrateaeoaturehyemgeheattroeate the *
regi on of 20C for 16 hours and then concentrated to dryness under reduced

Cpr es‘Ssureolptzork PHhe aguecyspbrsaiseparatediut aftegiseHing haetakmmlaeeend dlaen s

t hen tak d 15 .cnB 25 of djiethyl eth

e b eaariBe e Bl BBD G ala et B Enabibe SrauraeRrats A he . "
d 0 et at d.th

vashed waSeES AR SRRt sabtaiie @re%%\a%dﬁewa” PR R0 s

of “aquepis ebddeﬁﬁﬂté&to*ﬁtﬁﬁ@é‘é RdSYedliced 2 kP‘agBt §Qe|ﬁpﬁra%re iﬁCtHGOUS :

'-'_-4N hydrochl oric acid solUtion. The acidi aqueo s phase is eated wt
aqueousre@dm ob40 Wi 28,8 goofidtbrasnd-IN-isobutylphtHalichideaars thhembéainedin the farmh 3

of et ani c,_extracts re C d and vvastred)
" 20 e ot (R S Al imiEel piRRusioBiREoT 5854 gBh At ol phate:
and th%yc@e{eer\brethﬂohdétatectswweyva@lﬁrm;{educed pressure (2 kPa) at a
‘tenperatiure in the Tegion of The ite solid thus obtained is taken

up in 20 cnB of diethyl ether and stirred at . a tenperature in the region

of ZOCEand fh'ﬁ{' filtered.- The solid is drled in a de5|ccator
: Xample

-[2 (2-Isobutyl-3—oxo—5—tnﬂuoromethyl-2 3-dihydro-1 H-zsomdol- 1-y)-acetyl]- guenldlne

D)

-[2-(2-Isobutyl—3—oxo—5—tnﬂuoromethyI-Z 3—d;hydro-1 H-:somdol 1-yl)-acetyl] guanldlne -

s prepared as descrlbed in Example 9 starting wrth 40 cm3 of absolute ethanol, |
0.19 gof SOdIUITI 0. 78 g of guanldlnlum chlorlde and 1 86 g of ethyl (5-tr|fluoromethyl- " |

2—|sobutyl -3-0X0-2, 3 dlhyrdo-1 H-isoindol-1 —yl)acetate in 10 cm3 of absotute ethanol. |
| 20 The reaction mixturé i is stired ata temperature in the reglon of 20°C for 16 hours and |
|s then concentrated to dryness under reduced pressure (2 kPa) at a ternperature in

' | the region of 40°C. The resrdue is then taken upina mlxture of 5 cm3 of water and
15 cm3 of dlethyl ether-and then concentrated to dryness again under the same |
| condltlons The reS|due is taken up :n 100 cm3 of ethyl acetate and the organlc phase
| '25" is washed wrth twice 60 cm3 of aqueous 1N sodlum hydl’OXide solution and then wrth

" twice 60 cm3 of 4N hydrochion_c acid sotutlon. The acidic aqueou_s extracts are




“under. reduced pressure (2 kPa) at a tenperature in the ?r]egr on Of2020%c 0. 099
gof N1 sobut yl - 3- oxo- 6-trifl uoronet hyl - 2, 3-df J

-Hisoi ndedgsly %Dgcetyl ]-guanidine is thus obtained in t%?ﬁ%l’rg?n%zﬁg

yellow solid nelting at 154C. Mass spectrum El: me 356 (M), me 269
‘me 200, me 86 (base peak). b) Ethyl :
(5-trifluoromnethyl-2-isobutyl -3-o0xo0-2, sdi hydr o- 1H i soi ndol - 1-y| )acetate
and - 15 ethyl (6-trifluoromethyl-2-isobutyl-3-o0xo-2,3-di hydro-1

"Hisoin

(ot 01 1 iStriptisd, LRSE Pufin aaiibous 308 sodium hylipyde salytion te 14, agd et at e
00 (7 B¥tracter with,3 fimes, 50 om3 of sty agelte, The oA gxirag- (e GPTRIE ¢ arc
D i hahggn e%rimsngdo 67 d ot Eodtumcrioridd' Soilhion: dretfofbragifesta ™ U™

phosphosuipbateasied aoncerraddd tb dBMest under reduced pressure (2kPa)ata
5- trrfluoronethyl 3- hydr oxy- 2-i sobut yl - 2, 3- di hydr oi soi ndol -1- one and 6-

Cotrify ?erﬂwreggﬂwgw pf ﬁ@wﬁuﬂ)ﬂ yﬂ}dﬂt&dcl@%uerdﬁarnddlls takenaup RO canRt ur fe
. 4
oc ool FEtd Blnet s A RmprgEig she oo of if@p dr o of Sutré'ra%&eahﬁg't he
g‘r gan: CHSTpH Y !ﬁéﬁ%ﬂﬁ 3%@3%%3 Wi idF 50 B, Sieflvt fipe Ao 60 Sied B8 e,

dried. od'esrccm'gnmdeﬁredubédlgt‘essufe (2 Pepdt am@tnbemurecmrtﬁerrégph% 315®cdr yness
t aterrperatureln reron A

“under ‘rﬁgaced ressure
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. et hanolC&GdH'mam NileOEr%QﬁlquaIBdfG l53)93d*l 8.47pF015085NY A4%5.72]\@® ggslng i onal
nj ect 'under |dentical conditions. The

g are

~ fracti Hs' E’ging?t éﬁﬁ]ﬂé Fi 1@90r@gﬂ§r@dmer are combi ned 13 Sept enber 2006

- WD 03/101450 PCT/ EP03/05279 57 and concentrated to dryness under reduced
pressure (1 kPa) at a tenperature in the region of 40C. 1.86 g of ethyI ‘
(5-t (f lEoarapket 1811 - 2-i sobut yl - 3- oxo- 2, 3-di hydro-1 H
_ i sQi_ndal earethsobtarnedrnthefo of ‘a white solid (Rf =
Ol B B snprontna acdhyiio- 1 isindor tytrasmtne, o hy
acet at %;Lfa'?@dlﬁg by volune)). 5 The fractions conprising the second
~ - regioi soner are conbined and concentrated to dryness under reduced
: pressure (1 kPa) at a tenperature in thepregi on of 40Cto give 2.79 g of a
' A by chr omat ogr aphy under argon -
ijga_gel (particle size 32-63 gm,

.__pressure (80 kPa) on a cartridge ¢
'eIutrngvvltha i | P

O

-[2-(2 Isobutyl-3~oxo-6-tr|ﬂuoromethyl-2 3-dihydro-1 H-rsorndol 1-yl)-acety|]- guamdrne
is prepared as described in Example 9, startrng with 10 cm3 of absolute ethanol
20 - 0.13 g of sodium, 0.52 9 of guanrdrnrum chloride and 1.25 g of ethyl (6-tr|ﬂuorcmethyl-

2-|sobutyl-3-oxo-2 3-dihydro-1H-isoindol-1-yl)acetate in 10 cm3 of absolute ethano!
- The reaction mrxture is stirred ata temperature in the reglon of 20°C for 16 hours and
e | then concentrated to dryness under reduced pressure (2 kPa) at a temperature in the

- _. region of 40°C. The residue is then taken upina mixture of 5 cm3 of water and 15 cm3
25 B of diethyi ether and then concentrated to dryness agaln under the same ccndrtrons

- The resrdue is taken up in 100 cm3 of ethyl acetate and the organrc phase rs washed

Ees



m xt ure of cyclohexane/ethyl acetate (90/10 by volune). The fractions
conprising the A -) 10 expected product are conbi ned aﬁ% Sepierst £8%d t o
dryness OFR&1H&89uced pressure (2 kPa) at a tenperature PET/ERG/52Yi on of
40C. 1.25 g of ethyl (6-trifluoronethyl-2-iso- butyl-3-0x0-2,3-di hydro-1
H-isoindol~1-yJ)acetate are thus obtained in the formof a colourless
~viscous oil. (Rf 0.46, thin |ayer chﬁanatography on silica gel, eluent:
cycl ohexane/ et hyl acetate (75/ 25 by volFtne)). 15 c)

5-Trifluoronethyl - 3- hydr oxy- 2-i sobut yl - 2, 3-di hydr oi soi ndol--1 -one and

6-triflwmn SwicBBiohothd 3t 'él;ﬂé@éé’*l&é&ﬁ@#{ wdraxugl hygm%’rpéﬁ&’ Wnﬂ39%3 of

5-Trifluoromethyl -3-hydroxy-2-i sobut rolsoin -one and
6-tri f laguenust4Y hyd®chiaticoasid Soll.ttlohuﬂ‘he aeidie dqueuus) phasem iotredted véthar e
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regbon @fdife mc@éblam drigtl 6¥arlhagnasiler suapitate dirrthdhantestrattddo ‘
met hanol is then partially evaporated off under reduced pressur&xﬁz kPa)

at a t diffeess Hpeer ieduped pegsserie 12 kbr) abatemperayiebube reawsfi4) exThact ed 3
times with 200 ethyl gcetate._The anl xtracts, are ,conbi ned,
washed W'P%S@Bbﬁ‘@ﬁ‘@?%@'@ 1% REL2Q FME o(ﬂ e'&lﬂ" @ndsiiregiatay over
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4-Trif |rﬁf€35@(l\h?} %‘%@%wm hale 86 tsase p eakg '
4-Trifl uoromet hyl-N-i sobutyl pht'halim de is prépared as descri bed in Exanpl e

(@,

2, .starting with 14.8 g of 4-trifluoromethylphthalic anhydride, 72crr8 of

‘i sobut f enes i C in 160
s of DEDETe MieBr i e A e A IR A THSO A BEAE P (e
regson e@iﬁyi§6Qﬁ¥ni&bn@tﬁ@&%a@ﬁ@&“@ox&-ﬂ@dW@kﬁqll-h@oﬁ:doﬁmﬂfa%b’tﬂié in the
regi on of 20C. The reaction mxt
Ethyl (5-trifluoromethyi-2-isobutyl-3-oxo-2,3-dihydro-1H-isoindol-1-yl)acetate and -
-~ ethyl (6~trrﬂuoromethyl 2-isobutyl- 3-oxo-2 3-d|hydro~1 H-isoindol- -1-yl)acetate are pre-

N B pared as described in Example 2, starting with 1.32 g of 60% sodium hydnde in

| - 120 cm? of 1,2-d|methoxyethane, 6.57 cr_n3 of triethyl phosphonoaceta_te and 12.07 g
20 - of 5—triﬂuoromethyl-3 hydroxy—2-isobutyl-2 3-dihydroisoindol-1-one and 6-

 trifluoromethyl-3- hydroxy-z-lsobutyl-z 3-dihydroisoindol-1-one. The mixture is reﬂuxed
for 24 hours and then cooled to a temperature in the region of 20°C. The reactton
~‘mixiure is then t_reated with 150 cm?3 of water and the mixture is then extracted with 3
times 250 cm3 _of‘di'ethyl_'ether. The organic extracts are combined, washed with
25,150 cm3 of saturated brine, dried over magnesium sulphate, filtered and then
" concentrated to dryness under reduced pressure (2 kPa) at a temperature in the region
of 40°C. A mixture of 2.3 g of the residue is ihjected onto a column 8 cm in diameter
.. containing 1.2 kg of Whelk O, SS chiral stationary phase. The elution is performed with
- "a mobile phase composed of a mixture of dichloromethane, ethanol and heptane in-
T proportions of 14.5/0.5/85 viv. Two additional injections of 2.7 g and 3 g are made
" uhder identical conditions. The fractions comprising the first regioisomer are combined




~and 200 cnB of saturated aqueous sodi um hydrogen carbon
-aqueous phase is 10 separated out after settling has taken place and then

f'concentrat ed to dryness under reduced pressure (2 kPa) a terrperature I n

t he regi ano o9idi@$e and the residue is taken up in 250 c ?gﬁ%ﬁ? etate
€ SO I'on. The

extracted twce with 250 cnB of ethyl acetate. The organic extracts are
conbi ned, washed'with saturated brine, 5dried over magnesi um sul phat ey
filtered and then concentrated to dryness under reduced pressure (2 kPa)

f 40C. 14 9 fl h
" Sout y FORCARPITHAIE 19 Bniness WHkFerped PreReitedr A 2 o BRTBIREMILIe rr =

*0. 59, tRddiorief 4@950”1 8®b%f9étﬁ§il igﬂhﬂu&ﬁnﬁétﬁ %lsﬂﬁhtyf-@-ébﬁﬁﬁ 3- &mgau%hﬂnane/ ethyl .

acetate 5/ 25 by vol Une) Trifluoro pht'hal i ¢ anhydfi de can be

prepar eaobgdoérdaatb)aaetata ape tmmombtamddn tlo farmaof awhmcs(ﬂids(&f Fﬂb64btyurdayar | eri
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H i soi ndol - | acet'ate. The Teaction mxture s stirr a terrperature

~ in the me@mr@rofcﬂycmxaneleﬂwl lacatate é@@ﬁﬂrﬁmvahameém'fhmfradlans abmyprisieg theder
. (3 qtlbﬁ ’Pﬁeﬁ%ﬁr@&%ﬁ%&% a te eratug_@gchto;a@nggguaa%mdycﬁﬂgg%eq@es| due

'- WaS hed virg) awlattbmperature in the reg:on of 40°C. 1.25 g of ethyl (6-trifluoromethyl-2-iso-

b

. " butyl- -3-ox0-2,3-dihydro-1H-isoindol-1-yl)acetate are thus obtained in the form of a
- colourless viscous oil. (Rf = 0.48, thin layer chromatography on silica gel, eluent:
~ cyclohexane/ethyl acetate (75/25 by volume)). | |
. ©) 5-TriﬂuoromethyI-S-hydroXy—2.—isobutyI-2,3~dihydroisoindol-’l-one and 6-trifluoro-
- methyl-3-hydroxy-2-isobutyl-2,3-dihydroisoindol-1-one -_ _ |
 5-Trifluoromethyl-3-hydroxy-2-isobutyl-2,3-dihydroisoindol-1-one and 6-trifluoromethyl-
" 3-hydroxy-2-isobutyi-2,3-dihydroisoindol-1-one are prepared as described in Example
20 1, starting with 14.9 g of 4-triﬂtioromethw-N-iSobUtylphthaIimide in 300 cm?3 of ‘
" methanol and 2.96 g of potaSsiUm borohydride. The reaction mixture is stired at a -
| temperature in the region of 20°C for 16 hours and then cooled fo a temperature in the

region of 0°C and 100 cm?3 of-distilled water are added dropwise. The methanbl is then
. partially evaporated off under reduced pressure (2 kPa) at a temperature in the region

25 of 40°C. The aqueous _phase is extrécted 3 times with 200 cm3 -c.>f efhyl acetate. The

organic extracts are combined, washed with 300 cm3 of saturated sodium chloride
- solution, dried over magr_lesiu'rﬁ sulphate, filtered and then c_:ondehtrated to dryness
under reduced preséure (2 kPa) at a temperature in the region of 40°C. 12.07 g of - J
i _5-trifluoromethyl-a-hydroxy-2—isobutyl-2,3—dihydroisoindol-1-oné éhd-ﬁ-triﬂuoromethyl-

30 3uhydroxy-2-isobutyl-23 dihydroisoindol-1-one are thus obtained in the form of a white

powder. (Rf = 0.64, thin layer chromatography on silica gel, eluent: cyciohexanelethyl
- acetate’ (50/50 by. volume)) - -




-5 30 cnB of aqueous 1 N sodi um hydroxide solution and then twice with 50
cm8 of agueous | N hydrochloric acid solution. The aclliPeriggheoe®6phase is -
treated WPA1U4Peous 30% sodi um hydroxi de sol ution to pHPEHWEPE$2hen
extracted with 3 tines 30 cnB of ethyl acetate. The organic extracts are
conbi ned, washed with 50 cnB of saturated brine, dried over magnesium -
sul phate and concentrat ed under reduce%t 10 pressure (2 kPa) at a
tenperature in the region of 40C. -The-rgsidue is triturated with. diethyl
ether and then filtered and dried in a desiccator under reduced pressure (2
Pa) at dp4iTeifiperamethyl-Naisobetylphdhalimide 40C for 2 hours. 0.0175 g of
N-[2-(2

1 sopr opby IReimeBYLNisppPhibelaide s arenarpg psiesoyPp R EXPRIRIR2: s ¢ hus
e ooy W 148 Bsha S BRI N BeE, £ 251 ot poliTais 1™
5 (i Tetqll pproid of fars; iSnep it By d g'anSBfiftushe Tre', ",

3. 53 ( debaction Iniztureds héaled: ath tdmperaturé it thelreédion 6f $40fadhoursbred i6. 5

 Hz: 1 H): from6, 40 to 7.10 (broad multiplet: 2H): 6,98 (dd, J = 8.5 and 2
- Hz: 1%5518#! tq @ termperajurg,in -fhemm;oﬁo?é; Tﬁs reagion rﬂixfurf} iB); from 7.60

to 8.20 tinbets | | - o
(51 sope AR d aeks uathr rdautBy ressdlé|(2 KPe) at a temperatyys In the fegion 1
(5- 1 sopsaYicoRNd the Fliilie/s t8k& Bpdn %éldwﬂbpeéw he&tatsiahd boplomBef ate i s
prepared as described 1n Exanple 2, starting th 0..149 g- of 60% sodi um
~hydri desaturated eqgeotis sedizmihydnogercarbamaie sbidne theafqueousipinaise is S

" “phosphonoacetate and 1.08 g of 25 , o §~),,
5. i Kopreaparated autiafier seitling has kalen placs aadihen extraeteddwica wish@501weS of xt ur e

2o e ils, TR PrRRlaf PR, B SRR S e SR It .

. i's' t herowartmaghesium sulpiate| filksred H0Q 1BBR cohcahipiten!toiredss dideraedaced

extracts are conbi ned,” washed with 100 cnB of saturated brine, dried over

magnesi RigsswieplZtRa) atia teaparatig in fanregien oh404.c4.9 @ dot-Hifluesrsethyirdl-

reduced, . K P reg | ' Q hg.. - -
Fesi duds PR Rgag e s QobHIBE RO b S b yBIISM R0 phathin , o
cartsri de?eloéhr@ﬁxaﬁe@%pﬁgem sistbgelV\elueat: 18 tiEHxBRE /M Acetté 7588 Isi | i ca gel
(particle size 32-63 , eluting wwth a m xture of cycl ohexane/ et hyl _
‘acet at e‘(0|l€'§©))10 by volune) and then with a mixture of cycl ohexanel/ethyl -
acetate (80/20 by  volune). The fractions conprising the expected product
are conbi ned and - . _ o
- 4-Trifluoromethyiphthalic anhydride can be prepared by adaptation or application of the

* method described by Cavalleri et al., J. Med. Chem., 13(1), 148-149, (1970).

20 o .

" Example 16: _ | | | , |

- a) N-2(2-Isobutyl-5-isopropoxy-3-oxo-2,3-dihydro-1H-isoindol-1-yi)-acetyl}-guanidine
Y T o

* N-f2-(2-Isobutyl-5-isopropoxy-3-0x0-2,3-dihydro-1H-isoindol-1-yi)-acetyll-guanidine is -
25 prepared as described in Example 9, starting with 20 cm3 of absolute ethanol, 0.086'g-.
~ of sodium, 0.36 g of guanidinium chloride and 0.42 g of ethyl (5-isopropyloxy-2- -




"concentrated to dryness under reduced pressure (2 kPa)1§:1ge %np rature in

the regi wo&;,rmfmsﬁoc 0.42 g of ethyl
- (5-i sopropyl oxy-2-isobutyl - 3-oxo- 2, 3-di hydro-1 Hisoi ndoI yI )acet ate is

. thus obtained in the formof a colourless oil. (Rf = 0.57, th|n | ayer
chromat ography on silica gel, eluent: cyclohexane/ethyl acetate (50/50 by
volunme)). c¢) 5-isopropyloxy-3-hydroxyﬁ2-isobutyl-2,3-dihydroisoindoI-L
-one 10 S-1sopropyl oxy- 3- hydroxy-2-isobutyl -2, 3- dlhydr0|30|ndol l-one is

R+ Don et EREsp et SEPirfiof 1 MRS fehchon fntupo o stired ot
- pot ass itgipbrraRyidrthd eegibhof ReaCforns hbetsJaimd then csinoena'dtetd toadryamumlerr e in
‘the region of 20C for. 17 hours and then cool ed rat re. i,n the

 regi onfedueRd pregsars (@rlsPa)fatcﬂ amnerehlrw te f&g@w‘c@b Gir 1i5 then: _
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~chl ori deygehs' 4Ny drEERIBFc aeRy SOl{IRSEH) TeLRidic  aRiabas [)halséeg tréateddaitinen
concentrated to dry ness under reduced 20 pressure at_a tenperature

- in the aqagotm 360 aodiumihysBoyidefsolutiondarip J#osnd then extracted with 3 times
hydr ox obut yl - 2, 3-di_hydr oi spi ndol -1 -one arge thus btaln |nt eform
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’ Othg g; ?ﬁ?!nsd(flg? ﬁ% thy bt)hitémberatdgm mCthB!Begloﬁ orBﬂO?g“gbermm??ﬂﬁgtr&gateleBB g of
D ommer siathyl athor s g Bieros apgrianin B GHerTEREERE AR nrqﬁsy{%ﬂ?eP?L t hen

~ cool ed t o t dto
drynesgigé%np%?gtgucec}ﬂgge ’rzl)gsésﬁde%ib%gg r%@lﬁ{% dg?\lal I n t eBar egi on of
40c. Thedprepoxiud-oxe-2,3kdimydrp-1H-istinadois -y:h)-amatyﬂfgtmmumemtmobiamd I3 tines

“with 75 cnB8 of ethyl acetate. The org 13 Segtenber 2006 WD 03/ 101450

- Menber titd forphaba whitepovaterimelting wé 208C.wl i INMRH(@PaMidzdfr(GRBIZREr § e
solution, dried over -magnesium sul phate, filtered and then concegg{)at ed to

© dr §hies PPIMRTE (Gdce85 e e‘Bé)quQQ ol 10 . Bulz3 3i)s fped nbir@H); #-Qhemt dilon of
- 40C. 1,1 I | t d
 the roraR R L ATbERER B 2 1@)59%@@, P/ PELRG'S STHLS 1723100480 P LS TN
- - .and 5.5 Hz: 1H); 3. 53 (dd, J = 13.5 and 10 Hz: 1H) 4.68 (mt: 1H); 4.96 (broad t, J = 6.5
| "-Hz. 1H), from 6.40 to 7.10 (broad multiplet: 2H); 6.98 (dd, J = 8.5 and 2 Hz: 1H); 7.09
| (d,J=2Hz 1H); 7.54 (d, J = 8.5 Hz: _1H); from 7.60 to 8.20 (broad multiplet: 2H).

A * b) Ethyl (5-isopropyloxy-2-isobutyl-3-0x0-2,3-dihydro-1H-isoindol-1-ylacstate
.Ethyl (_5-isoprbpyloxy-2-i_50buty|—3—oxo—2,3-dihydro-1 H-isoindo}-1 -yl)ac_ietate is prepared
. as described in Example 2, starting with 0.149 g of 6(_)% Sodiuni hydride in 20 cm3 of

o ‘1',2-dimethoxyethane, 1.23 cm3 of triethyl phosphonoacetate and 1.08 g of

25 5—isopropyloxy-3-hydroxy—2—isobutyl~2,S-dihydrO-iSoihdoI—1-one. The mixture is feﬂuxed
" “for 5 hours and then cooled to a temperature in the region of 20°C. The reaction

" mixture is treated with 100 cm?3 of Wéter and the mixture is then extracted with 3 times

= 100 cm3 of diethyl ether. The organic extracts are combined, washed with 100 cm3 of
- saturated brine, dried over magnesium sulphate, filtered and then concentrated to
30" dryness under reduced pressure (2 kPa) at a temperature in the region of 40°C. The
reéidue is puriﬂéd- by chromatography under argon pressure (80 kPa) on a cartridge of



- saturated bri

5 layer chronmat ography on silica gel, eluent: cycl ohexggg/egte%er% ate

(75/25 b e) 4-Hydroxy- N-| sobutyl phthalimd
4- Hydroxilavﬁ-ogéglga ylphthalinide i s prepared as described PETEPAHEPE 2,

starting with 10 7.26 g of 4-acetoxyphthalic anhydride, 7.35 cnB of

i sobutyl am ne and a catalytic anount of para-toluenesul phonic acid in 75
cnB of toluene. The reaction mxture isggpheated at a tenperature in the
regi on of 140C for 4 hours and then cooled to a tenperature in the region
of 40C ang concentr ted to.dryness under reduced pressure (2 kPa). The
resi due §8¢3 grRattle GF BizeB2-63 B, ebtflﬁ’QIW!ﬁtétl’aID(talrartd cyeloherana/bthybasatats at ed

atver sordf WS%@W@%@ R il Y iiabeRao Rl ortle Bioly or -
ethyl acatiame). Theeacummppemg@ho eRPECteq HbAGE. ar%%hﬁg % Rg200 cnB of
over magnesi um sul phate, filter and then

- c ﬁ ncent r& &N F”@f‘%’rt?rtﬁ'! Besheder F@d@@@E pr @5‘&%’@ (2 kP& ak Baten'@:'eraturealmrthea‘egm in’
: 20 0
tyol oho PG, 8012 o SPEHE RS ReBibRYbA Slbollr 88 4 iy droriindald < hen

fil tereqd)aﬁletatemthdrsmﬂjtdmleddn tie forftPe! & egloRries8 il (RG] it fy’ © (2 kPa)

at a - terrperag%e in the region of 20C. 4.0 g o

- 4-hydr oSTRMEkGRRY AR Siiea; gl Rlugpt Gwlebexam/eth}eacetate (0/60 by veluraephi te
solid. (Rf '=0.25, thin layer chromatography on silica gel, eluent:

- cycl ohexane/ ethyl acetate (75/25 by volune)). 25 The 4-acet oxypht hal i c

it il Uradiciiginid iy g e ey r il PO
- aes | ne em an 2
"Hin @ %d ! eﬁ&?ﬂy' h3 -hygeqyrarisabaid- 223'@'|yd19159"'@%1-qi'n59982)repa@Mt enmber (\») .
ﬁf?g ( \;\@glgglgl?%igﬁ?xfﬁ{esf ngéfg@é@ th‘}qzlﬁfggm&l-r‘%oﬂiutyl-@lsopropyloxyphthalrmrde in
Hisoi nQoI Crivd wF hrRasano) PO RA g 6F potasSitif BSoNFdrndb. ﬁ?e\'reactron mixture is -

- stirred at a temperature in the region of 20°C for 17 hours and then cooled to a

o temperature in the region of 0°C and 30 cm?3 of distilled water are added dropW|se'.'
15 The methanol is then partially evaporated off under reduced ‘pressure' (2 kPa) at a

* temperature in the regron of 40°C, and 50 om3 of water are added. The aqueous -
. phase is extracted 3 times with 70 cm3 of ethyl acetate. The organic extracts are

' combrned washed with 100 cmS of saturated sodium chloride solution, dried over
' magnesrum sulphate, t" !tered and then concentrated to dryness under reduced
20  pressure (2 kPa) at a temperature in the region of 40°C. 1.08 g of S-isopropyloxy-3-
- hydroxy—2-|sobutyl-2 3-d|hydrorsomdol-1-one are thus obtained in the form of a viscous
“colourless oil. (Rf = 0.50, thin layer chromatography on silica gel, eluent
cyclohexanelethyl acetate (50/50 by volume))

25 d) N Isobutyl 4—|sopropyloxyphthallmlde
| A mlxture of 1 g of 4-hydroxy-N -isobutylphthalimide, 0.85 cm3 of 2—bromopropane and

- 1 38 g of potassrum carbonate in 5 cm3 of dlmethylformamrde is stirred ata
‘, temperature in the region of 60°C for 17 hours The reactlon mixture is then cooled to a
' _' temperature in the regron of 20°C and then concentrated o dryness under reduced
30 _- 3 pressure (2 kPa) at a temperature in the region of 40°c. The residue is taken up in :

70 cm?3 of water and then exiracted 3 times with 75 cm3 of ethyl acetate. The organic
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'NHZ  N-[ (7-Fl uor o- 2- i sobut yl - 3- oxo- 2, 3- di hydro- 1 -
H- i soi ndave dandiyscet yl Jguanidine is prepared 5 as desd? ﬁﬁ%"'} o le 1,

‘starting with 1.29 g of potassi.umtert-butoxide, 1.32 g of guani di ni um

chloride and 0.67 g of ethyl (7-fluoro-2-isobutyl-3-o0x0-2,3-dihydro-1 H

“isoindol-1-yl)acetate. The reaction mxture is stirred at a tenperature in
the region of 20C for 20 hours, and i8lthen filtered. The filtrate is

taken up in 40 cnB of water and 60 cnB of ethyl acetate. After separation

cqueoud Theset LoRib i cepr et Aptheel Rt el prORBUE Bl 0,

~ext r actraagnesiaonduiipleate, filtéred .andviien &odcetmnrateunoairmesfe Urricer eed wsed!
cconcent r at ed tg(j&{% ss,_ under redu&ed pressure (0.6 )N:rat a tenperature
r( atrﬁtoeé@ta&rfh eJRIIBQIAREG. d. t%m‘. iwobyitylifret hyl et her

t aken and concentra ryness agarn un

candi t |Iaym’ chTomartcugraphe onssrlmwrgéu eldebty cyclbhemt@’gttwﬁ) byetatel(15/26 bpn pressure
(50 kP a colum of silica gel (particle size 15-40 n), eluting w th

e
- a mxt PéUfBP))dr chl or omet hane/ met hanol (90/ 10 by vol une). The fractions

‘conprising the expected product are conbined and concentrated to dryness

-under. reduced pressure (2 kPa) at a tenperature in the region of 20C. The

1 esi due)idsHgdraxyrdisakutylphitialisige opyl ether, triturated, filtered and then

1 oo iy R hlarRigs pRRRbs Hesiia Pk b Witha

- Dghbowes gdqﬂmet%w@gre&hw%%smmﬁéﬁg e hebilfic PP, O 74
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-and 4. hested at a-ltemperatmr@ id@hé vegiofl @f iaoﬁmﬁﬂheﬂrs?@%théﬂdb%dfﬂé50 63

';» (broad nul tiple H; from7.35to 7.60 (nt;: 3H); from7.50 to 8.20 (broad
_rrultlpI%'F‘Per%-ll} 8

70 et 22R T BsGic RSl G 17 RS BBk stk SR B0t B

e rngtle;geglcn of 40°C and concentrated to dryness under reduced
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hydride in 15 cnB of "1, 2 di net hoxyet hane,

- phos ph@ﬂ@ﬁé@ﬁlﬁt@hé@t&l@nﬁa!ﬁc@én& théniexiPacted twice with 150 cm3 of ethyl acetate.
- hydroxy-2 |sobutyl

i hydr oi soi'ndol -1-one. The crude product is purlfled
by The organic extracts are combined, washed W|th 200 cm?3 of saturated brine, dried

over magnesium sulphate, filtered and then concentrated to dryness under reduced
' pressure (2 kPa) at a temperature i in the region of 40°C. The residue is taken up and

(") 20 stirred in 1 00 cm3 of cyclohexane ata temperature in the region of 20°C for 1.5 hours

and then fi ltered. The solid is dried in a desiccator under reduced pressure (2 kPa) at a
~temperature in the region of 20°C. 4.0 g of 4-hydroxy-N-isobutylphthalimide are thus
~ obtained in the form of a white solid. (Rf = 0.25, thin layer chromatography on silica
. gel, eluent: cyclohexanelethyl acetate (75/25 by volume)) '
25 : - | | _
| 'The 4-acetoxyphthalic 'anhydri'de ca'n.be'prepared by adaptation or application of the
method described by J. Sah, J. med. Chem., 42 (16), 3014-3017, (1999) and N.J.
- Hinde, J. Chem. Soc., Perkin Trans 2, 5, 1249-125, (1998).



chr omat ogr aphy under argon pressure (50 kPa) on a col urm of silic % -
(partlclqgé(é§&%8140 63 pn), eluting. with a mixture of §§@P6ﬁé¥ﬁﬁ@9 t hyl
acet at-e (80/ vol une). The . fractions conprising the 8?5@%?€ﬁﬂﬁtoduct
are conbi ned and concentrated to dryness under reduced pressure (2 kPa) at
a tenperature in the region of 20C. 0.44 g. of ethyl

(7-fluoro-2-isobutyl - 3-o0xo0- 2, 3- dlhydroé t+|30|ndol l-yi)acetate is thus
obtained in the formof a yellou10|l é%d 0.59, thin |layer

chromat ography on silica gel; eluent: 15 cycl ohexane/ ethyl acetate (50/ 50
by vol ubrxpmple174- Fl uor o- 3- hydr oXy- 2- |sobutyl 2; 3-di hydr oi soi ndol -1 -one

4- Fl uor |ndoI one i,s.pre red as
desor  bBURFRATEEINF 2 RORMY s cRo % Mg B PbiRaor - o lathaing
3-fluoro-N-isobutyl phthalimde in 20 cg8 of nmethanol 20 and 0.95 g of

pot assi um bor ohydri de. The reacti I fture is stirred at a tenperature

in, the region of 20C for 19 ho LS then cooled to a tenperature in
the region of OC and distilled /S afded dropw se. The precipitate
obtained is filtered off, washed Jw t h\col er and then dried in a

~ desiccator under reduced pressure H/ aﬁﬁ:at a tenperature in .the region
of 20C. 3.5 g of 4-fluoro-3-hydroxy-23i sobutyi-2,3 25 di hydroi soi ndol - 1- one

- are thus obtained in the formof a stikky white pomder (Rf = 0.36, thin

-l ayer chromatography on silica géﬁ” | uent : cyclohexane/ethylcacetate

(60/'40 by volune)). d) 3-Fluoro- N—|S@gutylphthalrn1de 30

" 3-Fluoro-N-isobutyl phthalinde is prepared as described in Exanple 2,

- starting-[\7JFuord-28oBhtyRaldiep @d‘hpdtd—‘t%?&ﬁébl—‘i’%ﬂ a&s@l]ﬁﬂ%mﬂ ne |§33?H|%é(ﬂeﬂm

Cand- a catal ytic-amount "of para-tofluenesu oni c ol uen
The 5r ea@s deacrivect Mr@(ampllee‘htmﬂlag vath 3. zs@osmessmen-mmrem 1359 of

ool 1 nvaarunsBibrk BB e gol Bl BriHosd et Folgh Fatitia e | o
‘concent jsairidlHoy/ BokRes Srheﬁeerctubﬁdﬂseﬂe DEREEYER aténifétaturd 'il'?ttfee\%'gg#ﬁoﬂ ;

taken up in dichl oronethane and-washed with saturated agueous s

bi car bopiG feral0idwrs, afd s Biendileted Freefitratespraken s? IR0 Sm3loF Watsednd | ng
“ has taken place, dried over magnesi umsul phate, filtered and then

concent8GcaP oitethylatesateuAfter separatior af ties phases By sBtling)the organiephtsee in R

- .the region of 40C. The residue is dried in a desiccator under reduced

pr ddsurie sepakdiay cut and the agueaus phase it exiracied withoivi@o 60 cm%o‘getbryl
31l ”Oré)ce'}‘ates tirUtc}tgg hﬁ:rta%‘ctr'antsdaereacgcmE)rne?t dried over sodium sulphate, filtered and -
concentrated to dryness under reduced pressure (0.6 kPa)at a temperature inthe _
regron of 55°C. The evapcratron residue is taken up in dlethyl ether and concentrated
to dryness agam under the same conditions, and then taken upin water and

15 concentrated to dryness.agarn under the same conditions. The residue is purified by
h‘ Chromatography under argon pressure (50' kPa) ona cclumn of silica gel (particle size
15-40 pm), eluting with a mixture of drchloromethanelmethanol (90/10 by volume). The-
fractions comprising the expected product are combrned and concentrated to dryness -
under reduced pressure (2 kPa) at a temperature in the region of 20°C. The residue i is
20 - .taken up in diisopropyl ether, triturated, filtered and then dried. 0. 15 g of N-{(7~fluoro-2-
isobutyl- 3—cxc-2_ 3-dihydro-1H-isoindol-1-yi)acetyljguanidine is thus obtained in the

* form of a pale yellow solid melting at 205°C. TH NMR (300 MHz, d6-(CD3)280, & in
ppm): 0.74 (d, J = 6.5 Hz: 3H); 0.89 (d, J = 6.5 Hz: H); 2.06 (mt: 1H); 2.38 (dd, J = 15

- and 7.5 Hz: 1H); 2.90 (dd, J = 15 and 4.5 Hz: 1H); 3.04 (dd, J = 135and45Hz 1H);
25 3.56 (dd,_J 13.5 and 10 Hz; 1H); 5.23 (dd, J = 7.5 and 4.5 Hz: 1H); fr_cm 6.201t07.00




" obtained in the formof an off-white powder. (Rf = 0.73, &Lhin.l
chr omat ogoaghyiem 10 silica gel, ‘el uent: dichl oromet hizrs]es)ep{ b5%866
- 18: a) ' :

N-[2- (5, 6-Di chloro-2-i sobutyl 3- oxo- 2, 3-di hydro- 1Hi soi ndol - 1-yl ) acetyl ] gua
nidine 0 ci NN\ ¢l CH3 H3C O H2ZN NH2 15 0.04 g of sodiumis added to
4.0 cnB of absolute ethanol under an i@&rt atnosphere. After the sodium
has totally disappeared, 0.16 g of guanidiniumchloride is added. The

he.r ogPraRd I 2B GRE AT REL SN SO EOPT U RS B el FRIGER 7' "

= conceanHa);ed to dryness under reduced pressure (2 kPa) at a tenperat ure in
the region of 40C. The residue is. diluted 20 in 10 cnB8 of tetrahydrofuran,
- followed by addition of a solution of (5,6dichloro-2-

* i sobut )r%-épmefﬁl %ydilrgégu% ngnamk?r’b ‘}'H)lgc?i Béfl 1 &558%’33?& prepared bel ow ‘ ._

in5c reacti-on mx ure I'rfed at a

terrﬁ)erzEtber(Tr-ﬂudrbé—nsebutthQfxozﬂ)G-dlhsldrolﬂ-lhmindolah@t)aeetht@fspre et gt ed to
.-dryness under reduced pressure (2 kPa) at a tenperature in the region of -
. 40C. Tikiescrbed n‘eEkemptﬂ@,rstartsngnNm Ochg 06608k sgdivarkydride 51 Bomdicf t2en

-~ washed twi ce with 50 crrB ‘ ?/drochl oric acid solution. The aqueous -

ext r acimgihoxysiginged. 1a‘h’ﬂ tqﬂé"‘ﬁhy phesphospaeetate and By8 gadidriyi@0%B-sodi urm

R e PR L T

Exanpl e

o _ “ext racbhrmﬂogwmymﬁdenwghﬁpreeddre 190 kPaB oafa ealtmnedfasiidy gélgpadicieesizever

nesi hate, filtered and_then concentrated to- dryness under reduced.
ﬁbné Wﬁaeluarg withapixitfe pEcygGichexanedihyia Qﬂtateo(éwﬁ/ﬂrby vekimaleThe

TBKEN o ctind cShRbnERL B oftel HBCEARSEIGIALE S bHOHMRS AR b

t he samne cond
- under reduced pressure (2 kPa) at a temperature in the region of 20°C. 0.44 g of ethyl

¢ (7-fluoro-2-isobutyl-3-0x0-2,3-dihydro-1H-isoindol-1 -yl)acetate is thus obtained i in the
| form of a yellow oil. (Rf = 0.59, thm layer chromatography on silica gel sluent: :
5 cyelohexane/ethyl acetate(50/50 by volume)). :

_ c) 4-FIuoro~3-hydroxy-2-rsobutyl~2 3-dihydroisoindol-1 —one
' f4—F|u0ro»3-hydroxy—2~1sobutyl-2 3—d|hydrorsomdol-1 -one is prepared as descrlbed in :

o Example 1 starting wrth 3.9gof 3-f|uoro—N lsobutylphthahmrde in 20 cm3 of methanol
‘ (Q 20 and 0.95 g of potassrum borohydrrde The reaction mixture is stirred ata temperature
T in the reglon of 20°C for 19 hours and is then cooled toa temperature in the reglon of’
fO"C and distilled water i is added dropwrse The preCIpltate obtained is fi 1tered off,
: :‘washed with cold water and then dried i ina desrccator under reduced pressure 2 kPa)
7':: at a temperature in the region of 20°C 3.5g of 4-ﬂuoro-3 hydroxy-?—rsobuty!-2 3-
.25 '. dlhydrorsorndoi-1—one are thus obtamed inthe fom1 ofa stlcky white powder. (Rf =
B 0.36, thin. layer chromatography on silica gel -eluent: cyclohexanelethyl acetate (60/40
by. volume))

o d) &Fluoro—N«ssobutylphthallmlde . SR
30 : 3-Fluoro-ansobutylphthahmrde is prepared as descrrbed in Examp!e 2 starting with
; : 3. 4 -g of 3-ﬂuorophthahc anhydnde 2.0 cm3 of rsobutylamrne and a catalytlc amount of

o ; 1para-toluenesulphonrc acrd i 20 cm3 of to!uene The reactlon mrxture is. heated at a




residue is taken up in 20 cnB of diethyl ether, tritur d an 2@%
f||teredwa'ﬁﬁ [ﬁgrd Is dried in a desiccator under re % 05279e (2 Pa)
at a terrperature in the region of 35" C. -004 g of

N[5, 6-di chl oro- 2-i sobutyl - 3- oxo- 2, 3-di hydro-| Hi soi ndol - 1- yI)acetyI]
guanidine is thus obtained in the formof an of f white powder nelting at
154C. Mass 10 spectrum DCl: We 357 (gaH) +. b) '
5, 6- Di chl or o- 2- |sobutyl 3-0x0- 2, 3-di hydro-1 Hi soi ndol -1 - yl)acetyl chloride

0..72 f | d t t f 0.36 f .
(5.6 Stemperaula lmtgeﬁre'geﬁéfﬁezfd%gﬁro%s tor GRRg avempsr g e o
in 10 g&gloﬂfof@o@&l ﬂfé’r?%ﬂéﬁ?mx&ﬁe%%ﬁc raté®id d?ﬂé%@h@"e?redﬂt%dr eaction

m xt ur S stirreld under an inert atm) ere at erature in the reglonk
of ZOCp‘resstﬁer(BdrPe) ahiee residineis tadxeommrnahdﬂomethenewd wiaghad witbluced

B en st Ao g onte s @ﬁpr,. S B Blasd sbatfiegde (o
t hug O%g%’r%%ﬂgn%ﬂﬁ %Jﬂ%l efd d/bti aghEaEM élj!‘)haté’“t"ttéredserttﬁ%ndl rectly

above or o xo- dro-1
H-i soi rmoobentrate)tatoehyrmeescwmder redugeabprmuw(ﬁ keahaoetrempeatureendhe ae@onut e

_ et hanol he h '
G canoet ARG 5RE seefie SRR BTS eniochlds i Fed Rt Hle N3 GRS, it ur e
Ji's sti rtéefteka’cdem%ﬁe reerr:h &tzmeoheogore-mdremmemhenm aRgiheg of 25

-20C for 1.5 hours, addition of a soluti’on of O. g of ethyl
(5, 6- dioblgined irpthe boMﬁneﬁwobmmudemWfBOLn itbini lapen chiromategrephy eni n 10 -
ction mxture is stirred at a tenperatur(e)

- c so te ethan a
L ﬁ?hesr\gar %t’ % romga h%rﬁr‘?e)s and is then concentrated to dryness

- of silica gel (particle size 32-4

~under reduced pressure (2 kPa) at-a tenperature in the region of 40C The_"
: residu,eis_ taken up in a mxture of 5 cnB of water and 15 cnB of 30 di et hyl
et her En@rﬂlpjetﬂ&en stirred at a tenperature in the region of 20C for 1 hour.

Qi e o A

gnhd then filtered. The filtrate is -
ressure (80 kPa), -on a cartrldge

elNing with a mxture of

').C h ractions conprising the

of dichl oronet hane and ethyl
purified by chromatography under

~di chl or onet hane/ met hanol  ( 95/ §'

| 15 0.04 'g of sodium .i.s added.to 4:.0 cm3 of‘a_bsolute et'hanol under an inert atmosphere.
| Afte_r the sodium has totally disappeared, 0.16 g of guanidinium chloride is added. The

‘'reaction mixture is stirred under an inert atmosphere ata temperature in the region of
~ 20°C for 45 minutes and is then ﬁttered The filtrate is concentrated to dryness under
, reduced pressure (2 kPa) at a temperature in the region of 40°C. The resrdue is. dlluted

20 “in 10 cm3 of tetrahydrofuran followed by addition of a solution of (5 6-d|chloro~2- |
o |sobutyl-3-oxo-2 3-dihydro-1 H-rsorndol 1-yl)acetyl chloride prepared below in5 cm3 of .

‘tetrahydrofuran. The reaction mixture is stirred at a temperature in the region of 20°C
- for 16 hours and is then 'conc'_:ehtrated to dryness under reduced pressure (2 kPa)ata -~ -
‘temperature in the region of 40°C. The residue is taken up in 50 cm3 of _ethyl acetate |
25 end is then washed twice with 50 cm3 of 1N hydrochloric acid solutton. The aqueous
- extracts are combined and ttte pH is adjusted to 14 by adding 30% sodium hydroxide




5 expected product are conbined and concentrated to drﬁg SS under reduced
pressure W@ @3/kRPe at a tenperature in the region of 40 %ﬁﬂ?

“taken up in diethyl ether, triturated and then filtered. The solrd |s

~dried in a desiccator under reduced pressure (2 Pa) at a tenperature in
the region of 35C and then redissolved in 70 cnB8 of ethyl acetate and
treated with 50 cnB8 of aqueous IN sodr@ﬁlhydroxrde solution. After 10
separation of the phases by settling, the organrc phase is washed with 50

Egﬁbfﬁrea@lﬁﬁﬁr?%ﬁghﬁe?ﬁgtré%“éﬂt Pied adBnes Wi IaRe e m?%tr?ﬁ‘ééefa% SHharema o pH
1A t t

et aot E¥EHES Bt el et 3%‘?@11?@%%%? stued PASRdd AT or bed over
. magnesi mﬁgﬁelsimhﬁb@lghétd fifteRM ertﬁtﬁémnb'éneef&ﬂatdr?heé% hﬁdé’r’ﬁéﬂg%éd under

| ‘reduced pressure % at a tenperature in the.fegion of 4 0.36 g of
(5, 6-di Erﬁseutﬁ@lr Sabal:d leraperature B the ragionofi 407G, sﬁtmmsrrdue rpltammthm acr d

e ahusafit ARASE b ik SHBBords A RS BBl 5 e srniitot {60,y
vol une) Sfo% ig)taférwgtlrg 5?%@ ﬁp{i@tlﬂﬂ eiet OBttt e Pand et MitdtelY PR sdlid is

_ Hisoin acet
(5, 6- di diiecbinca Besiscator yihdar mdmced%dsswdma%tateqen?érathre/idm&*e td?rdeS

3 tart f 60% sodi um
S e v e N B RO B P IR TR A P o A

hosph t@tlﬁ&do ! ° :
o ;r”ﬁ ydr oxy- 2- |sio|%ut %ag%dqggﬁ??d&ngfﬁ?ﬁo@gé Wd(ran X1 H{Dg ?t154 ?I’ M?é"& for
aohowﬁmﬁ] :{jcp /elesy qu)ad to a tenperature in the region of 20C. The °
: reactron m xture is treated Wth 75 cnB of water and then 100 cnB of

~.di et hyl et her., After separation of the phases by settling, the aqueous

et ractd & SIS 2B oo DS e et SR oS4 over
magnes romz gLdfiied chfdrtdteeré edided drépRiReds Qﬁﬁﬂ&t‘@ﬁ 8flo eg gﬂgrépeere.dwrder i educed_

"~ 30 pressure (2 kPa) at a tenperature in the region o he residue is

purifi esblmtyl SHoxo23-aliinalyby! H{sbid o 9giagetie il i {BemBRsdiclomng@hhhedge of -
silica article 13 Septenber 2006, WD 03/101450 PCT/ EP03/ 05279 67
r%ﬁ)me'ératmpﬁ fK

si 2é 3M hedeaedinn mixtuieds stigedamdey endnest alropepisre
- acet at g si,hg the
axpoct Seltmkorafid 5t 41 *e%%ﬁ%f B0 Rk s 0B 1A PO R el
" pressummdep remagedqmreasuree(me)tanraetemperreere BRI reRiordO&0°C. Thelordlie 8L éY |
_-(56drdch_loro s%ﬁ%%l% %
: ichloro-2-fsobu x0-2,3-d ydro-1H isoindol- '!-yl)acetyl chioride is thus obtarned
. ~inthe form of a viscous green oil, which is used directly above,
e ¢) 5,6-Dichloro-2-isobutyl-3-ox0-2,3-dihydro-1 H-isoindol-1-yl)acetic acid
~ 0.09 g of sodium is added to 5 cm? of absolute ethanol under an inert atmosphere.
- After the sodium has totally dlsappeared 0.04 9 of guanidinium chloride is added. The
_ reactron mixture is stirred under an inert atmosphere at a temperature in the region of |

o '25" | 20°C for'1.5 hours, followed by addition of a solution of 0.93 g of ethyl (5,6-dichloro-2-

¥ o |sobutyt-3-oxo-2 3- dlhydro—1H rsorndo! 1~y|)acetate in 10 cm3 of absolute ethanol. The
o reaction mrxture is stirred at a temperature in the regron of 20°C for 18 hours and is

| then concentrated to dryness under reduced pressure (2 kPa) ata temperature in the

o | region of 40°C. The residue is taken up in a mixture of 5 cm3 of water and 15 cm3 of
© . 30 diethyl ether and is then stirred at a temperature in the region of 20°C for 1 hour. The
) _ mixture is concentrated to dryness under reduced pressure (2 kPa) ata temperature in




5 di hydro-1 Hisoindol-1-yl)acetate is thus obtained i [ilétgrléet fo[{@magés a white
- solid (Riyq thin | ayer chromatography on silica eg10ge YU

cycl ohexa‘?lg/gg’giléfo acetate (50/50 by wvolune)). e) PET’EP(’:”OSZ"S‘
5, 6-Di chl oro- 3- hydroxy- 2-i sobut yl - 2, 3-di hydr oi soi ndol -1 -one 10 '
5, 6-Di chl or o- 3- hydr oxy- 2-i sobut yl -2, 3-di hydroi soi ndol -1 -one is prepared as
described in Exanple 1, starting withgg 78 g of
4,5-di chl oro-N-isobutylphthalimde in 75 cnB8 of methanol and 0.75 g of

- pot assi ym bog oh | de.._The reaction m xture js stiryf at tenperature in
the r eg‘l'{@r{etgfo'?é%{d g? e 'F?&!ﬂ?-'s? ighakensupira | re&fpﬁpefﬁoméea% 5?'5 elw t he
regi on: | St | @gﬁlﬁ%jj | ] &S then
parti al ?éet%% é@g%@@ﬁ%ﬁbgﬁﬂ%ﬁg@r‘téﬁe uce g@@ﬁ&u@@b@ ]EM c{aﬁ?%gb?ﬂénper ature’
iAPt t he pmgsisa;‘e_ (80 Id?@t, r(])nfaolr:]dardmmtg[ia' bbﬁ/siﬁcctdg\léli (parthn;l?l $l2e 32¥83 quh"l)ﬁehgtilnganim tat e. t d
: er separatipon o e.phases in ueoys phase is extracted,
tvi ce wiuEsotfafioromenaneipainane! (RIS by SRS Tha fasiass oD g |

| washed ' ' ' ' i ’ and: '
 thert cobndtued pridlit e Shirbinod She CofieHir B TS BHBss RN Sucdd pleSSie
t enper af2ikiéa) at a tempengiure io theltxgion ofl408C of he residue is taken up in diethyl ether,

S0 D e e e B et Sl R
oo o AP oAb e QTR S5 AHRLRRAIRONba AL bPBHSP >
D R R S S e S

i SORUL Vdad h Bf thE0Oh 4483 enss ; ' .Iﬁdj‘w i ated at af-
: teon{)l}lera%ﬁj;aéaﬁ?\h tBLte regli on %Sétﬁgtﬂ%o?a%@ldnﬁ ﬁﬁgtéeg,%%% owg‘a 5gyé}gdgftmn of .
- a cat al squepusntisbdinim pgdeoxide seluborR07 sbghecus excacts anel coimbinedcand thers
-heated at a tepgperature_in the reqgion of 140C fqr .4 _hours. After ¢ooling .
Lo o t TRV ILARER oo dy Bt oRd Soliandagti dn AR Brractan Whh Sopt enber
2006 - 10 PCT4 EPO3/ 05279 68 concentrated t.o dryness, under reduced
pr es__su\r/@_‘g%bﬁﬁégfrﬁ_@ gg?%(fféﬁﬁ% Orgaf ag ar?&?”&t?fﬁe&'f‘xggl??ﬂﬂ’%}gd agueous -
sodi um 4n Lon ! e r aged es wth 200
ong of DIGEPRARRABHAE, G SN hehekit) Supfie! AEE ahd HER" ' 100
- cnB5of coatoendtatel] o diyacssiunder :@d&bemamkar(zwlag ¢ baeniperatareih thedegionhen
concentrated to dryness udder reduced pressure (2 kPa) at a tenperature in .-
the. 0f40°C.0.36 gof (5,6-dichloro-2-isobutyl-3-oxo-2,3-difiydro-1H-isoindol-1-yi)acetic :
acid is thus obtained in the form of a yellow solid. (Rf = 0.33, thin'layer' o |
- chromatography on silica gel, eluent: dichloromethane/methanol (9010 by_ volume)).

'_ 20 d) Et‘hyl (5,6-dich!oro-2-isbbutyi-3~oxo-2,3-dihydro-1 H-isoindol-1-yl)acetate - o g{) |
- Ethyi (5,6-dichloro-2-isobutyl-3-oxo0-2,3-dihydro-1H-isoindol-1-yi)acetate is prepared as -
described in EXampIe 2, startin'g. with 0.75 g of 60% sodium hydride in 45 emSof1,2-
' dimét'hoXyethané, 3.71 cm3 of'triethyl phosphonoacetate and 3.42 g"of 5,6-dichloro-3- |
hydroxy-2-isobutyl-2,3-dihydroisoindol-1-one. The mixture is refluxed for 5.5 hours and
25 is then cooled to a témperafure in the regibn of 20°C. The reaction mixture is treated
o with 75 cm?S of wafer and then 100 om3 of diethyl ether. After separation of the phases
o by settling, the aqueous phase is extracfed twice with 100 cm3 of diethyl e{her. The

organic extracts are combined, washed with 100 cm3 of _saturated brine, dried over
- magnesium sulphate, filtered and then concentrated to dryness under reduced
3_0' pressure (2 kPa) at a temperature in the regibn of 40°C. The residue is purified by
chromatégraphy under argon pressure (80 kPa) on a cartridge of silica gel (particle




region of 40C. The residue is dried in a desiccator ungf redtécegod%ressure
(2 kPa) soommesyperature in the region of 20C. 2.8 g T/EP03/05279

“4,5-di chl oro- N-i sobutyl pht hal imde are thus obtained in the formof a

bei ge- col oured solid (Rf 0.80, thin layer chromatography-on silica gel,
el uent: cycl ohexane/ ethyl acetate (50/50 by volune)). 10 Exanple 19: a)
N-[2- (4, 7-Di fl uor o- 2-i sobut yl - 3- oxo- 2, i hydr o- 1 '

H i soi ndol -1-yl)acetylJguanidine F o/ CH3 F O H3C N H2N NH2

N-[ (4, 7TsRef3au t r guani
dine is Bree3 lgsqjﬁebﬁg#sﬁ d‘glgmg?%sﬁﬁ%%mlgeﬁl H-O artrﬁ‘le("hc:]ﬁ'\mL ? %é%?éé?@/m

¢ pot assi amittbem Bglﬂ%lw miume) Th@frmtimmbor@paamglthelmpewedrprdduetrm‘el 49 g of

The r escoIbie SREPAERER 1o éﬂilxegazt{feﬁbé%@{%ﬁgoreﬁgﬁr'ﬁig WREJER o 200 Tor
"20 hour ferapératsretifi the Feéléﬁbﬁﬂo CT hg.oBid &f éth Fdﬁﬁﬂ bBugﬁ’ L3CR,-913. wat er

. and 120 .cnB of ethyl acetate. After separa ase by set'tl I ng,
the 5 20dibygeer1H-igaiadel- 1sll)ﬁeﬁf@:tatseﬂlwmbtamedtlmHweafwemfsa wpltesehd RExOIALt ed

i oa oV 0 B HooBl o 84t AR o AR IR e

7 reducedwmuﬁﬁg re (0.6 kPa) at a tenperature in the region of 40C. The
evapor ati on re5|due is purified by chronatography under argon pressure (50
‘kPa) on a colunn of silicagel (particle size 25 15-40 pnm), eluting with =~ -

I h I [ d h 90/10 b
3EFS§Z)Sé)V %‘?nb r ac ﬁ%drggﬁ%"g%@@ ??S'Qgg'&ég‘ﬁﬁdgr gﬂ%t agr e E:Oﬁgl ned 113 d
(Sproents, B-B%!brol&hﬁﬁbkmwblﬂgfﬁ BRabyaRIgAnd&1%1-BRE i Bﬂé"p%’i‘éﬂ akefbstApéy yness

“tinder reduced pressure (2 kPa) "at a ténperature.in the ‘region of 35C. The

resi dudni Examplerﬂ wharting dvitht 178 geohe 5-dithibia-NalseButyipHiihalingidedn F5tdmd of dr i ed

-in a desicgcat reduced ressure (2 kPa) at a tenperature in the
r egi on 1€ fh a%d%gcgfpotassn borohydnde The)react:on mlgﬂre is stirred at a

N-[(4, 7teﬁhﬂér5&fr@1r?tﬁesl%ﬁ¥5r%f R0 B Rr6ndlr 4 %s s 805184 a]temﬁe?gtﬁ}é{ i
the region of 0°C and distilled water is added dropwise. The methanol is then partially
15 evaporated off under reduced pressure (2 kPa) at a temperature in the region of 40°C,

followed by addition of 100 ¢cm3 of ethyl acetate. After separation of the phases by
eettling, the aqueou_s phase is extracted twice with 75 cm3 of ethyl acetate, The |
"drganic extracts are combined, washed with 150' cm3 of brine, dried over 'magnesium
- sulphate, filtered and then concentrated to dryness under reduced pressure (2 kPa) at
- atemperature in the region of 40°C. 3.42 g of 5,6-dichlor0¥3-hydroxy¥2-isobutyl-2,3-
dihydroisoindol-1¥one are thus obtained in the form of an off-white solid. (Rf = 0.69,7

| thin layer chromatography on eilica gel, eluent: cyclohexane/ethyl acetate (50/50 by
- volume)). .

25 f) 4 5- D|chEoro-N-lsobutylphthaI|mlde o
4.5- Dlchloro-N~|sobutylphthahm|de can be prepared as descnbed in Example 2,

- starting with 10 g of 4,5- dlchlorophthahc anhydride and 4.6 cm3 of lsobutyfamme in

| 100 cm? of toluene. The reaction mixture is heated ata temperature in the region of
14G6°C for 10 minutes, followed by addmon of a catalytic amount of para-foluene- -
| 30 sulphonic acid and the mlxture Is heated at a temperature in the region of 140°C for 4
hours After coollng toa temperature in the region of 40°C, the reactlon mlxture is




5 guanr dine i's thus obtained in the formof a pal e yeII solid pelting at
212C. Mass spect rum DA : me 325 (MrH)+, W 263 (bask g@%tﬂ“beb?o%t hyl
(4, 7- di f MBPYIB43Vsobut yI - 3- oxo- 2, 3- di hydr o- 1H i soi ndol - 1- DETERYERY Et hy|
- (4, 7-di fluoro-2-isobutyl - 3-o0oxo-2, 3-di hydro-1Hi soindol -1-yl)acetate is
prepared as 10 described in Exanple 2, starting with 0.6 g of 60% sodi um
~hydride in 35 cnB of 1,2- dinethoxyethagg, 3.1 cn8 of tnethyl
phosphonoacet at e and 2.5 g of 4,7-difluoro-3-

hydr oxy- 2-i so utyI 3-di hydr oi soi ndol -1-one. The crude product is purified
by chrt?ﬁ’ﬁ‘P 8 tr?ﬁ‘yt LﬁM’é‘?SSal#'&ﬁf rerBeed peesEsie kﬁhb’abrﬂ' he wasiduenisdaken Upda gel
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- chromat 9 ralprag Bp él ca, ~eluent: - éﬁ-l ohexane/ et hyl ‘acetate /30 .

by vol uF% 40°¢y Wtﬁ)%e@lrr@deema rswdeureduceda:teswm(arld?a)rmm-r
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" prepar eﬁl?r@p%tés{gf?m%’%@%dzzq &o?% ét"é %@ﬁfgﬁﬁsgﬁiﬂg‘%ﬁhﬂmﬁe are
.+ 3,6-di ftm@rmbtainedobmhefqrhtb’aalbreigb%cmlf.\ur?éd§c6lﬁl(fﬁf=2§ Sﬂﬁtt'ilﬁfl‘@}era”d 1.44 g of

: potassr mboroh dride. The reaction mxture is stirred at tenperature in
" the regf hyn gliga,gels elyant; eydlohaxapelatayl acetate: | éﬁtﬁi)hyuolermer)) t he, )
regigon of OC and 45 cnB of distilled water are added dropw se. The met han@l e
"is then partially evaporated of f under reduced pressure (2 kPa) at a )
t enper dEx@mpien1®he region of 30C, followed by addition of 80 cnB of

di chl or ter separation of 30 the phases by settling, the
aqueous %423297 DﬁIHOr" et '§§€'Nd é'é”iﬁi‘? 3-dbydiest HflSandﬁl-%;rVBﬁﬁeWHQuaanh‘@
~organi c_extracts are conbi ned, dri-ed over magnesi um sul phate, 13 Sept ember
2006 = WD 03/101450 PCT/ EPO3/ 05279 70 7iltered and then concentrated to
dryness under reduced pressure a{.at a tenperature . in the region of -
30C. The residue is dried in a ¢ under reduced pressure (2 kPa)
‘at a tenperature in the region o 56 Hf 4, 7-di fl uoro- 3-

- ‘hydr oxy-2-isobutyl-2, 3- d| hydror soI=ndoI ne are thus obtained in the form
-of a yellow

H,N a

NH,

| N-'[(4,7-Diﬂuoro—2-isobutyl-3-oxo-2.B—dihydro-tH-isoindoI-'l—yl)acetyl]guanidine is pre- -
15 pared as described in Example 1, starting with 2.68 g of potassium tert-butoxide, |
274 g of guanidinium chloride and.1.49 g of ethy! (4, T-d|ﬂuoro-2-rsobutyl-3-oxo—2 3~
) drhydro 1H-isoindol-1 -yl)acetate, The reaction mixture is stirred at a temperature in the

- region of 20°C for 20 hours and is then t’ ftered. The filtrate is taken up in 80 ‘cm3 of

R water and 120 cm3 of ethyl acetate After separatron of the phases by settling, the -
20 organsc phase is separated out and the aqueous. phase is extracted twrce with

i 120 cm3 of ethyl acetate. The organ:c extracts are combined, dried over magnesium - ,
- sulphate filtered and concentrated fo dryness under reduced pressure (0.6 kPa) at a - ¢
temperature in the regrcn of 40°C The evaporation residue | is purified by
o chromatography under argon pressure {50 kPa) on a column of silica gel (particle size
25 15—40 Hm); eluting with successive mrxtures of drchloromethane/methano! (95/5-and
“then 90/10 by volume). The fractions comprrsrng the expected product are combined




5 solid nelting at 129.5C. (Rf = 0.48, thin |ayer chro hyz&% silica
gel, el uanbiosnmysl ohexane/ ethyl acetate (50/50 by vol u ,QE’ 3/05279

-3, 6-Di fluoro-N-isobutylphthalimde 3,6-Difluoro- N-|sobuty |mde S
prepared as described in Exanple 2, starting with 10 5. g of

3, 6-di fl uoropht hal i c anhydri de, 2. 7 cmB of | sobutyl am ne and a catalytic
anmount of para-tol uenesul phonic acid i 90 cnB8 of toluene. The reaction

m xture is refluxed for 3 hours. After cooling to a tenperature in the
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rof sat ura;nedoaaﬁmuﬁwesmtldue isltaherbupamehethymhen tdttrated, fiksbe dnd themes with
80 cnB 8 (gl,chl or onet hane., rganl c extracts are conbined, dri ed over
magnesi GAed i aigsioca erePéae tmeﬁsuf&{@é?ﬁa)@tt@demeraﬁ%&% regigsy of
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yel 150w guemrdlne(lﬁzfthus obta?tied mHhe foray of acﬂd&yeﬂmgsa%melﬂngsaiitﬁ@g@laseel uent :

* cycl ohexane/ et hyl acetate IéSO/ 50 20 by volune)). Exanple 20: a)

N [ 2- ( 2spessnirn: cu mist 385 (M+BYh- m/%Z%fb@Bejpﬂak)asm ndol - 1-yl ) - acetyl] guam
"dine CH3 ONCH3 H3C N HZN NHZ 25
N-[2(2 Isobutyl 4- et hyl - 3- oxo- 2, 3-di hydro- 1

H-i soi nglp 64 Tdﬁ«uﬁrwlz rsoba-8Llae-2,3- dunyeuea'{ﬁdsaﬁdélees«r)ae@taté n Exanple 1,
~startin W|th g of ot assi um tert-butoxi de, 13 Septenber 2006 WO
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qely aé@ Iﬁ‘?hyl 2-i sobutyl - 3-0ox0-2, q]ro 1 Hisoindol - %_P,F)acetate 7
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hydroxy-2-isobutyl-2,3-dihydroiscindol-1-one. The crude product is purified by
- chromatography under argon pressure (60 kPa) on a column of silica gel (partlcle size
| 40-63 um), eluting with successive mixtures of cyclohexane/ethyl acetate (80/20 and
15 - then 70/30 by volume). The fractions comprising the expected product are cembined
| and eoncentreted to drynese under reduced pressure (2 kPa) at e 'temperature in the
regton of 20°C. 1.49 g of impure ethyl (4 T-dlﬂuoro-2-|sobutyl 3-oxo-2 3-dihydro-1H-
| isoindol- 1-y|)acetate are thus obtamed in the form of-a dark yellow oil, whlch is-used
- directly in the next step. (Rf = 0 27, thin Ia_yer chromatography on silica gel, eluent:

_‘ (O 20 . cyclohexane/ethyl acetate (70/30 by volume)).,

- ¢4 ,7-Difluoro-3- hydroxy—2-lsobutyl-2 3~d|hydr0150|ndol-1-one _
4,7-Difluoro-3- hydroxy-z-lsobutyl -2 3-d1hydr0|somdol-1 -one is prepared as descnbed in

_  Example 1, starting with 6 41 g of 3, 6-d|ﬂuor0 N- |sobutylphthal|m|de in 70 cm3 of
23 ‘methanol and 1.44 g of potassium borohydride. The reaction mlxture is stirred at a
‘ 'temperature in the region of 20°C for 3 hours and is then cooled to a temperature in
| “the region of 0°C and 45 cm3 of distilled water are added dropwise. The methanolis
~ then partially evaporated off under reduced pressure (2 kPa) at a temperature inthe
. region of 30°C, followed by addition of 80 cm3 of dichloromethane. After separation of
-_30‘.- the 'p'hases by settling, the_aqueous phase is extracted twice with '80 cmS of
i | _dicﬁloromethane. The organic extracts are com'bined,'dried over magnesium sulphete,




- 5 conmbirned and then concentrated to dryness under reduced pressure (0 5
kPa) at §¥ gp@@rature in the region of 40C. The resi di&Seriemare06p

di chi or ontPH

residue is taken up in water, triturated and filtered, and then taken up

I n di chi or onet hane, triturated and filtered. The solid is then dried in a

desiccator. 0.21 g of N-[2-(2-]sobutyl-#gmethyl-3-oxo-2,3 10 di hydro-1

H i soi ndol -1-yl)-acetyl]-guanidine is thus obtained in the formof a white
owder ti t 270-272C (deconposition 1 H NWVR (300 MHz, d6-(CD3 ZSO

B pierod ind than condantraipd 1o Apnassode reducedprasSUEHE KBR) 7 t - 1
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- prepar. e@yabhe'xene@éhyhmwte@(ﬂiﬁém\mllzrne$1art| ng with 0.23 g of 60% sodi um.

‘hydride in 15 cnB of 1,2- dinethoxyet hane 1.1 cnB of triethyl

. phosphonoacetate and 0.63 g of 7-nethyl - . : ‘
hydr oxytggmmdﬁo ﬂ-lé?ﬂmjt Pﬁmlllmé'ldm 1 one.. The crude product is purified

by - chromato under a ressure (50 kPa) on a colum of silica gel
(parti cPBeB-di ldzorOilS-lmbLﬁpﬂphthaﬂm‘ndmg; priephred as xescebad inclxampiexd retatinbywith
acetate (70730 by volu

Car e1@on@rngdeé’n@'dHBM@hlﬂi?hah(éénh!dﬂﬂ@Rc%s eobmtgtanmad andes satalytic2 kPa)
a terrperatur regi on of 40C, 0.36 g

- nth et
(4- et hfmaun $Mf ?ngeas‘(%ﬂ@@l"aaﬁ@dﬂcﬁQLcrn?’lcg‘d@Iu@ne—TLh@rgmilenamture ishus

- obt aine dder 3f

PNt hy ARy SRR Audt &gl o SXRnlerauil ifithe rpaiogaf 206 the reaction
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2006 WO 03/101450 PCT/ EPO3/ 05279 72 :

" 4- Met hyThe-megigiuexs iaken;up)m 50 cm%tbatymted squedos sodruanbncaﬂﬂ)nate solution
7- et hyl - 3-hydro - i-sobuty 3- di hydr oi soi ndol -1 -one are prepared as
‘destti bagd |Wﬁ@@&ln%tlé‘le§ with &9 of dichloremethanst. The organic extracts are. -

| [F;t)lt Zgg:lum é%%%dﬁe?%{dﬁegﬁw %pr%ﬂ(fgﬁﬂﬁaéeggngafﬁw gang%l%’f@ﬁ?gﬁ%é’ﬂéﬂ‘?ﬁse in

ﬁ 26 gﬁgu?d%%fegdcée ré?%urﬁ@z kPd) &t aemperatlfiF®R! rRgidn o de BB £HTS, 6N the,
S |
. g glﬂuoro-N-lsobutyIphthahmlde are thus obtained in the form of a pale yellow solid. (Rf =

0.74, thin layer chromatography on silica gel, eluent: cyclohexane/ethw acetate (50/50
by volume))

Example 20 : :
a) N [2 (2-Isobutyl—4 methyl-3-oxo-2 3-d|hydro 1H-—|somdol 1-y|)-acety|] guamdme

O\
HN—Z
NH,

25 _ -N—‘[2-(2-_'Isobutyl-4-methyl~3-oxO—2_,3-dihydro-1,H-isoindo!-1 —yl)-acety!]-guanidine is
~ prepared as described in Examg'{_e 1, starting with 0.68 g of potaséium tert-botoxide,

fe*ahd  then concentrated again under the saﬁﬁ'f@é’ﬁﬂﬂ-’tﬂ%ns The .

The 25 fracti oqs conpri sing the expected produgt‘) :




- dryness wislg@iei4seduced pressure (2 kPa) at a tenperatu i on of
- 40C and the residue is taken up succe35|vely i n diethyl- er an then in
di chl oronet hane. The precipitate obtained is filtered off and the filtrate
I's then concentrated to dryness under reduced |l 10 pressure (2 kPa) at a
tenperature in the region of 40C. The T&sidue is purified by
- chrromat ogr aphy under argon pressure (50 kPa) on a colum of silica gel

 Soet o 558 S pR EonS dhatiad of And et e ST EERRERAT oY oduct
rare cormhfmﬁ ~AAsARaSIERyNadaatd. TheteHORSS MbAURS i tiiteeest Ptcpasaraturedn kivg) at

‘a tenperature in the region of 40C. The 15 fractions conprising a m xture

~ of the rbgmrﬁdfmoef@rm)dthms S‘oHﬂiWe@tbyiudtdﬁ!brﬁamO codasfiviatet. e'Kl'setaqquusess _
~» under reduced pressure (2 kPa) at a_tenperature in the region of 40C. The
| r eSI duephiaseria exiractbdagii B tinyes 10O m%g‘reipwyamamr Theguganicextracts 4180 kPa)
col um. of sil rticl S|ze -40 elutin i £h, a m xture
of Sy danbnghendthen hheeifaenss o900k Rl D AkPRALA i ng
| :each egeﬁﬁfe‘?&ur@& e rdn&fweomherregudaaqs@mms rrﬁaieﬁldr@memaamwnder
‘reduce essure (2 kP at a tenperature in th I on of 40C. 0.74 g of
7- et hytheamﬂdemm@teﬂambunqer thesank hgnditossi Hio duﬁnls taken Up in vateLf a
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(2 .cottony white solid I"ayer chromat ography on silica gel,

dént d|hquPdfh@cmn@ale‘t-mmacahfﬂmm@aenahu@olvtalnﬁadsyl)thtaif@m 6l Wtiteai ned, d)

N N—I sobut yl - 3- et hyl phthal i ni de N-1sobutyl -%rret hyIBht hal i m &W e ared

- as desdwdar mﬁltlia?li*@78“&72 Qt(def:pmom’ﬂpn) NMI3 (8U MHiz.rig- }a@é’i |

. anhydride, i sobut a

parat GRINE(E &E‘ém% DB e Qi e 308 e B tp e 5B E 15
~heat ed iﬁq ny 4 ang: '
stirred a éas l!t:lfe‘.rrp I’at ur |’n 138'%%%%&622@3@%@%@[ h%gﬁl’ g%lq) db Z?J‘bgpor 16

- hours. S6dz ddt) 8H6 (didxt v b4 aaddﬂridzrrtl-ﬂ)aﬂ@B (toJ e §.6e4xs. 1H1)ntrem 6.A48dodet

- pressure (2, kP n_t f 4 The
DA Gus il sPuE R b Azl TFOE 3B hroad L 2eb Bz dive
" sodi um Qn S P s parated out after
- osettli n?gnggfégt aEtsq_lz'I gﬂgtﬂl ari eplﬁvse)?gqglldr?agnegﬁ)&% gﬂ?phat e, filtered and
Tt hen concent r.at ed to dr yness under reduced :
' o )Ethyl (4- methyl-z-lsobutyl -3-0x0-2,3-dihydro-1H- |somdol- -yl)acetate

B " Ethyl (4-methyl-2-lsobutyl-3-oxo-2 3-dihydro-1H-isoindol- 1-y|)acetate is prepared as

- {J 20 described in Example 2, starting with 0.23 g of 80% sodium hydride in 15 cm3 of 1,2-

' | d:methoxyethane 1.1 cm3 of triethyl phosphonoacetate and 0.63 g of 7-methyl-3- .
hydroxy-2 lsobutyi -2 3—d|hydrmsomdol-1-one The crude product is purified by
chromatography under argon pressure (50 kPa) ona column of silica gel (part:cle size
15-40 pm), eluting with a mixture of cyclohexane/ethyl acetate (70/30 by volume). The

25 fractions comprising the expected product are combined and concentrated to dryness

_'of distilled water are added dropw se. The m xture is fﬁgc nt %

under reduced pressure (2 kPa) at a temperature in the region of 40°C. 0.36 g of ethyl
(4—methyl-2—isobutyl,—3-oxo—2,3-dihydro-1 H-isoindol-1-yl)acetate is thus obtained in the
- form of a colourless oil. | | |

| 30__' C) 4—Methy1 3~hydroxy—2~usobuty|~2 3- dlhydr0|somdol -1-one and 7—methyl 3-hydroxy—2-_
-|sobutyl-2 3-d|hydro:somdol 1-one -



pressure (2 kPa) at a terrperature in the region of 40
N- i sobut )(%’83 nmet hyl pht haI Iimde are thus.obtained in ﬁ}sggtgwﬁs?%{)%
car anel - ¢o7 St &%i | = 0.76 (thin Iayer chr omat ogr apRGT/ERI3RTca gel ,

‘el uent: dichl oromathane) in,, Example 2t:: a) N-{2-[3 Oxo-2-(2;

2,2-trifluoro-ethyl)-6-trifl uororrethyl-2;3-di hydro-1 Hi soi ndol -1-yl ] -

acetyl)-guanidine O F N2 F NF N NH FF F 5 1.24 g guani di ni um

hydrochl ori de and 1.21 g of KO Bu were suspended using 30 m of
DI\/F(anhydrous) and stirred for 30 mnutes. at anbient tenperature. Then, a

" sol ut i of-Methys-3hydspxy-2-isebutyl-28-dihydroisoindol-1-one and 7-methy| -3-hydroxy-2--
2-tn uey f ! rQ cetic
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- EA-each: The o@ganl c layer was dried -over MgJSO4 -and the sol vent was

r eno¥ ed 207C farc® hoars andisdipenpdoplathtosa keropersture insthegedidhigé OPCand 10 ehded

0509, g é&megee“r%;eegzq#opwﬁe%a«%ﬂonpge&eersﬂ&e%; Jranc S

H4soi ndﬁédube)ﬂ' Pre@Sifel (2 kP 5 LlePerafirg'in {thre lil 0548°Cd Fﬂd éhe residue is

[ 3-Oxo-2-(2, 2, 2= trlfluoro et hyl)-'6- hlfluororret
- isoi ndotakﬂnwp suwssweércircmethyyetresead then ﬁeﬂi@ulﬁmm&m&e The [redipitgteof NaH

(e noRb BN DRy B8 i e 1ot N uidertEiad do dvhess amder saced -
" betygeen r&@ur@(ﬂiklﬂéfe‘c d emperdtiteSin MRS r rbﬁrcﬁ‘iOaC ?H’B'r@é‘iﬁué%@ﬁﬁé&w for é

- mnutes foll owed addition of a solution of

of 3= hydalarpwazog@m)fzmderfargm preasue IscskPa) oh eomiummrqﬂsmz;a:gei (particle size

o (O 15 G et Ry bk S b hsapeletnd acstate70/a0dy yelume): Thae i ¢
- 20 m Divittonyetmpssing Baehrexdetiedpdittar ¢sHhbingh! ahtPebneentrated to

dryness under reduced pressure (2 kPa) at a temperature in the region of 40°C. The
- 15 | fractions comprisjng a mixture of the two expected products are combined and
concentrated to dryness under reduced pressure (2 kPa) at a temperature in the region
of 40°C. The residue-is purified again by chrdmatography under argon pressure |
(50 kPa) on a column of silica gel (particle size 15-40 pm), eluting with a mixture of
-cyclohexanelethyl acetate (80/20 by volume). The fractions comprising each expected
20 product are combined and ccincentrated to dryness under reduced pressure {2 kPa) at | ) '
" a temperature in the region of 40°C. 0.74 g of 7-methyl-3-hydroxy-2-isobutyl-2,3- @
7 dihydroisoindoi 1-one in the form of a white powder (Rf = 0.54, thin layer | '
- .chromatography on srlrca gel, eluent cyclohexane/ethyl acetate (50/50 by volume))
o ‘and 0. 89 g of4- methyl 3-hydroxy-2-rsobutyl 2 3-d1hydr0|somdol 1-one in the form of a
. .25  cottony white solid (Rf = 0.40, thin layer chromatography on silica gel, eluent:
S cyclohexane/ethy! acetate ‘(50150 by volume)) are thus obtained. '

d) N-Isobutyl-3-methylphthalimide
o N-Isobutyl-3-methylphthalimide is prepared as described in Example 2, starting with
| '3,0‘ 5.0 g of 3-methylphthalic anhydrrde 3.0 cmS3 of lsobutylamrne and a catalytic amount

of para-toluenesulphomc acrd in 50 cm?3 of toluene. The reaction mixture is heated ata
temperature in the region of 140°C for 2. 5 hours and then stirred at a temperature in




fer | 'h, then cooled to anbient tenperature. 100 m of added
%»’ﬁean‘*%%@@%

and-the mxture washed twice using 200 ml of-a sem sat

" NaHC®3-solution. The organic |ayer was dried over MgpSO4 and the sol vent

was renoved in vacuo.

‘Chr omat ogr apphy was performed on Merck Lichrospher
RP18, 10pm 50*250mm Conditions as follows: flow 150 m/m nute eluent A
water + 2% TFA. eluent B: acetonitrile Mnute 00: 90% A 10%B Mnute

04:thggegion algdl e fomteuheuia4 ThBYeACtiaT thiRurdisedrcetiFatedde dPpfess ulddput e
nute 35 90% A, 100 B i eId
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;H ps%smel(%ﬁaﬁ]ata teumerauﬁelnﬂﬂeewguoﬁ%f&t)“ese% %‘leé %@ﬁ@ | (Rf (DIP)

7 13 Sept ember 2006
1 ?’&Bﬁ'\%h@ﬁ@)“ﬁe Zaé@%}!r)ﬂaa ¢&mcamemeleueddomerr=aomu Soi ndol
- b F &R l,ess I (DI P) = 0.30, I\/IS )
( Eg @?8 c)r(%ﬁéHtg W%ﬁ%&% %ﬁ‘t fgﬁhéﬁ lgme Sy f | uoronet hyI -
3-di hydro i soi ndol -1 -one and 3- Hydroxy 2-(2;- '
. 2, 25k yugro-ethyl)-6-trifluoronmethyl-2, 3 di hydro isoindol-I" one 5. 5 g of
lnz%ﬁé@{p&é’?h fluoro-ethyl)-5-trifl uororret hyl -i soi ndol e- 1, 3-di one were ,

. in vacuo to yield 4.2 g o

0 -

R e = R RN A taz*;z,.ezz,"

tenperature, . The m xture was
t lnﬂéﬂaﬂlﬂ!'ﬁ%d into 100 nl .of water at OC. The nethanol was renoved in

vacuo: The aqueous | ayer was extracted three times using 100.mM of CH2Cl 2 -
~each. The organic |l ayer was dried over_o'! X4 and the sol vent was- rem)ved
i —e{| (R '2(Dl P) -

-----

1 24 g guamdlmum hydrochlonde and 1.21g of KOtBu were. suspended usmg 30 mil ef
DMF(anhydreus) and stirred for 30 minutes at ambient temperature ‘Then, a solutlon
2 0. 8 g of. [3-oxo—2-(2 2, 2-tnﬂuoro-ethyl)—ﬁ-tnﬂuoromethyi-z 3-dihydro-1 H-isoindol-1 -yi]- -
acetxc acid ethyl ester in 5 mi of DMF(anhydrous) were added and the mlxture was
stlrred for 17 h at ambient temperature. The mlxture was then poured into 100 ml of
water and the pHwas adjusted 16 pH = 8 using’ aqueous HCI-solutlon The aqueous

' layer was extracted three times using 100 ml of EA each. The organic layer was dned |

- -OVer MgSO4 and the solvent was removed in vaeuo. Chromatography on s&llca gel

usmg EAIMeOH 3: 1 ylelded 0. 56 g of an amorphous solid (R (EAlMeOH 3:1) = 045,
MS (ES+) 383 (M+1 )+)

b) [3-Ox0-2-(2, 2 2—tnﬂuero-ethyi)—ﬁ-tnﬂuoromethyl—2 3-dihydro-1H-isoindol-1-yiJ-acefic
“acid ethyl ester and [3-Ox0-2-(2,2 2-tnﬂuoro-ethyl)-6-mﬁuoromethyl-2 3-d|hydro~1H-» |
1soindo!- —ylLacettc acid ethyl ester ' '




'

0.37, M5 (DCl) : 300 . d
7, M5 (DOl (M1)4). d) soi ndol e-1 /356PEMP628% of

- 2-(2,2,2-Trifluoro-ethyl)-5-trifl uoronethyl
*5-t nfl uor onmet hyt -i sobenzof uran-1, 3-di one were di ssolved using 50 m of
toluene(anhydrous) and 4.6 g of 2,2z2-trifluoro-ethyl am ne added. The

m xture was left at anbient tenperature for 16 h. 50 ng of
tol uene-4-sulfonic acid were then added and the m xure was refluxed for 5

h m&mofdﬂarEvaer.m ddd sing 50 -
et b0 AOCONE pADAISSEPAng WA o 10,0, T

i\ /oa eou wcos solution: The or
and dieinQYrIheRP scefiopetl eivlesieoaddediatiatentpdrairotbetvebn dots of | (Rf

(DA Bhd%.’f”@ TH Bltdire wa&ti %tjfr%ﬁ]#f %n?‘%hwéa@%er@tgeofpr 30 minutés followed by

. "5-TnHuor onet hyl -1 sobenzo

,4 taddm@@rqf@swnepmfnaz gmf&hyﬂmy@-(mﬁsﬁiﬂ%ﬂ)—?g} ﬁsrfhﬂ rPHfa‘é%y,agg 15, 1

h* " The

d d.- Th t
: soI ver¥tcir Sso"{'(ﬁ%ap rr‘?dl \fﬁ%-?ayae ezmﬂréix “umr eDﬁéyﬁ@ﬁﬂuemmﬁWﬁﬂgﬁ tinmes
- wi t.Hit | .of th t .
by '@G&ﬁﬁ"‘“ﬁ"""#ﬁ% 2051 piictah Y Y, S IR ire Vg SNpSase ot enber

vacuio
' ﬁf?@ thsn mm?%tl Wﬁf?ﬁm?ﬂurg &%mgbr] EgZﬁerle then added and the
i hydr o
CH 'E'é’u&ﬁ iﬁeﬁ(‘ ;Waic?:’? ‘]R% %Q %‘)f"ﬂatwqfed /Yaqrzews iaHeQs-solgtionH

. ﬁ.“g'i?n gy e et o %égéé’@fg%i s fo6 slienlaipssoraaund poasuon exam

21, Cﬁ:@rﬁé@ﬁﬁﬁﬁ?ﬂﬁw&@ peffoRMElUn MoritRAAR iR 1£ 10pm 50*250 mim.

- Conditions as follows:

flow 150 mi/miinute
. eluent A: water + 2% TFA.
5 _'eluent B: acetonitrile

Minute 00: 90% A, 1 0% B
‘Minute 04: 90% A, 10% B
Minute 24: 25% A, 75% B
‘Minute 25: 5% A, 95% 8

©_Minute 30: 5% A, 95% B

Minute 31:90% A, 10%8 . o
;ﬁMinuteas,:QO%A, w0%8 IR

Y'eld was 3. 3gofa mtxture of reglo:somenc [3-0:(0—2—(2 2 2—tnﬂuoro—ethy1)—6
: tnﬂuoromethyl-2 3-dthydro-1 H-tsomdol- -yl]-acetlc amd ethyl ester and [3-oxo-2-

2,2 2~tr:ﬂuoro—ethy1)-5~tnﬂuoromethyi-Z 3d1hydro-—1 H-lsomdol 1 -yl]~acet|c ac:d ethyl

-ester. Chromatography on silica gel using DIP y:elded

' _-0 8 gof [3- 0xo-2—(2 2 2-tnﬂuoro-ethyl)—6-tnﬂuoromethyl-2 3—dthydro—1H-|somdol- -yl]-

acetlc acid ethyl ester asa colour!ess oil (Rf (D!P) 0 37 M3 (ES+) 370 (M+1 )*)




0.10 (thin layer chromatography on silica gel, eluent
acet ate/ nethanol (5:1 by- volume)). Mass spectrum ES+1§§Fé ehgr 2806, ) e

.23 10 N-[2-(5-Chloro-3-0x0-2-(2,2,2
trifluoroethyl)-2,3-di hydro-1H-i 50| g -1-yl)acetylj- guanidine and
N-[2-(6-chl oro-3-0x0-2-(2,2,2-trifldvoroethyl)-2,3-di hydro-1Hi soi ndol -1 -

yl)acetyl]guanldlneo Cl FOF NI N/~IF HFCI F NHHN-{ 0O HZN-_~N
di hydro-1

\\ \bRd OB Yo )53—?%2%9 t?lﬂl?l o -éﬁ%—g oo ie %eéﬁlrl;)d}é-’ %‘HSOIRGOI—

H- i soi ndol - yI ) ace uani

N- [ 1 odkaselicadd ety Bstar, 25 2 colgurlessrai R DIP = 838, WdrEesh) - 370

H-i:soi ndol -1-yi)acetyl]- guanidine are prepared in the fo mof  a m xture of

t wolM&§)'9i soners as described in Exanple 21. 'An anorphous white powder is
thus obtained, Rf = 0.20 (thin layer chromat.ography on silica gel, eluent:

ethyl acetate/rrethanol (5:1 by volune)). Mass spectrum ES+: We 349. 20

RS0 SR B P2. SiyBRRpindol t-oné and

a"z’mﬁ'%ﬁ?’é%% )

yieioxy-2-(212, zeamqm}emmmmmmeﬂwl-z 3-dihydro-isvindot-1-one.
dro-1 H isoindol-I-

yI ¥ g@éﬁ?—(ﬁﬁ;fﬁr"qﬁ%ﬁlﬁ%ﬁﬁw qrpetn%%gq%egﬂg‘l : ione were dissolved
" -using 150 ml-MeOH(anhydrous) and 1.0 g of KBH4 added at ambient temperature.

. ‘The mixture was left at ambaent temperature for 16 h, cooled to 0°C and poured into
100 mi of water at 0°C. The methanol was removed in vacuo. The aqueous layer was
- extracted fhree times using 100 ml of CH20[2 each The orgamc layer was dned over

' lMgSO4 and the solvent was removed i in vacuo-1o yield 4.2 g of a viscous oil (R¢ (DIP)

=0.37, MS(EJCl) 300 (M+1)+)

d) 2-(2 2 2-Tnﬂuoro-ethyl}S-trrﬂuoromethyl-rsomdole—1 3-dtone _
5.0g of S-klﬁuoromethyl-rsohenzofuran-—‘l 3-dione were drssolved using 50 ml of
: toluene(anhydrous) and 46g0of22 2—tnﬂuoro—ethylamtne added The m:xture was left -
.- at ambient temperature for 16 h. 50 mg of toluene—4-sulfomc acid were: then. added and
. the mrxure was reﬂuxed for 5 h. 200 mi of EA were added and the mixture was washed
twice using 50 ml of a 10% aqueous Na2003-solut|on The orgamc layer was. dried

ever MgSO4 and the mlvent was, removed m vacuo to yleld 55 g of a viscous oil’ (Rf

_. "(D,p) = 0.57; MS (El) 298 (M+1)*)

| -‘e)‘5-Tﬁﬂdoromethvl~isobenzofuran-t 3—dtene
25,09 of 4~tnﬂu0romethyl-phthalrc acid were dassolved in 50 mi of HOAC and 151 ml
. of acetic anhydnde added The mixture was refiuxed for 6 h. The solvent was then
'-_:removed in. vacuo The residue was treated three times with 50 mi of toluene each
:.‘followed by the removal of the solvent in vacuo. Yleld 23. 1 g of a.colouriess oil (Rf

'(CHQCIZ) =0.60).




a 00 r( 5

N-[ (5- Chl oro 2 cg/cl opr opyl met hyl - 3 0x0- 2, 3-di hydr o- 1I—|—?%§??1t8@Per12%6) acetyl]
guani di ne" PCT/EP03/05279

N-[ (6-chl oro 2 cycl opropyl net hyl - 3- oxo- 2, 3-di hydro- 1Hi soi ndol - 1-yl ) acetyl ]
- guanidine are prepared in the formof a m xture of two regioi soners as
~described in Exanple 8, Rf = 0.09 (th| |.ayer chromat ography on silica

- gel, eluent: ethyl acetate/ rret hanol -1 by volune)). Mass spectrum ES:
We 321. 10 Exanpl e 25: _

N- [ 2- ( 2ERgriptep22py| net hyl - 3- oxo-5-tri fl uoronet hyl - 2, 3-dihydro-1

CH d . o

12 Mg e ﬂSéra%imh25@?%i%uemsr@rrﬁwdgl,-maﬁwrrauqnwne
i soi ndol - 1-yl ) acet yl ] guani di ne NHZ NH2 N NHNH FFOO FNF OFFO
15 N-[(2-Cycl opropyl net hyl - 3- oxo-5-t ri f |/fior onget hyI 2, 3-di hydro-1

H i soi ndol -1-yl)acetyl]-- guanidi
©t hyl - 2 3=di hydr o- 1 Hisoindol -
e forgof a mixture of two

"N-[(2-cycl opropyl net hyl - 3- ox0- 6-t

| -yl')acetyl ] guani di ne are prepared~&f

regi oi somers as described in Exarrpl,_eI 8,VRf = 0.11 (thin layer _

. chromat ography on silica gel, eluentN et hyl acetate/nethanol (5:1 by -
~.vol.unme)). Mass spectrum ES+':_ AN Sept enber 2006 WO 03/ 101450
PCT/ EP03/ 05279 78 Exanpl e. 26: a)- O -
N-[ 2- (5- Chl or o- 3- 0x0- 2- (3, 3, 3- triflmropropyl) 2, 3-di hydro-1

N 20 (SIS R oRIARY 2 Yot ispindgl-1-y)aeetylloupnidine is pre 4

Y

" “yl) écet@afpgmﬁeﬂonbed in Example 21. An amorphous white powder is thus obtained, Rf = é) _

- 0.10 (thin layer chromatography on silica gel, eluent: ethyl acetate/methanol (5.1 by. =

~ volume)). Mass spectrum: ES*: m/e 315.

. | Example 23; _

10 N-[2- (5-Chloro-3-oxo-2 -(2,2 2-tnﬂuoroethyl)-2 3-d|hydro-1 H-isoindoi-1 -yl)acetyl]-
guanidine and-N- [2-(6-chloro—3-oxo-2—(2 2,2- trrﬂuoroethyl)-z 3-d|hydro-1H -isoindol-1-
yl)acetyl]guamdme

Cl

o 'Nj[(S-Chloro-S-oxo-Z—(Z,2,2-triﬂuqr0ethyl)-2,3-dihYdro-1 H-isoindol-1-yl)acetyllguanidine
15 and_ N-[(6-chIoro-3-o‘xo-‘2_—(2,2,2-triﬂrlo.roethyl)-2,3-d'i'hydr0-1 H-isoindol-‘l-yl)&cefyl]-
gua_n-idine are prepared in the form of a mixttrre of two regioisomers as deséribed in
Example 21. An amorphous white powder is thus obtained, Rf=0.20 (thin layer
chromatography on silica gel eluent ethyl acetatelmethanol (5 1 by volume)) Mass
| spectrum ES"’ m/e 349 |
200
_-Examplé 24;'
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'‘\H NN NHZNHZC 00 N~-n\,FNF C FOF, %
CP/EP()S/O:)Z'J'Q

H-\H

N[ (5- Chlvm@gﬁlmso 2-(3, 3, 3- t(fluoropropyl) 2, 3-di hydr63

+ Hisoindol-I-yl)acetyl]- guanidine and

N-[ (6-chl oro-3-o0x0-2-(3,3,3-trifluoropropyl)-2, 3-di hydr o- |
H-i soi ndol-1-yl)- acetyl]guanidine areprepared in the formof a nixture of
two regioisoners as described in Exanpfe 1, starting with
~4-chloro-N-(3,3,3-trifluoropropyl)phthalimde, Rf =10 0.12 (thin |ayer

X Sg[gg;@%&%ﬁ%hion 'llﬁalpr%gdmeﬁ?yg%g%)go Eé’;]yihyarm Elgc/)rﬁaolh’ff1 ac(s.e%ﬂ]1 by
-~ 4-Chl orgy é\hlﬂﬁe?an%rNfgﬁl(gicmaf@Q%Pblbﬁréwlmﬁtrﬁ@-%ﬁ-ZWlﬁ&@ﬁo-ﬁ-lﬂlsﬁm@fol -1-
4-chloro-N-(3,3,3-t(fluoroprop thal am ¢ acid and 3
" para-t oflreaetylliguesidine aci d in 100 cnB of toluene is refluxed with 'stirring
*for -7 hours. The reaction mxtur ,s then concentrated to ngryness under
-~ reduced pressure. 4.2 g of 4- |?3?N-(333tr|fluorq_|i) y%)phthallmde
“are thus obtained, Rf = 0.5 (t ayer chromat ography silica gel,
el uent: dllsopropyl ether. Masg spdtrum DCl: W 278 20 My
f

1,1,1-trif|uoro-3@! odopropahne are ,added dr opw mXxtare of 7;5gof‘
. - 4- chlorophthal i m de . ?gﬁo(fﬁ}ptasmum ﬁTli'fr;Aan of
--dlrrethylforrramde a ey ure in the r8gig# Cwth stirring.

‘After stirring for 11 Hours\at a  tenperafl g region of 120C, the
reaction mxture is cooled Qo a tenperature in. 25 t & region of 20C and

{‘%530u33r&apb&ﬁq?@3$@lé$e%& Vo alndan- b boRdet tadfice |]9H€H'd ing'
extract Eﬁgcﬁ%ﬂﬁé oﬁg% ”6%3-6%&%455-9. @roﬁ%élq\@b!] e)% B of ethyl

‘-acet at e organi c over nagriest um su t hen.
' concentglmmtlne arel p;af[med it rofef-amixoe of thd tfégﬂalsmmérm descnbed in

ropyl me a re thus obtajned, Rf =0 (thin | r
ghrg)r/ra%r%ﬁ’rrﬁa % 26! %(ﬂnn Iayelrséhromaltography on srllca gel elulent e%?

acetatelmethanol (5:1 by volume)). Mass spectrum: ES*: mle 321.

10

| Example 25:
N-[2-(2- Cyclopropylmethyl 3-0X0- 5-tr|ﬂuoromethyl -2, 3 dlhydro-1H rsomdol 1-y|)acetyl]
guanidine and N-[2-(2- cyclopropylmethyl-3-oxo-6-trlﬂuoromethyl-2 3-dihydro-1H-

|  isoindol- 1-yl)acetyi]guan|dme )

| N—[(2-Cyclopropylmethyl~3—oxo-5-triﬂlroromethyl 2,3-dihydro-1H-isoindol-1-yl)acetyl]-
_ _guanldlne and N- -[(2-cyclopropyimethyl-3-oxo-6 -tnﬂuoromethyl-Z 3-dihydro- 1H-|somdol- '
-yl)acetyl]guamdlne are prepared in the form of 2 mixture of two regioisomers as '
_descnbed in Example 8, Rf = 0.11 (thin layer chromatography on silica gel, eluent

20 | ethyl acetate/methanol (5:1 by vqume)) Mass spectrum ES*: m/e 355.



.. 1-1-yl)- acetyl]guanidine and
N-[(3-0x0-6-trifluoronethyl -
~ 4Hi.soi ndol - 1- yl)acetyl]guanl d ne g,pe prepared in the

~ by volune)), ,Mass 9p F397, b
4-Trfl uoronet hyl - N- (3737 34 |quororopI 1 d&
"SI m_|l ar -manner 13 Sept enberp2006 03/ 101450 - PCT/&P03/ 05279 80 to -
.st arti my-[W-ChIord—&-oxchb((Sr&Bﬁtlﬂl;drpptdmd)|-2,3adlhydm-ﬂd-ls@hdd -Bythacetytlhin | ayer
: chronato

silica gel, eluent: et hyl acet ate). 5 d) 4-Chl’ oropht hal i m de A sol ution of
10.0 g of 4- chl orophthal i ¢ anhydride in 24.6 g of form#iSgetembendd@ed at a
t enper at W@ 03/H1#5e regi on of 120C with stirring for 3 houP€T&RIBAHRTE hen
cooled to a tenperature in the region of 20C and poured into 100 cn8 of
water. After stirring for 10 30 m nutes, the m xture is filtered and the
precipitate is then dried under vacuumzs tenperature in the region of
60C. 10.4 g of 4-chl oropht haI i mde arefPhus obtained in the formof a
solid relting at 171 C. Rf = 0.07 (thin layer chronatography on si Ilca gel,
el uent E;zhmbleqz@rret hane) . 15 . Exanpl e 27: a) -

hdol 1. éf)l%ﬁé'c(été%}%g;ﬁ(?;@d?& Eidvorspronv)2 5ot sofidal dylacetut ' 5ot

L e M SRR S

- N F  F yDdeelylfguanidiae

L

N-[(3-Oxo-5-trifl uoronethyl -2- (3 3, 3 trlfluoropropyl}z 3- 'I_rlydro-ll-l-isoi ndo

3 trifluoropropyl)- ﬁ di hydro-.
ormNbf, a m xture of
g W th

two - regioi sonmers as descri peR |n Exanple 1, starti
4-trifluoronethylg 3,3
layer chromatogr‘aph '

chl oro- N (3, 3,3- tnfluoropropyl)phthal|mde described in Exanple 26,

it hé an% N [t -cﬁloﬂ)eg-oxo-Z—@ 3,3 tnﬂuoropropyl)-z 3-dihydro-1H- ISOIndO]- -yl)
' acetyl]guamdme are prepared in the form of a mixture of two regioisomers as _
d_escrlbed in Example 1, starting with 4-chloro-N-(3,3,3-trifluoropropyl)phthalimide, Rf =
: 10 0.12 (thin layer chromatography on silica gel, eluent: ethy! acetételmethanol (5:1 by

volume)). Mass spectrum: ES*: mlé 363.

| b) 4-CHI0:'0-N-(3,3,3-triﬂuo:ropropyl)phthalimide _ \
A mixture of 5.0 g of 4-chloro-N-(3,3,3-triflucropropyl)phthalamic acid and 30 mg of |
15 para-toluenesulphonic acid in 100 cr_n3 of toluene is refluxed with stirring for 7 hours.
" The reaction mixture is then concentrated to dryness under reduced pressure. 4.2 g of
4—chloro-N<(3,3,3-tr_iﬂuoropropyl)phthalimide are thus obtained, Rf = 0.5 (thin layer
chromatography on silica gel, eluent: di‘isopropy!‘ ether. Mass spectrum: DCI: m/e 278. _

TR
£ Lo

.20 ¢ 4-Chloro-N- (3 3 3-tnﬂuoropropyl)phthalamlc acid

-3.6gof1,1 1-tnﬂuoro-3-lodopropane are added dropwise to a mixture of 7.5 g of 4-

_ ch[orophthallmlde and 4.6 g of potassuum carbonate in 40 cm? of dlrnethylformamlde
~ata temperature in the region of 110°C with stirring. After stirring for 11 hours at a
_ -tempér_ature in'the region of 120°C, the reaction mixture is cooled to a temperature in
25 the region of 20°C and then poured into 200 cm?3 of water. The mixture is acidified with
- dilute aqueotjs hyd_rochloric acid solution to a pH of about 3, and is then éxtracted_ 3




eluent: ethyl acetate). e 5 4-Trifluoromnethyl phthallc13get%%lrb€ n be
pr epar edyywsaoi@aps ati on or application of the nethod deStrrp alier
- et al., J. Med. Chem, 13(1), 148-149, (1970). Exanple 28:
N[ 2- (5 Chl or o- 3- oxo- 2 (4,4, 4-trifluorobutyl)-2, 3-di hydro-1
H i soi ndol - 1-yl)acetyl] 10 guani di ne and
N-[2-(6-chl oro-3-0x0-2-(4,4,4-trifluorsdutyl)-2, 3-di hydro- 1H-|30|ndol 1-
. (--~ yl)acetyl]Jguanidine H HNHZ NHNH C OFOFF NM/~NFF C 0

S0 N SChI 4.4, 4-trfluorobutyl)-2,3-djhydro-1
H i sc5| imgs Wi {)|1 § ypfgt(ygha@@tﬁ d}ﬁjorganlcypl%ase is dried over magnesium

N (2 Shlftee Andhtfied cbodhtfined 1d UHARIEY 9 6P43HibiBANS 3l B R0 -

-yl)acet guani |ne are e form of ure of. tvvo
- ‘regi oi pmmrl)ptﬂba!aanoacﬁeate |tlnus &‘&mméd: R, = Ekf'lzz(tiﬁinléye{ndmmatn:;@aph on -

- chr omat ggr aphy ,on eluent: ethyl (1'. acetate/methanol (5:1 by
- vol ume??% el e"s!%%'i?ht)ﬁrﬁc%éké) Ve 377. Exanple 29: 20

. N-[2-(3- Oxo- 2 (4,4,4-t(fluorobutyl)-5- trlfluoromethyl 2, 3-di hydro-1
H:isoi ndol - 1-yl ) - acetyl ] guani di ne and . | _
. N-[2- (@) &Ghiprephthalimide f | uor obutyl )-6-trifl uororret hyl - 2, 3-di hydro-

f E' |S£OI dol flcﬁ @5) iﬁ@t%p%:g-c% o'(rg}'gt,%ﬁa}l\oapﬁﬁo 2 g%.g oS o?mng?nrldg %Ot?eatg a’t\lg|Z N
A temperature in the region of 120°C with stirnng for 3 hours and is then cooled to a
7‘-!_ R temperature in the region of 20°C and poured lnto 1 00 cm3 of water After stirring for
{Q 10 30 m:nutes the mixture is fi Itered and the precrpltate is then dried under vacuum ata.
"+ temperature in the region of 60°C, 10.4 g of 4-chlorophthalimide are thus obtained in
the form of a solid melting at 171°C. Rf = 0.07 (thm layer chromatography on smca gel,
. eluent: dlchloromethane) |

, 15 _ -_Example 27:
B a) N-[2-(3—Oxe-5—tr:ﬂuoromethyl 2—(3 3 3-tr1ﬂuoropropyl)-2 3—drhydro-1 H-lSOH’]dO]- -yl)-
' acetyl]guamdme and N- [2—(3-oxo-6-trxﬂuoromethyl-2-(3 3 3-tnf!uoropropyl)-2 3-d|hydro-
1 H-lsomdol- -yl)acetyl]guamdme '

920 N- [(3~Oxo-5-triﬂuoromethyl-2~(3 3 3-tr|fiuoropropyl)-2 3-d|hydro-1H~lsomdol 1-y|)— ,
S acetyl]guamdme and N- [(3—oxo-6-tr|ﬂuoromethyl-Z—(S 3 3~tr|ﬂu0ropropyl)~2 3- dshydro- .
- 1H-isoindol- 1-yl)acetyi]guamd|ne are prepared in the form of a mixture of two : |
o reglmsomers as described in Example 1, starting with 4-tr|ﬂuoromethyl-N~(3 3,3«
o i ‘-tnﬂuoropropyi)phthaIlrmde Rf=0.12 (thin layer chromatography on silica gel eluent

25 _‘Aethyl acetate/methanol (51 by volume)) Mass spectrum ESt: m/e 397..

PR 'b).4-.Tﬁfluo_rom’ethy_I—N-(S,3;3-triﬂuoropropyt)phthalimide i8 prepared in a Similar ma‘nner



N[ (3-Oxo-2-(4,4,4-tnfluorobutyl)-5-trifluoronethyl-2,3-di hydro-1
Hisoindgl -1-yl)acetyl]- guanidine and - 13 September 2006,
N[ (3- x3YO% ﬁ“,la?%- t (f1 uorobutyl)-6-trifluoronethyl -2, 3- dPR}EPE05279- N
i soi ndol - 1-yl)acetyl ] guanidine are prepared in the formof a m xture of two
regi oi somers 5 as described in Exanple 27, starting with

4-trifluoronethyl -N-(4,4,4- trifl uorobtﬁgql )phthalimde, Rf = 0.12 (thin

| ayer chromat ography on silica gel, el t: ethyl acetate/nethanol (5:1 by
volume)). Mass spectrum ES+: We 411. Exanple 30: 10 a)

N[ 2- ( 3topdeshionprN)3, - tdTutiropupyt)phthalisvde deserlbed nExampley2d, giating iwith 0

\ CH3 N, ,L.-.N NH CHONH2 L .3.7 . £ .ol f i dini hlorid
aro di sETOR et BRI AR Rt 202 B aheo gty &n srpeb
pot assi girl dthlicethidg. are added. The mixture is stirred for 45 mnutes

.at a tenperature in thée region of 20C, followed by dropwi se 15 addition of
. a solution of 1.08 g (3.92 mmol ) of ethyl 2-nethyl-3-(2-propyl-
© car hanoyl ' dn 15 cnB of  di met hyl formam de. After.stirri at
2 B AR iRtomAt AR A IEeR pEPTaR e BATRRIREon PR EPRIRBR (N
evapor affihed tesdtbed by ORailsliet A, SiMed) GRem. M A9y egs1 49\ (mgﬁopch' oric
acid solution. After extraction once wth dichloronmethane, the aqueous -
“phase is basified with potassium hydroxide to pH 20 12 and the precipitate
. thus obﬁ%ﬁﬁiegg filtered off. This precipitate is taken up in aqueous 2N
- hydrochlo d solution, filtered off and then freeze dried, about -400 -
g 13 SRHRe(EEhioreBBox0M0L a,ail,ziiarlmﬁs}oB@g)Ei:Q?di?ﬁ%%H%iﬁaosmﬂ)ﬁéetyme t.wo
us

 di ast-ereoners produced (diastereoner are obtained inh"the” "form OfU

-t helhy dguRmidtie ard Nef2-Bheftlofon3-expai{b4dt-trifivonebisyl)-2 3aiitysre-1MHepireieb14) . ¢
. The fir i) .opbtained is subjected to a double extraction with
di chior@?r%{%gji@t@d'%e conbi ned organic extracts are dried over sodium
sul phate and then concentrated. NH[he residue is taken up inHaqueous 2N

:  - hydrochl oric acid sol ution, ﬁ%er ed and then }lﬁl

N-[(5’—ChIor053-0>§0-2-(4,4,4-tr'rﬂuorobutyl)-2,3-d ihydro-1H-isoindol-1-yl)acetyljguanidine
‘ - and N-[(6-chlor0-3-oxq—2—(4,4,4-triﬂuorobutyl)-,2;3-dihydro-1 H-isoindol-1-yljacetyl]-
- 15 guanidine are prepared in the form of a mixture of two regicisomers-as described in .

" Example 8, Rf = 0.11 (thin layer chromatography on silica gel, eluent: ethyl

épetatelmethanol (5:1 by volume)). Mass spectrum: ES*: m/e 377.

V'Examplle 29: _ . | L
20 N-[2-(3-Ox0-2-(4,4,4-trifluorobutyl)-5-trifiuoromethyl-2,3-dihydro-1H-isoindol-1-yl)-
. acetyllguanidine and N-[2—(3-0x0-2-(_4,4,4—tfiﬂuorobutYI)-6-triﬂuoromethyl—2,3-dihydro-
" 1H-isoindol-1-yl)acetyllguanidine | - | |



" freeze dried. 77 ng of the second diastereonmer (di astereorrer B) are thus
i sol at edwipnyzhfagy f or m of the hydrochl oride enriched in %SP&@F@%?O% 1 (M5

- (ES): MtH. 289.1). 10 Diastereonmer A is resolved into two enantioners by '
HPLC chronat ography on a chiral (3 colum (Chiral pak AD 250 x 4.6),
eluting with an acetonitrile/isopropanol/n-heptane m xture (50/3/4 by

- volune) containing 0.3%diethylamne; ghlow rate: 1 mi/mn. Enantioner Al:
3.106 mn, and enantionmer A2: 3.522 min, are thus obtained. 15 Both
enanti onersare converted to the corresponding trifluoroacetates by

- dissolving the free bases ||_p eous diluted trifluoroace ﬁ*z-'aci d,

- followed by a freeze dryi ng N cedure; enantioner Al i e formof the

" trifluoroacetate (aD20 =-- 73 |nNH3thanoI at 0.1 %, epantijer A2 in the

- formof the thhl uoroacet g B n met hang at 0. 1%, 201. b)

v Ethyl 2-net h%_z roIcaPoarmprheny aCr Y te A solQtionFof 0.69 cng

..,_(50n’m)l) 0 tr| -

. (et hoxycar bonyl)
tetrafl uoroborate \ in .6 cnB of dlrre 5

.toasolqunofll?g5(50mm|)of ' e

- 2-(2-ethoxycarbonyl propen-1-yl )benzoic acid-in: 10 cn8. of ' e
di met h&dl-[(:ﬁ)-lom-dé4Nmfhmrelbwtym&eglﬁﬂororﬁethm-m&-@hydm ﬁﬁ:-lamddm!krbgl)amtyl’ﬁo T

or op Gestiie AL BEl o b bbbl St Biomsmefy 2 ity 0o

- n- propaébﬁf@dﬂ- %e@l@%a Efﬁné éré) }éd chetfbgﬁb?ﬂrﬁ@d}% df’i\mé@e@ﬁ%oﬂ’;ers

@lmathylfor mxt |s stirred-for a fturther 0 hours at "a
erfiper a% describved imeExafgplerQbfstmﬁg Mﬂ‘té{tnﬂtmomeg‘\w-hé(fhéj%tl on to stand

o e i ahides B Kbt s oo apa R e 08l el “A1 o
v or LAt R IO AR R R ES LI ATES, Thir'e Snd then

- ‘concentrated. 1.10 g of ethyl 2-nmethyl-3-(2-propyl carbanoyl phenyl)acryl ate
~.care thus obtained in the formof a yellow sh oil, Wmch can be reacted in
'~thefoE¥%'WP @tepvalthout further purification. : '

i NP MMW%Mef@rﬁ@w@w@ﬁeo o (858 i)

F .
| fofymamide is added at OC

' '3 759 (39 2 mmol) of gu‘a’nidinium chlonde are dlSSO]\led in 20 cm3 of dlmethyl
e 'formamlde and 3 969 (35 3 mmol) of potass:um tert-butomde are added The mlxture
is stired for 45 mlnutes ata temperature in the reglon of 20°C followed by dropwzse :

15 addition of a soiutlon of 1 08¢ (3.92 mmol) of ethyi 2-methyl-3-(2-propyl-

N carbamoylphenyi)acrylate in 15 cm3 of d:methylformamude After stirring at a |
B -'temperature inthe reglon of 20°C for about 16 hours, the solvent is evaporated off and
o ;the residue is dlssolved in aqueous 2N hydrochlonc acid solutton Aﬁer extraction once
, with dichioromethane the agueous phase is basified with potaselum hydromde topH’ ,
20 12 and the prec:pltate thus obtained is filtered off*. This precipitate is taken upin -
S -~ aqueous 2Nr_hydrochler|c acld solutlon, filtered off and then_freez_e dried; abo_ut 400 rhg _




2-(tri phenyl phosphanyl i dene) propi onate in 100 cnB of dimethylfor mani de is
stirred at 10 a tenperature in the region of 20C for 13 ReRfpmber2Q96 renpval
of the sdYQ&#1%14¥he residue is dissolved in dichloromet haRET/EREB/AREN
extracted twi ce with sodi um bicarbonate solution. The aqueous phases are
conbi ned, washed with dichloronethane and then acidified with aqueous 6N
hydrochloric acid solution to a pH of - ween | and 2. After extracting
twice with dichloronethane, the organi hases are conbi ned, dried over 15
. magnesi um sul phate and then concentrat ed.

2- ( 2- Et bbeye af Heniwe digstaredmers peotutied (dastercomdriAlarctthas obtélneti inhthef or m

of a yell ow C used directl t he f hout
Cfurt herjfcﬂm? h@ﬁ% cﬂ?ﬁ&% g}leé W&?%@F?W@%EKMS—%SgMT E'; 58@1 ydro- 1
H i soi ndol - 1-yl ) propi onyl Jguanidine O CH9 N NNH . H H3C NH2
N-[ 2- (2- But yl - 3- oxo0- 2, 3-di hydro- 1Hi soi ndol - 1-yl ) propi onyl ] guani dine is _
pr epar eﬂTae fi ra‘bﬁtratebebtamecﬁsambj&téimo atdmublengtmdtimn%ﬂﬁdgh(o%@n@thmm ) of ¢

| de | di met hyl f d.3 |
o1 Pt adbPerained Qfﬂéﬁiﬁewaq*ﬁ@r@ﬁr it corfig Sl pae e snsriiated. 5
B bt

solut fiﬁ"‘%?e*“ﬂuw% Pl IO HYANSNGHG a0f SIHERR, AStet il Ben?

car banofreere dyieyl- 27 mg bmhquoaddlasteﬂﬁomeﬁ(dﬂstdremnew)f arerthus solateddnt he

e ol S By fiarbrii e aictacncn BB ST (B (s bk e’ 2°°

- PCT/ EPO3/ 05279 84 stand overni ght, the solvent is renmpved and the. residue
i s dissolved in aqueous 2N hydrochloric acid solution. After extracting L_)
{

oncE wi Diastereomeroiis fesolyedtinte twcxﬂmmlorpemslw HE’Leomhremategrephym a bbiral
A d th dr ochl | ut
- ETtor sopime Ghirateliaed a8 @mgg»v SRABIRSPPI R DY Hﬂn‘%’{t‘anﬁfydro 5
1 H ' t
it ur o (GOSMASPRIBME CBHRRYAL TER A delmER AoRide:d IR 1 8y T, a

~ val ue oEnaatlmmehA'Ipﬁt1%smurmah¢cbmnttdmarmz t3)522)nﬁn,l aaetthﬁeobtaused).bt ai ned is
N flltered ON The solid thus

- 15 Both enantiomers are converted to the corresponding trifluoroacetates by diss_olvi_ng
the free bases in aqueous diluted trifluoroacetic-acid, followed by a freeze drying

'procedure enan‘uomer A1 in the form of the trlfluoroacetate (ap20 =73 in methanol

- at0.1%), enantiomer A2 in the form of the tnﬂuoroacetate (aDZO +56° in methanol
_ . at0.1%). _ | R
‘ b} Ethyl 2-rnethyl-3-(2-propylcarbamoylphenyl)acrylate ' " o
o A solution of 0.69 cm?3 (5.0 mmol) of triethylamine and 1 64 g (5.0 mmol) of 0-[(cyano— R
' (ethoxycarbonyl)methylene)amlno] 1,1,3 3-tetramethyluron|umtetraﬂuoroborate |

R (“TOTU") in 6 cm3 of. dimethylformamlde is added at 0°C toa solutlon of 1. 17 g
s (5.0 mmol) of 2- (2-ethoxycarbonylpropen 1-yl)benzonc acid'in 10 cm3 of o
o dlmethylformamlde After stlrrlng for 30 minutes at 0°C and then for 30 minutes at a
R ‘,temperature in the region of 20°C, thls solution is introduced dropwise mto a second
solutlon con5|st|ng of 296 mg (5.0 mmol) of n-propylamine and 0.69 cm3 (5.0 mmoi) of

| trfethylamlne in 10 cm3 of d:methylformamlde and the mixture is stirred for a further 6
30 hoursata temperature_ln the region of 20°C. After leaving the solution fo stand
overnight, the solvent is removed under vacuum and the residue is dissolved in ethyl




obtained is taken up in aqueous 2N hydrochloric acid s tion an after
filtrati freeze drying procedure, about 106 é ‘?EE}’.?E e two

- di asterem@?gﬁg?)duced 10 (di astereoner A) ar.e obtai ned |nT 3 3(5"'7m of the
hydrochl oride enriched in a ratio of 5:1 (MS(ES): MtH: 303.1). * The first
filtrate obtained is subjected to a double extraction with dichl oronethane."
The conbi ned organic extracts are drieg3over sodium sul phate and then
concentrated. 15 The residue is taken up |n aqueous 2N hydrochloric acid

i ast aitiaier M upahia pice oS 8B biereorafeBliiohdbd PR othe

- enri Ch%dﬁd?n%hkﬁffdeos&ﬁ it gﬁé RFgdriiéphéSe s dhé&d (ﬁ@ socMhH sulpitte Bhd tﬁ@n

D astereoner AIsS reso veéd 1nto t enantioners by HPLC chromat ography o
chiral conetntratetChi 1ty phlethyb2aB6thyl-3-(@ypropyicathemeyipheri)acrylate are thus

' 0 300 ciciiapPe iF AR RRRG « NelSAR O, wileh cdifins reasied i the Bl i85 ”.' "

7 enagtigﬁmo[ﬁguﬂ&rﬂﬂ-mbﬂ@h_are thus obtained. 25 Both enantioners are
converted to the corresponding trifluoroacetates by dissolving the free
bases in aqueous diluted trifluoroacetic-acid;, followed by a freeze drying

. - procedu e ntiorner f he tri fluoroacetate (ap20 =- 32
- in met ﬁé%o &PXMC%‘) @5%% g@be%gicréct' e formof the trifluoroacetate,
(abD20 A iddrd afsretggmia mrAbl) &f Z4ormifbeRepiceadié and 4acs P\(\ﬂl)@ihhﬂi)flépetﬂﬁi b)

Et hyl 3-(2-butyl carbanoyl phenyl ) -2- net hyl acrﬁll ate Ethy

- 3-( 2- b@-{triplemaphosphamylidene)propidrydtedn >1 Datcem sf dinegthylésimremideds stitred ait n

@Er@m e EHORIRATPIER Y HhefRein o Ko for s boudlier romewalafdha solvent, the residue
di et hl@ g&&w&wﬁmcﬁﬂ thafe ?Bg%ér? efificted. t@ idER <80 u?n b ai-ﬁéﬁﬁtéam ne,

. 1.64. cyano( et hoxycar bonyl yl ene am no
1., 1, 3 s3iutien: Thvetdyueousphases ettaé ethed)waﬂimd(wm)ommemané%amd then

et bacled Wehaieoue SN Raiopsicn s Saulon o ot BLRPHEa B0V e ey

: d| met h
car bansy T arang s witfdicplcRbr B iafe, o ?r%*ﬁfy phases are combined, dried over
_ yelib ovmmagrmshumlsmlphmterandathebe:oneamn'aédt A-(2HEthbrydarbomdp xipep- Wyt benzoic

f h
rurtherd tPung %E)talned mE)i\eni%nn o?f a yellow oil, whlch is used directly in the following

QD

step without further purlf ication

| Example 31:

5 20 a) N-[2-(2- Butyl—3-oxo—2 3-dihydro-1H-isoindol-1 -yl)proplonyl]guamdlne
CH,
\{NH
NH,

,' -N-[2—(248utyl-340xo—2,3-dihydro-1 H;isoindol-1-yl)propibnyi]guanidine_ ié prebared as
described in Example 30, starting with 8.63 ¢ (38.0 mmol) of guanidinium chloride in
20 cm3 of dimethylformamide and'3.84 g (34.2 mmol) of potaésium tert-butoxide. The B
L .25  mixture is stired for 45 minutes at a temperature in the region of 20°C, followed by
" dropwise addition of a solution of 1.10 g (3.80 mmol) of ethyl 3-(2-butyl-
carbamoylphenyl)—Z methylacrylate in 15 cm3 of dlmethylfonnamlde and the mixiure is
. stirred for 3 hours at a temperature in the reglon of 20°C After Ieavmg the solution to




a) N[2-(2-1sobutyl-3-0x0-2,3-di hydro-1 Hi soi ndol - 1-ylggropi onyIAO%uani di ne
OHC CHa HNH GL3NJ Nom H 302 HC NH 15 13 September 2 o
N[ 2- (2- 1%¥BI3IM%5- oxo- 2, 3- di hydr o- 1H- i soi ndol - 1- y| ) pr opi BEF/EPEHEsIX ne i s
prepared as described in Exanple 30, starting with 3.73 g (39.0 nmol). of -
guanidiniumchloride in 20 cin3 . of dinethylformam de and 3.94 g (35.1

mmol ) " of potassiumtert-butoxide. The 8?1 xture is stirred for 45 mnutes at
a tenperature in the region of 20C, follTowed by dropvvi se addition of.a
~solution of 1.13 g(3.90 mml) of ethyl 3-(2 20

I sobut ysieadovenyight ¢hy splventrist nemmdwm the nesilcﬁlecmﬁilsﬁol\mdmtmtlebus 2N de,

" and the

~ the aqueous phase is adjusted to a val ue of

f h. t th f
- 50c. s nsrdplabasid slutio Aftetiacin anseE ARBFRTOmetiang, fhe Afodric enoved
and t heppgsd e%ncén%ﬁe%wcge fesidiit Bt émawa Qédits m'r@dﬁdﬂmﬁﬁ@n

- After. eXtTACt ng once-w th ororret ane, ani c
concent acidealution, filkeradsandithen freeecdriec ed7 goofi M[MMM@@M@E;&:dmdm-ZS
~sol

N1 3 STabainbSt P BRimSN Al weniine o oS aifimeihindhe form afe smiviurg g5 ne

- are thugia8irabmerk. Thd b cfoﬁéfhaﬁeéuéTbﬁéée B é’aﬁgﬁgﬁﬁ@ﬁ&%gﬁ*g%ﬁ@? Zggg puoof |

03/ 101456taRsilihFhpdrbRiR7And Bfe prelchsisite thus\shitanedds ditdrddneff pTﬁe isplidf éHuss t hus
--obtained is filtered off*. The solid thus_ obtained is taken up in agueous

oN hydrefisingd is takeniug én aaveeusaN hydreeoric peidsoléiomnaad after flfsationand ag

(ot ast o et proeoBine, oL 185 d Br oM of Ui o SRR ReBIeRGH S ced g 1 5
“ratfigo ofdistérecndrVi) £:8)obthingd iR®3e form &f theehyidroshiofitié eneitkedin aratkdof 5:1 (4

subj ect ubl e extraction wi.th dichl oronethane. The conbi ned organi cC
ext ractﬁ%éli_‘es)dg’l 3‘5 1) -sodi um sul phat e and then concentrat ed The

* The first ﬁltrate obtalned is subjected to a double extraction with dichioromethane.
o The combined organic extracts are dried over sodium sulphate and then concentrated
. 15 The residue is taken up in aqueous 2N hydrochloric acid solution, filtered and then
' freeze dried; 38 mg of the second diastereomer (diastereomer B) are thus isolated in
the form of the hydrochloride enriched in a ratio of greater than 1 O 1 (MS (ES): M+H:
- 303.1). -

20 Diastereomer A is resolved into two enantio_mers by HPLC chromatography ona chiral

e

o column (Chiralpak AD 250 x 4. 6) eiuting with an acetonitrileliscpropandl/mheptane
_ mxxture (50/3/4 by volume) contalnlng 0.3% dlethylamlne flow rate: 1 ml/mln
Enantlomer A1 3.195 min, enantlcmerA2 3. 71 4 min, are thus obtained.

25 Bcth enantiomers are converted fo the corresponding trifluoroacetates by dissolving
- the free bases in aqerus diluted triflvoroacetic-acid, followed by a freeze drying

| procedure; enantiomer A1 in the form of the tnﬂuoroacetate (@p20 =-32°in methanoi

at 0.2%), enantiomer A2 in the form of the trifluoroacetate, (aD20 + 42°in methanol

at 0.2%).




P

‘di-met hyl formami de, a.solution of 0.69 cn8 (5

. 1.64 gand.z0senonid) salitich bonemenmmqsubmmmpm Lwrem ad 0.69 cm3
- 1,1,3,3-tetramet hyl uroni um tetraf] uoroborate ( ,

o dr met h{®.Banmehi afdrighyiardine is 40 sbilimeathylfarmamigei hd3af oB&ﬁyr@-(Z%utylmml )

‘;obtarnedrntheformo a yellowsh "oll,

resr due is taken up in aqueous 2N hydrochl ori c acid sol gr on, frltered and
‘then frewoasdbussgied; 78 ng of the second di astereomner :%J

- thus isolated in the form of the hydrochloride enriched in a ratro of -
greater than 10:1 (M5 (ES): M+H 303.1). D astereoner Ais resolved into

B) are

two enantionmers by HPLC. chromatography on a chiral colum (Chiral pak AD
250 x 4.6), eluting with an acetonitri8®/isopropanol/n-heptane 15 m xture
(50/3/4 by vol urre) containing 0.3%diethylamne; flowrate: 1 m/mn.

enant | RS- oo in SIABRA T iaddB T Doroncerares by o

" di ssol \Ethg 3-(mbufwmbammnenya@mu§/ubryme% prephlesoasssitegani d.

ure: enantionmer Al in the formof the

follom? a _freeze dryin
triflu feating Wh=L 159 Brf) Fmeaoibabe- -(2-gthaxypashoryipmpenteyi)bepzoic t he

R Ao sl R D
S5 a0

startrng

2-(2-et Wswwtmmh?ﬁmﬁﬂnﬂteﬁhﬂ@@%b@tﬁe ( ﬂ@'FU(}rln Bocrﬁﬁ%f Efrnethgh’c?1 rrmamide

of tri yl am ne,.

TOTU') in 6 cnB of.

rrets ﬁ%ﬁ DRy 2Y CW@F@?tﬁﬁqggﬂ‘%%é@&@é&gﬁﬁw@ngé%%&wegﬁ 091450

’CTY EPOMAPEaPbe $dattealn thd ﬁ}ﬂbﬂrﬁd"g)étbﬁ Cd;n jg,ate are thus

! reacted in the
fol [ owing step without furt her- purrfrcatron Exarrple'33 5 a) :

- N[ 2-( ¥yet hyl) - 3- oxo- 2, 3-di hydro- 1
- .I-I—rsor%lé%?'i

')pr opi onyl Jguanidine 0 OH (YJNF NNH H3C O NH2

[ 2-(8) Ny{Qﬁ(msebtwl-B-&cd:ze-cﬁhﬁd@merdmdrdm ﬂ%regmnyl]guéa.ernepl ony! ] guam din
' - OH C

|s pre

_.':15 -[2-(2 Isobutyl-3-oxo-2 S-drhydro 1H-tsorndol ‘I-yl)propronyl]guanrdme is prepared as

‘O ‘. 7- 3 descrrbed in Exampte 30, startmg with 3.73 g (39.0 mmol) of guanidinium'chlorrde rn

) 20 om3 of drmethylformamzde and 3. 94 g (35 1 mmol) of potassrum tert-butoxide. The
iy mrxture is stirred for 45 mmutes ata temperature in the region of 20°C fellowed by
. dropwrse addition of a solution of 1.13 9 {3.90 mmol) of ethyI 3~ (2-

o - 20 rsobutylcarbamoylphenyl)-z-methylacryiate in15 cm3 of d:methylfonnamlde, and the

B mixture is stirred for3 hours ata temperature in the regron of 20°C. After Ieavrng the
o solutlon to stand overnight, the solvent is removed and the. residue is drssolved in-

7 aqueous 2N hydrochlonc acid solution. After extractmg once.with dlchloromethane the
~ organic phase is concentrated and the residue is then taken up in 2N hydrochloric acid .

. 2‘_5'-‘;";-‘solutron fittered and then fresze dried. 862 mg of N-[2-(2- rsobutyt-3-oxo—2 3—d|hydro- |

1H~|somdol 1—yl)propronyl]guamdme are thus obta:ned in the form ofa mrxture of the
B drastereomers The pH of the aqueous phase is adjusted toa value of 12 w:th L




pared as described in Exanple 30, starting with 3.75 gh_ggg 2 rrrml of

guani di nI‘H 3§§4?J|de in 20.cn8 of dinethylformam de aht>8PeRbgT 3 mmol )
of potasstum 10 butoxide. The mixture is stirred foPCEEP f?ﬁ}?%s at a
tenperature in the region of 20C, foll owed by dropw se addition of a
solution of 1.09 g (3.92 nmml) of ethyl 3-[2-(2-

hydr oxyet hyl car bamoyl ) phenyl ] - 2-met hyl ggryl ate in 15 cnB of

di met hyi formam de, and the mixture is stirred for 3 hours at a terrperature
in the region of 20C, After leaving the solution to stand overnight, the

sol ventpq’t@SWé‘ﬁ%waéﬁl@ ane thecpriegipitates trussehiained is filteredoffledhe seilid thus

ol of il kbt ih BRushed SRUFEAIOIE el St Bnd kBl ARkF "¢
hydr oxifeseznd ﬂ‘@prdvedar@lébﬁlﬁﬁéblﬂﬁg ebbAs v thé fvd didstsrednflé prodiResol i d

t hus obt ai ned 1s taken up in aqueous 2N hydrochloric acid sol ution and,

after fOfastaraasierMiare obtained iathe faympebibedyidsochiptide entdredip aratisnef &1 t he *

t wo _ed (di astereoner A) are thus obtained 20 in the
: forr%dofa(ﬁéﬁg m'groc%or'j e enriched in aratio of 10:1 (M5 (ES): MtH:

291.1). * The first filtrate obtained is subjected to a double extraction
hane. - The conbi ned organic extracts are dried over sodi um

wth di C_P%pr 0
~ sul phat'el B@HrstH Fate Shtained 43 subjecteddodoyible extractionaith dishieromeieans The

st o Qebiip el afd el Gk Al Sl E oo Eb e et TRY e
~in the residued$ talten by iy aqbéous 2 hydrochldrid agidaedution filiérda( &% thelWﬂ'beze

294. 1 2006 . WO 03/101450 PCT/ EP03/05279 88 b) Eth g
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2-(2-ethoxycar bonyl propen-1- yI)ben20|c acid in 10 cnB of
St s e onsocian PR esmataty s
ai met PP CRIrAIpeA/20 2604 410 BILRS AN A Socobfe #Q?S%WQSE&Z% Bt ol
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~dinet hyl formani de; 1. of ethln&é a
- hydroxmpﬁéﬁr%’h@yﬂ?%lﬁwyﬁwafﬁlﬁm A 37 enigy are thus albaineded in t he form

of a.10 yellow sh oil, which can be reacted in the fol low ng step W|thout
further. purification. Exanple 34:
- Both enantiomers are converted to the correspondxng trifluoroacetates by dnssolvmg

“the free bases in aqueous diluted trifluoroacetic-acid, followed by a freeze drying

| : 20 procedure; enanﬁom.erlA‘l in the form of the_triﬂubroai_’cetate (020 =-43° in ‘met-han.ol

o | at 0.2%), enantiomer A2 in the form of the trifluoroacetate, {ap?0 = + 57° in methanol -
at02%). | '

7 - b) Ethyl 3—(2-|sobuty!carbamoylphenyl)—z-methylacrylate
' 25 | Ethyl 3-(2-isobutylcarbamoylphenyl)-2-methylacrylate is prepared as descrlbed in |
R | Example 30, starting with 1.17 g (5.0 mmol) of 2—(2-ethoxycarbonylp_ropen-1 -yl)benzoic .
 acid in 10 cm3 of dimethylformamide, a solution of 0.69 cmS3 (5.0 mmol) of
: friethylamine, 1.64 g (5.0 mmol) of O-[(cyano(ethoxycarbonyl)methylene)amlno]
1,1 3 3~tetramethyluromum tetrafluoroborate ("TOTU") in 6 cm3 of dlmethylformamlde
o 30 and.a second solutlon gonsxstlng of 366 mg (5.0 mmol) of ls_o_butyiamme, 0.69 om3

f-'(5.0 mmol} of triethylamine in 10 cm3 of\dime’thylformamide. 1.15¢g of éthyl 3-2--
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N-[ (2-1sobutyl -5-net hyl - 3- oxo- 2, 3-di hydro-1

H i soi ndol -1-yl)acetyl Jguanidine is prepared as described in Exanple 1,
starting with 1.75 g of potassiumtertgputoxide, 1.78 g of guanidinium
chloride and 0.9 g of ethyl (2-isobutyl-5-nethyl-3-o0xo0-2,3-di hydro-1 H

e S LSRR e s L
“and extipGitaeh bhh hedchciREin: tﬁ@ félﬁ@vﬁ@%téﬁ wﬁﬁ&)‘t‘ fu?tﬁéF ?ﬁﬁf icalidf. or gani c

- extracts are conbi ned, washed with 3 tines 50 cn8B wat er, dried over
magnesi um sul phate, fl‘Itered and then concentrated to dryness under

“reduce [ > (2.7 kPa) at a tenperature in the region of 40C. - The
- resi du??@ﬁﬁ%%ﬁ up in diethyl ether and then filtered, giving 0.66 g of

N-T 62- | SRy Y L-HydrBRyetlH-3-exn2 B-8ih uifMHqsémdoi 1-yl)propionyl]guanidine
H i soi nfhlllxylf)%cgtﬁ%ﬂ ]glaanl di ne i. nsjt he form of yvvﬁ tpe s%gl d 25 nel ti ng at
266C. (Anal ysis Cl16H22N402 % cal cuI at ;’o C:.63.56, H7.33, N18.53, O

10.58 % found C 63.57, H 7.48, Q). 1 t enber 2006 WO 03/ 101450
- et hyl - 3- oxo- 2, 3-di hydro-1

PCT/ EP03/ 05279 89 'b) Ethyl (2-i

" 'Hisoindol -1-yl)acetate Ethyl ‘ H N - . -
~ (2-isobutyl - 5-nmet hyl - 3- oxo- 2, 3-di 1H-N nlaol 1-yl)acetate is prepared
as described in Exanple 2, starting y g of 75% sodi um hydride in
( cnB of 1,2- dinethoxyet hane 1. H,EenB O trN@i hyl phosphonoacet ate and

/85 g of 3-hydroxy-2 5 isobutyl-6- nethyl-2 3-di hydr oi soi ndol -1-one. The
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- di chl orpared lasrdgscrabed i Exaa®ld 30y stadingwjth 3THegf(B8@ movwd) ofoguamidinioo t he

- expected product ar% conbi ned and concentrated to dryness under reduced

: pr essurahlorde in Zpam°zof carrte@wﬂf@mam@?] and3ne6 ge(éﬁcﬁwmgi?mgtpotasgumte& hyl-
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'f ol | owifglowé@By dropwise addition of a solution of 1.09 g (3.92 mmol) of ethy! 3-[2-(2-

A hydroxyethy!carbamoyl)phenyl]-z-methylacrylafe in 15 cm3 of dimethylformamide, and

- the mixture is stirred for 3 houre at a temperature in the -region of 20°C. After Ieavi'ng

~ the solution to stand ovefnight, the solvent is removed and the residue is dissolved in
" '15 - aqueous 2N hydrochloric acid solution. After extraction once with dichloromethane, the
- pH of the aqueous phase is adjusted to a value of 12 with potassium hydroxide and the
. p_recipitate thus obtained is filtered off*. The solid thus obtained is taken up in aqueous
2N hydrochIOric acid solufion and, after fi ltration and a freeze'drying procedure, about
. 207 mg of one of the two diastereomers produced (diastereomer A) are thus obtained
20 inthe form of the’ hydrochloride enriched in a ratlo of 10:1 (MS (ES) M+H: 291. 1)

- * The first filtrate obtained is subjected toa double extraction with dichloromethane
- The comblned organic extracts are dried over sodium sulphate and then concentrated
. | The residue i is taken up in aqueous 2N hydrochloric acid solution, filtered and then
. 25 freeze dried; 50 mg of a mixture of the two diastereomers (d:astereomers Aand B) are ’
l' “thus isolated in the form of the hydrochlor;de ina1:1 proport:on (MS(ES): M+H '
291.1).




- Exanple 35: a) N-[(2-1sobutyl-6-nethyl-3-oxo-2, 3-di hydr

H- i soi ndol %acetyl ] guani dine O H3C ~CH3 H3CO Nz ( %ﬁgpteq@eﬁ@ﬁ
N-[(2-1 so‘t‘f@t“ﬁﬁ” Shet hyl - 3- oxo- 2, 3- di hydr o- 1H i soi ndol - 1- ylPra@eeybpeuani di ne
is prepared as described in Exanple 1, starting with 2.52 g of potassi.um
tert-butoxide, 2.58 g of guanidiniumchloride and 1.3 g of ethyl
(2-1isobutyl -6-nethyl - 3- oxo- 2, 3-di hydro,], H isoindol-1-yl)acetate. The
reaction mxture is stirred at a terrpet’8 ure in the region of 20 20C for 40
hours and is then poured into 150 cnB8 of water and extracted with 3 tines
150 cnBbpEtiet By[L- (adwmﬂ/etﬁﬁeammyi)ph@nylﬂ-aqhetlaﬂ@crym@| ned, washed with

twce 5 of water, dried over nagnesi um sul phate fil tered and t hen
concent Egm@gﬁ -Rd2-hydsereisihvicaamedpbenyiiZamethbagrylate isrpiepatecias eapeiitadr e

in the irnelgkétﬂp%f?:(g%&mﬁa%yitwsl@’ b?nfn%b%g %@-é{ho%%#%hylﬁtéb%fnﬁ-”d then

filtered, giv s 0but

methyl Wﬁ?z | rQnd h ght rgpof a-”
white so ofe ??'ﬁ%g”gb@e%gg@ém?%"ﬂa%id}f%w g{/tgrégc ogr agt%f] on

sil ikca U@Ithylamutmand 135458 1§5.Eroaol PafiB- [(omemmmymbcnwmgleasmﬂmopo

di chl or onet hane/ met hanol (90/10 by vol urre%) _BSAnaI ;g Cl 6H22N4A02 %

cal cul aldeB. @etramfm@ron!umteme‘luouobom@s O in 6 @8 of tircethylformassidep, H

- 7.33, N,:. 18.37). B‘&_) Et hyl (2-isohutyl - | - 3- oxo- 2, 3-di hydro-1
Hi soi rﬁjaql aﬁecgn g@ |Qpec<glsgtm|of 306 mg (5.0 mmol}/of ethanolamine and 0 .69 cm?3
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(particle size 15-45 pm), eluting with a 10 m xture of cycl ohexane/ethyl
‘acetate (50/50 by volune). The fractions containing the expected product

. are corpkafgieagyl concentrated-to dryness under r educed pressure (2'7 kPa)

~at a-tenperature in the region of 40C. 1.4 g of ethyl
( 2- i sorakNH2-¢2rsotnityl-Bmethyl-3-0304, Mydm-m-ﬂ-lmmdmaﬂ-ynathyl}gnamﬂmel s

- obtained in the formof a colourless oil

15 N-{(2- Isobutyl-5-methyl 3-—oxo-2 3- dlhydro-1H isoindol- 1-y|)acetyl]guan|dlne is prepared
- as described in Example 1, starting W|th 1.75 g of potassmm terf-butoxide, 1.78 g of
. guanldlmum_chlorid_e and 0.9 g of ethyl (2-|sobutyl—5«methyt-3-oxo-2,3-d|.hydro.-1 H-
isoindol-1-yl)acetate. The reaction*mixtute is stirred at a temperature in the regi'c'n. of

- 20°C for 40 hours and is then poured into 150 cm.3 of water and extracted with 3 times
‘_20' | 160 cm3 of ethyl acetate The organlc extracts are combined, washed with 3. times 50
em3of water dried over magnesmm sulphate, fi ltered and then concentrated 1o
dryness under reduced pressure (2.7 kPa) at a temperature in the region of 40°C. The J
res_idueis taken Up in diethyl ether and then filtered, giving 0.66 g' of N-[(2-isobutyl-5-
- methyl-3-0x0-2,3-dihydro-1H-isoindol-1-yl)acetyllguanidine in the form of a white sol'id
25 melting at 266°C (AnalySIS C1gH22N402 % calculated C : 63.56, H: 7.33, N : 18 53,
O: 1058%foundC 63.57,H:7.48,N: 1850) '




“which i's used directly in the follow ng step. 15 c) 13 Segtember 2006
3- Hydr oxyvodmeRyt Y! - 5- met hyl - 2, 3- di hydr oi soi ndol - 1- on v
- 3- hydr oxy- 2-i| sobutyl - 6-met hyl -2, 3-di hydr oi soi ndol - 1- one - /EPO3105279
3- Hydr oxy- 2-i sobut yl - 5- met hyl - 2, 3- di hydr oi soi ndol - 1- one” and
3- hydr oxy-2-i sobutyl -6- nethyl -2, 3-di hydroi soi ndol - 1-one are prepared as
described in Exanple 1, starting with 820 6.7 g of _
N-i sobutyl - 4- net hyl pht.hal imde in 65 cnB of nethanol. and 1.7 g of potassium
- borohydride. .The.r i 0 I xture is.Stirr at tenperature in the region
of 20C )Eﬂ‘y] iglm&ﬁfé-meghﬂl%f)xe)%&awgFR-BE'?‘SHW?’I*&@W@%E%n added, and the
 reacti gy /R5-rAb{HyI-8hxBL2, 8- diRJREL AN dal-1-YBadaicT8 pRépRBE dsor two
hour s. CEIleP %%?ﬁ?ﬂgﬁ?srﬁtéw&g%é%l e’g‘ to a terrperat_urgﬁi n the |Pg§?on of 0C,
and 40 Ju¥griBEd tH Exbilphs 2Vafaringiivith @drted of 75% Sediufehydit iBrEsemBlontiee-
~obtained is filtered off, and the filtrate is then concentrated to dryness

under  rdigietisskyetieamyre2 cadkdtdicthyl phosphombatetate andt0@5 gegisdndbx@ac. The
residue is purified bé chr omat Qgc{aphy under a pressure of ,ﬁr _gn (50 kPa),
on & depkiv-Gmethyir2.3-daydiojsaindalileons. Jheierugs RiRgluctds piyi @g Mccessivel y
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s are conbi ned

and comixtureasfeitHiorotiigthans/methanol (BedumedolnmessTihe frie2tittRagortaining the
“tenperature in the region '

' of 25C.. 2.27 g of,a mxture of : -
'3- hy dr @¥pestadspegHet a@-mhveé ﬁnﬂ-fa?nwaﬁeteé’otprmwe&s un@ereguced pressure

- 3-hydr | = \ L IeE 79 91
f@t'hyl qugpdéﬁé{%%%%?rﬁﬁeﬁi%e %°f%§?'oﬁ?§%g@%%§ﬁdg Ior m o sszi{a‘?zwhi, te -
- Tsollod (ORb-2;3-dihydro-tHiisoihdylet-ylacataiat ie grbdgihgd dm the fammeofgetoloatiesmoil,
- cycl ohema el et h%‘ ace‘ ate é?&ﬁo bk/ﬁ vol une)). A second batch starting with
3.5 g JYNED IS girechiyip:the Folawiag SHRle in  the sane way yields 2.2 g of a
- .mxture of 3-hydroxy-2-isobutyl-5-nethyl-2,3-di hydro 5isoindol -1-one and
~3-hydroxy-2-isobutyl -6-net hyl -2, 3-di hydroi soi ndol -1-one in the form of a
- white dolanpleB®®e two batches are conbined and then separated by HPLC

_ chromat Qqr sysLem.conpki,Si. t col.unms, of. 6 I n..dianeter in
~ series ‘3%@Q%ﬂﬁ%ﬁ%’é@{%@?r%@?‘dﬂﬁ%ﬂfgyﬁﬂrdﬁ% §1'¥ba@(}wﬂiﬁ5‘}ﬂ{nﬁs chiral
.. stationary phase wth a particle size ggny%® pm eluting with a

~ hept ane/i sopropanol mixture (90/10.by (1 ol ) at a flowrate of 90
m/mn. The first .and second iso S ed /corréspond to the first pair
of regioi soners. The third and f( '

HC

o e S
. N{(2-Isobutyl-6-methyl-3-ox0-2,3-dihydro-1H-iscindol-1-yi)acetyllguanidine is prepared
| " as described in Example 1, starting with 2.52 g of potassium fertbutoxide, 2.58 g of
- guanidinium chloride and 1.3 g of ethyl (2;isobutyl-'B-me.thyl-S-on-Z,3—dihydro-'lH-'_
) . isoindol-ﬁyl)acetate. The reaction mixture is stirred at a terhperaturre‘ in the region of
. 20 ._20°C for 40 hours and is then poured info 150 cm3 of water énd extracted with 3 times "
150 cm3 of ethyl acetate. The o'rgar.\ic'extrat':ts are combined, washed with twice 50.

. cm3 of water, dried over magnesium sulphafé, filtered and then concentrated to
~ - dryness under reduced pre’ssure (2.7 kPa) ata temperature in the region of 40°C. The .
" residue is taken up in diethyl ether and then filtered, giving 0.81 g of N-[(2-isobutyl-6~
25 - methy|~3-oxo-2,3-dihydro-1H-'isoindol-1-yl)acetyl]guanidine:in-the form of a white so'!id
L ' rﬁelting above'260°C.. (Rf = 0.28, thin layer Chrom_atqgraphy on -silica gel, eluent: _ '




~second pair of regioisoners. Three injections of 1 g, 1.6 g and 1.7
"respectively, were perforned under these conditions. a}%%éﬁf‘}b&f?%the
fracti ondVOHHEH43%duced pressure (1 kPa) at a tenperat ur BCT/EPOIS2T9gi on of
40C gi ves the foll ow ng: 077gof (+)-3 15 _

hydr oxy- 2-i sobut yl - 5- met hyl - 2, 3- di hydr oi soi ndol -1 -one in the formof a
white solid (ap20 = +17. 30. 8 I n net hag{g at a. concentratlon of 0.5%,

1.09 g of (+)-3-hydroxy- 2-isobutyl - t hyl - 2, 3-di hydr oi soi ndol - 1-one in
the formof a white solid, (ap20 +23.20.7 in rrethanol at a concentration
of 0. S%whlﬂmrcﬁﬁetyanélr(léﬂwaaohmtﬁ(by%Iume)) (Analysis C16H22N402%calculated

I sobutyl -6-neth 3-di hydroi soindol-1 -one in the formof a white solid
(ap20 £263.58). 07$3| AN nt8.63n01: 10158%&@nrmbf3trﬁﬁ4©,ri‘lof7333%18§ﬁc)l 0.85 g of ~
(-)-3-hydroxy-2- isobutyl=5-methyl -2, 3-di hydroi soi ndol -1-one in the form of
a white solid, (ap20 = -15.60.6 in dICh| oronet hane, at a concentration of

0.59% . b})EiHyl' @qgébl\(ﬂyi G-rHBEhWB%thLdThﬁﬁoZﬁ-mgd,ﬁgam Xfl)aéetﬁiﬁ hyI phthal i m de °

is prepare as describ Exa , startin
4- it hyEtpyk Gi’alsobufaihﬁ;metrwb;’: ~072 ardshmdror'ﬂdhmmgah'i ﬁyaaaetat%uscrareaasad &s anount

of - par a-t ol uenesul phonl c acid in of_ toluene. The reactllgrg, mxture is

heat ed d@sca e@ dhBEaRPIR &. ﬁarﬁrr@wrta@ %‘hgcﬂf 769 sodigm hidrde Wosl) smeref 1.2- t hen
cool ed t h f 20C, .Th t t

concendimeRFaT g <& ek tnS@&ﬁS%aepg%nﬁaee@se@%951ei%aéf°é;h§“ca%e<§#§e'rZt
in the ié&ﬂ} ﬁﬂeit@ggzb@rﬁlﬁydr‘éﬁoﬂ%!"} o@%‘;ﬁ%} r'égucﬁg%u?iﬁea%g“r at ed

agueous so jonat'e sol ution ture hen Sept enber
2006 - \ﬂbr@ﬁﬂﬁi@t&ﬂ@y BCH EON0E Ziliva g3 (palttlclse:mael 155 pmy)| eluting withsa of {,‘\)
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N-isobutyl or m of te so ting a
102C. $%2@xkia) at mmperate)re in the region of 40°C. 1.4 g of ethyl (2-|sobutyl-6-methyi-3-

“N-{2-T6- rifl di hyd
CH |{ sm[ H&W—*Hﬁ]@yﬁoéﬁ@%{%ﬂ @d@uﬁxﬁ%éégtzedlﬁd) @j’\e % the I’orX'l 2;f a cglourle ds 01
O N-{2- [@Wﬁ@ﬁ iﬁau%lﬂ'ﬁ'@éw in3ne fo%\nﬁ%s?ep? trifluoro-et hyI ) - 2, 3-di hydr o- 1H-| soi
nd?g - 10 yl]- acety guan I ne _ ,

- ©) 3-Hydroxy-2-|sobutyl-5-methyi-2 S-d:hydrmsomdol -1-one and 3-hydroxy—2 isobutyl-

' 6-methyl-2, 3-dihydroisoindol-1-one

3 Hydroxy-2 isobutyl-5-methyl-2,3- dlhydrmsomdol 1-one and 3-hydroxy—2-lsobutyl 6-

| methyl-2,3-dihydroisoindol-1-one are prepared as described in Example 1, starting with

20  6.7gof N-isobutyl<4-methylphthalimide in 65 cm3 of methanol and 1.7 g of potassium

_-borohydride. The 'r'eaction_ mixture is stirred at a temperature in the region of 20°C for
16 hours, 0.3 g of potassium borohydride is then added, and the reaction mixture is
stirred at a temperature in the region of 20°C for two hours. The mixture is then cooled

o a temperature in the region of O°C, and 40 cm? of distilled water are added
: 25 drbpwise.' The precipitate obtained is _ﬁlteréd off, and the filtrate is t_hen concentrated to
o dryness under reduced pressure (2 -kF’a) ata temperatufe in the region of 25°C. The
: '_re'sidue is purified by chromatography under a pressure of argon (50 kPa), on a
~“column of silica gel (particle size 40-63 ym), eluting successively with mixtures of
7 byclohéxane/ethyl‘a“cetate (70/30; 60/40 by volume). The fractions containing a mixture
30 of t[ie two expected producis are cbmbined and concentrated to dryness under
 reduced pressure (2 kPa) ata temperature in the region of 25°C, 2.27 g of amixture of - |
3-hydroxy-2-isobutyl-5-methyl-2;3-dihydroisoindol-1-one and 3-hydroxy-2-isobutyl-6-




‘NH O\ON\~ ONH1.6 g of KCIBu wer e di ssol ved u5|n

DMVF( anhywigoessidsdhi s sol ution was added to a sol ution %é@ﬁ%ﬁgéﬁoﬁ 59
- guani di ne- hydrochl oride using 15 m of DM(anhydrous). The m xture was

"stirred for 30 m nutes at anbient tenperature. 15 Then, a solution prepared
of 1.1 g [6-nethanesul fonyl-3-o0xo0-2-(2,2,2-t(fluoro-ethyl)- 2,3-dihydro-1
Hisoindol-1-yl]-acetic acid ethyl est® using 15 nl DMF(anhydrous) was
added. The reaction mixture was stirred at anbient tenperature for 22 h.
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ayer was t extracted tw ce using EA each
“time. Tlhmﬁnsbvpianmﬂate@ﬁnsloawssThetrarcﬂancéﬂnurtlwsonmStnttedndrreapombto/mm was
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i ?SO' Y5 droxy-2-isobutyl-5-methyl-2, 3-dihydroisoindol-1-one in the form of a white solid
(ap20 = +17.3°+0.8% in methanol. at a concentration of 0.5%), 1.09 g of (+)—3-hydroxy- |
) 2—i_sobutyl-6-methyl-2,3-dihydroisoindo!—_1-one in the form of a white solid, (a[)20 =
+23.2°40.7° in methanol, at a concentration of 0.5%), 1.17 g of (-)-3-hydroxy-2-
N is;obuty_l-s-methyl..z,3-dihydroisoindoi-1-one in the form of a white solid (ap20 =
: () 20 -20.1°+0.8° in methanol, at a‘ concentration of 0.5%), and 0.85 g of ‘(-)-3-hydroxy-2- .
. isobutyk5-methyl-2,3-dihydroisoindol-1-one in the form of a white solid, (ap20 =

© -15.6°+0.6° in dichloromethane, at a concentration of 0.5%).

o d) N—Isobutyl~4-methylphthai|m|de .
- 25 N- Isobutyl-4-methylphthallmlde is prepared as descnbed in Example 2, startlng with
. 6.0 g of 4—methyiphthah_c anhydride, 3.7 cm3 of ssobutylamlne and a catalytic amount
' of pa_ra—toluehesulphonic acid in 60 _cm3 of toluene. The reaction mixiure is heated at a
~ temperature in the region of 140°C for three hours and is then cooled to a femperature
o in the region of 20°C. The reaction mixture is concentrated to dryness under reduced
30 pressure (2 kPa) at a temperature in the region. of 40°C. The residue is taken up in 50

cm3 of saturated aqueous sodium. blcarbonate solutlon and the mixture is then



using 240 m of MeOH 0.63 g of KBH4 were then added in smal l portrons at
anbi ent erature. The reaction nixture was stirred!d8ertombar d06anbi ent
t enper at JVQNQH@“-TS subsequently poured into | | of water BCTERI/EA® aqueous
| ayer was then extracted three tinmes using 300 m of CH2Cl 2 each tine.
Then, the aqueous | ayer was extracted four tinmes using 300 m of EA each
time. Each organic |ayer was dried sepas?%tely over Na2SO4. The sol vents
were renmoved in vacuo. The EA layer yiel'ded 1.4 g pure product as a pale
yellow oil. The CH2Cl 2 | ayer was chromat ographed on silica gel 20 using
(EADICP)EP_ legil’rg)ét(ﬁ rgth%m@h 3o AichiSonEtRANE. THEbrddrt &letacts Bre Tofbied, M5
5- Met haniied| Cf\@rli)%bdm sulphate, rfiltered)md &erymncrmﬂhed)tcedqmess uoder reduicgd of

ai ssol vEREsRB8YEIRR) B8 hmrpratutEl be mtion o By Bhiig 67 § of NisbBla-

3-chl OF%élﬁmpﬁﬂ%frrﬁ'irB@mtrfé(ﬁirﬁl@fféﬂhﬂé(é@ﬂd hrbrtuﬁqrathomtlons at ambi ent
tenmperature. The m xture was stirred at anb tenperature for 12 h and

leftSat that tenperature for another 60 h. Thereafter, 400 ml of CH2Cl2
Coowere ad%%ed twi ce using 150 nml of saturated aqueous Na2SC3, and
- finally three tinmes using senisaturated aqueous Na2CO3. The organic
| 2yer vas (RF. 19216MsthaR00or B 3(c1015 50> BTUIORPAM AR dihgdrlt Hagoinuek
Na2SO4. he solvents were renoved in vacuo to yiel an anor phous
sol i d (ﬂzfyllsastyﬁ.-g@langimwenglocr) : +308. (Mr1)+). d).

i5 ehl of (SE VIR RoruliehbLoigfR2ig 2%?5@3@@%%&"@3@@036 d%%ﬁ@g'z% o

“4. 119 KB-GaBtylpgeadidiheg of sodi um net hanet hi ol ate were suspended usi ng 5
m- of DIVF(anhydrous) The m xture was stirred at 80C for 9 h and, after

cooling, it was diluted with 400 n1 of GeniFsaE ur at ed aqueous. NaHCO3
solution and extracted four tinme 3 200 Vd-Fof ethyl acetate each tine.
The organi c | ayer was dried over : e ol vents were rem)ved in
vacuo to yield 4.1 g of an anor AEA/HEP 1:2) = 0.43; M
(DCl) : 276 (Mrl)+). The titt eH36a and 36b wer e
~prepared by chromat ogr aphy f/\ 5 36 on Chiral pak AD-H, 250
x 20 mm 10 pm usi ngACN/HEP 5 PrO—I 507 '3 atya flow of 6 rr1/m nut e; -
Exarrpl e 36a
1.6 g of KOtBu were dissolved using 22 ml of DMF(anhydrous) Thrs solutlon was
~ added to a solution prepared of15¢g guanrdrne—hydrochlorrde using 15 mi of
o DMF(anhydrous). The mlxture was stirred for 30 minutes at ambient temperature :
‘15 Then,a solution prepared of 1.1 g [G-methanesuIfonyl-3-oxo—2-(2,2,2~trrﬂuoro-ethyl)-
' 2,3-dihydro-1H-isoindoi-1-yl}-acetic acid ethyl ester using 15 ml DMF(anhydrous) was f‘;) ' |
added. The reaction mixture was stirred at ambient temperature for 22 h. Afterwards,
the mixture was taken up in 500 ml of semisaturated aqueous NaHCOg solution and

extracted twice using 200 mi of ethyl acetate each time. The EA layer V\ras dried over -
20 NazSO4 and the soivent was removed in vacuo. Chromatography on silica gel using
EA/MeOH 3: 1 yrelded 0.28 g of an amorphous solid (Rf (EAlMeOH 3: 1) =0.15; MS

(ES+) 303 (M+1)¥).

'b) [G-Methanesulfonyl 3-0x0-2-(2,2, 2-tnﬂuoro-ethy£)-2 3-d1hydro -1H- |sorndol 1-y|]-
25 acetic acid ethyl ester .
. 0.56 g of a 60% suspension of NaH in mineral oil were suspended in 20 ml of DME.
Afterwards, 2.8 mi of (diethoxy-phosphoryl)-acetic acid ethyl ester were added




Yield 12 ng of an anorphous solid. Analytical HPLC on %br H/33
250 x 4. QualadMH4HCN HEP/ i -PrOH 50:6:3 at ‘a 20 fl ow of d.f

-3.772 mnutes Exanple 36b Yield 11 ng of an anorphous soli Ana yt9| caI
HPLC on Chiral pak AD-H 33, 250 x 4.6 using ACN HEP/i-PrCH 50:6:3 at a 25
flowof 1 m/mnute: RT = 5.601 m nutes Exanple 37 . :
N-[ 2- (2- Cycl opr.opyl net hyl - 6- net hanesul B@nyl - 3- oxo- 2, 3- d| hydr o- 1
Hisoindol-1 -yl)- acetyl]-guanidiniumacetate 30 .13 Septenber 2006 WO

03/ 1014 0 PCT/ 03/0 79 95 .0 Al O VAN H H, Th |
o oun s Bl ok tompstyia B TerbaesiL i % et ighrede B0 A ' @

-5-chl h
> ;r . ?LQOI@&&Y gkeﬂg&ggﬂg%ﬁ%w §Q’néﬂ@n‘és&lf&ma?e%é&ﬁﬁu?baémyl?é%gr l\/ﬁ ):9 )

" Exanpl elsemdm) e ueing 30(m1 Mﬁowepjhmaﬁgled andtbe mixiure M@erlméemyp io:

ﬁr o {2t The Bupfiieiven g i@ b b B AW 18 ol gupsnt,
- H-i spi nﬁlé?fhpératdrb 300 fil g Eowerd diaed BnbitHe nibdbrédlvativashed 3 times using 100

ml of saturated aqueous NaHCOg solutson each tlme The aqueous layer was then
~extracted twice using 100 m! of EA each tlme. The combined EA Iayers were dried

over NanS04 and the solvent was removed in vacuo. Chromatography on silica gel

using MTB yielded 1.1 g of a colourless oil (Rf (MTB) = 0.40; MS (BCl) : 380 (M+1')"‘).

b) 3-Hydroxy-5-methanesulfonyl-2-(2,2,2-trifluoro-ethyl)-2,3-dihydro-isoindol-1-one -
34 gof 5-methanesulfonyl-2-(2,2,2-trifluoro-ethyl)-isoindole-1,3-dione were dissolved
using 240 ml of MeOH. 0.63 g of KBHg were then added in small portions at ambient

~ temperature. The reactlon mixture was stirred for 20 h at. amblent temperature and
15 subsequently poured into 1 [ of water at 0°C. The aqueous layer was then extracted
- three time_s using 300 ml of CH2Clo each time. Then, the aqueous layer was extracted

four times using 300 ml of EA each time. Each organic layer was dried separately over
NapSO0y4. The solvents were removed in vacuo. The EA layer yielded 1.4 g pure

3 product as a pale yellow‘oil. The CH2Clo layer was chro_mat_ographed on silica gel
| ‘\\) 20 -using EA/HEP 1:2 yielding another 1 .5:'g of ‘product (Rf (EATHEP 1:2) = 0.035; MS-
| ~ (DCI) : 310 (M+1)¥)

: c) 5- Methanesulfonyl—Z—(z 2,2- trrfluoro-ethyl)-lso:ndole-1 3-dione
.. .. 40g of 5-methyisulfanyl-2-(2,2 2-tr|ﬂuoro-ethyl)-lsomdole-‘i 3-dione were dlssolved
. 25 using 100 ml of CH2Cl2 and 7.2 g of 3-chloro-benzenecarboperoxmc acid added in

- srmall portions at ambient ’remperature. The mixture was stirred at ambient temperature
~for 12 h and left at that temperature for another 60 h. Thereafter, 400 ml of CHoClp

were added, washed twice using 150 ml of saturated aqueous NaQSOg’, and finally

- washed three times using Semisaturated aqueous NaoCO3. The organic'layer was




O 15'0 3 g of (2- cyclopropyl met hyl - 3- oxo- 6- trlfluorom?ég%b f?&% &ydro 1
H i soi nd%@%&)& acetic acid were dissolved using 5 m ﬁ ydrous)

0.3 g CDI dhed and the mixture stirred for 17 h at PEREPEHES279
tenperature to yield the 2-cycl opropyl net hyl - 3- _

(2-imdazol -1-yl -2-o0xo0-ethyl)-5-trifluoronethyl -2, 3-di hydro-isoindol-1 -one
internediate. 20 In-the neantinme, 0.55 guani di ne hydrochl oride and 0. 54
g. K&k Bu were suspended wusing 10 m Nl\/g anhydrous) and the m xture stirred:
for 30 mnutes at anbient tenperature. Thereafter, this solution . was added
to the GiRsleverNaxsom: dbeselvankewere senpved in Yaatostoseld Bfig ofan 15 h at
ambi ent tenperature. 100 m of EA were added 13 Sept enber 2006 WO

'03/ 101450oRMIMUERTEAQRE (BA) 96). B3idViSe(E1@I): 868 ¢Mtl)Tles using 100 m  of

sem sat ur at ed- aqueous NaHCCG3 sol ution each. The organic |-ayer was dried
over MgSO4 and the sol vent was renoved in vacuo. Chromat ography on silica |

. gell) ui%@g@?‘&@&(ﬂ@]}&_ﬂ %getﬂﬂﬁqél?t%@%@ﬁd&m @hco&'?e sol i.d. (Rf (EAL IVEO-|

I(-|-2 8y CMéllegD@%-F)hldﬁwJ%—(E Mmﬂu@méﬂwgr SoTREBIE-1,8-dlosé tﬁééf@xémple 23),4.19
. I SOI Ndo acetl C cid
(2- cycl'ﬁ?ﬂ?@ﬁyéﬁ@t {0 l@sgﬁmmethan@mﬂqimxﬁgnawspeaﬂﬁgmgm mi of

et nanoDBRE eyl The s it Shrd of BT IoT ek aletieinan s ur e
Vacuo. b %%ﬂ?é@d@ﬁﬁfﬁm@%ﬁ‘er UGG B0t AROSPERREEYSD T

- adj ust Qﬁnés)uﬁHgaowsmnef emyp@éaaié%acﬂphmbl Phe qu§mc %ﬂ}é#%é’é‘ MES oEeN

-
extracted threé times using 5 each e-organi c ayer was- 15 ‘J

. driled NegSQysthe salyentewers smmvaohm vaamiteqneld Arhguaf aragiogibL® SHidyRyf an o
‘anmor phous solid (Rf (EAIMeOH 5:1) = 0.43; M5 (ES+) @ 314 (Mrl)+). c) A

m xt ur ¢EATHER- £ Fdpd SiivBr(ExCy ZBGQMG—W*);(f | uor onet hyl -2, 3-di hydro-1
~H1soiindol -1- yl)-acetic acid ethyl ester and
(2- Cycl opropyl net hyl - 3- oxo-5-trifluoronethyl -2,3 20

di hydr 5 ; éﬁa@, RHE(B
anal oguous ﬂyesé’%rﬂﬂgéj(g&s ?‘* é)éﬁﬁ% %eéig*rlgﬁgbwéereﬁ%&? I'So oh Hgéjfrba’t ogr aphy
of 10. 27§ ra ctﬂeexample Gﬁmmﬁhlralpaklﬁd])l-H 250 x 20 mm, 10 pm usmgACNIHEPf i~ ,

15 PrOH 50:6:3 at a ﬂow of 6 m/minute:

Examp!e 36a ,
Yield 12 mg of an amofphous solid. : :
o | Analytical HPL.C on Chiralpak AD- H/33, 250 x 4.6 using ACN/HEP/i-PrOH 50:6:3 at a
20 ﬂow of 1 mllmlnute RT = 3. 772 mmutes |

B Example 36b |
Yield 11 mg of an amorphous solld
- Analytical HPLC on Chiralpak AD-H/33, 250 X 4 6 usmg ACNIHEP/l PrOH 50:6:3 ata
25 flow of 1 mi/minute: RT = 5.601 minutes

-Example 37
N-[2- (2-Cyclopropylmethyl-6-methanesulfonyl-3~oxo—2 3-d|hydro-1 H lsomdol -1-yl)-
- o acetyl]—guamdlmum acetate -
30 ,




out in 9 runs on a I\/Erck Li chr ospher coI um, RPI 8, 10? 50*2
Condi ti o @prp1dse! | ows: 25 Fl ow 150nl/ mi'nute Eluent A %5@2 o TFA

- Eluent B: Acetonftrile 30 Mnute 00: 65%A, 35% B Mnute 38:6 A 35%B

13 Septerrber 2006 WD 03/101450 PCT/ EP03/ 05279 97 M nute 40: 10% A, 90% B
Mnute 45: 10% A, 90% B Mnute 46: 65% A 35%B Mnute 50: 65% A, 35% B 5
Yield: 0.84 g of a5

(2-cycl opropyl net hyl - 3- oxo-5-trifl uoronet hyl -2, 3-di hydro 1
Hisoindol-1-yl)- acetic acid ethy)] ester Rf (DI P) =0.24 10 and 1.0 g of‘

- (2-cycl opropyl net hyl - 3- oxo-6-t (fl ro yl -2, 3-di hydro 1H-i soi ndol -1-yl) -
< 0.30715 The t|tIe conpounds of exanple

~acetic acid ethyl ester Rf (BhP

ra hy of ng of exarrpl e 38 on
Chiralcel QJ, 250 x 50 RS Ng NE_A_?—V é&B/Z -1 + 0.1% DEA at
©a flow of 100 m/mi nut ez 2Exan 8a 2N 30 ng ¢gf an armrphous solid.
Anal ytical HPLC on Chleal Cel 250 4 6 usi ng-OHEP/ Et OH/ MeOH 25:1:1 +

0.1 % DEA at a flow of 1.0 m/ninuteé RT ~1§. 763 ninutes Exarrple 38b 25
Yield 25 ng of an. anorphous solid. H i _

The title compound of example 37 was synthesnzed analoguously to example 36 usmg
5-chloro-2-cyclopropyimethyl-|somdole-1 3-dione (see example 24) as the startlng -
(Q 5 matena! '
fal (Rf (EA/S% HOAc) 0. 047 MS (ES+) : 365 (M+1)*)

‘ Example 38
a) (R} N-[2-(2-Cyclopropylmethyl 3-oxo-6-tnﬂuoromethyl-2 3-d|hydro-1H -isoindol-1-yl)-
_1'0 acetyll-guanidine and
(8)- N-[2-(2- Cyc!opropylmethyl-3-oxo-6-tnﬂuoromethyi-z 3. dlhydro—1 H-isoindol- 1-yi)
acetyl]- guanldlne

0.3 g of (2-oyclopropylmethyl-3-oxo-6-trifiuoromethyi-2, 3-dihydro-1H-isoindok-1-yl)-
“acetic acid were dissolved us;ng 5 ml of NMP(anhydrous) 0.3 g CDIl were added and
- the mixiure stirred for 17 h at ambient temperature to yleld the 2-cyclopropy|methyl-3-
~ (2-imidazol-1-yl-2-oxo-ethyl)- 5—tnﬂuoromethyl—2 3-d|hydro-|somdo!-1 -one intermediate.
20  In the meantime, 0.55 g guanidine hy_drochlonde and 0.54 g KOtBu were suspended
B using 10 ml NMP(anhydrous) and the mixiure stirred for 30 min'utes'at ambient
| _ temperature. Theréafter, this solution was added to the above imidazolide and the
reaction mixture was left for 15 h at ambient temperature. 100 ml of EA were added




Anal ytical HPLC on Chiralcel QJ/16, 250 x 4.6 using ACIE\%gEg?l -Pr%&-&go 5:2
+0.3% DEA at a flowof 1.0 ml/mnute: RT =10.598 ninu
N-[ 2- (2- RPYHISHY | net hyl - 3- oxo-5-tri 1 uor onet hyl - 2, 3- di h?GT@P@S’fﬂSZW
H-i soi ndol - 1-yl )- acetyl]-guanidine 13 Septenber 2006 WD 03/101450
PCT/ EP03/ 05279 98 NHZ NHZ F NF O- F The title conpound of exanple 39
“was synt hesi zed analoguously to exanpl§%38 usi ng
(2- cycl opropyl net hyl - 3- oxo-5-tri fl uor ohet hyl - 2, 3-di hydro- 1
H i soi ndol -1-y|)-acetic acid 5 ethyl ester as the starting material. (Rf
( EA/ MeGnd3washed fHiree MEhdsaSsing 396 roMfldernisatinated aqusdusaHCO3 solution
- N-{2-[5, 6-Di fluoro-3-o0xo0-2-(3, 3, 3-tifluoro-propyl y-2, 3-di hydro-1
H-i soi refshs Theprganlgdaweu@s gingd.aMBtIMg@Qmandﬁye solvent was removed in vacuo.

N-{2-[5,6-Difl 3- 2-(3,3,3-1ifl 2.3-di hydro-1 -
Hi{sou[ rféiammaw}l@ll]%rp?w@f;lﬁqa gﬁ'd#ﬁlw Eé’llMe%fhg% eﬁleﬁ)o ﬂﬂchml@fl/ ﬁlrft%mhqth% title

conpound  qf | e 0 ) ] Efs\_ﬁas?g §_ y to exanple 27. (K
(EA/I\/EGQ"&@)‘% eQl i/\g?flféﬁgf @%5( ) a@h@ itle conpounds of exanple
- 40a_and 40b were prepared by chromatography of 207 ng of exanple 40 on '
Ch| Pal pak AD-H, 250 x 20 mm 10 pm using ACN HEP/i -

b) (2-Cyclopropyimethyi- 3-oxo-6~tr|ﬂuoromethyl-2 3-dihydro-1H-isoindal-1-yl)-acetic

acid

| 1.0 g of (2~cyc|opropyirnethyl-S-oxo'—6~triﬂuoromethyl-2,3-dihydro-1 H-isoindol-1-yl)¥ fv) :
10 acetic acid ethyl ester were dissolved using 10 m! of ethanol and 3.5 mlofa 1 N
aqueous solution of NaOH'added. The mixture was stirred for 3 h at ambient -
~ temperature and then the solvent removed in vacuo. Afterwards, 30 mi of water were:
added and the pH of the solution adjusted to pH=2 usihg’ agueous HCl-solution. The
solutior;' was then extracted three times using 50 mi of EA each. The organic layer was -
15 'dried 'o\_/er MgSO4 and the solvent was removed in vacuo to yield 0.35 g of an |

| ‘amOrphoos solid (Rf (EAIMeOH 9:1) = 0.43; MS (ES+) 31_4 (M+1yh),

c)A mixture of (2-cyclopropylmethyl-3-oxo-6-triﬂuoromet"hyl-2 3-dihydro-1 H—isoindol—d-
yl)-acetlc acid ethyl ester and (2-Cyciopropyfmethyf -3-oxo0-5-trifluoromethyl-2,3-
20 dihydro-1H- isoindol- 1-y|)-acetsc acld ethyl ester was synthesized analoguously to

| example 8. ,
" To separate the reglmsomers a chromatography of 10.5 g of the mixture was carned
out in 9 runs on a Merck Lichrospher column, RP18, 10um 50*250mm. Condltlons as
_ follows: ' ' | ' |
25 |
" Flow.150mi/minute - |
Eluent A: Water + 0.2% TFA
" Eluent B: Acetonitrile |

30 Minute 00: 65% A, 35% B
~ Minute 38: 65% A, 35% B




20 ProH 50:3:6 + 0.1 % IDEA at a flow of 19 nl/minute: ggéant'g
Sept embegy@fH14300 03/ 101450 PCT/ EPO3/ 05279 99 Yiel d 3,% rphous
-solid. Analytical HPLC on Chiral pak AD-H 33, 250 x 4.6 u5| ng A HEP/| Pr OH

50:3:6 + 0.1 %DEA at a flowof 1.0 mMl/mnute: RT = 4. 708 mnutes 5

Exanpl e 40b Yield 30 ng of an anorphous solid. Analytical HPLC on Chiral pak

AD- H 33, 250x46u5|ng ACN HEP/ i - PrOgi750: 3: 6 + Ol%DEAat a flow of
1.OmM/mnute: RT = 9.719 mnutes C) 10 Exanple 41 (R)-

N-{2- 3,3, 3-trifl | 23dhd 1
H;{SO'[ H]??“&%Qoag @0?‘? gl(Janl di ner;ndu?rS? Propyl)- yare:

“N-{2-] Jek el apo; &- 98- (3, 3, 3-trfl uoro- propyl) 2,3-di hydro-1
I—I-isoimg.'-l-yl?%acet% -guanidine 15 OF d -F NN FAQ NPNH/NH OH

The tichLtteréﬁoﬁﬁ%sAoBS%ﬁrrpl e 41 were. synthesized anal ogously to exanple

"

- 27. Th verted to the acetate during chromatography on
i silica ?356 gg%egfgé?% 20 Exanple 41 a

N-{2-[5, 6 D|chI or o- 3- oxo0-2-(3, 3, 3-trfluoro-propyl)-2, 3-di hydro 1

~ H-i $oi ndol - 1-yl]- acetyl}- guanidi n| um acetate 13 Septenber 2006 WO

- 03/ 1014%eld2CT/ EPO3/ 05279

_ !O 10 and

0.84 g of (2-cyclopropylmethyl-3-oxo—5—tr|fluoromethyl—2 3-d|hydro-1 H-zsomdol— -yl}-
acetic acid ethyl ester |
Rf (DIP) = 0.24

1.0gof (2-cyclopropy|methyl—ﬁ-oxo-ﬁ-tnﬂuoromethyl-z 3-d|hydro 1H-1somdol- -yl)
- acetic acid ethyl ester '
- Ry (DlP) =0.30

15 The title compounds of example 38a and 38b were prepared by chromatography of ' N
' 207 mg of example 38 on Chiralcel QJ, 250 x 50 mm, 20 pm using HEP/EtOH/MeOH
25:1:1 +0.1% DEA ata ﬂow of 100 mllmlnute

Example 38a

Yield 30 mg of an amorphous solld o : 1
, Analytucal HPLC on Chiraicel 0Jl16 250 x 4. 6 usmg HEP/EtOH/MeOH 25:1:1 +.0. 1%
* DEA at a flow of 1.0 mi/minute: RT 8.763 minutes

, - Example 38b .
25 Yield 25 mg of an amorphous solid. : : o
o Analytical HPLC on Chlralcel OJ/16 250 x 4.6 usmg ACNIHEP/I PrOH 50:5:2 +0. 3%-'
: DEA at a flow of 1.0 rnllmlnute RT =10.598 mxnutes ' .

- Example 39 . _ _
30. N-[2-(2- Cyclopropylmethyl-—3-oxo-5-tr|ﬂuoromethyl -2 3-d|hydro-1H isoindol- 1—yl)-
 acetyl}-guanidine -

i
B



flowof 1.0 m/minute: RT.= 16.029 ninutes J

+.Hisoindol -1-yl)-acetyl]-
- PCT/ EPO3/ 05279 101°'C C

100 0F 0 F NFHOO N, NNHO NHH (R (EA 5% 108
(ES+) : 397 +). The title conpounds of exanple 41 F}]tgm!f%%&ﬁe

pr epar ed ‘B?‘é’ﬂ?’é tography of 5 530 ng of exanple 4la on EGTERDHER70Q0, 250
x 50 mm 20 pmusing HEP/Et OH/ MeOH "f - 10:1:1 + 0.1% DEA at a flow of 100
mM/mnute: Exanple 41 b Yield 165 ng of the anorphous free base. 10
Anal ytical HPLC on Chiralcel QJ/37, 25 4.6 mm using HEP/ Et OH MeCH

. 20:1:1 + 0.1 %DEA at a flow of 1.0 mM¥hinute: RT = 11.838 ninutes Exanple

41 c Yield 122 ng of the anorphous free base. 15 Anal ytical HPLC-on
Chiralcel Q/37, 250 x 4.6 nmm wusing HEP/Et @Y MeOH 20 1:1 + 0.1 % DEA at a
2e conpounds of exanpl e
20 Exanpl e 42 (R)

ﬁﬂwdro 1
)
@xo 2,3-di hydro-1 _
#3 Sepyenber 2006 WO 03/ 101450

42 to 45 were synthesized anal ogously -t ofExanm
N-[ 2- (5, 6-Di chl oro-2-cycl opropyl ne - 3- oxol¥
H i soi ndol -1-yl ) -acetyl]- guani df S
N-[2- (5, 6-Di chloro-2- cyclopropyl

;3

“The title compound of example 39 was synthésized analoguouéiy to example 38 using
(2~cyclopropylmethyl -3-oxo-5-irifluoromethyi-2, S-dlhydro-‘l H-isoindol- ~1-yl)- acetlc acid

5 ethyl ester as the starting matenal o | ({’J
(Rf (EA/MeOH 3:1) = 0.21; MS (ES+) : 355 (M+1)*). |

" Example 40 .
~ (R»N-{25,6- Dlﬂuoro-3-oxo-2-(3 3 3-tnfluoro-propyl)-2 3-d|hydro-1 H-lsomdol— 1-yl}-
‘10 acetyl}-guanidine and
7 (8)- N-{2-[5, 6-D|ﬂuoro-3-oxo-2 -(3,3,3- tnﬂuoro-propyl)-z 3-dlhydro-1 H-lsomdol 1-yl]
o acetyl}-guamdme

_1',5 " The fitle compound of example 40 was syntheszzed analogously to example 27.
- '(Rf (EA/MeOH 3 1) 033 MS (ES+) 365 (M+1)"‘)

The title compoimds of example 40a and 40b were prépared by chromatography of
207 mg of example 40 on Chlralpak AD-H, 250 X 20 mm, 10 ym usmg ACN/HEP/I-

-20 - PrOH 50: 3: 6+0.1% DEA at a ﬂow of 19 ml/minute:

Example 403




HH (R (EA/MeOH 5:1) ='0.082; M5 (ES+) : 355 (NH)+) Thet
- conmpoundsy®bsRiaepl e 42a and 42b were prepared by chr ol [Eﬁcéigg 830 ny ;
- of exanple 42 on Chiralcel QJ, 250 x 50 nm 20 pm using Et
25:1:1 + 0.1 % DEA at a flow of 100 m /minute: Exanpl e 42a .10 Yield 113 ng-
of an anorphous solid. Analytical HPLC on Chiral cel Qi/ 186, 250 X 4.6 using
HEP/ Et OH/ MeOH 25:1:1 + 0.1% DEA at a §pow of 1.0 mM/ mnute: RT =11.691
~m nutes Exanple 42b 15 Yield 199 ng of an anorphous solid. ~ Analytical
. HPLC o | cel _QJ/ 16 50 x 4,6 using HEP/ Et OH/ MeOH 25:1:1 + 0.1 % DEA
. at a fﬁS dJéSI"Q)Oﬁ?”WPEOUW iy 4 032 ninutes Exanple 43.20 (R)-

o ﬁﬁal ueétlmjxsc %nfcﬂitéaﬁél@w -H3 305 ﬁé%augmr&mEPh-PrOH 50:3:6 +

N-[.2-(

His ) - acet uani di ne an

N-[-2-(506"/DDE1A at & flawafcl. 0 pribpiputes Rk 5-L738 diinyigso- 1 H-i soi ndol -
“-yl)-acetyl]- guanidine 13 Septenber 2006 WO 03/101450 PCT/ EP03/ 05279 102
O CI N< d N HZN<\\ O N2 (Rf (EA/MeOH 2:1) = 0.13; M (ES+) : 341
(Mrl) +)Exdmpleaohe title conpounds of exanple 43a and 43b were prepared by
~chr omat ogrthy of 110 ng. of exarH)I e 43 on Chiral pak AD-H, 250 x 20 mm 10
pm usi n§ield 30 mg of an amorphous soli

" Analytical HPLC on Chiralpak AD-H/33, 250 x 4.6 using ACN/HEPIl-PrOH 50 3: 6 +
: 0 1% DEA at a flow of 1.0 ml/minute: RT=09. 719 mlnutes ' '

(e Example 41
' | '(R) N-{2-[5,6- chhloro—3-0xo-2-(3 3 3—tr|ﬂuoro-propyl)-2 3-dlhydro-1H -isoindol- 'E-yI]- E
- acetyl}-guanidine and
. (8)- N-{25, 6-D|chloro-3-oxo~2-(3 3 3-tnﬂuoro-propyl)~2 3-dlhydro-1 H-isoindol- 1-yl]-
acetyl}-guanidine

15
oo The title compounds of example 41 were synthesized analogously to example 27. _
The free base was converted to the acetate durmg chromatography on s:hca gelusing '
EA/5% HOAc. ' /
20

'Example 41a
N-{2-[5,6- chhloro-B-oxo-z-(S 3 3~tr|ﬂuoro propy!) -2 3-d|hydro~1H lsomdol 1-yl] acetyl}
guanldlnlum acetate




.G N /F d FF NHN

HEP/ Et OH/ MeOH 1:1:1 + 0.1 % DEA at .a flow of 10-15 m/ Ie43a

10 Yield 60 of an anorphous solid. Analytical HPLC %g%ﬁ%WQFWDI—VSL

250 x 4. é"%? 4?QEP/ Et O/ MeOH 1:1:1 + 0.1 %DEA at a floV\PHEP‘PﬂBZW

m / m nut e: = 6.420 m nutes Exanple 43b 15 Yield 41 ng of an, anorphous

solid. Anal ytical HPLC on Chiral pak AD-H 31, 250 X 4.6 usi ng HEP/ Et OH MeOH

1:1:1 + 0.1 %DEA at a flow of 1.0'n1?g6nute = 15.401 m nutes Exanpl e

44 20 (R)- N-{2-[5, 6-Di.chl oro- 3-0xo-2 2,2 t(fluoro ethyl)-2, 3-di hydro-1

H-i soindol -1-yl]- acetyi}-guanidine and (S)-

N-{2-[5, 6-Di chl'oro-3-o0oxo0-2-(2, 2 Q trifluoFo- ethyl}2 3-di hydro-1

Hisoindol -1-yl]- aceatiyl }-4 |.-101450 13 Septenber 2006 103 O
free base was converted to the

q.g QNEI using BORA/ 5% HOAc. 5 Exanple

T#br o- et hyl ) 42, 3- di hydro- |
m\ézetate ‘ o

~acetate during chronmatog
44a N-{2-[5, 6-Di chl-org
- Hisoindol -1- yI]- acetyl )- guam | n

(Rf (EA/5% HOAC) = 0,16; MS (ES+) : 397 (M+1)*).
The title compounds of example 41b and 41c¢ were prépared by chromatography. of
-5 530 mg of example 41a on Chiralcel OJ, 250 x 50 mm, 20 pm using HEPIEtOH/MeOH (J
10 1+01% DEAataﬂoonOO mi/minute:

: Examp!e 41b -
Yield 165 mg of the amorphous 'free base.
10 Analytical HPLC on Chiralce! 0J/37, 250 x 4.6 mm, using HEP/EtOH/MeOH 20:1:1 +
0.1% DEA at a flow of 1.0 mi/minute: RT = 11.838 minutes | .

Example 41c | .
 Yield 122 mg of the amorphous free base.
15 Analytical HPLC on Chiralcel OJ/37, 250 x 4.6 mm, using HEPIEtOH/MeOH 20:1:1 +
| O 1% DEA at a ﬂow of 1.0 m/minute: RT 16. 029 mmutes '

| - The title compqu'ndé of example 42 to 45 were synthesizéd énalogously io exafnple 8: .

20.” Example 42 , ‘ , _
- (R)- N-[2-(5, 6-D|chloro-2-cyclopropylmethyl 3-oxo-2 3- dzhydro—1H |somdoi- -y!)-acetyl]-
'guamdme and- S S :
 (S)- N-[2~(5,6-~ D|chioro~2-cyclopropylmethyl 3-0x0-2 3-d|hydro-1H tsomdol- -yl)-acetyl]
guamdlne '
25




~~ -the anorphous free base. Anal yti cal

'O d'N O F F NHN( \\ OA™H NI-lZO—I(Rf( 3 c). 50
(ES+) ' @&%ostiskhi ') :. The title conpounds. of exanple g ,@é
. prepared by, chronatography of 15 100 ng of exanple 44a on Chl ral pak AD- H,

250 x,20 nm 10 pmusing HEP/EtOH/ MeCH 2:1:1 + 0.1 % DEA at a flow of 14
“m/mnute: Exanple 44b Yield 25 ng of the anorphous free base. 20

Anal yti cal HPLC on. Chiral pak AD-H 31,1@%0 x 4:6 mm using HEP/ Et OH MeOH
20:1:1 + 0.1 %DEA at a flowof 1.0 m/mnute: RT = 5,027 mnutes 13

Sept enber 2006 - WO 03/ 101450 PCT/ EPO3/05279_ 104 Exanpl e 44c Yield 26 ng of
HPL.C on I ral pak AD-H 31, 250 x 4.6
% at a flowof 1.0 m/nmnute: RT

.- mm using HEP/ Et OH/ MeOH 206
= 9,012 mnutes 5 Exanple 45. .

N-{2-[5, 6-Di fl uoro- 3-o0xo0-2-( uoro;;%thML) 2, 3-di hydro-1

"Hisoindol-1 -yl]- acetyl 1€l guant’di nebF N- IJ:I _

R (EA/M-eOH 5:1) = 0,082; MS (ES+) : 355 (M+1)+).

- @ | 5 The t|tle compounds of example 42a and 42b were prepared by chromatography of
o - 830 mg of example 42 on Chiralcel OJ, 250 x 50 mm, 20 ym using HEF’/EtOHIMeOH
'25:1:1 + 0.1% DEA at a flow of 100 ml/minute: '

Example 42a o

.10 Yield 113 mg of an amorphous solid.

| Analytical HPLC on Chiralcel OJ/16, 250 x 4.6 usmg HEPIEtOHIMeOH 25:1; 1 +0.1%
DEA at a flow of 1.0 r_nllmlnute, RT = 11.691 mlnutes K |

_-Example 42b .
~ 15 Yield 199 mg of an amorphous sohd :
. D Analytical HPLC on Chiralce! OJ/16, 250 x 4.6 using | HEPlEtOH/MeOH 25:1: 1 + 0. 1% -
o ' DEA at a flow of 1.0 mllm[nute RT = 14.032 minutes - | -

Example 43
20 (R) N-[2-(5,6- chhloro 2-cyc|opropy1 -3-0x0-2,3- dlhydro 1H~lsomdo|- -y|)~acetyl]
- guanidine ‘and . o : .
(S)- N-[2-(5,8- Dlch30ro-2-cyclopropyl-3~oxo-2 3 dlhydro- H-|somdol 1-y|)-acetyl]
- guamdlne ' :

g



46a Yield 120 ng of an anorphous §
'9.620 mnutes 5 Exanpl e 46b Yigird

“-HPLC on Chiralcel OD/20 250 X 4.6 usi
- 1.0 rﬂlmnute RT = 11.899 nminutes O

CN{2-[3-Ox0-2-(2, 2, 2- tr|f|uoro+§N¢w<£5
- Hisoindol -1- yI]- acetyl} guani di ne 'Nlr-]l

5 Theftitle compounds of example 43a and 43b were prepared by chromatography of

%N(/ O 10 N\H2 (Rf (EA/MeOH 3:1) = 0.-21; MS (ES+) 35115&%1).5;@5&3;255(661@'6 46
(R)- = -

N-{2-[3- BR9F1914502 2t ffluoro-ethyl)-6-trifluoronethyl - 2PGL/EPIMERT- 1
Hisoindol-1-yl]- } acetyl}-guanidine and (S)- :
N-{2-[3-Ox0-2-(2,2,2-trifluoro-ethyl)-6-trifluoronethyl-2,3-di hydro-1

“Hisoindol-1-yl]- acetyl} guani di ne O,I F NHz NNHF 1 / NN-12 0 FFF 20

The title conpounds of exanple 46a and A?Bb were prepared by chromat ography
of 0.56 g of exanple 21 on Chiralcel OD, -250 x 50 mm 20 pm using
HEP/ Et OH/ MeOH 50:5:2 at a flow of 100 n1/0n nute separated the two
enantioners: 13. Septenber 200&CLWO 63/ 101450 PCT/ EP03/ 05279 105 Exanpl e

al HPLC on Chiralcel OO/ 20 °
of 1.0 mM/mnute: RT =

250 x 4.6 using HEP/ Et OH MeCH 50§

anpl e 47 (R) :
| uor onret hyl - 2, 3- di hydr o- 1

(Re (EA/MEOH 2:1) = 0.13; MS (ES+) : 341 (M+1)%).

©

110 mg of exampie 43 on Chiralpak AD-H, 250 x 20 mm, 10 pm using
- HEP/EtOH/MeOH 1:1:1 + 0.1% DEA at a flow of 10-15 ml/minute:

- Example 43a

10 . Yield 60 mg of an amorphous SOIId

S Analytlcal HPLC on Chiraipak AD—H/31 250 X 4.6 usmg HEPIEtOH/MeOH 1:1:1 +.
0 1% DEA at a flow of 1 0 mllmlnute RT =6.420 mmutes

Example 43b o _ o o

15 Yield 41 mg of an. amorphous solid. R o o o Q o

o ,Analytlcal HPLC on Chlralpak AD-H/31, 250 x 4.6 usmg HEPIEtOHlMeOH 1:1: 1 +
- 0. 1% DEA at aﬂow of 1.0 ml/minute: RT = 15.401 minutes ' ‘

_ Example 44

20 (R)- N-{2-[5, 6 chhioro-3—oxo-2-(2 2 2-tr|ﬂuoro-ethyl)-2 3-d|hydro 1H-zsomdol 1-yl]

'_-'-acetyl}-guamdlne and e : :
(S)- N{2-[5,6- Dichloro-3-oxo-2—(2 2 2-tr|ﬂuoro-ethyl)-2 3- dlhydr0-1 H-tsomdol— -yl]
' acetyl}-guamdme




- (9)-
N-{2-[3 gggngs% 2, 2- trifluoro- et hyl)-5- trlfluororrethy?3§e%t9@ibﬁ§/%9(@ 1Hi soi
. ndol -1-yl]- 15 acetyl} guanidine ONH2 N1 j NNH2 FFFOFF The title
- conpounds were synthesi zed anal ogously to exanple 21 using [3-Oxo- 2 20
(2,2,2-trifluoro-ethyl)-5-tnfluoronethyl -2, 3-di hydro-1
'H-|50| ndol -1-yl ] -acetic aC|d ethyl edX3er (exarrple 21) ‘as the starting
material . (Rf (EA MeOH 3:1) = 0. 40, M5 (ES+) : 383 (Mtl)+) Chronatography
on Chiral pac AD-H, 250 x 20 mm 10 pm ug ng ACN HEP/i-PrOH 25 50:5:2 +
~ 0.3%DEA at a flowof 3 to m/mnute gepar ated the enantioners: Exanple
“ 47a Yield 24 ng of an anorp

- PCT/ EP03/ 05279 106 Analytical HPLC n CN»—F«;|:| 0D/ 20 250 x 4.6

usi ng. ACNF HEP/ i - PrOH 50: 5: 2 4 @5 at a\flogw.of 1.0 m/m.nute: RT =
“ 4.236 m nutes Exanple 47b 5 G el d 31 ngsof )r phous solid. Analytical
. 'HPLC on Chiral cel OO 20 250 x 4. 6 _ ACNFHEP/ i - PrOH 50: 5: 2 + 0. 3% DEA
~at a flowof 1.0 m/minute: mnutes Exanpl e 48 10
CUN{2-[3-Ox0-2-(2, 2, 2- tr:fluo“zNe §| -trlfluororrethyl 2, 3-di hydr o- 1Fi soi
- ndol-1-yl]- ((3 acetyl} .guani di ni thydrogene fumarat €, 1) 5 gof the title
-..conpound of exanpl e 46b and 0.45 ¢g fémaric acid were di ssolved together:
.using acetone/ACN 1:1 + 1 m of water and stirred for 15 nminutes at anbient
.15 tenperature. The solvents were. renoved in vacuo, the residue was

. susperTiesifres ibage WasitomfertedA6!tRe andtitd during @bhmmétdgﬁ'@pfe}donfsﬂlca‘ﬂeé upingduct '-
- .was drledln vacuoto yleld 16590f Wmte crystal s, mp 202 C L

i @ | A: o)
. Example 44a
. N-{2—[5 6- chhloro-3-0x0-2 (2 2 2-tr|ﬂuoro-ethy¥)-2 3- djhydro-‘IH |somdol 1-yI]— acetyl}-

' :,guanldtnlum acetate

 (Re(EAV5% HOAC) = 0.27; MS (Esﬁ+) . 383 (MH)E‘_).: |

o ‘The tltle cnmpaunds of example 44!3 and 44c were prepared by. chromatography of
L7 15 100 mg of example 44a on Chlralpak AD—H 250 X 20 mm, 10 Hm us:ng
CL HEP/EtOHIMeOH 2: 1 1+0.1% DEAata ﬂow of 14 m!lmmute

| Example44b T TN D

o ‘ "_Y:eld25mgoftheamorphousfreebase DR - R -

S _;'zo " Analytical HPLC on Chiralpak AD-H/31, 250x46mm USlng HEPIEtOH/MeoH 20 vt
e O 1% DEA ataﬂow of1 Omllmmute RT 5027 mmutes | | o




The title corrpounds of -exanple 49 and 50 were prepared %e hrgrrazfq graphy of
600 20 r{ggof exanple 26 on Chiral pac AD, 250 x 50 nmm PB g
[

. ACN HEP/ iWROHIEH 4- 3 + 0.3% DEA at a flow of 100 m / mi nuPET/EPO3/052x anpl e
49 (R)- N-[2-(6-chloro-3-oxo0-2-(3,3, 3- trlfluoropropyl}z 3-di hydro-1

H i soi ndol - 1- yl)acetyl]- 25 guanidine and (S)-

- N-[2-(6-chl oro-3-oxo0-2-(3, 3, 3- t(fluoro«]:mppyl)-z 3-di hydro-1 Hisoindol-1
-yl)acetyl]-- guanidine 13 Septenber 2006 WO 03/101450 PCT/ EP03/ 05279 107

NHZ H2N'N O Cl | NF. F OF Exanple 49a Yield 90 ng of an anorphous

sol i d. -Bxam@lg44®@al HPLC on Chiral pac AD/H 250 x 4.6 using ACN HEP/i - Pr OH

50: 3: 4 f /mnute: RT = 6.092 m nutes Exanple
"~ 49b Yi J@’“’E% H%A{)ﬁi %néh@)(&% fﬂ%e g%%d 10 Analytical HPLC on Chiral pac
ADH 25ﬁnalyﬂcéi HBLOQ)M@’%MEE!( IADPHTS &B(Bx4 GFﬁlrﬁ‘Vq&ﬁEH@/E«)HYMéOH 20:191
m / m nut e: m nut es Exanpl e

2 (5t O BrdEA S w0819 TUTURRBOIRI T S minuses hydr o- |

[
i goi ndol - 1-yl )acetyl]- -15 guani dine and (S)-

[ 2- (5-chl or o- 3- ox0- 2- (3, 3, 3- t(fluoropropyl) 2, 3-di hydro-1 Hi soi ndol -
I)aceExdll'}1pIeg4@n| dine NHZ H2N . .

N-{2-[5, 6—D1ﬂuoro-3-oxo-2 ~(2,2 2-tnﬂuoro-ethyl)—2 3-d1hydro-1 H-iscindol-1-yl}- acetyi}-
~ guanidine

N
N-
y

10
(Rf (EAMeOH 3:1) = 0.21; MS (ES+) : 351 (M+1)*).

| Example 46 : - |
15 {R)-N- {2-[3 Oxo-2-(2, 2 2- tnﬂuoro-ethyl)-6—tnﬂuoromethyl 2 3-dihde0-1H-iSOIndOI 1-y|] ;1:)

, acetyl}-guanldlne and e
(S N'{2 [3 -0X0-2-(2 2,2~ trlﬂuoro-ethyl)-6-tnfluoromethyl—2 3-d!hydro-1H-tsomdol 1-y|]

: :acety!}-guamdlne

20  The title compounds of example 46a and 46b were prepared by chromatography of
0.56 g of example 21 on Chiralcel OD, 250 x 50 mm, 20 Hm using HEP/EtOH/MeOH
- 50:5:2ata ﬁow of 100 mllmlnute separated the two enantlomers




ONF. O F OF 20 Exanple 50a 13 Septenber 2006 V\D%):i
- PCT/ EPO3MX®@30145008 Yield 35 ng of an anorphous solid ﬁ% ;E’,%,@% PLC on
- Chiral pac AD/H 250 x 4.6 using ACN HEP/i-PrCOH 50: 3: 4 +0. 3% DEA at a flow
of 1.0 mM/mnute: RT = 5.663 mnutes 5 Exanple 50b Yield 51 ng of an
anor phous solid. Analytical HPLC on Chiral pac ADJH 250 x 4.6 using
ACN/ HEP/i-PrOH 50:3:4 +0.3% DEA at a1%w of 1.0 m/minute: RT = 23.673
m nutes 10 The title conpounds of exanple 51 and 52 were prepared by

chronat%,ﬁ@%y 280 ng of exanple 27 on Chiral pac AD, 250 x 50 mm 20 pm
usin or OH 5043+03%DEAatarowof 50 m/m nute: Exanple

.51 15 (Y{)ald 120 mg of an amorphous solid.
g ﬁ ,{ 50, ytical Hﬁﬁéuor H?élgégﬁ@%nﬁdaﬁ& é&%&%ﬁ&&@t@ﬂ/b@&-‘l gorl—?'g a?élﬂow .
- vior | oAU P B e S SE R R bo%e E i bia
- Yieldd 29 ng of an anorphous solid. : _ -
' Example 46b ,
Yield 190 mg ofan amorphous solid.
Analytical HPLC on Chiralcel OD/20 250 x 4. 6 using HEP/EtOH/MeOH 50: 5 2 at aflow
| of 1.0 ml/mtnute RT = 11.899 minutes : '
{y10
: . Example 47
(R)- N-{2- [3-0xo-2 (2 2 2-tnﬂuoro-ethy|)-5-tr|ﬂuoromethyl-2 3-d:hydro~1H :somdol ‘l-yl]-
acetyl}-guanidine and : N |
. (S)- N-{2-[3-Ox0-2-(2, 2 2-tr:ﬂuoro—ethy|)-5-tnﬂuoromethyl-—2 3-d|hydro-1 H-|somdol ~1-yl}-
15 acetyl}-guanidine

. . The title compounds were synthesized analogously to exa'mplle 21 using '[3-0x0-2-
' 20 (2,2,2-triftuoro-ethyl)- 5-triﬂuoromethyl-2 3-dihydro-1 H-isoindol- 1-yl]-acetic acid ethyl
 ester (example 21) as the startlng matenal (Rf (EAlMeOH 3: ‘I) 0 40 MS (ES-I-) 383

| (M+1)+)

- Chromatography on Chlralpac AD- H 250 x 20 mm, 10 um using ACN/HEPII-PrOH
25 | 50:5:2 + 0.3% DEA at a flow of 3 to 6 mllminute separated the enantiomers:.

- Example 47a :
 Yield 24 mg of an amorphous solid.




~ Anal ytical HPLC on Chiral pac AD/H 250 x 4.6 using ACN HEP/i-PrOH 50:5:2

+0.3% 25 DEA at_a flow of 1.0 mi/minute: RT = 4.037 mhueeEmpsr enber‘
2006 WOURMYYEA¥o PCT/ EPO3/ 05279 109 Exanpl e 51b Yietd DYTRRIHS: :
anor phous solid. Analytical HPLC on Chiral pac ADDH 250 x 4.6 using :
ACN HEP/i-PrCH 50:5:2 +0.3% DEA at a flow of 1.0 m/mnute: RT = 5.083

. mnutes 5 Exanple 52 (R} ' _
"N-{2-[3-C><o-5 trlfluoronethyl 2-(3, 3, SQQfluoro-propyl)-Z,S-di hydr o- 1

H-i soi ndol - -acet I}- uani di ne and

N-{ 2- [%nxlgtlaaltl'rl £ Cour Ghisaligl OR/2B250 4. %fu)amg AGNWHERETOH 50:5iddr 830

Eean) DBsAANQ0 0B K TC Rl Fesl Lo anal ytical rpicon

" Chiral pac AD/H 250 x 4.6 using ACN HEP/i-PrOH 50:5:2 +0.3% DEA at a flow

of 1.O mM/mnute: RT = 4.497 m nutes Exanple 52b 20 Yield 68 ng of an
armrphdﬁléal’ﬁDlGI'WbAnal ytical HPLC on Chiral pac AD)H 250 x 4.6 using

at a flowof 1.0 m/mnute: RT = 8.228
3 el %@é%ﬂé?%ﬁ%@ﬁ‘{%% 101450 PCTI E1' 03/ 05279 110
Analytical HP{.C on Chlralcel '0OD/20 250 x 4.6 using ACN/HEP/i-P rOH 50:5:2 +0.3%
DEA at a ﬂow of 1.0 mllmlnute RT =6.296 mmutes ' -

| Example 48 : : o
10 N- {2 [3-0x0-2-(2 2,25 tnﬂuoro—ethyi)-6-tr|ﬂuoromethyl-2 3-dihydro- 1H-|somdol -1-yl}- (i )
acetyl}-guanldmlum hydrogene fumarate a ‘

- 15gof the title corhpound of example 46b and 0.45 g fumaric acid were dissolved
fogether using acetbnelACN 1:1 + 1 ml of water and stirred for 15 minutes at ambient
15 temperature. The solvent_s were removed in vacuo, the residue was suspended using
50 ml of CHoCl3 and the prdduct_ﬁ!tered off. The pro'.dUdt was dried in vacuo to yield

| ~ 1.65 g of white crystals, m.p. 202 °C.

. -‘The title compounds of example 49 and 50 were pre'pared by ch'romatography of 600 -
20 mg of examp!e 26 on Chlralpac AD, 250 x 50 mm, 20 ym using ACN/HEP/i-ProH -

50:4:3 + 0.3% DEA at a flow of 100 mi/minute: x o 4
o - Example 49

(R)- N-[2-(6-chioro-3- oxo-2 (3 3 3-tnﬂuoropropyl)—2 3-d|hydro-1H -isoindol-1 yl)acetyl]
25 "_guanldme and : : - : o
. (S)- N-[2- (6-chloro-3»oxo»2 (3 3 3—tr|fiuoropropyl)-2 3—d|hydro-1H-|somdoI 1—yl)acetyl]- e |

guanldlne | S




"The title corrpounds of exanple 53 and 54 were prepared b#chr omat o%r aphy of
300 ny qf exanPI e 28 on Chiral pac  AD, 250 x- 50 mm 20
 ACN HEP/ PA81480: 5: 2 + 0.3% DEA at a flow of 100 mi / m R$TEEEO "%ﬂ%nple 53
(R)- N-{2-[6-Chloro-3-0x0-2-(4,4,4-trifluoro-butyl)-2,3-di hydro-1
H i sot ndol - 1-yi ] -acetyl }- guani d| ne and (S)- : :
N-{2-[6-Chl oro- 3-0x0-2-(4,4,4-tri Iuor(e%butyl)-z,&d_i hydr o- 1 a
H-i soi ndol - 1-yl ] -acetyl }- guani di ne 1 -12 HZNN OC | OF F Exanple
53a Yield 76 ng of an anorphous solid. 15 Analytical HPLC on Chiral pac AD/H
- 250 x -4.6 using ACN HEP/i-PrCOH 50: 4: 3Ni), 3% DEA at a flow of 1.0
m/mnute: RT =.5.761 mnutes Ex?_éq 53b Yield 34 ng of an anor phous
solid. 20 Analytical HPLC on Chi pa NAD/ H 250 x 4.6 using ACN HEP/ 1-PrOH -
- 50:4:3 +0. 3%_DEAat aflowof 10o inute: RT = 7. 079 m nut es Exanple 54
+(R)- |
- N-{2-[5-Chl oro-3-0x0-2-(4, 4, 4xtrifluorafbutyl)-2, 3-di hydro-1Hi soi ndol -1-yl
-]-acetyl}- 25 guanidine and 1 2 pex: 2006 WO 03/ 101450 PCT/ EP03/ 05279
111 (S)- N (2-[5-Chl oro- 3- ox0- 2-{{ 4, 4] 4- {NT™ uor,&- but yl ) - 2, 3-di hydr6- 1
H-isoindol-1-yl]-acetyl] guanidm& N3l2 F o '
' I o F

, Example 49a :

O " Yield 90 mg of an amorphous solid.

| 5 Ana!ytlcal HPLC on Chiralpac AD/H 250 x 4.6 using ACNIHEP/l PrOH 50:3:4 +0.3%
" '_DEA ata ﬂow of 1.0 mi/minute: RT = 6. 092 minutes ' '

Example 48b
~Yield 110 mg of an amorphous solid.
10 Analytical HPLC on Chlralpac AD/H. 250 X 4.8 using ACNIHEPIl PrOH 50:3:4 0. 3%
" DEAata flow of 1.0 miiminute: RT = 11.876 minutes

;Example 50 '

| {R)- N-[2- (5-chloro- -oxo-2-(3 3 3—tnﬂuoropropyl) -2 3—d|hydro-'! H-isoindol- 1—yl)acetyl]-
guanidine and.

(8)- N- [2-(5—ch!0r0-3-oxo-2 (3 3 3-tnﬂuoropropyl)—2 3-dihydro- 1H-tso:ndol 1-yl)acetyl]
guanldme

20
Examplé 50a




HZNMA N ON d OF F 5Exarrp|e54aY|eId34ngofa sol i'd.
Anal ytical HPLC on Chiral pac AD/H 250 x 4.6 using ACN M gFPte%tbﬁ-ﬁ%Qﬁ4 3
+0. 3% DEROas/1@430 ow of 1.0 ni/mnute: RT = 5.421 m nut esp¢@rpyasgpte 540
Yield 72 ng of an anorphous solid. Analytical HPLC on Chiral pac AD/H 250 x

4.6 using ACN HEP/i-PrOH 50:4:3 +0.3% DEA at a flow of 1.0 nl/mnute: RT =

9.865 mnutes 15 The title conpounds of exanple 55 and 56 were prepared by

chromat ography of 330 ng of exanple M8on Chiral pac AD, 250 x 50 nm 20 pm

using ACN HEP/i-PrOH 50:5:2 + 0.3%DEA at a flow of 100 m/nminute: 20

Exanpl ey délﬁ_%@q%gfé@a&ﬁrﬁﬁb@é Qi cycl opropyl met hyl - 3- oxo- 2, 3- di hydro-1

Hisoin acet = guanidine and (S)-
N- [ 2-'( GArEhiiticad HRLGY ohdphicglyacrdliil 258 04 @& dsiAg ACNHBR/-PrOH 50:3:4 +0.3%

ﬁ&f%i:ggﬁﬁ@%%ﬁ&!?g?d@]" guan‘:%t?;7 6153{3‘ Serﬁ'} erber 2006 WD 03/101450

5 Example 50b
- Yield 51 mg of an amorphous solid.
Analytical HPLC on Chiralpac AD/H 250 x 4.6 using ACNIHEP/l—PrOH 50 3: 4 +0.3%
- DEA at a flow of 1.0 m/minute: RT = 23.673 minutes

10 Thettitle compdunds of example 51 and 52 were prepared by chromatography of 280 (’
. mg of example 27 on Chiralpac AD, 250 x 50 mm, 20 pm using ACNIHEPII—PrOH
50:4:3 +0.3% DEA at a ﬂow of 50 ml/minute:.

Examp!e 51

15 (R)-N- {2-[3-Ox0-6-tr|ﬂuoromethyl-2-(3 3 3-tnﬂuoro—propy1)—2 3-dlhydro~1H -isoindol-1-

yll-acetyl}-guanidine and
(8) -{2-[3-0xo-s-tnﬂuoromethyl-z-(s 3 3-tr|ﬂuoro-propyi)-2 3- dlhydro-1H-|SO|ndoI~1-
__ _Y']-acetyl} guanidine

20

| Example 51a

' Yleld 29 mg of an amorphous solid.
7 | Analytlcal HPLC on Chiralpac AD/H 250 x 4. 6 usnng ACNIHEPII—PrOH 50:5:2 +0 3%
2:";. DEA ata ﬂow of 1.0 mllmlnute RT =4, 037 rrunutes




"O Exanple 55a Yield 16 ng of an anor phous sol i d Anal g 5
Chlra_lpa 0 x 4.6 using ACNNHEP/i-PrOH 50:5:2 + ‘3 at a
.flow of %@Hw}@nute = 7.330 m nutes Exanple 55b Yi EEEFOf an

. .anor phous solid. Analyti cal HPLC on Chiral pac ADPH 250 x 4.6 using
. ACNHEP/i-PrOH 50:5:2 +0.3% 10 DEA at a flow of 1.0 m/nminute: RT =11.908
‘m nutes Exanple 56 (R)- 109 ‘ :
*N-[ 2- (5- Chl or o- 2-cycl opropyl met hyl - 3- oxo- 2, 3- di hydro-1
H i soi ndol - 1-yl)-acétyl]- guani di ne and 15, (S)- . '
N[ 2- (B@mpled1d- cycl opropyl net hyl - 3- oxo- 2, 3- di hydr o- 1 Hi soi ndol -
-yl ) -aget id 1NN d OlIlll/]] Exarrple56aY|eId32
- ng of a %1%7 B%o‘ﬁn %%’F\%M’f%enber 2006 WD 03/101450 PCT/ EPO3/ 05279
113 Angd peliifcal Hﬁ'ﬂ@oﬁ@fﬂ‘ﬂlﬁé&AW&EO&&@QJSinglA@NVHEFyi-W}mQ F0.8% 50: 5: 2
+«+0.3% DEA at a flowof 1.0 m/mnute: RT = 6.821 m nutes Exanple 56b 5
. Yi el d PEMgL gifloanobiy pHowRutgoRT 5083 '?tﬂu(t;%ﬁ HPLC on Chiral pac AD/H 250 x
4 6 using ACN/HEP/l PrOH 50:5:2 +0.3% DEA at a flowof 1.0 ml/minute: RT =
7.738 minut es 0,"10. NHE i nhibition nmethode The NHE inhibitory activities
'._(I C50. \a{am)gazf t he conpounds accordi ng to the invention were determned
- by a FLIPR te '

- {R)- N- {2 [3 -Ox0-5 -trrﬂuoromethyl-2-(3 3,3~ tnﬂuoro propy!)—2 3-d|hydro—1H -isoindol-1-
yl]-acetyl} guanldlne and - -
(S) N-{2-[3-Oxo-5-triflucromethyl-2-(3,3, 3-tr|ﬂuoro-propyl)-2 3-d|hydro-1 H-tsomdol 1-

@i) 10 yI]-acetyl}-guamdme 1

- Example 52a o

- 15 Yield 15 mg of an amorphous solld

-‘ . Analytical HPLC on Chiralpac AD/H 250 X 4.6 using ACNIHEPll PrOH 50 5:2 +0 3%
. DEAataflow of 1.0 miminute: RT = 4.497 minutes e

o Example 52b
20 Yield 68 mg of an amorphous solid.
o -Analy’ucai HPLC on Chiralpac AD/H 250 X 4.6 using ACN/HEP/i-PrOH 50 5:2 +0 3%
: _DEA ata ﬂow of 1.0 ml/mmute RT =8.228 mlnutes -




15 The test is perfor rred in the FLIPR (Fluorescent ader)
equi pped with clear-bottoned and bl ack-wal | ed 96- vveI I %ﬁgg?%'ﬂ% %fﬁ%
plates. MROYIHAYf ected cell lines expressing the vari ouBCNEE03RIY pes
(the parental cell line LAP-1 shows no endogenous NHE activity as a result
of nut agenesi s and subsequent selection) are seeded the preceding day at a
density of -25 000 cells/well. 20 The g wt h nedium for the transfected
cells (lIscove +10% foetal calf serum f conprises (41 8 as sel ection
antibiotic to ensure the presence of transfect ed sequences. 25 The act.ual

t est beThaditle)compourititoffexa e%carwdﬂsmttiel @héreddsy ctrorffiography op3dong
buf f er per well (pS M of  BCE tl)-l ?{2 cargg‘xye?hyl g 9%

car boxymgj@fr@%@i’ﬁ %@@W@MM@ éﬁquommmmmsmw@N @l-%ﬁf
hol KCl, 20 mM of HEPES d 5 nM of
' §| 8052350%:} Yr(j §«% DEA@{][%QO%Q'I%QCﬁymLﬁé cel ‘I S are t(r)le.n ihcubgtned for (2)6

m nutes at 37C. Th| s 30 incubation results in the loading of the

fluorescent dye into the cells, the fluorescence intensity of mhich
depehds 53Hi, and on the NH4Cl, which results in a slig

b ol Ahiple Ohiuctbp ol PA0LIBELodiR o i Wi‘%ﬁ%ﬂﬁﬁg%@ bl ¢

- of Crosgmangdlriefm‘lmenbrane The actual dye, whi ch i s incapabl e of crossing
the nmenfr.a el eased _insjde by esterases, 5 After_ this -
200 mi ok ekl Enloio S Be-2eAe g eGSR Ciso Mk A Y Bee
. BCECF- A@(%Or? dink€moved by washing three tines in the cell washing device -
~(-Tecan urrbus) each wash being performed with 400 pl of washing buffer.

~ (13® 8 MM of choline chloride, 4.7 nmMof KO, 1.25 nMof MCl2, 1.25 mvl@_f)-
- CaCl2, 0.97 nMof K2HPO4, 0.23 mMo H2PO4, 5 nM of HEPES and 5 niM of '
~glucose; pH 7.4 10 with KOH)). residpéalz volune remaining in the wells is 90
"I~ " (adjusted )) 9i p (pOSSiqléziN ween 50 and 125 pl). This washing step
‘renoves- the free BCECF- AM and resul inan intracellular acidification
(pH of 6.3-6.4) due to the renoval o} the external ammonium i ons.

0

| o -
L - F F

| Example 532 o . E | L i
 Yield 76 mg of an amorphous solid. - : |
' 15 ;Analytlcal HPLC on Chiralpac AD/H 250 x 4.6 usmg ACN/HEP/i- PrOH 50:4:3 +0. 3%
- DEAata flow of 1.0 mi/minute RT = 56.761 minutes

| .Example-53t':: - N
" Yield 34 mg of an amorphous solid. :
20' '. Ana!ytlcal HPLC on Chlralpac AD/H 250 x 4.6 usxng ACN/HEP/i-PrOH 50:4:3 +0 3%
' DEA ata flow of 1.0 m¥/minute: RT 7.079 mmutes
Examp{e 54
(R)- N-{2- [5-Chloro-3-oxo~2-(4 4, 4-tnﬂuoro butyl)«2 3—dlhydro-1 H-|somdol 1-yl]-acety|}-
25 guamdme and




15 As the equilibriumof the intracellul ar anmoni umvvr‘H; t he
anmoni a WMBPIB P45 P OLONS, by renoval of the extracellu ? ui’éfand by
. the subsequent I'mredi ate crossing of the agueous anmmoni a across the cell .

menbrane, is disrupted, the washing process results in intracellular
protons remai ning, which is the cause of the intracellular acidification.
This acidification can result finallyqhp the death of the cells if it lasts
| ong 20 enough It is inportant here for the washi ng buffer to be free of
sodi um therw se the extracel |l ul.ar_sodi |ld result in an
el 465 Nrf2otl-Ghiorort-one-2- ok AGhToreobwM ok S TR IR eV bacs e
« | sof or ﬁ s also inportant for all the buffers used (l oadi ng buffer,
-washi n@"gﬂ %‘f and regeneration buffer) not to contain any HCO3-ions,

ot herwi se the presence of bicarbonate would result in the activation of 25
« bi car bonat e- dependent systens that disrupt the pHl regul ation, which

- 'systenms are contained in the LAP-1 ental cell line. The mcrotiter

'j 35,000 rel ative fluorescence

plates containing acidified ce @. e then transferred (up to 20 m nutes

after the acidification) to th&2FLIPRy In the FLIPR the intracellular

fluorescent dye is 30 activated withf light of a wavelength of 488 nm

whi ch is generated by an argon | ageF~ and the neasuring paraneters (Il aser

~power, illumnation tine and di aphragmy of the WO 03/101450 13 Septenber

. 2006 115 CDD canera integrated 'nto fFhe FLIPR) are chosen. such that the.
average value of the fluorescg 3 per well is between 30,000 and

s—actual neasurenment in the FLIPR
CCD canera every two

farts with a photograph begi
econds under software control. After the increase in the
~intracellular pHis initiated by addi 90 pl rFegener ation buffer (133.8
MM of NaCl, 4.7 nMof KC, 1.25 nMof MG 2, 1IF 25 M of CaCl 2, 0.97 nM of

- K2HPO4, 0. 23 mM of KH2PO4,” 10 mM of HEPES and 5 nM-of gl ucose; pH 7.4

- concentration

(adpusted with NaOH)) using a 96-wel|l pipette device incorporated into the
- FLI PR \é( mr% well's, ‘to which is added pure regeneration buffer, serve as
posi ti a@Hﬁ? 4Ps (100% NHE activity). The negative controls (0% NHE
activi tydid (@fnﬁ'@:cdfé?@é &g.,cméfgcﬁiﬂ Regeneration buffer with twice the

t est

tance is added to all the- other wells

Measur dmahticahHPLE mﬂl’ﬂrafmcm\a&tl @50 at4.6rusity AEMNUESeRGQH G063 "fﬁ At es) .

ggn‘ggﬁtﬁé&ey rH(a)wo 1 at m%_lldtgvhlrhesuaﬁ %Utwtl es to be cal cuI. at ecf f or each

10
g Example 54b
| Yield 72 mg of an amorphous solid.
Analytical HPLC on Chrrafpac AD/H 250 x 4.6 using ACNIHEP/i-PrOH 50:4:3 +0. 3%
o _ DEA at a flow of 1.0 mi/minute: RT = 9.865 minutes
- 15

- Thefitle cOmpOunds of 'exampie 55 and 56 were prepared by chromatography of 330
: mg of example 24 on Chrralpac AD, 250 X 50 mm, 20 Mm using ACNIHEPlr-PrOH
50:5:2 + 0 3% DEA at a flow of 100 mi/minute: .
20 Example 55 - _ : :
(R)- N- [2-(6-Chloro-2-cyclopropylmethyl 3-oxo-2 3~d|hydro-1 H-isoindol- 1-y|)~acetyl]
guanidine and : :
'(S) N- [2-(6—Chlor0-2—cyclopropylmethyl 3-oxo-2 3-d|hydro-1H |sorndol 1-y|)-acefyl]

' guamdme




of test substance and, from these, the | C50 val ues of J@g sub tances For -
the NHE-1 subtyethefollovmng results are obtai ned. 8 8 cs50 -
( NHE1) /W?/l“’i"#ﬁ’ 269, 350 457 5092 6211 7 116 PGTMOSI@ZZSSG 0
15 11 11 12 7 13 Septenber 2006 WO 03/101450 PCT/ EP03/05279 116 exanpl e

No. 1C50 (NHE1l) / nM 13 22 14 102 15 16 16 251 17 43 18 26 19 11 20
18 21 4.9 22 100 23 35 24 7.7 25,},?22686

~ NH,

Example 55a
Yield 16 mg of an amorphous solid. ' ' ' i--f’
- Analytical HPLC on Chiralpac AD/H 250 x 4.6 using ACN/HEP/l ProH 50 52+0.3% ':.
5 DEAataflowof 1 .0 mllmmute RT =7.330 mlnutes |

.:,.

Example 550

Yield 46 mg of an amorphous solid.

... . Analytical HPLC on Chiralpac AD/H 250 x 4.6 using ACN/HEP/i- PrOH 50:5:2 +0.3%
10 DEAataflow of 1.0 mminute: RT = 11.908 minutes -

h Examp[e 56

‘- (R)- N-[2- (5-Chloro-2-cyclopropylmethyl-3—oxo—2 3-dihydro-1H-isoindol- 1-yl)-acety1] '

| guanldlne and - - | 'ij |
15 (S)- N-[2-(5- Chloro—z-cyclopropy!methyl-3-oxo—2 3-d1hydro—1 H—lsomdol ‘i-—yl)-acetyi]

" -guanidine -

- NH,

e

- Example 56a _ _
Yle!d 32 mg of an amorphous solid.




.trifluoroaceta
~trifluoroacetates) 150 33 3600 4700 34 25 13 Seppt enber 2006 V\D

o

20 -
' k‘) . The growth medium for the transfected cells (Iscove +10% foetal calf serum) also

‘27 22 28 88 29 2344 30 450 (as hydrochlorldes) 760 30 210 (as

trifluor & ) 430 31 300 (as hydrochl orides) 140(33
Y ﬁ#%@) 190 32 130 (as-hydrochl ori des) 1400 0§

03/ 101450 PCT/ EP03/ 05279 117 exanple No. 1C50 (NHE1) / nM 35 38 36 31
36a 524 36b 6 37 188 38a 249 38b %4340 29 40a 263 40b 63 4la 3

Analytical HPLC on Chiralpac AD/H 250 X 4.6 using ACN/HEP/i-PrOH 50_:5:2 +0.3%
~ DEA at a flow of 1.0 ml/minute: RT = 6.821 minutes

Example 56b
5 Yield 47 mg of an amorphous solid.
Analytical HPLC on Chiralpac AD/H 250 x 4.6 using ACN/HEP/l-PrOH 50:5: 2 +0.3%

DEA at a flow of 1.0 mi/minute: RT = 27.738 mmutes
10 NHE inhibition methode

The NHE tnhlbltory activities (IC50 values) of the compounds accordmg to the

: |nvent|on were determined by a FLIPR test

15 Thetestis berfoi‘med in the FLIPR (Fluorescent Imaging Plate Reader) equipped with

clear-bottomed and black-walled 96-well microtitration plates. The transfected cell lines
expressmg the various NHE subtypes (the parental cell line LAP-1 shows no
endogenous NHE activity as a result of mutagenesm and subsequent selection) are.
_seeded the preceding day at a density of ~25 000 cellsiwell.

- comprises G418 as selection antibiotic to ensure the presence of transfected

sequences.

" 25" The actual test begins by eliminating the growth medium and adding 100 ul of loading

buffer per well (5 MM of BCECF-AM [2’ 7’—b|s(2-carboxyethyl) -5-(6)-
carboxyﬂuoresceme acetoxymethyl ester] in 20 mM of NH4CI 1156 mM of cholme _
chloride, 1 mM of CaClp, 5 mM of KCl, 20 mM of HEPES and 5 mM of glucose pH 7 4

- (adjusted with KOH) The cells are then incubated for 20 minutes at 37°C. This
30  incubation results in'the loadnng of the fluorescent dye mto the cells, the fluorescence
:ntenszty of whlch depends on the pH,, and on the NH4CI which results ina sllght

basification of the ceélls.




4.1 b 41 41c 19 42 18 42a 66 42b 3 43 30 43a 53 3@2442 44a 2 44b

13 44c 260 45 212 46a 19 46b 0.2 47a 70 47b 57933

ptember 20Q%, 1 49b

13 50a IYOBHHIE013 Septenber 2006 WD 03/ 101450 PCT/ EPO3PCHEPES05273
exanple No. 1'C50 (NHEI) / nM 5la 6 51b 171° 52a 50 52b 671 53a 83 53b
16 54a 944 54b 48

10

15

20 .

114

- . The precurser BCECF-AM, a non-fluorescent dye, is, as an ester, capable of crossing
~ the membrane. The actual dye, which is incapable of crossing the membrane, is

- released inside the cell by esterases.

After this 20-minute incubation, the loading buffer, which comprises NH4Cl and free

BCECF-AM, is removed by washing three times in the cell washing device (T ecan |
Columbus), each wash being performed with 400 il of washing buffer (133.8 mM of

-choline chloride, 4.7 mM of KCI, 1.25 mM of MgClo, 1.25 mM of CaClo, 0.97 mM of
- KoHPO4, 0.23 mM of KHoPOy, 5 mM of HEPES and 5 mM of glucose; pH 7.4

¢ (adjusted with KOH)). The residual volume remaining in the wells is 90 ul (possibly -

between 50 and 125 pl). This washing step removes the free BCECF-AM and results
in an intracellular acidification (pH; of 6.3-6.4) due to the removal of the external -

“ammonium ions.

As the equilibrium of the intracellular ammomum with the aqueous’ ammonia and the _
| protons, by removal of the extracellular ammonium and by the subsequent :mmedtate |

crossmg of the aqueous ammonia across the cell membrane, is dlsrupted the washlng

-process results in intracellular protons remaining, which is the cause of the mtraceltular
 acidification. This acidification can result fi inally in the death of the cells if it lasts long

‘enough. Itis important here for the washing rbu'ffer to be free of sodium (<1 mM), i)
- otherwise the extracellular sodium ions would result in an immediate increase in the
- pHj on account of the activity of the t_;loned NHE isofonns. [tis also irnportant for all the

buffers used (loading buffer, washing buffer and regeneration buffer) not to contain any

~ HCOg-ions, otherwise the presence of bicarbonate would result in the activation of

25

| b‘icarbonate-dependent systems that disrupt the pH; regulation, which systeme are

 contained in the LAP-1 parental cell line.

~ The microtiter pIates contammg acidified cells are then transferred (up o 20 mlnutes
. after the acidification) fo the FLIPR In the FLIPR, the mtraceltular ﬂuorescent dyei is
30

activated wnth_,llght of a wavelength of 488 nm, which is generated by an argon laser,

. and the measuring parameters (laser power, illumination time and diaphragm of the



 55a 2 (. 55b 20 56a 28 56b 18 The invention relates also to the use of
i soi ndokg@gyfRkdvati ves of the fornula I~ and/or phar mheé&geteaier §006 -
. acceptabl e salts t hereof for the preparation of nmedi canents and
phar maceutical conpositions as inhibitors of the NHE. Clained is a nedicine
. for 5 human, veterinary or phytoprotective use, conprising an effective
- amount of a conpound of the fornula44smnd/ or the pharmaceutically
acceptabl e salts thereof, together with pharmaceutically acceptable

e aa$aﬁa$%0¥hk,%q%§n%gdn§) 0 TR v cheSed St Bl el 0bREle e the
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- formula I an rnaceutlcally acceptable salt thereof, in pure form
~-or in the formof acorrp03|t|on in which |t |s conbi ned with any .ot her

- ph b b | |
SC?TCEFhe“tét%%Laﬁé@a St 18 1o PO Stared Wik 3 o Bt g Bt WP g 27052 1Y
fors exaap @ameradverty t\@érs%éﬁﬂ@bhﬁer ééﬂwafer@mm usfter 10 §6écHdsy the

transdermal 'y, topically or by inhalation. The medi canents generally

‘conpr iisereaseiin the inacelldar sts initiatetidnhadding 98rd b regeneratiere buifeal |y
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qn gre t carrrers t 18 possib to use OI’ exanpl €, ant|OX|dants
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S ni(bf% R eV Tnend e TR s N s T DR AR hifte o |

- this %mauavsmf@ﬁwmwbe&ﬁe cOheOntratiR & 185t sulthncdlis athitidSto ANfe

- ‘convert ed by conventional nethods into suitabl e dosage fornms such as - -
‘t abl etatherwels dMeatirenent mihe faelPﬁ terminaies bfler 60 qeasisementoitobi c or oily

'*;solutlons

, t Exanpl es of inert carriers whi ch can be used are gun1arab|c
L jmagne %gnem um

15 , : ,
o The expenmental data allow the NHE actlvmes to be calculated for each concentratlon
. of test substance and from these the 1C5q values of the substances.. For the NHE 1

subtype the followmg results are obtalned

@ [ exampleNo. "IC50 (NHET) /nM
s ] TTE
z B9
3 50
4 S7
5 02
G 211
7 116
8 63
5 156
10 15
11 11
12 7




- . (dragees) or a v4g

- .as water,
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corn starch.
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| t
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ot her suitd®le organlc , sol vent 48 These com

ne gl ycol,
5, for exanple
pos|t|ons,nay

- also contain adjUVHﬁTg__Tﬁ"ggTTTCUTHT“WE[t|ng ageqles, 13 Sept nber 2006 -
03/ 101450 PCT/EPQ3/05279 120 tonicity jagents, emulsifiers. djspersants q
stabilisers. Thejlsterilisat2an can be perforned 100 several whys, for '
exanpl e by asept ire—f+t+att by—+Reorperattrg—sterH-sirg gents into
the conposition, |by irradi ¥$on or by Heati ng. Th§§ can also pe prepared in
the formof sterille solid caqposi tions [that may bg7di ssolved ht the tine of
use in sterile 5-maLeP—gL—an§_thaL;Ln} i : i The ,
conp03|t|ons for |rectal adn®istration lare supposilPories or rctal capsul es
that contain, bgSides the S&TIve prodyct, exclpl S, Suci ap cocoa
butter, SEﬁi-SynThPTIP' glycerides or golyethylene glycaols. 10 O
- ' ' "27 22
28 - 88
- 29 2344
| 30 450
(as hydrochlorides) 760
30 o 210
(as trifluorcacetates) 430
R -3 300
- (as hydrochlorides) 1400
, 31 ' - 440
 (as trifluoroacetates) 190
32 o 130
- {as hydrochlorides) 1400
32 170
(as trifiuoroacetates) 150
33 3600
4700
34 25




" The conposi tions

[

- of
severity of the 1

| otions, vy 6s/819PS,
-|ntranuscular

or
are convert ed,

for topica
nout hwashes,

adntnlstratlon can be,
nasal drops or aeroso?
i nt ravenous adntnlstrat|on
if desired with the substances customary for this purpose,

f or

%gﬁﬁggke

the active conmpounds

creans,
aneous,
15 used

such as sol ubi lizers, emulsifiers or other excipients, into a solution,
suspensi on or emnul sion. Exanples of siitable solvents are: water,

physi ol ogi cal sallne or alcohols e.g. ethanol propanol, glycerol, as
wel | as sugar ‘sol S asgteosy . ' , or else a

ri OUS ?5?9@'1‘? fTEI’ltI o

m xture of the v3 : ' phar maceut i cal
“formulation for gdm nistratggn in the flformof aerggols or ©Jl sprays are,

for exanpl e, sol y-ors—suspensi-enrs—er—ermH-stens—et—the—aetive i ngredi ent

of the formula I and/or the3§harnaceut|cally accepllabl e salts| thereof in a
“pharmaceutically acceptableé3 olvent sucgh as, Tn rcular, efhanol or
: wat er , or a 25 mxture of ch solventls. The formul ation ma\11' if required,
~-al so contain othdr pharnaceuﬂxcal exci pi ents such @&s surfactwnts

emul sifiers and gtabrtizersysand—= prﬂperranr—gaﬁ;—SUch—a—preparat|on

contains, for exdnple, the 3btive ingredient in a & oncent ratj on of about
0.1 to 10, in parfticular- ofggpout 0.3 tjo 3@6by\MQ4gu 30 The] dosage of the
~active, ingredi erfp—ef—t-he—forra—t+—tope—admnstered—and—the frequency
of "admi ni stratior], depend ik he desired effect, the: pot ency land duration

action of thg conpounds,gsed, addit

Ional l'y al on the nature and
3LLQ;45Q-EZ§LEEO$LQ5219 121

‘dj-sorder- to be trleated and 4f)& t he sex, lage, wei g263and i ndi vildual ,
esponsi veness’ of[the=—Tamm, L0 DE Treatred. TN gﬁ erar, the doctor will
~determne the apgropriate doSage as__a jffunciion the age and wei ght and

all the other factors spem4mg:to the |ndividum tg)be treated. .5 On
-aver age, t he dai I Y tdose—of—= L.uupuuuu the—forngta—t—amndfor| t he
- pharmaceutical |y acceptabHétsalts thereof for a gétient wei ghi ng about 75
kg is at least 0./001 ng/kg,g4qpreferablyl 1ng/ kg, tqga maxi mum pf 1000 ny/ kg,
‘preferably 100 [ kg—of hnﬂv wei-ght-—iker—acut-e—episodes—oef—t he di sorder,
- for exanple |nned|ately af t 62 sufferlng a 10 nyocéBdlaI i nfarction, higher

and, ‘i n partlcula

r, nore trfé;auent dosag

es ey al sggbe

42b 3
43 30
43a 53
43b 442
443 2
44b 13
44c 260
45 212
48a 19
. 46b 0.2
47a 70
47b 5794
48. 0.2
49a 1
49b 13
'50a 9
6

50b




necessary, e.g. up to 4 single doses a day. Up to 2000
‘necessar particular on i.v. admnistration, for @g 3 5'%%52% pati.ent

With inf §’Y‘3P?’6%4?0n the intensive care unit, and the coanG'ﬁ@lé’Oi#bZT%e
i nvention can be adm nistered by infusion. 15 The foll owi ng exanpl es
il lustrate conpositions according to the invention: EXAVPLE A 20 Cel

capsul es containing a 50 ng dose of acﬁ.%e product, having the conposition
{ below, are prepared according to the ual technique: - Conpound of the
fornula ... e e e 50 mg__Cel |l ul ose
........................ example No.. . ... .}....IC50. (NHE’i)/nM . 18 ny 25 -
Lactose ..................... T — 55
ng Col | oi dal- S|I|ca, ola . 6 |
.............................. R ... 1 mg| - Sodium
car boxymnet hyl st geh—rar—r— 51?' ......... . _ 17 10--ng- Tal c -
P S P2a ... ... b BO. ... _
- 10mg - Magnesi ym st earart R P
I my 30 EXAMPLE |B_13 Sept éifiter 2006 03/101459 BCT/ EPO3/ 05279 122
Tabl ets containing a 50 ng Bzse of actipe product33haV|ng t he[ conposi ti on
bel ow, are prepdred—accot Lg ng—-tothe—usta—tecihmtgque—=Conpouhd of the
formula I .......L e LY N T 501 5 - Lacjose
e [ - Y 7, 7 ST 104 ny
.. - Cellulose .... | ———— 54? ..... — '344 ......... [
'_40 mg - Pol yvi done - 54b 48 ‘ '
........................ e BB T T . 7110 g Sodiwu
“carboxynethyl st.grch 9% : 2 22 ng | Talc Liﬁ
e I B&b. . ...... L. 200 ... ... ... 10 ny
10 - Magnesium stfearate - . T 1. .. .. 2 ny
1') - Colloidall_silica 962 | 28
......................... BB - foiiii....48..... 2 M- Mxture of
hydroxynethylcelluluae, gHyeer-ot—ane—t-Hiamt-o-exi-de—(F23-—5/24.5) Qs 1

finished fil mcoated tablet weighing 245 ngy 15 EXAMPLE. C _
. The invention relates also to the use of isoindolone derivatives of the formula | and/or

pharmaceutically acceptable salts thereof for the preparation of medicaments and
- pharmaceutical compositions as inhibitors of the NHE. Claimed is a medicine for
5 r-lh‘uman, veterinary or phytoprotective use, comprising an effective amount of a
i ‘compound of the formuia I and/or the phamaceutically acceptable salis thereof, _
N together with pharmaceutically acceptable carriers and additives,. alone or in
- combination with other active pharmaceuﬁcal ingred_‘ie'nts or medicaments. ._ LJ‘
_ : : | ST
10 | - The pharmaceutical compositions eccording to the inventioﬁ consist of a compound of
“the formula I and/or the pharmaceutioa!ly acceptable salf thereof, in pure form or in the
formofa composition in which 'it is combined with any other pharmaceutically |
| compatible proddct, which may be inert or pﬁysiologioaﬂy active. The medicaments
- according to the’invenfion can be administered, for example, orally, perente'rall'y,
'15_ - intravenous!y, recfally, transdermally, fopically or by inhalation. The medicaments
| generallly comprise active ingredients of the formula | and/or pharmaoeutically |
- acceptable salts therof in an amount of from 0.001 mg to 1' g per dose unit,

“The exoipienfs suitable for the desired pharmaceutical formulation are familiar to the
20 skilled worker on the basis of his,-ex_pe'rt knowledge. Besioes solvents, gel formers,




"An injectable splution conprising 10 ng of active prod#%$ | ngootehe
lf@ﬂ 0

COWpOSItWO?oIRi%S(BW IS prepared: 20 - Corrpound of t he

: : /65279
- Benzoic acid

80 ng - Benzyl

Al CONOl ... 0.06 M -
Sodi um benzoate ........... e B 1 e 80 ng
95% et hanol . .. .. . 0.4

”‘ 25 - SOd' ieSeR tiblet excipients, and other active ingredienit caimiers; it possible
éY ol g

1 6 m f
to ué’&} 6 example; antioxidants; dispersgnts emulszf ?rés gnﬂ{oams flag%réngsw)

....................................

enbér

03/ 1014peseoriives3addizers e oldral M5 1. Oorrpounds of the formula | 0 9 Rl

<« N? R3

R2 R& 0O RS NH2 R N\f NH2 j 5 in which Rl and R2 are,

|ndependently of one anot her, hydrogen, alkyl having 1, 2, 3 or 4'carbon

210, Potapengbadaoiiorol o coniRip e B, % ¢

havi ng mixegl wigh addtiswestsuéatbierﬁonaﬂnmpurpmam;cmas(gzanmmostabmmm@rm ng 1, 2,

Soor * SIS auft Ser A RN BRY s o ByRapks A o 2 R,
havn ng téble%s c'ba@éd tabléta] hard GUIatR cabsiER, addedbaRalcoRdlic BPOI 61066, KY!

‘having 1

()10

15 .

20

2, or4
Examples of inert carners which can be used are gum arablc magnesna magnesnum

carbonate, potassium phosphate, lactose, glucose or starch, especially corn starch. it

Is moreover possible for the preparation to take place both as dry granules and as wet
granules. Examples of suitable oily carriers or solvents are vegetable or animal oils

- such as sunflower oil or fish liver oil.

_ Tablets, pills, powders (gelatine capsules or cachets) or granules can be used as SOiit_i

compositions for oral administration. In these compositions, the active principle
according to the invention is mixed with one or more inert diluents, such as starch,
cellulose, sucrose, lactose or silica, under a stream of argon. These compositions may

. also comprise substances other than diluents, for example one or more lubricants,

such as magnesium stearate or talc, a colorant, a.coating (dragees) or a varnish.

- Pharmaceutically acceptable solutions, suspensions emulsions , syrups and elixirs -

compnsrng inert diluents, such as water, ethanol, glycerol plant oils or liquid parafii n

~~ -can be used as liquid composrtlons for oral administration. These compositions may
S5

, compnse substances other than diluents, for example wettlng products sweeteners,
_ ‘thlckeners ﬂavourmgs or stablhsers | B |

.' ‘The sterile 'compos'rtiéns for pa’rentefal administration can preferabiy be aqueous or

- non-aqueous solutions, suspensions or emulsions. Solvents or vehicles that can be

30
. :blivga oil, injecta'ble organic esters, for example ethyl oleate, or other suitable organic:

- used include water, propylene glycol, a polyethylene glycol‘, plant oils, in particular

o "solvents. These compositions may also contain adjuvants, in particular.wetti'ng agents,




carbon atons, polyfluoroal koxy having 1, 2 or 3 carbon ns_or . ' 15
Rl and R2 thenselves optionally being substltuted by a1$%§@§FBSF§§Egnched

al kyl gr8983H8¢¥ng 1, 2, 3 or 4 carbon atoms; n zero, 1 BETEPRRIRD _
hydr ogen, aryl, heteroaryl a group of the Al k- R8 type or cycloal kyl having
3, 4, 5, 6, 7 or 8 carbon atonms, 20 in which cycloal kyl is optionally
substltuted by one or nore substltuentj selected fromthe group F, C, Br
~or 1, Ak is alkyl haV|ng of 1, 2, 3 28r 5 carbon atonms in a |inear or
-branched chain, R8 is hydrogen, cycloalkyl having 3, 4, 5, 6, 7 or 8 carbon

at ons, tczﬁchoagemteoemleq"}ersha:spe@ahis 8nd Stabiligere aThe Btetilioation &diybe
heteroar havi 3 or4 carbon atons, CO2H, CONH2, .13

. al k
ﬁe pt enb@éﬁgﬂﬁg&' ’WA%?@%XW?X%&%@W%’M@??B“C filliptionnpy fasorpemting stgrilisiicno -
o depandgeits Rhetd B Alof Y Freiand By no¥ind TNt a8h s nipegred ip

: haV| ng -the mrrrBofmt’;edtemllUmmmcmmone:fhat may be débsolv@g diltli&@@h]!eioﬁhée’h étﬁmeng

: 3.0r 4 carbg are, independently of one another '
‘ -def @edwﬂerﬁa'ﬁ’r"tﬁﬁ %@P@?ﬁgﬂgﬁ form together with the nitrogen
atomto which they are attached, a 5- or 6 10 membered het er ocycl e

optional 'y containing another hetero atom chosen fromi<C 0, S or N, and
raceni cThexompssitionsdot rentelradmmmbtcatmta;eesmuppos;tom eofectdl capsuledthst

t her eof h h I t abl lts th f.
155 oS e S P38 LIRS i b e B bl o
L are, | ngigpendenbt y%?étr@@ea@%agr hydr ogen, al'kyl having 1, 2, 3 or 4

. carbon " at ons, NH2, al kyl ami no having 1, 2, 3 or4 carbonf
atdfs, NRaRd, , i)

‘ The compositions for topical administration can be, for example, creams, iotlons eye
“drops, mouthwashes, nasal drops or aerosols. '

R For subcutaneous, intramuscular or intravenous administration, the active compounds
15 used are converted if desired with the substances customary for this purpose, such as
solubllizers emulsifiers or other excipients, into a solution, suspension or emulsion. |
" Examples of swtable solvents are water, physiological saline or alcchoals, e. g ethanol
propanol, glycerol, as well as sugar solutlons such as glucose or mannitol solutions, or
L | else a mixture of the various solvents menttoned
20 o
. Suitable as pharmeceUticaI formulation for administration in the form of aerosols o 1})
- sprays are, for example solutions, suspensione or emulsions of the active ingredient of
- the formula | and/or the pharmaceutically acceptable salts thereofina |
: pharmaceut:cally acceptable solvent such as, in partlcular ethanol or water ora
25  mixture of such solvents The formulation may, if requured also contain other _
: pharmaceutlcal excipients such as surfactants, emulsifiers and stablllzers and a
propellant gas. Such a preparation contains, for example, the active ingredient in a
_. concentration of about 0.1 fo 10, in particular of about 0.3 to 3% by Weight.

30 The dosage of thejacti‘ve_ ingredient of the formula | to be administered, and the -
' | frequency of administration, depend on the desired effect, the potency and duration of
- action of fsh_e- compounds used; additionally also on the nature and severity of the




- al kyl carbonyl aimi no having 1, 2, 3 or4 carbon atons, g h§V|ng 1, 2,
3 20 or <4yEafagiseat ons, COZH al koxycar bonyl having 1, 32 eg. bon

~atoms, polyfluoroal kyl having 1, 2, 3 or 4 carbon atoms, poly Iuoroalkoxy
having 1, 2 or 3 carbon atons or SOBH, Rl and R2 t hemsel ves optionally
bei ng substituted by a linear or branched al kyl group having 1, 2, 3 or 4
carbon atons; 25 R3 is a group of the ARKR-R8 type or cycloal kyl having 3,
4, 5, 6, 71 or 8 carbon atonms, in which cycloalkyl is optionally

bstit ted f th
2o 1 BB BRIy §H“§é LA WG A MAR FShesRiaRess o the”
“branc hechammat io B tradted. Ih)géh@% ntheCd@dt@ﬁ\hriﬂ)deté#Mi'nBQhé apﬁrop‘ipat@ dozagé a§
carbon atons, pol yfl uoroal kyl Mme , or 4 carbon atons,

het er oa@yfitnct “R?lOf the ageang welght thesfacmsw/amﬁmamqmmdmd tO be
"mdepengﬂ% Eécy of one anot her, hydrogen or a linear or branched al kyl
- havi ng ) or 4 carbon atoms; Ra and Rb are, independently of one
. anotfer, a linear or branched al kyl having 1, 2, 3 or 4 5 carbon atons,
orRa and. Rb form t ether with the nitrogen atomto which they are
at t ache®n aveyagsyth Cﬁ?é'w@@cp fiacenpeyad @fgtﬁtoamla yardiae henpharmassutieally -

het d
hetero SEOmEBREe OIS fors, Batlr PRBrAAE 78 8 K B Tead RN BRERG. °¢
phar mac prafertly ymadiag o aahexisaimn ©f t1000end/kgj preférably 1@@@&@@‘ bakdyt he
formul a | ﬁ]af__rredasmclalr}t or 2, |nV\,h|ch R1 and are,

i ndepenW&ightyFeagifie epirndes “P@/QIQS’@@W %naegammgvmﬁ@matew aftergiuffgripgeoon

Etél has td@r"’“’ el e 2Ry, IRy, pre e oIR8 1 oy

having mecéssary 2. gam;tntm4 stighedoses a day. Up to 2000 mg a day may be necessary, in
- particular on i.v. administration, for example for a patient with infarction in the intensive
‘care_ unit, and the cc_)mpounds of the invention can be administered by infusion.

15 _ . o :
The folllowing examples illustrate combositions according to the invention:

EXAMPLE A

20 Gel capsules containing a 50 mg dose of active product, having the composition

Q) - below, are prépated according to the usual technique:
- Compound of the formula | - i 1 T I |
o -Cellulose . e s ren et 18'mg
25 - Lact0se ..ceesenrenn tressecnssemreans et 55 mg
| - Colloidal smca ................................. eerrersrnseransrians 1mg
- Sodium carboxymethyl Starch.........oeeeveeesirinene ~ 10mg
B S S S 10 mg
- MAGNESIUM SIOATALE «.vvvvvrveersersreesseerresrsesesesssessees 1mg
30

" EXAMPLEB




Rl and R2 thensel ves optionally be| ng substituted by a Ilnear or branched
al kyI having 1, 2, 3 or4 carbon atons; R3 is a group bt Septemppi0s type or
cycl oal kWOHg'WIﬂ@P 3, 4, 5, 6, 7 ar 8 carbon atons, 20 i nPGEEPHERTY oal kyl
is optionally substituted by one or nore substituents selected fromthe
group F or CI, ALk is an alkyl having 1, 2, 3,4 or 5 carbon atons in a .

li near or branched chain, R8 is hydro 92% cycl oal kyl having 3, 4, 5, 6, 7
or 8 carbon atoms or 25 pol yfl uoroal ka having.1l, 2, 3 or 4 carbon atons;
R4, R5 and R6 are, independently of one anot her, hydr ogen or a |inear or

br anched atilétg|containingg 50 iy d8s@of dcthay erust, (h'éﬁmgﬁtﬁé doﬁ\ﬁﬁb’@lﬁorf‘bélbw @fe
enanti oners a d d| astere rrers t hereqof and m xtures thereof 310, tautoners

t her eof PARBEY Uglt‘?: § ysyl daghinigve salts thereof. 13 S_epterrb_er 2006
WO 03/ 101450 PCT/ EP03/ 05279 126 4. Conpound as clained in one.or nore of
. claims 1 to 3, characterised in that it is chosen from
N[ 2-(2- |selﬁnmpelmd)&bthéfarrdulayldr a=l.thlselndol:.l  50mg
-yI )z 2- net h){l [ O i onyl ] guani di ne, '
[ 2 (2- cycl-EFF ime-thyl Borox 0 2i-Bu Ry dr- G o H—isoﬂﬁdcmgl -yl)-2-methyl 5

' prop| onyl]gmufys@e_ ...... N-[ ( 3- 0x0- 2- (3 3; 3- t(fluoropropxb) 5 3 -di hydro-1

U

-----------------------------------------------------

"Hisoindol -1-yl)acet yl'|'guani di'ne;

- N-[ ( 3- oxo- 2Polyvidana r.i.f.l.uor.abut.yi. 1 2..3-.di.hydro: 1... 10 mg
H—|50|ndol- - acet i.di ne N[ (3- ox023d|h dro-1 .

Hi soi ndol _ l;rg@gl{%x}/alﬁjﬁyi FEHEN s 2mg
[ (2- lsobutmlc.z...r.te.t..nx.l..-..%..szX.P 2,3 di hydro-1 E
| soi ndol - 1oy acetyl T Guan di"r'fé ..... Rt — 10mg _ e
- [Y&- ani noMagneshune gtesBatex o-.2,.3-.di.hydr 0z ... 2 mg o {'{;)
}i soi ndol a ]guanldlne () ' '
- [ (5-am noa‘h’?‘ﬁf’%j gﬁ'{%}? »B:ox 0= 2 Bedt-hydr g deereeeeees 2mg
i soi ndol = MixtlneeEhydrbayAg]
[(6- an nor PR EERX l_gj_‘fgx(lj'f}lzdé?ugzse glvcerol and titanium oxide
i soi ndol - @23 ﬁé&:‘-bﬁ)ﬂ]q @famh@dtﬁm-coated tablet weighlng 245 mg
[ (7-am no- 2-i sobutyl - 3- oxo- 2, 3-di hydro-|
i'soi ndol - I -yl )acetyl]guanidine, - -
[1654- hERAMPL-ERG sobut yl - 3- axo- 2, 3- di hydr o- |
i soindol -1-yl)acetyl]guanidine, 15
[ (5- hydroxy-2-isobutyl - 3-oxo- 2, 3- dlhydro 1 ' S ' :
i.soin uani di ne
[ (6- R’g gfgyi’elﬁlél S&El{]llciﬂg complising §0dpgy9fr gctjve product, having the composrtlon
i soi mmbwlxsy;br)spaw ] guani di ne, . | |

IZiZIZIZiZiZi?iZ

200 - Compound of the formula | w.........oovooo.. ceereeeereeeee - 10mg
R Benzoic Y D eereemnenesereereeees s eees - 80mg
- Benzyl alcohol. .................. e 0.06 mi
- Sodsum benzoate ................................................... 80 mg
- 5% GHNANON...ereeevereenensiereees oo 0.4 ml
25 -Sodium hydroxide.............. s ensnesasnee 24 hg |



| * H- i soi ndol -atogns, EitbAlkoxy hayiagildi2na or 4 carbon atoms, SE/ )nR

7- hydr oxy- 2-i sobut yl - 3- oxo- 2, 3-di hydro-1 ' ‘ :
oi ndevo d3sphdsacet yl | guani di ne, b S]S(?’E‘?ﬂ’%%?ﬂ%g?g

[ (
is
(4, 7-di chl oro-2-i sobut yl - 3- oxo0- 2, 3-di hydro-1
i soi ndol - 1-yl ) acetyl ] guani di ne,
[(4-fluoro-2-isobutyl -3-0xo0-2, 3-di hydro-1
50|ndoI-l-yI)acetyI]guanldlne 20 123
(5-fluoro-2-isobutyl -3-o0xo-2, 3-di hydro-1 Hi soi ndol -
) _

(6

[ —— —p— —p— — —

ac¢%w§uam dine, .
2-i sobut yl - 3- oxo- 2, 3- di hydr o- 1Hi soi ndol - 1-yl ) acet yl ] guani di ne
N[ (4, 5-difluoro-2-isobutyl -3-o0xo0-23-di hydro-1 _
i soi'ndol - 1-yl)acetyl lhﬁ ani di ne,

6, - di f Campeupds &b Eﬂrmg%ko 2,3-di hydro-1

oi ndol -1 -yl )acetyl ] guani di ne, ‘

4- car boxy-2-i sobutyl - 3- oxo- 2, 3-di

oi ndol -1 -yl )acetyl]guani dj pe 234
3

[ (

i's

[ (

is

[ (5-carboxy-2-isobutyl - 3gpxa

i's

[ (6-carboxy-2-isobutyl - 3-oxg gadi\hydro- 1
i s ,

(

oi ndol -1 - yI)acetyI]guanlm 0
oi ndol - 1-yl )acet yl ] guani di' ne,

7- car boxy- 2-i sobut yl - 3- oxo- 2, i &
i soi ndol -1 - yI)acetyI]guanldlne
N-[(2 i sobut yl - 1- met hyl - 3- oxo- 2, 3- di hydr o- 1NH—ISOIndO|-|
kgyl)acetyl]guanldlne and racem c m xtures, enantioners and di ast er eoners

hereof, and m xtures thereof, 30 tautomers thereof and pharmaceutically
acéepﬂﬁbﬂ@cgalts thereof . WD 03/ 101450 13 Sept enber 2006 127 5. Conpound
as cl igoone or nmore of clainme 1 to 3, characterised in that it is.

- chosen from [ (2-met hyl -3-0x0-2,3-d ihydro-1
H-i soi ndol - drey Indepenyléntiychon: aaothel\}fﬁx(c&egemwlkﬁimmgm 2,8 ordcerbon

i Soi ndol -9, BfiEl +%w”§£:23b2§ 5 OgBrestpo sfprms IR baviios. oy 8t ©

H-i soi ndol '%’rﬁ{)gt%ﬁ@fﬂb FSH”P CkZ (ggt%?qp Péﬂky%nqm@-hgv d1 @ro-1

H-i soi ndol acet y1 uanl I ne, - 8- 0x0- 2, 3-di hydr

Hyigsoi ndol -dr ¥ baRjopiPatems, NIRERD, | dlkyl @arboNgﬂa(rﬁnb%@beW zsmmaam hydr o- 1
" Hisoindol - 1- yl)acetyl]guanldlne 2-1 sobut oxo 2 3-di hydro-1

IZ¢Z$2I2¢Z¢”2<ZiZ¢ZI?

—— —— —— —— — — —

N-T(2- I I hyl - 3- 2, 3-di hy .
H .[ gm ﬁé& qurgfgca% pgue%f(ﬁ.zaé or tli\;cﬁ(bmetﬁm aﬂtyméb@mdhamgd} P or

N3, ool A pHASAbNe] B0 EEINRaRY, GN, pobvugroalky having 1,2, Sor4
H-i soi ndol - dgy ﬁ%ﬁﬁ,ﬁ ﬁ_mrggg‘ﬂﬁy gavm 1,2 or3carbon atomns or 803H

( [(2|sobuty hydr o-1
El‘:1 [550' ndol -&4 h'nhq:@ﬂhérhgelﬁée Sbﬂ@nalﬁﬁaelrég substituted by a Ilnear or branched alky!
N ( 2 Fo- 1H—|50|ndol 1-yl)acetyl ] guani di ne

2-i sobutyl nmet h 0XO0-
. N[ (2- |s@bupy13vﬂlgr¥.t2\ﬁ 034@%:(21 atoms-iydro 1
. Hisoindol-1-yl)acetyl]guani
© N-[(5-tert-butyl-2- |§Bbut 'g Ef%QZ 3--di hydro-1
- Hi

S0i Rgol -i& Ty, )éHigH@t@réthB a group of the AIk—RB type or cycioalkyl having 3,
- 4,5,6,7 ocharbon atoms :
. | 7 20 ) _ in which cycloaikyl is optionally substltuted by one or more substltuents
| : selected from the group F, Cl, Bror |,
Alk is alkyl having of 1, 2 3,40r5 carbon atoms ina llnear or
‘ B .‘branched chain, '
| 'R8 s hydrogen, cycloalkyl having 3 4,5,6,7or8 carbon atoms,
25 o , ' polyﬂuoroa!kyl,havmg 1, 2, 3 or 4 carbon atoms, aryl, heteroaryl,
" OH,alkoxy having 1, 2, 3 or 4 carbon atoms, COgH, CONHg,




g| ;grt butyI 2- |s|obutyl g 0x0- 2, 3-di hydro-1 13 September 2006
3 6 gfety ] guani di ne,
2- |53t8 ﬁ{ 185 sopr opoxy- 3- oxo- 2, 3- di hydro- 1 PCT/ER03/05279
oi ndol - 1-yl )acetyl ] guani di ne, .20 ' '
5-chl oro- 2-i sobut yl - 3- oxo- 2, 3- di hydr o- 1H i soi ndol -
cetyl]guanidine, O N[(6- chloro Z9gsobut yl - 3- oxo- 2 3-di hydro-1
oi ndol - 1-yl ) acet yl ] guani di ne,
5-ch] oro- 2- cyclopro | met hyl - 3- oxo- 2, 3-di hydro-1
oi ndol - 1-yl ) acet yI§ Rip.ridH2, alkylamino having 1, 2, 3 or 4 carbon atoms or
6- chl or o- 2- cycl opr égethyl 3- oxo- 2, 3- dlhydro I
0|ndol 1- yI)acetyﬂﬁgﬁ di ne,
R~ 2- (2,2,2-trifluoroethyl)-2,3-dihydro-|
oi nddl - -yF) acetyl J guani di ne, 25
6-chl or (aré miapémﬂéht&df one ammtheqétydyd)gerﬁoBadmbadonbﬂanched alkyl

oi ndol - i%ggam di ne,
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R1 and R2 themselves optionally belng substltuted by a linear or branched aikyl
S group having 1,2, 3 or 4 carbon atoms: : .
“ . 25 . R3 isagroup of the Alk-R8 type or cycloalkyl havmg 3, 4 5, 6 7or8 carbon atoms
- o in wh;ch cycloalkyl is optionally substituted by one or more substituents
- selected from the group F, Clor Br _ .
~Alk . isan a!kyl havmg 1, 2 3 4 or & carbon atoms ina Ilnaar or : 3
. R . branched chain, | |
30 : " R8 s hydrogen, cycloaikyl havmg 3, 4 5, 6, 70r8 carbon atoms _
. R o Vpolyﬂuoroalkyl having 1, 2, 3 or 4 carbon atoms, aryl or heteroaryl;
" R4,R5andR6 . L | -
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i soi ndol - 1-yl)acetylj- guanidine, -

[ (3-0x0-2-(4,4,4-trifluorobutyl)-5-trifluoronethyl-2,3-di hydro-1

-i soi ndol - 1- yI)acetyI]- 20 guani di ne, :

[ (3-0x0-2-(4,4,4-trifluorobutyl)-6-4241 u(ironethyl -2, 3-di hydro-1Hi soi ndo
1-yl)acetyl]- guanldlne
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{2-]5, 6~ d}etﬁ{f ?tg%ggﬁé%éﬁﬂgéa@ gﬁq P’I’uoro propyl)-2, 3-di hydro-1 - oy
I Soigrdiotacénit mixieses, y8nantiophins dhdedlastereomers thereof and mlxtures thereof,

Di chl or.o--2- cycl opr opyl met hyl - 3=oxo0-2, 3-di hydro-1 ‘

THi Ol(talgt@mqrsghyte@é angdiphargaseiiisally acceptable salts thereof,

C_)N'lb (‘5, 6- Di chl oro- 2- cycl opropyl - 3- oxo- 2, 3 di hydro-1
TH

soi ndol - 1-yl ) -acetyl-]- guani di ne,

N-{2-[%, 6- BohpoundSobte- Rrhlad daiméd be o laihhyby 2,2n Wity dr o- 1

"Hisoi oI- -yl ]- acetyl)- guanidine,
N{Z[Fg uor o--3- 0x0-2-(2, 2, 2:trifluoro-ethyl)- 23d|hydrol

-Hisoi ndol aYy SRS rs and

- di astereorrear}s itnll%fep gggéﬂ*%%ft omrhsarﬁgr@zgog de‘m?g hﬂ'q\’ifm{élu‘[n‘adeu‘?’miil Fwﬁe
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- 19,3, ch t '
_ ?5 char %C v?r{é ?eﬁl é or4 carbon atoms or poiyﬂuoroalkoxy havmg 1, 2 or 3 carbon

~atoms, .
 R1.and R2 themselves optionally bemg substltuted by a Imear or branched alkyl
L havmg 1,2,3 ord carbon atoms; ‘
o .R3 '7 IS a group of the Ak-R8 type or cycfoalky! havmg 3, 4,5,6, 7 or 8 carbcn atoms

e o _m whlch cycloalkyl is opttonally substltuted by one or niore substituents

seiected from the group £ or Cl, . S
Al_k - isan alkyl hawng 1,2, 3 4 or 5 carbon atoms in a linear or |

| _l'branched chain, ' , o o
RS IS hydrogen, cycloalkyl havmg 3,4,5,6, 7or8 carbon atoms or .

25 o polyﬂuoroalky! havmg1 2 3or4 carbon atoms; - ‘ B

R4 R5 and R6 | , . ,

- are, independently of one another hydrogen ora Imear or branched alkyl

| hawng 1,2,30r4 carbon atoms . ' :
and racemlc mixtures, enantlomers and diastereomers thereof and rmxtures thereof
tautomers thereof and pharmaceutrcal]y acceptable salts thereof -
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N-{2-[ 6- Met hanesulfonyl 3-0x0-2-(2,2,2-trifluoro-ethyl 73§eetembﬁya9(2§1
H i soi nddYO #3843 acet vl } - guani dine, (S)- PCT/EP03/05279
N-{2-[ 6- Met hanesul f onyl - 3- oxo- 2-( 2, 2, 2- t(fluoro et hyl r 2, 3-di hydro 1
H i soi ndol -1- 'yi]-acetyl }-guani dine, (R)-

N-[ 2- (2- Cycl opr opyl net hyl - 3- oxo0-6-tri f{_ romet hyl - 2, 3-di hydr'o-'l
~Hisoindol-1-yl)- 20 acetyl]-guanidine;“{S)- ,

'N-[ 2- (2- Cycl opropyl net hyl - 3- oxo-6-trifluoromet hyl =2, 3-di hydro-1

H 1soi rHol - Eqmpouadaswlz}unmabini aheer moR of claims 1 to 3, characterised inthat it is -
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_ N- &&gﬁgh ne méc CSOOB(PO% glq:gy%rgom lsmgdlqll'l gafetyl Jguanidine, )

-H— 1@0. Mﬂmaquﬂmmyi}s-ogwﬁdIMroaH -isoindol- 1-yl)acetyl]guanldme | {
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‘Hi soi ndol - - acety 3 guani di ne
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H-|50|
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. Hhsoi fNiRl’S Hydtbky-2as6hutyl-3- B2, Ql-dlﬁydro—1H-|somdoI 1-yl)acetyllguanidine,

N-[(6-hydroxy-2-isobutyl-3-oxo-2,3-dihydro-1H-isoindol- 1-yl)acetyl]guan|dme
- N[(7- hydroxy-z-:sobutyi-3-0x0-2,3-d_1hydro-1 H-|somdol-1-yl)acetyl]guamdme,
N-[(4;7-dichloro—2-isobutyl-3—o$co—2,3;d ihydro-1H-isoindol-1 -'yl)acetyl]guénid ine,
'N-[(4-fluoro-2-isobutyl-3-0x0-2,3-dihydro-1H-isoindol-1-yl)acetyllguanidine,
- 20 N-[(S-ﬂu0ro-2—isobuty|—3-oxo-2,3-dihydro-_1 H-isoindol-1-yl)acetyljguanidine, ,
N-[(6-fluoro-2-isobutyl-3-oxo-2,3-dihydro-1 H-isoindol-1-y)acetyllguanidine, - {“‘)
N-[(4;5-difluoro-2-isobutyl-3-oxo-2,3~dihydro-1H-isoindol-1-yl)acetyllguanidine, |
N-[(G,?—difluoro-2—isobUtyI.-3-oxo.—2,3-dihydro-1H-i_soindol-1-yl)acetyi]guanidine, E
N-_[(4-carquy—2-isobutyl-3—oxo-2,_3-d ihydro-1 H-isoindol-1 -yhacetyllguanidine,
25 B N-[(5?carboxy-2-isc’:butyl-3-oxo'-2,3-dihydro_-1 H-isoindol-1 -yl)acety!]gUan_idine,' |
' N—[(6~carboxy»2-isobutyl-3-o$<o—2,3-dihydro-1 H-isoindol-1-yl)acetylJguanidine,
N-[(7-carboxy-2-isobutyl-3-ox0-2,3-dihydro-1H-isoindol-1 -yl)acetyljguanidine,
N-[(2-isobutyl-1-methyl-3-0x0-2,3-dihydro-1H-isoindol- 1-yl)acetyl]guanidine
| ~_ and racemic mixtures, enantiomers and diastereomers thereof, and mixtures thereof
30 tautomers thereof and pharmaceutically acceptable salis thereof. '
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- dol -1-yl]- acetyl} guani di ne, 15 (R)-
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N-{2-[3-Ox0-2-(2,2,2-trifluoro-ethyl)4%7trifl uoronethyl -2, 3-di hydro-1Hi soi
ndol - 1-yl]- acetyl} guani di ne, (R)
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R 2| Bl periia 56 20t q%fq Fidoi3 Blactylonagidfy or o- 1
- Hisoig —biccbdg 2. 208kL ro %ﬁﬁgd@ig-lsopdol -1- érl)gc:ﬁtydguamdme

N- { 2-[ 5-Cnl or o- 0X0- 2-
Hisoi Ne[&4sbbjcllyi~4atrmttlwl§3-omf2;ﬁ-dﬂwéro-(l B]-tsomdcl 1-yi)acetyi]guan|d|ne

' H-%{i ﬁo[g' %s%rti;lpﬁ 5O @&tw} 46)1(659'{] &h?q?éﬁ-iggltr?éo —yl)ace{ylﬁéuamdme,
: i —[(2—|sobutyl~6—methyl-3~oxo-2 3-d;hydro-1 H-isoindol- 1-yl)acetyl]guamdme
' N [(5—tert—butyl-2-|sobutyl 3-0x0-2,3-dihydro-1H-isoindol-1 -yl)acetyl]guamdlne
N-{{6-tert-butyl-2-isebutyl- 3-ox0-2,3fdlhydro-1 H-isoindol-1-yl)acetylJguanidine,
| ._ -N-[(2-isobutyl-5’-isopropoxy-3-oxo-2:,3-dihydr0-1 H-isdindol-1—yl)écetyl]guaﬁidine‘, .
20 N-{(5-chioro-2-isobutyl-3-0x0-2,3-dihydro-1H-isoindol-1-yl)acetyljguanidine,
'. @ . N -[(6—chloro-2—rsobutyl 3-0X0-2 3-d|hydro-1 H-isoindol-1 -yl)acetyl]guamdme
o -_N—[(5-chIoro-2-cyclopropylmethyl-3-oxo—2 3—d|hydro-1 H-isoindol- 1-yl)acety|]guan1dme
'N-[(G-chloro-2-cyclopropylmethyl 3-0%0-2,3- -dihydro-1 H-isoindol-1 -yt)acetyl]guantdme -
S f' N-[(5- chloro-3-oxo-2 -(2,2, 2-tnﬂuoroethyl)—2 3-dthydro-1H |somdol- -yl)acetyl]guamdme, -
K 25 -[(6-chloro-3-oxo—2—(2 2 2—tnﬂuoroethyl)—2 3-d|hydro-1H-|solndol 1-yl)acetyl]guamdlne, o
R . -N-[(5-ch|oro-3—oxo-2-(3 3 3-tnﬂuoropropyl)—2 3-d|hydro-1H -isoindo}- 1-yi)acetyl]-
- "guanidine,
N-[(6-chloro-3 -oxo-2—(3 3 3-tr|ﬂuoropropyl)-2 3- dthydro—1H-|somdol- -yl)acetyl]—

S @guan;dzne, . - .
o 30 ~[(5-chloro-3-ox0-2—(444—tr|ﬂuorobutyl)-2 3-dlhydro-1 H-lsomdol- -yl)acetyl]guamdme, : _' |
-~ N- [(6-chloro-3-oxo-2—(4 4,4~ tnﬂuorobutyl)—2 3-d|hydro-1 H-lsomdol» -yl)acetyl]guamdme N
" N- [(5,_6-d1chioro—2-_lsobutyl-3-oxo-2__,3-dthydro -1H-isoindol-1 -yl)acety!]guamdme, o




- N-[2-(6-Chl oro-2- cycl opropyi met hyl - 3- oxo- 2, 3- d|hydr -
Hi soi ndg{,4 (Jg%l )z@cetyl] guanidine, (S)- 1SSeptember 2006
N-[2-(6 Pap/aorase cycl opr opyl met hyl - 3- oxo- 2, 3-di hydr o- | H-i g@?ﬁ&'@-‘f’”@@l) acet -
yl]1- guanidine, 15 (R)-
N-[ 2- (5- Chl-or o- 2- cycl opr opyl net hyl - 3- oxo- 2, 3-di hydro- 1
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oot AR it BB, .,
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- pharmaceutical |y acceptable salts thereof as claimed in.one or nore of the

tlai e N-l2oyaoprosy ety kiane- Srruatemethz, $-ylibydearirisoindakdryhagewil-

conbi naidn%ﬁ lmzt h ot her pharnmacol ogi cal. active ingredients or nedicanents.
13 Sept ‘fj D06 WD 03/101450 PCT/ EP03/05279 132 10. The use of a

conpourng-[(g -cgfdh@mynwémyl -3adietrifluromietiyr2csdinind 1H-olraiuldbyifacety]-t s
thereof as clainmed in one or nore of clains |I.to 6 for producing a )
“medOcar@4anigive, the treatment or prophylaxis of acute or chronic damage ({-
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- organs a&gﬂ/ggéwgé‘%’for the treatnment or 10 prophyl axis of states of shock,

f or15i nsN<§(BsexabHeiflgoromebthyk?-(8 3; SHtnfumnpropiyt)ck 3-dihydrobtpiscindali-yi)adetyll- or
bact er |gadans£ggk of diseases in which cellular proI iferation
N- [(3-oxo-6-tr|ﬂuoromethyl-2-(3 3 3-tr|ﬂuoropropyl)-2 3-dihydro- 1H—tsomdol- —yl)acetyl]- :
' .guanldme ‘ \ '
N-[(3-ox0-2-(4,4 4-tnﬂuorobutyl) 5-tr|ﬂuoromethyl-2 3—d|hydro-1 H-lsomdol 1—y!)acetyl]
20 guamdme : R
o -[(3-oxo-2-(4 44-tr|ﬂuorobutyl)—6-tnﬂuoromethy!—2 3-dihydro-1 H-isoindol-1 yl)acetyl] {J* '
| ~ guanidine, ' S S o
[1-(2-guanidino-1- methyl-2-oxoethyl)—3—oxo-1 ,3-dihydroisoindol-2-yljacetic acid,
, N-{2-[3-ox0-2-(2- pyrrolld:n -1-ylethyl}-2,3-dihydro-1H-isoindo}- 1-yl]prop|onyl}guamd|ne -
. 25 | N-[2-(2- hydroxyethyl)—3-oxo-2 3- dlhydro-1 H-isoindol-1-yl)propionyl]guanidine, |
o ~ N-{2-[6- Methanesulfonyl-3-oxo-2—(2 2 2-tnﬂuoro-ethy|)—2 3-dihydro-t1H-isoindol- 1-yl]- :
acetyl}-guanidine, | B : : N
. N-[2-{2- CyCIOpmpyImethyl 6-methanesuifonyl -3-ox0-2,3-dihydro-1 H-|somdoi ‘i-yl)
: acetyl]-guanidinium, '
30 . .N-{Z [5,6-Difluoro- 3-oxo-2 (3 3 3—tnﬂuoro-propyl)—2 3- dthydro-1H-|somdol -1-yl]- acetyl}
o guamdme '




represents a primary or secondary cause, of cancer, of t ast

pr ost.at ewolnpper4se ophy and- of prostate hyperpl asia, of g?ﬁ@&ﬁﬁ@ ?@gis or of
- di sturbances of lipid netabolism of high blood pressure, in particular

essential hyper tension, of disorders of 15 the central nervous system

especially of disorders resulting fromoverexcitability of the OCNS, such

as epilepsy or centrally induced convil@8i ons, .or of disorders of the

central nervous system especially of anxiety states, depressions or
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of 18 cdRpir{@-[8fOxaa8-(RcR, AririBuarosattyiys-riluormeingk2 3 dibyttor 1 Hdsaipdalb #i]-
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.t hr eat eni ng cardiac ventricular fibrillation. 15. The ﬁg ) F\% cg(%ound of
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or in conbination with other medicanments or active ingredf&MEE034es52795
claimed in claim10 and/or 11 for producing a nedi canent for the treatnent
or prophylaxis of netastasis: 16. The use of a conpound of the fornula I
and/ or the pharmaceutically acceptabl eqzsalts thereof alone or in

conmbi nation with other nedicanments or active ingredients as clained in
for the treatnment or 20
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5 (11) I~ - the product obtained is then reacted with an
al koxy@}%f&(&r@hlmbé&*eymlopf@%éthypﬁm@Bﬂﬂlﬁydl‘b-‘i H—l Hﬁol Py
‘trial kég rri)aosphonoacet ate and a base c) the product al ned r's r °t ed
with g ATENS um chl ori de and a base, or with
(S) N-[2~ (6-Chloro—2—cyclopropyimethyl-3-oxo-2 3-dlhydro 1H-isoindol-1-yl)-acetyl]-
guanidine,
15 (R)- N-[2- (5-Chioro-2~cyclopropylmethyl-3~oxo—2 ,3-dihydro-1 H~lsomdol- «yl)—acetyl]-
guanidine,
(S} N-[2-(5-Chloro~2-cyclopropylmethyl—3—oxo-2 3-d|hydro*1 H-isoindol-1 -yl)-acetyl]—
'guamdme

and pharmaceutically acceptable saits and tautomers thereof.

2 7. A compound of the: formula I and/or phannaceutlca!{y acceptable salts thereof
as’ c!almed in on or more of clatms 1to 6 for use as medicament.

8.  'Apharmaceutical composition for'human veterinary and/or phytoprotective use
comptising an effective amount of a compound of the formula | andlor the

25 phannaceutlcally acceptable salts thereof as claimed in one or more of the claims 1 fo.
6, together with phannaceutlcally acceptable medium.

9., A pharmaoeutlcai composition for human, veterinary and/or phytoprotecuve use
| - comprising an effectlve amount of a compound of the formula | and/or the ' :
| 30 phannaceutlcal!y acceptable salfs thereof as clalmed tn one or more of the claims 1 to
6, together with pharmaceutlcally acceptable medium in combination with other
pharmacological active ingredients or medicaments, '




guanidine e.g. in an alcohol having 1, 2, 3 or 4 carbon_atons.

Process for the preparation of the corrpounds of the fordmppieml ﬁ%z%@fl ned in
one or MP&H4¥ aims 1 to 6, in which R4 and R6 are hydPEHERD3/05279

charact erised in that a) a conpound of the fornula Il (Rl and R2 having
the sanme definition as inclains | to :6) is reacted with an

al koxycar bonyl net hyl enetri phenyl - phosp ane in toluene, or 15 with a
trial kyl phosphonoacetate and a base .00OH RI H R2 O (Illl) b) the

- product. obtained is reacted with an, amine of the fornula R3NH2 (R3 havi ng
‘the sane neaning as defined in one or nore of clains 1 to 6) and a
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Process for the preparation of the conpounds of the-formul'a I as defined in,
one orthedreatoent oaprephylaxds of acutevarichmoms dasmage, adlsqrdem lelreet sequelae

o ondPh orbhRS ARk issteS callsed BRtoderta R veBiOY e hhis B 8 HBAGh of°
~al kyl Li proiphylakRagrathythrrads, @if'nmrtméafehﬁzgomﬂwrctvémh@maﬁﬁbmratlbhe@rreact ed

wth an aI koxycar bonyl net hyI enet dphenyl -~ phosphorane in toluene, or with 1

- et hoxwyocardimfﬁwtm @ig«eﬂlnsame@orsaacﬂomthedveaénm @r peophylaxipebisghemic
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. Processoffsifokels dfrmrﬁnblsme@fofpbﬂpﬁ@fm ahd tiBsudy forLtha trestmeniebr ned in
~one or nore of clainms .1 to 6, whi ch is an al kyI , Characterised |n .
‘thd@ prophylaxis of states of shock, for mstance allergic shock, cardiogenic shock, { L)

hypovolaemic shock or bacterial shock, of diseases in which cellular proliferation |
 represents a primary or secondary cause, of cancer, of metastasis, of prostate
" hypertrophy and of proStéte hyperplasia, of atherosclerosis or of disturbances of lipid
metabolism, of high blood pressure, in particular essential hypertension, of disorders of
15 the central nervous System especiaily of disorders resulting from overexcitability of thé _
~ CNS, such as epilepsy or centrally induced convulsnons or of disorders of the centra! |
newous system, especially of anxiety states, depressions or psychoses forthe -
treatment or prophylaxis of non- msulln-dependent diabetes mellitus (NIDDM) or. late
‘damage from diabetes, of thromboses, of disorders resulting from endothellal
© 20 dysfunction, of intermittent c!audlcatlon for the freatment or prophylaxis of fi brotlc
~_disorders of intemal organs, fibrotic disorders of the liver, fibrotic disorders of the - \k
| kidney, fibrotic disorders bf vessels, fibrotic disorders of lung and lﬁbrotic disorders of
the heart, for the treatment or prophyléxis of heart failure or of congestive heart failure,
- .of acute or chronic mﬂammatory d |sorders of disorders caused by protozoa, of malaria
25 . and of coccnchosrs in poultry, and for use for surgtca! opéerations and organ - _
j transplantations, for preserving and stormg transplants for surgical procedures, for -
preventing age-related tissue change, for producing a medicament difected against B
-' aging or for prolonging life, for the treatment and reductlon of the cardlotoxm effects | in
thyrotox;coms or for produc:ng a d:agnostlc aid.
'11.. Theuseofa compoUrid of the formula | and/or the pharmaceutically acceptable
salts thereof as claimed in one or more of claims 1 to 6 in combination with other |



.a) a conpound of the fornmula IV (Rl to R5 having the s definitions as in
clainms 1lwaoos/foigsol S reacted, in the presence of lithi uﬂérgf m de,
‘W th an R6-Hal, where 15 Hal is F, d, Br. or 1. 0 RLNR3 R R4 OIV
R5 OQAlk b) the product obtained is reacted wi th guanidiniumchloride and a
base or withi guanidine, e.g. in an alcohol having 1, 2, 3 or4 carbon
.atons. 20 133

5

medicaments or active ingredients for producing-a medicament fdr the freatment or
‘ - prophylaxis of acute or chronic damage, disorders or indirect sequelae_of organs and
tissues caused by ischemic or reperfusion events, for the treatment or prophylaxis of
arrhythmias, of life-threatening cardiac ventricular fibrillation, of myecardial infarction,
5 of angina pec_t‘o.ris, for the treatment or prophylaxis of ischemic states of the heart, of
ischemic states of the peripheral and central nervous system or of stroke or of
_ischemic states of peripheral organs and tissues, for the treatment or probhylakis of
~states of shock, for instance allergic shock, cardiogenic shock, hypovolaemic shock or
bacterial shock, of diseases in which cellular proliferation represents a primary or
' L) 10 secohdary cause, of cancer, of metastasis, of prostate hypertrophy and of prostate
hyperplasia, of atherosclerosis or of disturbances of lipid metabolism, of high blood
pressure, in particular essential hypertension, of disorders of the central nervous _
- system, especially of disorders resulting from oVerexcitabiIity of the CNS, such as
. epilepsy or centraily induced convulsions, or of disorders of the central nervous
15 = system, especially of anxiety states, depressions or psychoses, for thektreatment or
| 'prophylaxis of non-insulin-dependent diabetes mellitus (NIDDM) or late damage from
~ diabetes, of thromboses, of disorders resultmg from endothelial dysfunctlon of
intermittent claudication, for the treatment or prophylaxns of fibrotic disorders of internal
~organs, fibrotic disorders of the liver, fibrotic disorders of the kidney, fibrotic disorders
20 - of vessels, fibrotic disOrders of lung and ﬁbrotic disorders of the heart, for the treatment
| (g) ' or prophylaxis of heart failure or of congeetiVe‘heart failure, of acute or chronic’ |
\ inﬂemmatory disofders of .disorders caused by protozoa, of malaria and of coccidiosis
in pouliry, and for use for surglcal operat:ons and organ transplantatlons for
! preserving and storlng transplants for surglcal procedures, for preventmg age- reiated
25 fissue change, for produclng a medicament directed against aging or for prolonging
' [ife, for the treatment and reduction of the cardiotoxic effects in'ihyrotoxicosis‘or for

- producing a diagnostic aid.

12, Theuse of a compound of the formila | and/or the pharmaceutically acceptable .
30 _‘salts thereof as CIaimed in claim 10 in combination with cardiotoxic or cytotoxic
- . medicaments or active mgredlents for producmg a medicament with reduced
| _ cardmtox;c and cytotoxic properties.
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13.  The use of a compound of the formula | and/or the pharmaceutlcally acceptable

salts thereof alone orin combmatlon with other medlcaments or active mgrednents as
claimed in claim 10 and/or 11 for producing a medicament for the treatment or
prophylaxis of acute or chronic damage, disorders or indirect sequelae of organs and

tissues caused by ischemic or reperfusion events.

14. " Theuse of a compound of the formula | and/or the pharmaceutically acceptable
| ‘salts thereof alone of in combination with other' medicaments or actlve mgredlents as
claimed in claim 10 and/or 11 for producing a medicament for the treatment of life-
 threatening cardiac ventricular fibrillation, |

15.  The use of a compound of the formula | and/or the phannaceuticéliy acceptablé

* salts thereof alone or in combination with other medicaments or active ingredients as

claimed in claim 10 and/or 11 for producing a medlcament for the treatment or -

- prophylax:s of metastasis.

16.  The use of a compound of the formula | and/or the pharmaceutically acceptabie

" salts thereof alone or in combination Wlth other medicaments or active ingredients as

~claimed in claim 10 and/or 11 for prodUcing a medicament for the treatment or

20

30

prophylax:s of fibrotic disorders of the heart of heart failure or of congestlve heart

' fa:lure

17.  The use of a compound of the formula llandlor the pharmaceUtically acceptable

S 'salts thereof as claimed in one or more of claims 1 o 6 alone or in combination with
25
or prophylams of dzseases which are related to NHE.

other medicaments or active lngred:ents for producing a medlcament for the treatment

18.  The use of a compound of the formula | and/or the pharmaceutically acceptable

salts thereof as claimed in one or more of claims 1 to 6 alone or in combination with -~

dt_her medicaments or active ingredienfs for producing a medicament for the treatment

or prophylaxis of diseases which are related to NHEA1.
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19.  Process for the preparation of the compounds of the formula | as defined in one

“or more of claims 1 to 6, in which R4 and R6 are hydrogen characterised in that

a)a complex hydride is reacted with a phthalimide (of the formula II, R1, R2 and R3

| having the same definition as in claims 1 fo 6),

(“)

b) the product obtamed is then reacted with an alkoxycarbonylmethylenetnphenyl—
phosphorane in toluene, or w:th a trialkyl phosphonoacetate and a base

~ ¢) the product obtained is reacted with guanidinium chloride and a base or with
-guamdlne e.g.in an alcohol having 1,2, 3 or 4 carbon atoms,

20.  Process for the pre_p_aration of the compounds of the formula | as defined in one
or more of claims 1 to 6, in which R4 and R6 are hydrogen, characterised in that

" a) a compound of the formula il| (R1 and R2 having the same definition as in claims 1
.- to 6)is reacted with an aIkoxycarbonytmethylenetnphenyl-phosphorane in toluene, or
15

with a trialkyl phosphonoacetate and a base

- ‘

| b) the product obtamed is reacted with an amine of the formula R3NH2 (R3 havmg the

“same meaning as defined in one or more of clalms 1to0 6) and a carbodiimide
_ c) the product obtained is reacted with guanidinium chloride and a base or W|th

guamrdlne e.g. in an alcohol having 1, 2, 3 or 4 carbon atoms.
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| guanldlne e.g.inan alcohol having 1, 2,3 0r4 carbon atoms.

22.  Process for the preparatlon of the compounds of the formula | as def ned in one

. 13 september 2006
WO 03/101450 ) . _ . PCT/EP03/05279

136

21. . Process for the preparation of the compounds of the formula | as defined in one
or more of claims 1 to 6, in which R4 is an alkyt and R6 is a hydrogen, charactensed in
that o

~* a) a phthalimide (of the formuta I as def ned in claim 19) is reacted W|th an .

alkylmagnesnum halide or an alkyllithium reagent in an ether 7
b) the product obtained is then reacted with an alkoxycarbonylmethyienetriphenyl-

| phosphorane in tolﬁene or with 1-ethoxy-1-trimethylsiloxyethylene and a Lewis acid

¢) the product obtained is reacted with guanldm:um chloride and a base, or with

or more of claims 1 to 6, in which R6 is an alkyl, characterised in that

- a) a compound of the formula IV (R1 to R5 having the same definitions as in claims 1
to 6), is reacted, in the presence-of iithlum diisopropylamide, with an R6-Hal, where

Halis F, CI Brorl.

oAk - )

| b the product obtalned is reacted with guamdlnlum chlorlde and a base orwith R

guamdzne e. .g. inan alcohol havmg 1 2,30r4 carbon atoms




