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FOR USE AS ADENCSI N A- 2A RECEPTOR AGONI STS Thi s
wOonenusse rel ates to organi ¢ conpounds, their PCT/EP2005/011344
preparati on and use as pharnmaceuticals. |n one
aspect, the present invention provides conpounds of
formulal RZ. .11 HNNN NNNs R3 R HOOH in free
or painE HOHTRATIIRI 8610 USE AS ABMEAIS@HEA,22 RECEPTOR AGONISTS
Cl- Cs- al kyl carbonyl, C3-Cs-cycl oal kyl car bonyl ,
- S02- C1- Cs-al kyl, C7-Cl14- aral kyl carbonyl or
-C(=0-C(=0 - NH C1-Cs-al kyl optionally substituted by
R4; R2 is hydrogen or Cl-Cs-al kyl optionally _
Thisdniysatipe (Rlasef 1ByPrEHUCFYMBRUAS, tRY PIEPEIEHPD GaMh Usqps Rparmaceuticals.
C2- Cs- al kenyl or C2-C8-al kynyl, or R3 is am no
optional |y substituted by C3-C8-cycloal kyl optionally
In omadspedr the pebsdny izvenren prayid RFompogpdest éﬂrwlsaﬁi no
optionally substituted by hydroxy, gﬁ-Clo-aryl or by
R5, or R3 is R6 optionally substjjtted by am no or
-NHC(=O-NHR7, or R3is -NH optionally
substituted - NH C(=0)- NH R7y_or is
Cl- Cs-al kyl ani nocar bonyl o4 N
C3-C8-cyc|oa|kyI@nino-cargLnyllop[L nally substituted
by am no, Cl-C8-lalk W nQ, Ndi (C]Cs-akkyl ) ani no or
-NH C(=0) - NH-&s" R4 and R6 are independently a 5-
or 6-nmenbered heterqeyciic ring containing at | east
one ring heteroaé§ﬁ1seP ed fromthe group
consi sting of nitrogen, ygen and sul phur, said 5- or
in fr& dreahesed Wigtgrocyclic ring being optionally
substituted by hal o, cyano, oxo, hydroxy, carboxy,
amno, nitro, Cl-Cs-alkyl, d-Cs-alkylsulfonyl,
1 ; ' rog ol C 1. % g
R 1sgrg;{dﬂ%%§ @1°@¥£lkylg_§fb9§yla bg}i/“ls SLRAMM A carbnyELsES 'C%?%%lﬁ}d,ég Ci4

lonal 'y substitute am nocar bonyl’;” and
arall@/ﬂ@rqué@raﬁ?de@ﬁ-%@-w-6r@-ﬂémtwaﬁéﬁ‘éﬂét}y@d PRt ng
containing at | east one ring heteroatom selected from
the group consisting of nitrogen, oxygen and sul phur,
R? isdgidtbgsn oo C1-€s\Mby2 00641048 552sROTYIEP2005h0r¥B44 2
menbered heterocyclic ring being optionally
substituted by hal o, cyano, oxo, hydroxy, carboxy,
R? isarpidnagenhiala, 6- GlalGsryhbkGi-Cellk@8d.al kyl sul f onyl

ami nocar bon 1-Cs- al kyl car bonyl Cl- al ,
or RO B P EREPPP el bl Ry Sar AR ol S by amine
or R&isrepbedledahistoespoionally aibsticurgd & hiyaraxyn §s-&ho-drghet byoRg

[ het erpat om sel ected fromthe group. consisting of

or Rnistr}% d)d’élﬁ?algfcﬁ‘(‘gﬁétﬁtegﬁjd' LU BHUr ,&Iga?%osriﬂgcgﬂso bei ng

or RORHNHEloptisadIBtsubstiratd byTHaC 0 )cBRR?, 0x0, hydr oxy,

or R3 is C;-Cg-alkylaminocarbonyl or C3-Cs-cycloalkylamino-carbonyl optionally substituted
by amino, C1-Cg-alkylamino, di(Ci-Cs-alkyl)amino or -NH-C(=0)-NH-R8;

R4, RS and RS are independently a 5- or 6-membered heterocyclic ring containing at least one
ring heteroatom selected from the group consisting of nitrogen, oxygen and sulphur, said 5- or
6-membered heterocyclic ring being optionally substituted by halo, cyano, oxo, hydroxy,
carboxy, amino, nitro, C;-Cs-alkyl, C;-Cg-alkylsulfonyl, aminocarbonyl, Ci1-Cs-alkylcarbonyl

or C1-Cs-alkoxy optionally substituted by aminocarbonyl; and

R7 and R? are independently a 5- or 6-memmbered heterocyclic ring containing at least one ring

heteroatom selected from the group consisting of nitrogen, oxygen and sulphur, said 5- or 6-



carboxy, am no, nitro, Cl-Cs-alkyl,
Cl- Cs-al kyl sul fonyl, am nocar bonyl ,
w@le06B4B5Ky| car bonyl, Cl-Cs-al koxy opti onal | yPCT/EP2005/011344
substituted by am nocarbonyl. Terns used in the
specification have the fol |l ow ng nmeani ngs: "Optionally
substituted" nmeans the group referred to can be
r TR e b
me“ﬁ%‘f‘*’?%*%%@?%.@%ﬁ%a@ls@ R S b aEn ar ke Mo
Carb@alﬂi i, nﬂlrps@e@s*@lﬁ@h&af@s@ﬂkylsuﬁahb” minbmbg@énCl &s-alkylcarbonyl,

éggmg%pg'oﬂ?l s bP@tu@%ﬁlﬁirﬂﬁOcaﬁl{% Sf‘ihgxe a\%éﬁ @Féeer}'xggrﬁ% P%terocyclic
rmglentamlp; eﬂ%abﬂleyrmm hctr:mathlmiﬁcR@ fronRthegutygt Ednstseidg oy nitrogen,
oxy%eentagrdgg C%rl éaxfi rm a\él\,‘(;on elng rﬁlé)naél?}r? g{tutge%g?rr aﬁogrj%gano, oxo, hydroxy,
carbkb&? eangad,orors e¢1e6§ ekikyf @mgtaﬁi@l@ﬁfoupl comgb&irbouwgyl 0€:-Cs-alkylcarbonyl,
é\ o en % B and hur substituted by hal o,
SPEPD é%u gtfed yi 1§ﬁﬁ§%¥i ted at two positions
by chloro. "Cl-Cs-al kyl" as used herein denotes
strai ght chain or branched al kyl having 1 to 8 carbon
Terrgs vyed 1n thespesiligaripn bavede fpligpring meanims: al kyl . Wen R2
|s C -Cs-al kyl optionally substituted by G66-0 o-aryl,
) IS preferably ei ther unsubstituted d -C6-al kyl,
Op@gp@;{éyj sabstfuisd himdang hetgosypl refarrsdgo eopeecivbtitpted at one or more
2)idy 8
pomggﬂé’??e ut%)é Ee o%%ﬁ%&a@ﬁgéa S%ne(%lggkﬁglg&&ésﬁ!) : he radicals
lwwémb¥@i®spe0|ally pentyl) substituted at one p03|t|on
by naphthyl or at two positions by phenyl.
" C2-Cs-al kenyl " as used herein denotes straight chain
“Haby" dr'dabged’ :ltw@mdnanebomaycheaﬂm&hteh athloro@nbeiming ot odBne. Preferably

halocgclggrm R’ﬂ? 1 ab hg eg Bgre axia lé/ obtpon \@ ngp qﬁsgsglgllafemtuted by -NH-
C(= @GN—H;BZ avteyanpf is aaS~ arsethembered Iheuéedthcdis risglcahgiiing haleBst one ring

che h ocarbon chains that contai
hete Ry AP OEO T EEPGP UPE LAV BRe, GRBER TS ey substnuted by
halob eia€l Betamadydip tringigtbd beticuael at@wopoEieiciariyamicar bon doubl e
bonds. Preferably C2-Cs-al kynyl is C2-C6-al kynyl. Wen
R3 is C2-Cs-alkynyl it is preferably C2-C6-al kynyl,
“C-E3REG1 sl (e BXYMYden o k@ai ﬁﬂl@iﬁinadf Brzn@ﬁ@f Q‘Il(l}?phav\/}@ 1 to 8 carbon
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aconiis BiF ARG LA NN o atr &l FghtY At o br ajfke/ﬁ@atl%ﬂaimbsmwted by
Ce- dqayﬂg R21s ﬁ@f&akﬂ?%@ﬁ’é} un@m{r&te&{a@ﬁpwe@@ag@y gérhgwr hexyl, more

cl oal as used

espe@é%t@é Ce%ﬁalz @ar@lylpcﬁa@ %Yssot BB ﬂnﬁ’g adlgl E@bﬁn@et@d@y Ce-Cro-aryl,
espekiQlly C%ES?-QIIR'yP n@oﬂsgeem( bént I ngu&useh ABnd SM%Q @p%ﬁghm or at
cycl o utyI cycl openty cycl ohexyl, cyc o hepty
“Voéyﬂﬂ@ﬁéwy1enﬁny of mhlch can be substituted by one or
nore, usually one or two, G -C4-alkyl groups, or a

biC¥C|IC group such as bicycl oheptyl or bicycl ooctyl.
“Cr-Prathendbhy ueg-tessin dyndterastiayght chanGy- gended| hydrdoprhon chains that

cont _e%té)[%g%a;r/%?rgg qula%%% ok to?éj a]lggoxg: %oncgo b‘?@t)ﬁc%/s[ {’referably Co-Cs-

I's preferal cyc
alkemprieCeSpakemiiT.y cycl ohexyl . Cl Cs- al kyl ami no" and
"di (Cl-Cs-al kyl )am no " as used herein denote am no
substituted
“Cy-Cs-alkynyl” as used herein denotes straight chain or branched hydrocarbon chains that

contain 2 to 8 carbon atoms and one or more carbori-carbon triple bonds and optionally one
or more carbon-carbon double bonds. Preferably C,—~Cs-alkynyl is Cy-Cs-alkynyl. When R? is
Cz-Cg-alkynyl it is preferably C,-Cg-alkynyl, especially hexynyl, more especially -C=C-C4Hs.



respectively by one or two Cl-Cs-al kyl groups as

her ei nbef ore defined, which may be the sane or
waledobesssnt . Preferably Cl-Cs-al kyl amino and  PCT/EP2005/011344

di (Cl-Cs-al kyl ami no are respectively Cl-C4- al kyl am no

and di (Cl1-C4-al kyl )am no. When R3 is optionally

substituted by C Cs-al kylamno, d-Cs-alkylamno is
“Cﬂgfsej @lfxgﬁlay ugg }Qfl’eﬁldgx%t@s;?tﬁ h(t: gl?zgxg %l‘ E}Iang}he%tahlwﬁrﬂar\}glgof to 8 carbon

Y I - LS- y yl

atomg)Prefeably Koxycdkoony ICi-Gelipsgd herein denote

O -Cs-al kyl or Cl- Cs-al koxy respectively as

her ei nbef ore defined attached by a carbon atomto a
"Csdardydngikylgrouped hepeinfdencitd gycloalkgBhalingyd wat bogyirbandtoms, for

- ) r -a kb l._an
exa@[eg&?alﬁlég%%&gg %Dr{]:blag %gc%ep P%lé%j};a?/c!b%%rl, c?fcr:]l%pené%yl‘ii cyclohexyl,
cyclblﬁ?@t)ﬁi@; cyj,cci:dc&a}tlkgﬂyoﬁr\ﬁodyctah tesubsedet é)lyehﬂ otlened, @sually one or two,
s herei before

é’ups all 1cyc‘rﬁc BT 2 I?l%c egtg lg\(’ﬁtlé,o%%neldfep%abw C3-Cs-

ar §on P&t O
cycl&dk a8 m@ﬁt@&;&d@dﬂq&r%’hww ls&nﬁae Gsbstxfm&l macmkemmnm C3-Cs-

o S LR g 1 o o8

cyclopropylcarbonyl or cycl obutyl carbonyl .
) c) oal k nm.no s used herein denotes
Gy a@wﬁmaﬁ H Gl et re st dorae HBHEP By tuted
respéct@@lrytb@fbn@b@mv& Q¢ ihall B}H FRPERs RErOINberb readtfiabd, Rehifl AP be the same
Prefera%é@’gg i ' oal kylam.ng is C3-Cs-cycl oal | cyl
or diffres, Preietbln Gi-Gryl Megine stdNeroral ﬁi@ieﬁ&m@@earespewvely Ci-Ce
alkymmya;h@mcp@!; BRGYShir. W&mllgom&w §J!>@Etu@&ﬂ§}at3[1€s-§1kylammo,
0 carbon atons and which ¥or exanpl e,

Cs- %%Vé%mp ds pfietsiRP g E@’r@@élw&ﬁﬁ@ﬁy; eswcwdly Biveyreinp @r@r@ﬁyéammo
such as naphthyl. Preferably C6-C o-aryl is phenyl or
napht hyl . When R2 is Cl- Cs-al kyl substituted by
“Cl@ﬂ@ymdwwl” 8- W 1oCarlippxyicarbonplf e abidyheptie dgnote |61 C-alkyl or Cr-
Cs- aﬂé)%)tzgﬁécmvyp agq)lgx%éx%%ﬁg‘é gefﬁ gg/eal na%g?g%é%%ﬁﬂatém tfo a carbonyl group.

ar al as use
Pref@*gblﬁﬁh@s@lk}@zp.rbq)w|ané§1'|%ﬂ@1md¥e¢rbp@/1 adae@u—ﬁedl,kylcm bonyl and C4-Cs-

dko%?%?%%&gf§&f§%3' -G o-aryl as hereinbefore defined.

4-aralkyl is C7-A O aral kyl such as
phenyl a-C4-al kyl, especially benzyl.

" K an1nocar nyl" .an . :
ot G5 RSO PE R 80 sl ity deioe
attadBibd bﬁs-cafﬂoyllaadimma aa:ﬂﬂ)oﬁﬁl gosum e tfealbkyCa0i-a@loalkylcarbonyl is C3-Cs-

cycl%agg S Clgolé:grg r}?ﬁ {1 b ef I% 6&@&8&40@? ftg%, ér%?eyrr]gbqy l%y&as—cycl oalkyl-

carbGﬁyl,C&pﬁdﬂy}dc&dbpﬂ@&kbﬂj@yltf c&@cl@Bm@&aﬂX)ﬁMOal kyl -
am nocar bonyl are Cl-C4-al kyl am nocar bonyl and
C3- Cs-cycl oal kyl am nocar bonyl respectively. Wien R3 is

" C3-Ch-ciSoaalkKythaidi" ne agdimyh dbﬁotesscpcﬁﬁl@nw as hereinbefore defined

Ianlnoc r bonyl especi al

attagﬁéggﬁaﬁﬁ B GATBR I 0TS DB AP EHIDERYP- Prefeigply Ca-Co-
cyd&ﬂkﬂaﬂmaﬁytkmy@ﬁﬂ&gpwhnmoas used herein denote

C6-C o-aryl and C7-Cl4-aryl kyl respectively as

her ei nbef ore defined attached by a carbon atomto a
" Ce- Q@JQ?I”YaIS us&f Péi'*an cf’ h&kex %le%va@gltgaﬂao@ ik Qﬁfrpﬁﬁyéroéﬁ that contains 6

Cl4-ary | car bonyl are C6-Cs-aryl carbonyl and

to 1Q:var@rbat@rryla|@§1|w:la¢}bmﬁy pe.rfes preernleedl ponoppdis gRaug such as phenyl or a
b1cy£ﬁ7 a%gu%) &Eﬁ %@ﬁﬁgoﬁ%l‘eri l){ bS QL Sxfyffs}lﬂh%l G? n%h@hyl When R?is C;-

| 'car b especl a ben
Cs- aﬁq’ybw}blsl‘a@mdm @oCio-aryl, Ce-Cio- aryl is preferably phenyl or naphthyl

C1—a4a\



"5- or 6-nmenbered heterocyclic ring containing at
| east one ring heteroatom sel ected fromthe group
weonsistssng of nitrogen, oxygen and sul phur” aBCT/BRI05/011344
herein may be, for exanple, furan, pyrrole,
pyrrolidine, pyrazole, imdazole, triazole,
isotriazole, tetrazole, thiadiazole, isothiazole,
" C7-(§)1§ ady 1§¥'OLS nseR el BSi0iR RS, G B&mpYCAZI- E]l*Ryl OXRZOh Bsfore

pyrazi ne, pyridazine rimdine
defingi, pléisamtﬂbby ﬁw&@ﬁnybaﬂ@relm&pf@q@e Wéiy P{elfqrél%lyﬁ"'é Cigziplkfds Cr-Cio-

Lhi 2z r red. het gLocyclic rings include
aral gsﬁg}ﬁ en%(: ?rg&§%iﬁg? ﬁ%rﬁhgyino, i mi dazol e
|sotr|azole pyrazol e, tetrazole, thiazole,

"Cy- %@yﬂTrglzrl%c%§8 r'l dh n%é)x 3 a?c%il [198in 8@&%9&)}1”@15 ugeﬁr}épem denote Ci-

azol e and azet’ di ne.
Cgabﬂmﬁmﬁamhéheﬁsh&kﬂﬂotymhmcmpumgdyamhb@nbdhgubémﬁﬂaﬁ@éWdbYa

t bstit { L
carbo%{aéclprgltgg{lﬁr &J?éf'l %r?)u{) fe 1&}3@ Q %@%O%ﬁl%%%gl a{n(zirés’-Cg( cycloalkyl

yano,
ammb&é@%&?ﬂ’are@ﬁb@éﬂ}(ylaﬁﬁﬂd&&‘boﬂyltamd Cs@s—@sloa]lkk})amlnm;@y

respeglé&@e&gi%ls gm%{‘ﬂ aﬁ%?z?r&ggi%é?r}y? tﬁl%aregetrm%&a d) aﬂy argfnocarbonyl

especPd§ ipkdAiEminBERDERADl y one or two positions, by
anlnocarbonyl Especially preferred substituents

i nclude nmethyl, ethyl, d propyl) and am no. When R3 is
" Co-Eb: afﬁcar%lﬁbf 3 ne,.- @P4tdr?l'ﬁ§llc£ﬂbo§ﬂb9afs ubddtiRekib yerlie CREw sryl and

pref'erably unsubstituted d zoly E unsugstltut bonyl
Cr- Cprqmékylcrﬁwmvebf as bﬁrﬁalzeé@rw fACptdRy AR B985 § G oonY
g1ou]€y1’19%f &}’o aryly,\!l‘x%en nd ics- @@a%@ﬁ?l@ﬂl@ddﬂ/aﬁ@%d iﬂ;ﬂcﬁﬁbony ] and
referably pyrrolidinyl

C7-Cm€pﬂkvlda 9nY1 rGWeEﬁl‘f?é’r ﬁ%hem)f {ig e Cre ISP RIOBY R = Prigprably Cr-Cio

a bstituted
R T S v i VR

disubstltuted by chloro pi perazi nyl substituted WO

"5- rﬁérg ergx? %e %-I-SIEP %%%Sgbgga}rﬁé% at lgaﬁbnpﬂﬁg R&Sidhatdn sélé’cted from the

stitu one pOSItIOI’]
groupwnsdtmg lof nmrogpn pe«ygm gl sulpéaub £ r@s@d deremrmanke, 6@%@%%%6, furan,

pyrrgf\:“_q%@ %i-lg,'{hrﬁﬁo € &él%%zolg' trlg%lgqfoqplgio@éq?étéa%ol%u@lﬂdléz%eed

y unsubstitute
isothpblePbstadiaagple, patidikg pllsarlpiyier p))frlazinﬂydxamheb stoxprledyszingne

osition b t
pyr1%§1,nr:,d Pﬁrﬂm&[ VA @}Pe%z r?e)S pEiOI@S lni(orPam nb%garzxglré &Q&He dtfdzole.
Prefed i Sletet dtyelik Bygs il Y m@ramhlk;l—ﬁ&ohﬂ&e; momehm,amh@azo e, isotriazole,

unsubsti t ut ed er|d| 1 pe subst.i
pyragile tﬁé%zlogel, E)lﬂazdﬁe élﬂyflgW}?i plpﬁncg A Ipggrazmle, fuld§ %Xfﬁole,
1sox§zlép:3 bidddRt Ald &B@dﬂi@sﬂ HeisoBr Bymdaylsdret hieyérpq@hc ring can be
yrrolidinyl substltuted at one]f05|t 0

syt 9 T oA GUBHUHEL EhPR SBEIAREAP T R ST g O
omﬁé)rﬁ Whilg%yafﬁé’ é&%y&k@kﬁ%ﬁrﬁd&?, fAMbexitror €4 Tb-alyl, Ci-Cs-
e

t at
A LA NN R

one me% g ﬁxong GlEREMly e & thoHBRiohEIHGaTin&arisingP Bapecially
group ‘of I nt'egers or steps but not the e Euskpn(9ﬂz
pref@mgd sobstisnerthinsfie neat ﬁéteélpvloqi pgcrpdhﬁnéfafﬁlff*ﬂ §8 s

al<y§atrrﬁ{1) S optic c(n%ﬁlﬁ P@%lt&t@ RedSs 19E>ré‘f&591‘#|u%sdbshﬁtefd iggdolyl,

e Wwher & ben RS
unsmﬂﬁsedaphquldowlb@nymlda@gylcsgbw@qeéar RS‘FI RositiogrRy G1-Ca-alkyl. When

; Ny &a 1, piperidinyl
is R¢ @;(mo&%l'}dc%é? ul\ﬁlaqu@-céé(]‘l @lﬂg% %ng%?a¥ga5%}p%¥r¥odidén piperidiny

or pffrazinyl and, where relevant, R7 is preferably unsubstltuted thiophenyl, unsu)éstxtuted

pyridinyl, unsubstituted pyrrolidinyl, pyridinyl disubstituted by chloro, piperazinyl substituted



R2 is hydrogen or Cl-Cs-al kyl optionally substituted
by C6-Clo-aryl; R3 is halo or C2-C8-al kynyl, or R3is
W@PRi060435p1 i onal I y substituted by C3-C8-cycl oal RGT/EP2005/011344

optionally substituted by anmino, or R3 is

Cl1- C8- al kyl am no optional | yssubstituted by hydroxy,

C6- Clo-aryl or by R5, or R3is R6 optionally

subst it , idR3yl] & piperidinyl
+tone SRRV R AR s UG TRl R R Pl ) Sggperidiny
submkmsdﬁ&m@@o&hbyﬂﬂnwndca¥6%%WnFﬁp$|onalIy substituted by

-NH- RoPp%g}(ﬁgﬁ‘Blékr)sél u e r er OC ?%—IF@’ A & %fgﬁ?ﬂﬁ? gﬁ@utbLthu@eQprrrolidinyl

Irc ri n con
or R¢ iOfi€ro 1ﬂlr@gsdi:@tlﬂitﬁhitmne$>elsﬁtnneldy £NbhRC{He) IgHoB;bwhere R7 s

unsubs@t?ns Stél 0 IO&PSIP C;)sg(?n% m%@agrbéH%lQHHsrt’tllléalbq RH- el{=0)-

el n 1 on a
NH- RSSRbfétplréfbleE/ lh}éu&htﬁﬁd @M@yldm)ﬂnphpaidlam]cbuﬁstltateé at one position by

ependen or menber ed heter
ey on mOEaY! PR e TSl BRI By seicd
atoneﬁ&ﬁmgM@Mﬁ,Qp@ﬁlstlng of nitrogen, oxygen and sul phur

said 5- or 6- nenbered heterocyclic ring being
optionally substituted by hal o, Cl-Cs-alkyl,

Throu%? LuChisdbkdfica il nani khe Slhairds Brat @1l kv, rﬂﬁl‘@ﬁfhed:ontext requires
eter OcyC| icri ng cont ai ni ng at | east ong r

otherwivet e @/@r@ﬁ?org@l@ct@rdvaflﬁemnfﬁtéc PO TRBIEN St igmgrising will be

unders&)‘oﬁ }g\g tﬁ’é(%gﬁl@mﬁ'm 234 Rh Lx‘ﬁtegé%&ﬂ%ﬁép&ir' grolyy 6f iBtezed or steps but
formula I in free or éalt forminclude
not thetdxo@eom,héa@y RRhef HItEREr TS WP IOy 186 hBhpFegers or steps.

C3- Cs-cycl oal kyl car bonyl, -S02-Cl-C4-al kyl
C7- Clo-ar al kyl carbonyl or -C(=0 -C(=0 - NH- C1- C4- al kyl
Preferraptéropraindy of itrgwila Lindtpe aer witeloppdielbémthisge Rasrewo

1 8 ! nyl® 14-4r carbon
OSSR 5 S EPIIFOSE oo
or -C(=aD @hé)ﬁ@EHﬂu6ﬂa%ylﬁﬁw@§@ysab¥huwﬂﬁw halo or

nal |y isubstituted
R2is héf%rosw Rsoebt s e s A PR Ty
R3 is hslehstdtQtAkdyrgl, one position by amno, or R3 is
Cl- C4-al k

or R3 1B§mwoorp61)9 aﬁ)bﬂlg)%ﬁsulflg 5 I&u E%gcy% oaHﬁa\;g ?trlor{_%g?o tsl%l.('gl%tk amino,

or R3i§ @ﬂglatl@lﬁﬁinabpﬁBﬁalmsbétlmﬂecbby aApdnoay,oCs- C1o-ary1 or by R

gy
or R* g Dpert e AU UG DpOTIP SR DY DI NG R7. or R
or R3 ik SN@iLRCAp@éAﬁM @Hb&ﬁ@%@d ﬁlaﬁ%c sgzaﬂ;tm ed at one
Posi t1on - = ..
or R ip ﬁ?dﬁp@Hﬁ’éarWWC%bsnﬂ@Pﬂ%nﬁ%WEHl TP rg%R@ﬁ TONHR
R4, RS %%HtRa'aﬂa' iRefRhdéRBSE 505 -rhdlgere hek ARy it rag @atating poleast one

roup consi sting of nitroge oxygen and sul
g s e s ey Karuh oS U B Rah A A, i 5-r

6- men%%fd%@%%cl%@hﬁé bLiHE 66kidhal ﬁlbl@@ﬁitéd Bﬁcbxcggmcy%nm kyl ;

are |ndepen ent a 5. or 6- nenbereq :
R7 anchBt &e dedepbidently ag- ©5 ATBEHD BiS é’{etqr@carglc HR& CORIARNE at least one ring

heterogt%%xege%%egq}cﬁﬁ ltl’?ézér%q%%rg%ﬁr{keofg{lﬁﬁ erf; %&%eﬁtanﬂgu%ur, said 5- or 6-

rogen, oxygen and sul phur, sai - -
membéret! éewwmhcmng bﬁgﬂ&@ptwgleélmsubﬁémﬁﬁl @’dﬁ%‘bl@t&jﬂeﬂ B Cé)g:é alkyl-

sulfon}cf)l, Lye grog-ln{én%%%ecbpfetgg&pchc%g containing at least one ring heteroatom

selected from the group consisting of nitrogen, oxygen and sulphur.

Especially preferred compounds of formula I in free or salt form include those where
R is C;-Cy-alkylcarbonyl, Cs-Cs-cycloalkkylcarbonyl, -SO2-Ci-Cs-alkyl, Cy-Cro-aralkylcarbonyl
or -C(=0)-C(=0)-NH-C-Cs-alkyl optionally substituted at one position by R%;



C4-al kyl, Cl-C4-al kylsul fonyl, or a 5- or 6-nmenbered
N-heterocyclic ring. In a second aspect, the present
WO pwendisen provi des conpounds of fornula |, i NPGIERIN0RAL11344
i s hydrogen, Cl-C8-alkyl carbonyl,
C3- C8-cycl oal kyl car bonyl , 4S02- Cl1-Cs-al kyl, C7-Cl4-
ar al kyl carbonyl or -C(=0) -C(=0) -NH Cl1-Cs-al kyl
. i.Qn t | SulNERQDEoRposition by Cs-Cio-
R*is h’%%%g’-ﬁlllsw?tﬁg%ta |%n%ltiﬁsylgyubcsﬁst %gd by C6- Clo- arpyl R?Y
aryl; is hydrogen, halo, C2-Cs-alkenyl or C2-Cs-al kynyl, or

. i tionally substituted by C3-Ca-cycl oal Kyl
Re s halo fghg{g]lay szgstltut ed by amino, or R3is

or R? 1sca1m1@s oahklyellhrmuhsrltu]:rdla@nad: pasitsmhdyiGubearclnpllig apesally
b oéllob mmg or R3is R6 optionally
su S“t‘étﬁ%gti?pteﬁ dByam no or -N-]-1-C(=0)-NHR7, or R3
or R? 1§ﬂr—C§3al&|yllaﬁyﬂl(amHEOOH€cbﬂrtylle 0D tW@prc(SSEQ;rydjydwdroxy, phenyl or by RS,
or R3 s%%‘!(&xogra (}/at C(tr%t Ioogca}rll lbb' %’rﬁ%%%é lﬁ;ﬁ% —@S I@HIP@O,’
or R3 19%@(%&&[’1&11&%&% cﬁtl@oﬁﬁlca)rley +NI§H€@@EI@J)€NH R’,a 5-

er.ed te rin ai Ni i
or R igfisC A RHG TS G b TR T G Ao e =T
R4, RS £RNRE §rte|1ﬁ@p@iﬁddﬂx|ﬂ§rra0£@9,6 rﬁé@ﬂl@&d&ﬁ:ﬁbrsmcbh ting camdinRYg amleast one

Rs are independently a 5- or 6- ered hetero
ring heFeif%ﬁO‘@cfﬁlFétieﬁE ? e ar%%ionélﬁ%“% Eg““‘??eef‘e?’%%% ﬁ‘?géclgé

6- memE&@%Et@ﬁ)c%lQ%écw %ﬁtio‘ﬁ@ly@ukﬁt&ﬁt@@&lﬁ on®pygeon and:-Cs-alkyl; and
| phur, Said or nbered heterocyclic .rin

R and isng BRTTREY § SSRLSTIETUrEd ByeHek GI G e BiERq esst one rine

heterozﬂgltnes'élg&)g&: kot th'é'g@gu %El@ﬂlﬂ%jﬁ&dﬁﬁoéeﬁa&yg&ﬂ end kilghur, said S- or 6-
eteroatom sel ected fromt roup consi sti ng of

memben¢d heserenyclic @b@géﬁmgmﬁloé%ﬂwﬁb?tmp? feriey W&WG% bghalo, Cir-

Gl o Do o T 0 7 R oo rerner e 1O

Cl1-C8-al |l cyl carbonyl, C3-C8- cycloalkylcarbonyl
fula 1, hich
i e SRRl W L B SRR Bl .
R! is hRéﬂr,ongﬂZ Ch Cshajldylogonydr C1s- cygl@lkylpa@gpyban- G1-Cs-alkyl, C7-Cis-
t ut
aralkyl(“f EE c{?)‘/cg% %‘Qfé arﬁllﬁﬁf%ﬁklﬁ%%gj b%tﬁﬁegt}?yt%t ed
R2is hb&ro@r &stS/Z@ hidgl &yionafiy Eldnattdt?dé)u&t—@totwréld by ami no,
n aIIy substituted by
R3is hﬁéf&ﬁ%}k;l?aloeé goﬁé‘ﬂ/xl Oro% gi/ﬁ gr R3 is R6 optionally
or R3 i uRSld prﬁo@debyl?l:i%ﬂhﬂéﬂ by Cs- NHeﬁﬁb@k-beptRWally@p f3utied by amino,
-NH R6. . optionally I tut
or R* is L1468 a@%ﬁ’d’f‘%ﬁl"&’ﬁ‘l"ﬁ% gﬁi}ﬁeggﬁ PI% Cﬁ"y suB)sat §% gdiE%y
or R3 i3 NH'O%OTQ)U Nhlaﬁﬁutea%y aRﬁmo andNRG-HEO) 4NTdé?5endent ly a 5-
or 0 e BT S0 eSSl LA S0 0L Rl s
by ami(r‘lgn@l @Qhﬂ&la@ﬁm@' &L(Q%Palkﬁ)hy&ﬁﬂ) ANANTIIWCE (pOHNH eRFel R7 and
are i ndependent| )P( a 5- Wé nber ed. het er oc%/ t one
RS, RS ahdR- onidrPAgT R & Fostst SRECFFOG SR QeGP TgB Ablfes

ring h&&%%hh&l&‘ﬁéﬂbﬂ?orﬁ‘%fi@gﬁhb @gns%ftlr}!g &ff Iﬁ%gen @X{?’@I’hr@mﬂdphur, and
sulp said 5- or 6- nmenbered ete ocyclic ri,

R anchBY arg infsprmivatly ¢ S opSrnembeser %W%O“B’C oG PRk R least one ring
1eteroQt%§1§£e?e%yecalfk§m the group consisting of nitrogen, oxygen and sulphur, said 5- or 6-

iy aald S-or

membered heterocyclic ring being optionally subs tituted by a 5- or 6-membered heterocyclic
ring containing at least one ring heteroatom selected from the group consisting of nitrogen,

oxygen and sulphur.

Preferred compounds of formula I in free or salt form include those where



ring containing at | east one ring heteroatom sel ected
fromthe group consisting of nitrogen, oxygen and
W@ 0plesss2 Especi al |y preferred conpounds of f oPe/ER2005/011344

in free or salt forminclude those where RL is

Cl- C4-al | cyl carbonyl, C3-C6-tycl oal kyl car bonyl ,

-S02- C1- C4-al kyl, C7-d o-aral kyl carbonyl or

1 ' LEycsuR U;iﬂlﬁﬁraalk lcarbonyl

Rt is Cﬁ& %(g%fb@ﬂ}l@“@scéy &%Yo@ik%%b&b%?%lg%@ory Ca?i Oglﬁa Ky y ¥y
-Clef) +@1a@| 4N'H§Enb(§t akmk@dlobyﬂmm@we&rkw R% R3 is halo or

is l}ﬁlf(&?n&l@%l alk?]kcgffﬁmaﬁy éapS;J @ﬁ@lola)‘ylsl«'bSt i tuted

R t1 onal y substituted by anino,
R3 is lewlo BB (L &Cs@lle@4t,al kyl ami no optionally substituted by

%&@é{o@flgaa@su%sgtut (¥3N§‘q_ c@c%)llg% Hk)émﬁﬁy QQHUQIH:@JI '0357 amino,

]

N

0

3

am no

or R?id\Ek- @al&@tdn@ﬁ&bb\ﬂoﬁ&]b@hbﬁmt@d by le‘ld@cyf@s-@uekawl ordqy B,

is_Cl- ar bon substituted by
or R? 13@@%21 H‘}Jll?%mtﬁg% YRE a%rdci%téI (9(? I\Yléepéndently a 5-
or R3& —ﬁmﬂbﬁ&ﬁllb@hlﬁmwy@LNH =y thR?al ning at | east
one g het er oat om sel ect edfrom
R3¢%ﬁs‘p§“? I OFRTPPRY é’ﬁ“o%ﬁydgwtgﬁﬁd Urp urwba?nlﬁHR% ’and
R+, RE8nalme drodrreadratll ¥ 5aobé-nmieraeinhevedihste t«zrcrymlng: at least one
ring containing at |east one ring . heteroatom SeLEG & and

ring hepasht o Hesetfe BT ABARS %f@ilh@c’fafsmﬂwgakj@ﬁen SRYEBer SRy

R7 anﬁl'ﬂgpﬂy fndeﬁéﬂdﬂ:nﬁy 2Ot 0b6- rﬁ@ﬁﬁ%@écﬁlﬁ’et&@tﬂlﬁaﬁg l:d)rﬂ:afrﬂul@t least one ring
bei ng optionally substituted

he tergrspmyrsoleyieH ifcom FhWOEbﬁ@%iSHP&@P aiﬁfqg‘é‘bwyﬁfﬁea SHE““” said 5-or 6-

1 N&: HaF Qe sl &td-pgmbkred h et clic
memm%‘?g%g‘f?wlﬁef ,g@%]e@%(g R }hhur 00 2006, 045553 Ee o
ring d@@ﬁ'alnﬁﬁg @olse/asrlomzrmg l&t%@ﬁe@i salepipd Siost By BEQPPGRESisiRgof nitrogen,

of formula | are those described hereinafter
Oxygen ﬁ?ﬁsu%anpl es. The conpounds represented by fornul a

are capable of formng acid addition salts,

ticul arl L Rekdi ik en
N e
R is SH*Ct48albflcdrbensdo@pdummﬁﬂksflwgwd\, £ iCnélidley s FroSwe-asplkylcarbonyl

for a Baich
or - NEE Tl B B P 2R B S
R2 is 4¢tbger ohmlﬂalfa(ﬂdyl @ptlamlbr subdtituted bg&scf;0- -sulsfuri c aci d,
. h and organic acids, for exanple

R3 1S§ ﬁ)p‘gfa T @ﬁﬂgcar boxylic acids such as formc aci d,
or R%@ Qo @ﬁﬂl&da lﬁlrs}lﬁétlﬂﬁlfedagz ﬁl;-IdCQ caychoall,kybwpmpndm wbamu@bdaknu amino,

utyric aci al i iC ro R,
or Regg il R pEne R oaly P E e ap e R vl f
or Rﬂl'sQ@Uﬁ@%ﬁl\lﬂ}ﬁsxﬂﬁhﬁeéwmﬁs o BNEH-C(80)- bIII—bR7,SUCC| ni c

acid, aromatic carbox ] benzoi ¢ aci d,
or RiSchTBRS BEReBrl Hrdd - R RS o
or RFRI@:-BLA ﬁgbﬂm&@ﬂ?&ﬂypo;ﬁﬁindll@§ubsf1fdt¢lhle)n-y¢}&£é£:D¢ -Ni6Rd;

arorat i ¢ droxy acids such a dh dr ox‘}ibenzo|O(%ltie}r%ng,at least one
R4, R, h@CﬁR@gwgﬁméentg@ 8 or 6-membered heterocyclic ring ¢

ring % tE%gE&ﬁXQQ&Q& hakeng g?owoka%{ﬁg & rﬁﬁb@anbxygen and sulphur and

r oxynapht hal ene-"2- car boxyl 1 ¢ aci 1
R7 alatR& sresingépeadeBly QSngqumqmbéWg h)eE;F éll‘fo“”}:g cgate&mng at least one ring

hetef®3léh TRLAOX Y of 7B %%Lﬁn c%‘ﬁbgur%r of nitrogen, oxygen and sulphur, said 5- or é-

membered heterocyclic ring being optionally substituted by a 5- or 6-membered heterocyclic

-

(o]

a1

ring containing at least one ring heteroatom selected from the group consisting of nitrogen,

oxygen and sulphur.



Par a- met hyl cinnam c acid, and sul fonic acids such as
met hanesul foni c acid or benzenesulfonic acid. These
WG 2006043588 be prepared from conpounds of for MUPEI/EP1995/011344
known salt-form ng procedures. Conpounds of fornula I
whi ch contain acidic, e.g. 8arboxyl, groups, are also
capable of formng salts with bases, in particular
Espec1a‘®g%gm?§y oGk lcgmﬁgﬁﬁfg%@maﬁmgﬁqeﬁ‘e %Hﬁ@ d@s%nb&pﬁﬁeiﬁﬁftler in the
he art; "suitable such salts include netal
Examplal ts, partlcularly al kali metal or alkaline earth
metal salts such as sodium potassium nagnesium or
calciumsalts, or salts with ammonia or
The comlpamrniacreprbse@eddl by fauuelpﬂ abk eaprtiani orarensid afdition salts,

partlcugaéf;{ Cc‘]lglgt(‘: cagl'ysaggelp gae ac1§_ﬁc]19 th)%ns%:tt?rﬂh@ﬁﬁa%uncallgpaacceeptable acid

ese Ssa e pr
additioh gl &@H@&uﬂpl@lmffof foonuiula 1ﬂ1<ziuc&wthlos|®mhng®atmfa§m fog example,

hydrohaE gﬁﬁgstjs:;lg a% ¥CB‘8 g(gr?co?.cﬂo ucfg‘g?ﬁr%\l\ﬁce [&d ?broﬁnggud or hydroiodic

acid, nitﬁ@ihdldl cGushriopdit citdsyh@etaaie; alrﬂi()cb‘fgamc aﬁlds rfer @ranaﬁe ahphatlc

rono Lz T &8 e B T U i i

butyrlcoaqd Q%Ha)ﬁc@l?ﬂfdk@ aRidaREthS 4 BOABESdAGriomeld, tasarid adidibesalic acid,
hereof. Thé |nvent|§2%prOV|de i n anoth

dlcarbwﬂlﬁéﬂd-bﬂfuc Pieg B N34 Ot BHFGUR AT 21| AT o et ggh as
benzoi@hcid - $hlf)1%‘b9ﬁi@ﬂ:’ &AH Cd?ﬁﬂéﬁyﬁa%étu{ hoid (ﬁra-qumeh‘ﬂeaenzom acid or

repar ati on of npounds_of fornu
criphern AR 0T RO AT B0 OABEgkybensoic ald, Shydroxybenzoic

acid, 1&?5(0@%%6&%@%&% adiNoN3 My dFEY nhb IRBallehe-2 @} Ky lic acid,

refrn 'R2 and are as hereinbefore defined, with a
cinnarngoapdaangh e$ 3f(3manhthalenyl)p mpeneic prid, BeraznetBPRUFAN3TICACH o

para- 111(('“*:_r|_hyg9 gn%& g1 WhEE fdﬁlchc1H§ sxk%dd’sqgc?cﬂanesulfomc acid or benzenesulfonic

carbony - C8-cycl oal kyl car bonyl or
acid. ‘TiesCibies rraaryéjelqytpﬁatﬂbfmyllconxaoufsisa)fIf@ﬁlwlfhbb‘gﬂ‘éaﬁnéﬁ’é‘fq’(mmg
pnxfd %:hydrogen Cl-Cs-al kyl or Cl-Cs-allcoxy, in the
Bfésence of a base; (B) for the preparation of
conpounds of formula I where R3 is am no substituted

com i PR LR TR AR e B e
forming\alkonith b6¥es,Gh@aatiaplarphatmaiBitically R&eptsbllé@a@qstspdnaq thpse well
knownsllfllkgﬁé G!Lrtt ustultgblke)%uch salts includ e metal salts, particularly alkali metal or alkaline
earth metal salts such as sodium, potassium, magnesium or calcium salts, or salts with
ammonia or pharmaceutically acceptable o rganic amines or heterocyclic bases such as

ethanolamines, benzylamines or pyridine. These salts may be prepared from compounds of

formula Ia by known salt-forming procedures.

In those compounds where there is an asymmetric carbon atom the compounds exist in
individual optically active isomeric forms or as mixtures thereof, e.g. as diastereomeric
mixtures. The present invention embraces both individual optically active R and S isomers as

well as mixtures thereof.

The invention provides, in another aspect, a method of preparing a compound of formula Ia in

free or salt form which comprises

(i) (A) for the preparation of compounds of formula I, reacting a compound of formula II



am no or -NH C(=0)-NH R7, reacting a conpound of
formula IVR2Z i HN NN H- "J"" IV NCNNXR-/
woidoasher ein RL and R2 are as herei nbef ore de¢T/RRPm05/011344
and X is halo, with a compound of fornula Va or
formula Vb H2ZN-R3a Va H Vl® Rib/N .R3c wherein R3a is
C3-C8-cycl oal kyl optionally substituted by amno or R3
is Cr-Cs-alLkyl optionally substituted by hydroxy,
C6-Cro-aryl or by R5, where R5 ¥s as hereinbef=ore
defi ned, WO 2006/ 045552 PCT/ 005/ 011344 10 and R b
and Ric together forma 5 or B-nmenbered heterocyclic
ring that contains one resmi trogen atons and is
optional l'y substltutedé/am n l or -NH-C( =0 - NH R7,
where R7 is her nbe ef4 (0O far the
preparation ds of fo'}‘rmlaR, reacting a
compound of forrru Il X NH NNNR3 VI R-HO OH
wherein R1 and R3 are+as herei nbefore defined and X is
hal o, with a cdﬂ@pound @f formula VII HZN-R2 VI |

gp%gﬁ%gs énd &’3 are asl]qege?rllbré oerfe ° e 1ne§ letE a’ colmrf)oﬂgg oP SR RINCHT

RI—x? m

or a formula Illa

I
RM—O—C—K llla
wherein R! is hydrogen, C;-Cs-alkylca rbonyl, C;-Cs-cycloalkylcarbonyl or C7-Cis—
aralkylcarbonyl, X2 is a leaving group and K is hydrogen, C1-Cs-alkyl or C;-Cg-aldkoxy,

in the presence of a base;

(B) for the preparation of compounds of formula I where R3 is amino substituted by
Cs-Cs-cycloalkyl optionally substituted by amino or R? is C1-Cg-alkylamino optio nally
substituted by hydroxy, Ce-Cio-aryl or by R, or R3is R¢ optionally substituted by
amino or -NH-C(=0)-NH-R?, reacting a compound of formula IV

R
HN

% N
N < I N/)\x v

wherein R! and RZ are as hereinbefore defined and X is halo, with a compound of
formula Va or formula Vb
H,N—R™ Va
M Vb

Rsb/N\RSc

wherein R32 is C3-Cg-cycloalkyl optionally substituted by amino or R? is Cq-Cg-alL kyl
optionally substituted by hydroxy, Cs-Cio-aryl or by R, where R% is as hereinbef ore
defined,



(D) for the preparation of conmpounds of formula I,

deprotecting a conpound of fornula VIII R2 HN LOCO N
WOR2006/086552 N Rs VIII HO OH wherein Rl, R2 and R3I/EP®OH611344

her ei nbefore defined and L is Cl-Cs-al kyl; (E) for the

preparation of conmpounds of ¥lormula | wherein R3 is

Cl- C8-al | cyl am no- carbonyl or

%cﬁﬁ“%ﬁgl}gaéoﬁ@tl‘%p fBRRAr N meHbsLE hé‘t‘e?&y@i& ring that contains one

C(=O -NF-i-R8, where R8 is as hereinbefore

d@ff mﬁ@dnltfpé@c%tm@@ ancismpoandyobsiaiedl agnipX opdVH-C(=0 )-NH-R7,

200665552, RETIHERA005A0A1344 11 R2 s HN NN N H

N O HO (r)H wherein Rl and R2

are as hereinbefore defined and Y is O -C8-al kyl or

%%E ﬁérr gﬂé n%%ﬁh o'f? 1%1281119 seo?f?( l%&l C_&Ql%ew co‘ﬁqptonnd of formula
cUhpound of formula XI 0=C=N-R8 XI wherein T is

C6- Clo-aryloxy or a 5- or 6-nenkered heterocyclic ring
containing at |l east one ring heteroatom selected from
the group consisting of nigrog oxygen and sul phur
and R8 is as hereinbefore /B néa:N(F) for the
preparation of ﬁonpounds f formula | wherein R3 is

C2- C8- al kynyl , N ea ANCO i s formiNla |V
where Rl ang'R2 aré erei nbefore defined, with

HO "OH

wherein R! and R3 are as hereinbefore defined and X is halo, with a compound of
formula VII
H,N—R’ vil

wherein R? is as hereinbefore defined, in the presence of a base;

(D) for the preparation of compounds of formula I, deprotecting a compotand of
formula VIII

2

_R

HN
~
=
N N R® viil

HO OH
wherein R!, R2and R? are as hereinbefore defined and L is C;-Csg-alkyl;

(E) for the preparation of compounds of formula I wherein R3 is C;-Cs-alkoylamino-
carbonyl or C3-Cs-cycloalkylaminocarbonyl substituted by -NH-C(=0)-INEI-R$, where

R® is as hereinbefore defined, reacting a compound of formula IX



a conmpound of forrmula XIl R'-C=C-H XIl wherein RX is
Cl-C8-al kyl, in the presence of a base and a catal yst;

W@ Bo6Hers51 he preparation of conmpounds of for mUPEI/EP2005/011344
wherein or R3 is Cl-C8- al kyl am nocar bonyl optionally
substituted -NH C(=0) - NH Rsi1 reacting a conpound of
formula XIla R2 i HN N NN2CNNCORv XIla RL 11
O HO OH wherein Rl and R2 are as herei nbefore defined
and Ry is Cl-Cs-alkyl, og_ﬁ,@lﬁnally in. the presence of
a base, with a conmpound of|forrmula XIlb WO 2006/ 045552
PCT/ EP2005/ 011344 1 H N'l RzN~-C,IN -, R8 XIIb O

wherein Rz is Cl-C8~al an -NH-C(=O-NHRs is as
her ei nbef gre definéd; o l (H) for t,lghe preparation of
I"S-y€l - al kylam no-

conpoundsNQf forgulani K3 - '
car bongl “ sub3 ted by - NH-C(—H)) NH-Rs where R8 is a
5- or 6-nenbeyred/ heterocyclic ©ing containing at

| east one r| e het er oat om sel ected fromthe group
consi sting HBf Tnitr Een oxygen and sul phur, that ring
RGN %U Qﬁ& 'Rt lAI—eeﬂ ¥ Gbefose daddenlasu Y QrulCs-fleAcd iQgCAcycloalkyl
compound formula | wherein R3 |s Cl- Cs- al kyI am no-
@lathmny$ensm<hf§t basestvaithigjthe W@PE@}H REMulgére R8 is a
5- or 6-nenbered heteroeyclic ring containing at

| east one ring heteroatom sel ecied fromthe group
consi sting of nltrogeﬁ"_@x—genRand sul phur with a

sul fonyl ati ng agent in the presence of a base; (1)
fon ks cRhepatahun xaf conpounds of fornula | wherein
R3is substituted by - NHC=O-NH+R , where R7 is
as her ei nbef ore defi n€F-Crebct ng a cor?ﬁound of

qt{ergylln is dsf‘Clc)-aryloxy or a 5- or 6-membered heterocyclic ring containing at least

one ring heteroatom selected from the group consisting of nitrogen, oxygen and

sulphur and R¥is as hereinbefore defined;

(F) for the preparation of compounds of formula I wherein R? is Cy-Cg-alkynyl,
reacting a compound of formula IV where R! and R? are as hereinbefore defined, with

a compound of formula X1I
xXH

wherein R* is C1-Cg-alkyl, in the presence of a base and a catalyst;

(G) for the preparation of compounds of formula I wherein or R? is C1-Cs-
alkylaminocarbonyl optionally substituted -NH-C(=0)-NH-R?,

reacting a compound of formula XIIa

HN

N AN
N
<L
H ~ 0
N N N C/ \Ry Xlla
R I
\/ 0

3
<

HO ’,OH
wherein R? and R2 are as hereinbefore defined and R is C;-Cs-alkyl, optionally iz the

presence of a base, with a compound of formula XIIb



i HN NNHI 6 XIlc /NNNRRL HO SOH where Rl and

R2 are as hereinbefore defined and R6 is a 5- or
W@20veikssed heterocyclic ring containing at |REEEPIINZ011344

ring heteroatom selected fromthe group consisting of

ni trogen, oxygen and sul phug, substituted at one

position by amno, with either a conpound of fornula

Xa 0 T-IGNR Xa Horga ceympound of formula Xla

0--C-N-R7 Xla WHI20Q6/ 04e552PGT/ EP2005XIB11344 13

wherein T is C6-0 o- alRyI oxy| or 5- or 6-nenbered

heterocyclic ring containigg at | east one ring

het eroatorn selected fromthe group consisting of

whéreiagers CoxGsgiky! amd —I\Eﬁ@h@e-bgﬁdl"maﬁ kergjgbefore defined; or

her ei nbefore defined; (J) for the preparation of

conpounds of fornula | wherein R3 is R6 substituted by

EHo £{=Qre pra tRA, ofvhemeoRYdsiof farsnel sihetrid 87 é Gefd-pléglamino-

reacting a co OW@@‘%& | I
R e e e e S
RBeN=HOrRE cont@i Bk aRPeast-helrirg Métddoatont sdlgsted from the group
consisting of nitrogen, oxygen and sulphur, that ring being substituted by Ci-Cs-
alkylsulfonyl, reacting a compound of formula I wherein R? is Ci-Cs-alkylamino—
carbonyl substituted by -INH-C(=0)-NH-R#, where R is a 5- or 6-membered
heterocyclic ring containing at least one ring heteroatom selected from the group

consisting of nitrogen, oxygen and sulphur with a sulfonylating agent in the presence

of a base;

(1) for the preparation of compounds of formula I wherein R? is RS substituted by —
NH-C(=0)-NH-R7, where R’ is as hereinbefore defined, reacting a compound of
formula Xllc

2

R

HN

N AN

N
¢ |

H ~

R " \Q/ N N " N
HO “OH

where R! and R2 are as hereinbefore defined and R6 is a 5- or 6-membered heterocyclic
ring containing at least one ring heteroatom selected from the group consisting of
nitrogen, oxygen and sul phur, substituted at one position by amino, with either a

compound of formula Xa
0]

|
T—C—N—R’ Xa
H

or a compound of formula Xla

0=—C=N—R’ Xia



NNHRNRs-N-I oT HO OH where Rl, R2 are R6 are as
her ei nbefore defined and T is C6-Clo-aryloxy or a 5-
wW@e006/4356ber ed het erocyclic ring contai ni ng apCT/BRRD5/011344

one ring heteroatom sel ected fromthe group

consi sting of nitrogen, oxygen and sul phur, with a

conpound of formula XIIf H XI1f R3d/N -1 R3e and R3d

and neNhe

Nﬂﬁg&gf ﬁ?%gpﬂégrcon ?%?%8%§t egggqghém?%ﬁammnulgatkaﬁ

bed ﬁn@hétemsﬁhea@teeddffrcumthmogp emplselgan sitfaggn.¢ixygen and

n|trog en and. su r, said 5- or 6-nenbered
W@f@cpfg i ﬁrgel efore dePl%ellélé)nal |y substituted by

halo cyano, 0xo, hydroxy, carboxy, am no, nitro,

é’if%ssthg:pk F%%%rbﬂ $oar£1k n%gl gf ula elrgna DORY kubstituted by

sybsti-loted-Ry, WﬁéﬂerKYdaﬁbbd?rMhbefOfe dEeflSed O‘Eacfﬁmgarcbmpednd of

heteroc cI| r|ng containiing at | east one ring
éé?éé”PFBW\fngaFHﬁg consi sting of

nltrogen oxygen and sul phur; @ﬁ (K) for the

preparation of conpounds ofuormula | wherein R3 is R6

substituted by WO 2006/ 04555p PCT/ EP2005/011344 14

-NH C(=0O - NH R7, where her ei nbef ore defi ned,

reacting a conpound ofy f Xild or Xlle, mhergud

Rl, R2 are 6 are _as herej e defined and T is

C6- Clo- aryNe 6r ~a &N or rt-ed—=heteoocyclic

ri ng congai ni ng east one ring heteroatom sel ected

fromthe group gensisting of nitrogen, oxygen and

sul phur, MAtpKﬁ conﬁﬁpnd of formula XIlg HZN-R7 Xl I g

where R7 is as hereinbefore dgf:ined; and (ii) renoving

any protecting groups and pRcovering the resultant

conpound of formula la in firee or salt form Process

variant (A) may be caryied t usi ng known procedures

for reacting am nes wyth Rci Nhal i des, acid lle

anhydri des or m xed hyd |d%§L$ g. carboxyllc anJ

carbonic a dryde @°mN1g derivatives

t her eof gglch ad poxyl i ¢ aci ds) or sg fonyl halides

e.g. nmesyl hal¥deg, or anal ogously asllherei nafter

descri bed in, the Exggples The Ieavingogroup may be

any sui t abl & eavi ng group, for exanple hal o,

witdle RL-1Csy@R6Ydre Q6 heSeffe G finedrapt. T fEf& Clveattstyon 4 §- or 6-

convenlently carried out u5|n? an or C solveng?agggomthe

red RESTOSH G GRE FAMAIERAEYCAST PG %-% FEOBITE
%?&?p cdifstifX ST Rioghn, SQRIARNY elibihgriifhea (dhHIvAN.of formula XIIf
uitable reaction tenperat res are from1l0 Cto 40
C, preferably room tenperat . XIif
de/ \Rae

and R34 and R3 together form a S- or 6-membered N-heterocyclic ring contai ning at
least one ring heteroatom selected from the group consisting of nitrogen, oxygen and
sulphur, said 5- or 6-membered heterocyclic ring being optionally substituted by halo,
cyano, oxo, hydroxy, carboxy, amino, nitro, Ci-Cs-alkyl, C1-Cs-alkylsulfonyl,
aminocarbonyl, C1-Cs-alkylcarbonyl, Ci-Cs-alkoxy optionally substituted by
aminocarbonyl, or a 5- or 6-membered heterocyclic ring containing at least o ne ring

heteroatom selected from the group consisting of nitrogen, oxygen and sulphur; or

(K) for the preparation of compounds of formula I wherein R? is RS substituted by



Process variant (B) may be carried out using known
procedures for reacting halides, especially aromatic
whaiobdess2 wi t h am nes, or anal ogously as her ei PEI/ER2005/011344
described in the Exanples. The reaction is
conveniently carried out uddng an organi c solvent, for
exanpl e di chl orobenzene, di nethyl sul f oxi de,
_qﬁﬁg_tcggp‘)-ﬁ\ﬁﬂ{ﬁv?&flé\#e”ﬁ? fWds -ty A ek drd @BEn dd\MBRL iR 2 BbmtbbERBOS
théreof "'optionally 1in the presence of a ca alé/dst, )
sxohlaSTId oKl 1 betr B, Rite R* bast hestipheigs deinéd ard T is Ce-Cur
triethyl am ne. S l it b SRR UERB 02 Bn
YR B o e R R OBt Bt Been 00 € v 230
Bteroespesiatddyrabobe g1 @nsistng ekaifoeen Py g@andglphur, witha
with m cr?v\@r\l/uqakﬁdi ation. Process variant (C) may be
ORI o Lo fig Sknown procedures for reacting
hal i des with am nes, B;N&Rél ogousl| Xligs herei nafter
descri bed in the Exanples. The reaction is
gaeneatriiens hereinbdord defimadt anbi ng an or gani ¢ sol vent,
for exanple tetrahydrofuran, preferably in an inert
at nrosphere, for exanple argon, optionally in the
(ii) %nﬁﬁ%@ﬁyﬁro@c&%@odp@rand)fajmla@ngdtﬁesesuﬂnaopgdmpound of formula Ia
et hyl am Ee. Sui tabl e reaction tenperatures from0O Cto
PO, Oy b y between 40 Cto 60 C, especially
about 50 C. WD 2006/ 045552 PCT/ EP2005/011344 15
Process variant (D) may be carried é)ut Si

i ) i egag 'knor\{\l@nes with acid
Process yatieriddy 89 o61°aR |0 P RE F PV HBIRGES FOIT "eXE DI 8
halides,l‘h%:icgﬁl A8 HEQAIInIRED 2 GdREds G, g. ShbBx s 4rd dalrbetioadetlides (or
acl

. The reaction is conveniently, carrj]ed out, usin
amide-farminggieniesivs eeant  SUEB RS 63ARPYIE 1o P birgy HEaldey Bangles Y
halides, 3! a%'@m SudlP AChdrQRa FleP HBRF B S e ExEmbleOMTHKE [eaviy AOufmay be

oreter §b\ly roomtenperature. Process vari

ant ( na
any suitabledeaviigegtonptfousta@pknlialn -pPetedraley! s r'S(SESE:'El)“%@rYX The

amn | l-od ¢l A Rk sbBeGY ahtalkesipleQEtrahydrofuran
fea"“o‘éﬁéi"gg%%%s“lhg Cglgfye er eﬁsgrfgtzer 83%gscrsi bglgltyi n the Exanples

(THF), Tn ilre préeneanfa besé,d opreahmplediipopiopdlsswlamine TRPEAL Bl
. 1s _conveni ent d bl rD9h13oOhdaRbE sl vent,
reactioy Bermpee%tﬁf)erséret% l%}gl?; gﬁ%/ﬂfgrbi’ Egépgr}opgl %l cohgl ™Sli tabl e
reaction tenperatures are from 0 Cto 40 C
preferably roomtenmper at Fdr @Bt d halfoRY, iall
processaP 8t ] E3p) 0 ULEn g ki i ok B SRSV PL AR hallRY, pecially
aromatfiatldlides wikt ininad, by res]ogouslpaahegmasey desribasiiaithrafxamples . The

. described jin the Exanpl es. The. catal ' ef.
reactioh S Gar PAA AT SOt SHEREE el SR oRR e cne.
dimeth} 0@ fHA&E atdomtrel of Abryethyitpyiratidose (NNRP) or eartures rth¢rgof op tionally
conveniently carrjed oyt using an,organi c,sqly . -
in the pregeRce 4 Ysﬁ’ysluflbrgr?é 1u&é10d(c%wﬁ51c_l a g%?ef g\%ﬁhea rtrelgcg Ll’aglﬁne. Suitable
reactioh GRS ks @S AbQ TOONT4O 2601 Q, pRfrably hrafendBddyC806 220° C,
.to 160 C_ especially agput 120, C.. Process.%g%jant (G
especiaffggbeit VAR G & SaTRIE PRECRIEWD U e B % eact i ng
carboxylic acid alkyl esters with am nes, or
anal ogously as hereinafter describeg i n_ the Exaqp#ﬁs..th
Processrmla@.gg@ ay bépqéaélfl@!iébqt VSing kBP_@flé’F%‘E pres !fﬁ)rdrgig}n& a "é wi
amines" Sllagl]i l@é?)uklz aﬁ QONERIERdeYcrfRE i Bt Bidmplss. The AcdrgidRbeveniently
&0l vent,, ‘such 1, 2-dichl oroet hane, |so-propqgol or, a .
carriedriu sing 2t legaedsf soh&ity sl caapalscei iy drefp Rt Urakly4p an inert

atmospf reper,nfcgroegcg?nﬁferg}g&ﬂtdgtﬁoﬁaﬂy%%e%re&ﬁ@é‘ & A4 s¥, RPearkSle 406 propyl-

ethylamine. Suitable reaction tem peratures from 0° C to 70° G, preferably between 40° C to

60° C, especially about 50° C.



Process variant (H may be carried out using known
procedures for sulfonylating heterocycles, or
wanabogses| y as hereinafter described in the BEx@pPmes/o11344

The sul phonyl ating agent is preferably an

al kyl sul fonyl hal i de, for ex&mple nmesylchloride. The

base is preferably triethylamne. The reaction is
Process%gnﬁ (?Q%Lt%gg akfr| e@d}u@ﬂglngﬁh&gn fbc@dhg@ﬁfo@ c&@h\i@@iter bonds, for

formam de , pref in an

examplé nsng aattrnfmsphsatrec agidi tugblag trrfé@éeacéﬁc ! eaft@%ﬁ“é’g is gpryeriently

from0 Ct i Lk ®1). Bheggsseaction
carrcd g 1 o o R e o
tempersftﬂfesra&aﬁtbrmg arorfds Qmplrﬁelabb'lroomrfﬁ@ai@ﬂé‘s i socyanat es

or arylcarbamates, or anal ogously as hereinafter

described in the Exanples. T in formula Xis

Processpagib e @phyay he daziet phit uﬁh@kmmpnogcdqrgs foomesstngpmings with acyl-
arried out usin

anl c. splyv
umdazé:l%st PIHPRrYR BRSS= q&o&%y %y Fereln? e o INGE %‘hbe d?lr'{"\%(m;ﬁes Tin
formulPKek QFddrhly nidbsolpl The ﬁﬁl@tl(ﬁf is aoh:m&,ntlfy earrgdauplisng an organic

solventQ{y@gﬁ%@g??@@?ﬁég&@%’%ég ng%rzeiohciéultaﬁ? reacwgn temperatures are from
0° C oY, ippdfdaz eodih t@fpbrangyanat es suitabl e reaction
terrperatures are from0 Cto 40 C preferably room
tenperature. Wen the amine is reacted with an
ProcessMa¥aGATD AR Be cdrdfed oRXA8RE Enmepﬁdcemﬁébﬁ)ﬂméﬁtmghmlic&bmch
reaction tenperatures are fromro atu to 120 .
allynesgor pn@p@%y §s Borematigr depyiked 1gg 3}’ TBoGital iy ercter ably a
pall adl\l,?lj;'l% g'feﬁ*{& whith 2 TRY s¥6 af@tHel 1RGe Qtﬂreﬂdfalb[\}gbd(ﬂamfhe The
roce ur es reacting N-heter oc cl es fi-ﬁaf[] h d
reactloamamvml@adb F@gledl%ﬁé@yl&ﬁ a0 6%82iC S} YR AP Pttt Ry fprmamide
(DMF) aé‘lﬁt %?e%al:?do%er}?&frﬁu?@sfir@ FroBefere P@QOM O, grbRrabXaspl @80 160° C,

ormu l'e I's preferably im dazol yI The
espec1atleabbutd@0 sCconveniently carried out using an organic
sol vent, for exanple tetrahydrofuran or
N- et hyI pyrrolidone (NWP). Wen the N heterocycle TQ'
Procesd eacine (Gwntdy twrcaadsd outrstig Ao ogaqdures des eagingsarboxylic acid
alkyl eBFréngbn %rrurﬁ ?g(gltm L qgfears%'é}é{ﬁteﬁagscéﬁéﬂl\l_' hﬁg?&%é&g@% She base is
preferab$y @@aeﬁredalyvlmiaiamie afhyd castivarmt@vehiontheseanpd eutpkeigan organic

a sui t.abl e. reactio
solvent[, 6‘51%\ fzrqbcél?lgfcmt}é e isg é)do}zimop clgre% %@gf g%@? S@[t?olg E‘&mlon
temper@fp€Lirafloym rab@uembifhtiie tPQ@@%@spw&ralﬂnﬁoi @) torﬂﬁ))(é) Ee
carried out using known procedures for reacting am nes
with acyl- imdazoles, isocyanates or aryl carbamates,
Proces@Vardi (1A ens] e @sribébet ikafd latowdemorédvees fon sulfwylatlng heterocycles,

o el S e o B RSP SO 8l et
preferéb%t 5 Rl isei fdh ARali W) €8r &henptihagldhorfdeathebaseiis preferably
cyl -im dazol e or an i socyanates suitable rea

tr1ethy{3énf5@rgleme@§tl% B ORBSRIENLE Cﬁgleﬁl(puéus%g P SFEHS© vgg? such as

dimett 5Laider @nvh eﬂ}eﬁepﬁalfﬂm Hfinert SurhéphbRdSyitdble @ikction temperatures
yl carbamat e, for exanple phenyl carbamate, suitable
are flOln”ea EitoA0 *terpeierahly &2om FanieFsH{e oom t enperature to
120 C, preferably 80 Cto 11 0 C, especially about
110 C. Were reference is nade herein to protected .
Procesf waridrit ¢ ahagboapsicdrout ¢sipg SRR PHRECEHEE R reackag amines with acyl-

imidazoles, isocyanates or arylcarbamates, or analogously as hereinafter described in the
Examples. T in forrmula X is preferably imidazolyl. The reaction is conveniently carried out
using an organic solvent, for example tetrahydrofuran or N-methyl-pyrrolidone (NMIP),

preferably in the presence of a base, for example triethylamine. When the amine is rea cted



protecting groups may be chosen in accordance with the
nature of the functional group, for exanple as
waele®enidssr in Protective Goups in O gani c SynediEEPRN5/011344
T.W Geene and P.GM Wts, John Wley & Sons Inc,
Third Edition, 1999, whichieeference al so descri bes
procedures suitable for replacenent of the protecting

with a@5 %HR%la?é%g)ég LRGGE an%m&@%eﬁtmfnocéﬂ?!&r@tdrks /ayrda 0° C to 40°

deprotectlng a conpound formyla X1l
C, prefzf}ﬂb@/ ms&mple@fwﬁp%@wl@mgmw regetEbwith EHHEYHWf affLathp

examp?%phené <AL nleartéélsHElakﬁogéeaNa temgaljau@egrlé@fcgﬁrmf&n&rﬁﬁﬁ to 120°

and each L is
C,m@&%aﬂ£8@1@y¢11@%@n@pkm@ﬁﬂbmpﬂd@e§hres for cleaving
ester bonds, or anal ogously as herein described in the
Exanpl es. Preferably the reaction is carried out
Procestl Szkrﬂagit EU sﬁarydng:aﬁﬁ@iacmt wsiag kdows podredisres farfreasting Addietrerocycles

f b b
with S FEATET POTAPIER DU ULTHE A SRRy SO gpe? described

in the ERImpkaMPingoehela |}(Ifdlﬁptdﬁﬁm!ﬂy nﬁldlat(aibll g hB efaictlorom conveniently

tenperatures fro t C
carried %%f%t%%%ga%ﬁgmggr g%arrfp(])er *ﬁﬂp éyc{rf) uran a%giyl -pyrrolidone
(NMPS OXHE! el h¥reédlt abrbgordd witiyn b@l@ﬂnichalznle abr by idongwanates suitable

procedures for prepari uch,c ound
reactloawam@@@u@ﬁyaféér%ngﬁo 45 Er PEERT b OB BTV hen the N-

heterogﬁ@@ yadsdabick of M@rﬂa\ﬁdﬁ@)fo@@(aﬂfp@d)ﬁ{eﬁﬁ@ﬂ &mybarneae; Euflgabie reaction
conpound of fornula Il where R3 Qe q

tempexs6wise aridTOn IPYR SEMBErpEFe Ol 20] Papwi%?g‘lyr? Rp,\qosl 5 C, especially

aboutq%eCnbefore defined, X is a |eaving group,

preferably halo, and IC is hydrogen or Cl1-C8-alkyl, in
the presence of a base, or analogously as herein

Procesd %gﬁgﬁtQRﬂ trrIa? bt Iggrrh:sﬁ L§Re knldien pRARE&UrSI ol Seacting amines with acyl-

y carrile ut usi ng an or anli c_soj ven
imidafcdes, sremphtes Diem’h?hshémtqar%rﬁﬂafﬁgéu%hé% ?fglnﬁf%f Fﬁ’af??fi in the

Exarngles 5[918 %Pc%/llog Z?B%l ;a8 C§Hl§'ﬂ%|t Gsih§ 26 Lkonid SIRAY, afodk@8mple

pre era room terrperature
tetrah @hopoand® haf tHequnriné & rwtedrvvlﬂomrem’é-lwaa@ 8 Opp1 ffrcyanates suitable

commer ci al | a
reacm(bt} ggg)&&arttéres ¥re \r/oprrrl é)ggjrt?n&g gg%efggbl QBB tgﬁgexgﬁﬁrg NQY¥Yin the amine
is reacﬁétﬁi»vﬁgaualrycﬁbarhmeeﬂon exahgse phmbcarhamh@, fBiahsiresction

VI )
tempe&%ﬁ’%a &ﬁedggrp rP%‘?ﬁg‘l#gg'%u{f {T%Ob%} % e%?r%%ﬁrdf%dak {oeﬁl%d ageﬁeaally

about 110° C.

Where reference is made herein to protected functional groups or to protecting groups, the
protecting groups may be chosen in accordance with the nature of the functional group, for
example as described in Protective Groups in Organic Synthesis, T.W. Greenie and P.G.M.
Wats, John Wiley & Sons Inc, Third Edition, 1999, which reference also describes procedures

suitable for replacement of the protecting groups by hydrogen.

Compounds of formula Il may be prepared by deprotecting a compound of formula XIII



WD 2006/ 045552 PCT/ EP2005/ 011344 18 X N N H2N CN: |

N R3 XIV HO OH where R3 is as hereinbefore defined
W(ami)wa_ts'ssz hal o, with a conmpound of formula || |POCI/ERIYS/011344

wherein Rl is as hereinbefore defined, X is a |eaving

group, preferably halo, andl’K is hydrogen or

Cl-C8-al kyl, in the presence of a base, wherein Rl is

as herei nbefore defined and X is halg@, or anal ogously

as herein described in the Exanpies. The reaction is

conveniently carried out wusing ah organic solvent,

for exanpl e tetrahydrofuranyn_pr ably in the

presence ¢f—&basP, for <

Sui tabl

X
dllsopropylethytanlne rf1Jt\éon t enper at ures
e ablNy rogQ Rper at ure.

fromO Cto 40 DI &

Conmpounds of for are either commercially
avai |l abl e or qu be aobtal ned by known procedures for
prepari ng sueh” c @pognds, or anal ogously as herein

described it the BEX@npl &' Conmpounds of formula VI

where Igﬁélndﬁgl % &P c%recgnb &ﬁee%%h&ﬂ%ﬁalsggm (i)sugﬂ g?tétlk&fi 181 ﬁn&n
procedids fur &leasinpester rbbeﬂsgroe adelbgoesty ghebreinidssogbed the IEVPYHPIBS
a di. hydr oxy. t|n n 0

Prefera%t %%aatéor{lef@ﬁ ie ‘%selr}g &7 <.I>rigs<’t$c' ggmﬁ?glrdré?ﬁgg}m%u&a%?emc acid.
Each L@Jpn’éfe@ﬂﬂﬁk piitiyd. Tﬁérmmhon prc(eflefmadmitlyf chug@itmrusmg ah ogganic solvent,
for exar&% %q)i(llf S%eit@%gg SSF%Q%&%J%&D hgatlrtlllr%%fr OGQ’I @?o Q:(B\"\@) preferably
room t@3Pdr@@edlsl y as herein described in the Exanples Lis

preferably t-butyl. The reaction is conveniently

carried out using an organic solvent, for exanple

compoEHEsf ofdek-ihal e heatd hx‘é&ohﬁ&f&ﬁ@ﬁl&i;t We@lablferom Yy HE dboaiddl By known
p

referably roon1 t enper at ur e. of .for X
procedyigy QT pPAPEISIE ISP TRORBHS: AF 252! CONBO A Bt EPHAT L A0
Ekmmpr 2006/ 045552 PCT/ EP2005/011344 19 R2 HN N I XV

Compounds of formula IV may be prepared by reacting a compound of formula II where R3 is
halo, with a compound of formula III or IIla wherein R! is as hereinbefore defined, X is a
leaving group, preferably halo, and K is hydrogen or C1-Cs-alkyl, in the presence of a base, or
analogously as herein described in the Examples. The reaction is conveniently carried out
using an organic solvent, for example tetrahydrofuran. The base is preferably
diisopropylethylamine. Suitable reaction temperatures from 0° C to 40° G, prefera bly room

temperature.

Compounds of formula V'a or formula Vb are either commercially available or may be
obtained by known procedures for preparing such compounds, or analogously as hrerein

described in the Examples.

Compounds of formula VI may be prepared by reacting a compound of formula X1V



NN/ ~OL NC R HO OH where RL and R2 are as
herei nbefore defined and L is Cl-Cs-alkyl, is reacted
wowaok/ogsssonpound  of formula XVIIT H2NYNH2 XVI | PEUTEP®0F011344

Y is Cl-Cs-al kyl or C3-Cs-cycloal kyl, or anal ogously
as herein described in the 18Exanpl es. Suitable
reaction tenperatures from80 Cto 130 C, preferably
90 Cto 120 C roomtenperatuKe, especially about 105
C . Conpounds of fornmula X, Xa, Xl or Xla are
commercially avail able o obt ai ned by known
procedures for preparigg su¢h coprpounds, or
anal ogously as herein scrilbed in the | es.
Conmpounds ofi,Nar i XI4Nare~gommerrrii al |y avai | abl e or
may be obtained B own procedures for preparing
such conpounds, gr—ahal ogously as herein described in
the Exanples. fLonmpoungs of fornula Xila may be
prepared using the process described herein for

where BT i€ Rahtfambefoampdimasaraf Xfiohatn) witX¥lcompouadh af sypull Jlaes la,

"herein_described jn . Ex | es, l;
s B SERHEE EAS PB Ep ETRAUOS, L Whce
or C;-CsDOWY, inRhOSREAEES ffaOFas@rvelpain MY i:san:]lnereimhq:fomﬂjaéiped)@nd X is halo,
or analggcgalg ?W?ﬁ%ﬁélr%q 3?356’5% Iér? $&Zie| cri %g"erhg F%Ete;on FX C%rr.{?ér?ge%gly carried out

ared us
using all ro?%ﬁ@so@x%%ﬁrf&b%@ﬁfe&btﬁ‘a}fy@foﬂm‘e&p@Eéfﬁgblydo ml}ifopm;ﬂ:scgfof a base, for

formula I when R3 is R6, or. anal ogously, as (p%el o C. preferabl
examplgaliepnrpprethilapire EXUIRP eé§%¢“°é&ﬁ‘68%ﬁ&§e%?r°%r Fa i raP y

may be prepared by reacting a conpound of

romﬂt@%?%%bgal where R3 is R6 substituted by amno, with a

suitabl e acyl ating agent, or anal ogously as herein

. . f M2 Q061845&H5Ray be obtained by known

COHHX%%??EL%%%@%Q?%%%ZEﬁ%gQ%Eﬁgzundg of fornuLngILL f y
procedites goraprepmgrseeicfamppuadaicr abtlesdtshinashepdn dpcy ‘?fg‘di“‘ 6’§F
Exanwkgomn procedures for preparing such conmpounds, or

anal ogously as herein described in the Exanples.
Conpounds of fornula XIlI1 may be prepared by reacting

Compgun%grg??ol%gl%lao{fﬂf &5%&2&/&%& by I?gactihg\'auompound of formula XV
2

R
HN
PN N SN
RPN
s
3 XV

where R%, R2 and R? are as hereinbefore defined and L is C1-Cs-alkyl, with a dilaydroxylating
agent, such as osmium tetroxide (OsOa), either in a stoichiometrical amount or a catalytic
amount, preferably together with a re-oxidant, such as N-methylmorpholine N-oxide (NMO),
or alternatively using AD-mix-o¢ or AD-mix-, or analogously as herein described in the
Examples. L is preferably t-butyl. The reaction is conveniently carried out using an organic
solvent, for example THF. Suitable reaction temperatures from 0° C to 40° C, preferably room

temperature.

Compounds of formula IX may be prepared by reacting a compound of formula XVI



L-OCON XVIII A\ NNNR3 Q - L-O-\ 0 where R2
and R3 are as hereinbefore defined, and each L is
W@100684385Kkyl or benzyl, with a hydroxylating BCERP2005/011344

such as osmumtetroxide (0s04), either in a

st oi chi onetrical anount orl”a catal ytic amount,

preferably together with a re-oxidant, such as

N-net hyl morpholirie N oxide (fMJ), or alternatively

using AD-m x-a or AD-mi x- (BN or anal ogously as herein

described in the Exanples. L1 and L2 are preferably

t-butyl. The reaction N iently carried out

usi ng an organi c sol v&nt,||for \exanpl e tetrahygfof uran.

Suitable regctio t expe tu@ifr}mn—OLCto 40 C,

pr ef er abl uev ypertat ur ey “Conpdunds of fornula XV

may be pRepar ed eacting a cofipound of fornula X X

X NL-CCO Il N \V NNNR3°% L-O-\ OHO ™

where R3 andpX are &syhereinbefore defined, and each L

Is Cl-Cs-al kyl or benzyl, with a strong organic acid,
where Rustd B3 ateras hbngorbeficetiefmedend L in£1-&malloglo issiegcted wWidr afempound

described in the Exanples. Each L is preferably
Offormt‘ﬁ%mf. The reaction is conveniently carried out

usi ng an organic sdl,Nent, NHor exggpl e

di chl or onet hane. Suitab¥e reaction tenperatures from?O0

.C.to0.40.C,. preferabl om t enper at ur e, .
WhereuF r%lan)é\l}()ﬁggl %@bﬁ,yélﬁ%@gldorbilna?g 08%:}?/ r%s%éeregfg %gcg{nﬂ)gﬁ 61? Ehe
Example@r $0iad]ac¥ibh 2006¢04BET2rPETT ERAA06T @1, TBdi4rab2ioX C to 120°C

LOCO N NN e R3 is as hereinbefore
room tgAPFIREYS: eﬁ@chhlﬁggiiwg'i s Cl-Cs-al kyl or benzyl,
with a conpound of forrmula VII, wherein R2 is as

her ei nbef ore _defined, or anal ogously a rein .
Compaide p Bedoionts he B et CTRBERUIE B GaPE of tay be obtained by
knowncﬁeé/e%mﬁ 19, M-eﬁﬁﬁfg{jﬁgh ebthpdimidBbranalokg ablyGis $@tefie déscribed in the

f'or exanple tetrahydrofuran, preferably in an inert
Exampigsnpsphere, for exanple in argon. Suitable reaction

tenperatures from30 Cto 700 C, preferably from40 C

to 60 C, especially about . .
Compounds of formula XII are commercially available or may be obtained by known

procedures for preparing such compounds, or analogously as herein described in the

Examples.

Compounds of formula XIIa may be prepared using the process described herein for preparing

compounds of formula XVI, or analogously as herein described in the Examples.

Compounds of formula XIIb are commercially available or may be obtained by known
procedures for preparing such compounds, or analogously as herein described in the

Examples.

Compounds of formula XIIc may be prepared using a process described herein for preparing

compounds of formula I when R3 is RS, or analogously as herein described in the Examples.

Compounds of formula XIId or Xlle may be prepared by reacting a compound of formula I
where R3 is RS substituted by amino, with a suitable acylating agent, or analogously as herein

described in the Examples.



500 C. Compounds of XVI may be prepared by reacting a
compound of formula XXI' R2 HN NN </ | H2 N N e0O-L'
WOR@6HIES52 11 0 HO OH where R2 is as herei nbef PCEEP2005/011344
defined and L' is O -Cs-al kyl or benzyl but preferably
methyl, with a conpound of2%ormula Il or Ma, wherein
Rl is as hereinbefore defined, X is a |eaving group,
prererably hal o, and K is hydrogen or O -Cs-al kyl, or
anal ogously as _herein described in t Exanpl es. .Th
Compoiag ol GRTTS LM PER eFSCoBPTFiadY amlgﬁki%gn%rﬂ@eo%%eﬁ@by
known 3068 Mes (frPrPXARPLEch dopigodRyd bebhalageushr Bilefeablssctibed in the
the presence of a base, for exanple
Exampl$si sopropyl ethyl arriine. Suitable reaction
tenperatures fromO Cto 40 C, preferably room
tenperature. Conpounds of formula XVII are
Compagoasref formileyXa andvalyl ereprredrily resstine spregumlofidgempla XVIIL
procedures for preparing such conmpowads, or
anal ogously as herein described jjjg“the Exanples.
Conpounds of fornula XVIII may be| prepared by reacting
a conpound of forrmula XXI'I WO 20
PCT/ EP2005/6%13440 22 RZ
(r) NN/ s R ghere R2 anQNRS re%sxherein efore
defined, and L" %\s Cl-Cs<a gFerapty rriethyl or
ethyl, wth ac o\ of formula XXIl1l 0 0 11 11
XXIT 1 L-O G-\ GO 1
7N
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where R2 and R3 are as hereinbefore defined, and each L is Cy1-Cs-alkyl or benzyl, with a
hydroxylating agent, such as osmium tetroxide (OsOa), either in a stoichiometrical amount or
a catalytic amount, preferably together with a re-oxidant, such as N-methylmorpholine N-
oxide (NMO), or alternatively using AD-mix-a. or AD-mix-f, or analogously as herein
described in the Examples. L! and L2 are preferably t-butyl. The reaction is convenien tly
carried out using an organic solvent, for example tetrahydrofuran. Suitable reaction

temperatures from 0° C to 40° C, preferably room temperature.

Compounds of formula XIV may be prepared by reacting a compound of formula XI'X

X
N
L—O o) NN
N </ ] )\ XIX
c\ _
N N N R®
C/
7N 3 ES
L—o o § %
HO OH

where R3 and X are as hereinbefore defined, and each L is C;-Cs-alkyl or benzyl, with a strong
organic acid, such as trifluoroacetic acid, or analogously as herein described in the Esxamples.
Fach L is preferably t-buatyl. The reaction is conveniently carried out using an organic solvent,
for example dichloromethane. Suitable reaction temperatures from 0° C to 40° C, preferably

room temperature.

Compounds of formula XV may be prepared by reacting a compound of formula XX



H where each L is Cl-Cs-al kyl or benzyl, preferably
benzyl, and preferably in the presence of a catalyst,
WG owh/0#3551 hat generated from PCT/EP2005/011344

tetraki s(tri phenyl phosphi ne) pal | adi um and

tri phenyl phosphi ne, or anal 8gously as herein descri bed

in the Exanples. Preferably each L is t- butyl or

benzyl. The reaction is conveniefitly carried out in an

inert environnment, for exanple | n argon, using an

organi c solvgnt /L@r exanpNe_d enat ed

tetrahydro_f/ranC'Sw table/ re Lstl tenperatures from

0 Cto 40 C, prédferably rdomtlenp ture Coppounds of

fornula Xl X qay Nos arelf by Teact TRy a coggound of

formula XXI® X N Ol NODXXIV '"" A\ NNNRa

Q L-0~\ O where R3—ard X are as hereinbefore
e B AP he 2 dnr Sk GB S il et e
compo&md hféfrormﬁlaaflat whei‘axm Rétsdsdaleizmbemtdetned, ar @latl%qnts ycs herein
descub }Pg{yﬁﬁxpr e%gr%ﬁ%eaﬁp gtshcce?rnv%m yacarrg tglr%ﬁl ta]n\sléef‘gihlcfa%olvent
for exad§il@trARy drbfr@npprofddabilydin 13 inedr at&r@abhﬂyadst gxaag)hhe]rze‘gm Suitable

descri bed i.n the L.is
reactiop tmewwreﬁﬁ@%%%t% BnOVSC et frem, PLa Ff 88 ¢ sppecially about
50° C.uUsi ng an organi c solvent, for exanple tetrahydrofuran.
Sui tabl e reaction tenperatures fromO Cto 40 C
preferably roon1tenperature Compounds of fornula XX
om s BEXN epanRd a eft@ing aCmaund of forhmaia MK XXV
c pd\P%MZOOG/ 045252 }I%%% EP2005/ 011344E 23 X NL" -O-0 <«//
I NXXV \ NN'55 R 3 where BRis as hereinbefore
defined, and L'' is Cl-Cs-all yl, with a conpound of
formula XXva 0 C' ' R XXVa

XXI

HO OH

where R2 is as hereinbefore defined and L' is Ci-Cg-alkyl or benzyl but preferably methyl, with
a compound of formula IIT or Ila, wherein R! is as hereinbefore defined, X is a leaving group,
preferably halo, and K is hydrogen or Ci-Cs-alkyl, or analogously as herein described in the
Examples. The reaction is conveniently carried out using an organic solvent, for exarmple
tetrahydrofuran, preferably in the presencévof a base, for example diisopropylethylamine.

Suitable reaction temperatures from 0° C to 40° C, preferably room temperature.
Compounds of formula XV1I are commercially available or may be obtained by known
procedures for preparing stich compounds, or analogously as herein described in the

Examples.

Compounds of formula X VIII may be prepared by reacting a compound of formula XXII



where R1 is as hereinbefore defined, and L is

C -Cs-al kyl or benzyl, preferably in the presence of
w@2@an#syst, such as that generated from PCT/EP2005/011344

tetraki s(triphenyl - phosphi ne) pal I adi um and

tri phenyl phosphi ne, or analzygously as herein described

in the Exanples. Preferably L is t-butyl or benzyl.

The reaction is conveniently carrlquout in an inert

environnent, for exanple in argpR,” using an organic

sol vent, for exanpl e deoxygenat ed|t et rahydr of uran.

Suitabl e reaction tenperat yyes_frQl

preferabHy~ro© yéhperatur Conpoungs of ay be

prepared by reacilng a co ound of rmul a I Ra

HN L-O0\ O/ N NN N=0 ‘where R2 is as
her ei nbef ore def i REC @ L is Cl-Cs-al kyl or benzyl
and L' is Cl-C4-alkyl) reacted with a strong acid,
for exanple hydrochlorlc Si r.oc dure
whete RogocCR batoFhd a8 bUPE BED 26 s St SUTeT JraE R B o ethyl
wnhaéﬁﬁﬁdnla%fwmmexﬁmﬂpl es. Preferably each L is
butyl or benzyl and La is nethyl or ethyl. The
reactlon is convenlently cafried outyyp an inert
environnment, for exanpte ijt.argon, using an organic
sol vent, for exanbte0di oRane. Ostitable reaction
tenperatures fromO Cto 40 C, preferably room
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in argoﬁ 195)f1¥ S%Q_tnﬁé %9&@ flor CRIBAX Hb&xy%@ﬁﬂe&iethTcﬁaflﬁin Stitable
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(DVAP), or anal ogously as herein described in the

Exanpl es. The reaction is conveniently carrled out. i_n
Compamdi peformelay XIBrmenbe pfeparedbarrpraing i componnd gsiong wa XXIV

organi c solvent, for exanple deoxygenated THF.

Sui t abl e reaction tenperatures fromO Cto 40 C

preferably
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where R3 and X are as hereinbefore defined, and each L is Ci-Cs-alkyl or benzy~l, with a
hydroxylating agent, stch as osmium tetroxide (OsOa), either in a stoichiometr-ical amount or
a catalytic amount, pre ferably together with a re-oxidant, such as N-methylmorpholine N-
oxide (NMO), or altermiatively using AD-mix-o or AD-mix-B, or analogously &xs herein
described in the Examples. Each L is preferably t-butyl. The reaction is conveni ently carried
out using an organic solvent, for example tetrahydrofuran. Suitable reaction terﬁperatures

from 0° C to 40° C, preferably room temperature.

Compounds of formula XX may be prepared by reacting a compound of formula XXV



room tenperature. Conpounds of formula XXIIIl are

comercially avail able or may be obtai ned by known
w@e@emeisses for preparing such conpounds, or PCT/EP2005/011344

anal ogously as herein described in the Exanples.

Conpounds of formula XXIV m&dy be prepared by reacting

a conpound of formula XXVIII X NL"-OT 0O N C XXVIII

Q N3 OO0--cr NR where R3 and Xxare as herei nbefore

defined, and L" is Cl-Cs-al kyl, wj|th a conpound of

formula XXI'lI where each L i8-.C | kyl or benzyl,

pref er abl iy Th%he Dr esence Hf alca{ilz%t, sugh as

t hat generated fG om -
tetrakis(tripheny} Wal | agi um aid
tri phenyl phosphi ne, ahal ogously as herein

described in the Exanptes. Preferably each L is
sbutyl or benzyl. The ,reaction;j ven| 1
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XXVaargon, using an organic solvent, for exanple
deoxygenat ed tetrahydrofuran. Suitable reaction
tenperatures fromO Ctjp 40 C preferably room
t enperat ure. Conmpounds &% f oRmul a XXa may be prepared
by reacting a conpddﬁ@ of ﬁornula XXI X WO 2006/ 045552
PCT/ EP2005/ 011344 25 X N NI XXIX HO N R3 where R3
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conveni ent | carried out, in an inert environment, for
rempegFERF RN F AR, CheTHg AR P BARTECEB Sont | 1 or
exanpl e deoxygenat ed tetrahydrofuran. Suitable

reaction tenperatures fromQ Cto 40 C r ef.e
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where R2 is as hereinbefore defined, each L is C1-Cs-alkyl or benzyl and L' is C1-Ca-alkyl, is
reacted with a strong acid, for example hydrochloric acid using known proced ures for cleaving
esters bonds, or analogouisly as herein described in the Examples. Preferably each L is t-butyl
or benzyl and L2 is methy1 or ethyl. The reaction is conveniently carried out in an inert
environment, for example in argon, using an organic solvent, for example dioscane. Suitable

reaction temperatures from 0° C to 40° C, preferably room temperature.

Compounds of formula XXII may be prepared by reacting a compound of forrmula XXVII



in Chem Pharmm. Bull. 1988, 36, 3125, or anal ogously
as herein described in the Exanples. Conpounds of
wWOQOh/0m|y2 be prepared by reacting a conpound OPCT/BPI005/611344
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O where R2 is as hereinbefoe¢ defined, each L is

Cl-C8-al kyl and L' is Cl-C4-al kyl or benzyl,

preferably benzyl, is reacted wi gh a hydroxyl ating

agent, such as osmiumtetroxige (Cs04), either in a

stoi chionetrical anmount or a clatal ytic anount,

preferably together wthy xi dant, such as

N- met hyhnor phol i ne N-oxj/de NI\/@ N or al t%’(?ﬁlt ively

using AD-m x-a or AD- mkXx- or |anal ogousl'y as herein
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t-butyl and ; | or ethyl. The reaction is

conveni ently carriled=out using an organic solvent, for
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Exarfigtegper atures from40 Cto 60 C, preferably about 50
C. Conpounds of forrmula XXVIII1 may be prepared by
reacting a conpound of forrmula XXIX where R3 and X
Com@behdasf hereinHef U ydefiraeded by tdactdme acyhpaindgfdgamula XX VIII
such as a carboxylic acid G -Cs-glkyl ester, for
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where R3 and X are as hereinbefore defined, and L'" is C1-Cs-alkyl, with a compound of
formula XXII where each L is C;-Cg-alkyl or benzyl, preferably in the presence of a catalyst,
such as that generated from tetrakis(triphenylphosphine)palladium and triphenylphosphine, or
analogously as herein described in the Examples. Preferably each L is t-butyl or benzyl. The
reaction is conveniently carried out in an inert environment, for example in argon, using an
organic solvent, for example deoxygenated tetrahydrofuran. Suitable reaction temperatures

from 0° C to 40° C, preferably room temperature.

Compounds of formula XXV may be prepared by reacting a compound of formula XXIX



of a base, such as diisoproplylamne, and a catal yst,
such as 4-di net hyl am nopyri dine (DVAP), or

warabogsesl y as herein described in the Exanpl BGI/ER1v65/011344
reactiori is conveniently <carried out in an inert
envi ronnent, for exanple i@ASargon, using an organic
sol vent, for exanple THF. Suitable reaction
tenperatures fromO Cto 40 & preferably room
tenperature. Conpounds of forpula XXI X may be prepared
by reacting a conpound of_f la XXXIT X N N XXXI |
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presence of a WN"sodiwym hydfi de, and a
catal yst, such a t generated from
tetrakis(tri pheny sphi ne) pal | adi um and
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L" is Cl-Cs-alkyl or benzyl, and L' is G -C4-alkyl,

with a conpound of forrrula )Xl 11 where each L ds
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Exanpl es. Preferably each L" is t-butyl or benzyl and
L' is nmethyl or ethyl. The reaction is convenientl
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where R? is as hereinbefore defined, each L is Ci-Cs-alkyl and L' is C1-Cs-alkyl or benzyl,
preferably benzyl, is reacted with a hydroxylating agent, such as osmium tetroxide (OsOa4),
either in a stoichiometrical amount or a catalytic amount, preferably together with a re-
oxidant, such as N-methylmorpholine N-oxide (NMO), or alternatively using AD-mix-a. or
AD-mix-B, or analogously as herein described in the Examples. Preferably each L is t-butyl
and Ls is methyl or ethyl. The reaction is conveniently carried out using an organic solvent, for
example tetrahydrofuran. Suitable reaction temperatures from 0° C to 40° C, preferably room

temperature.

Compounds of formula XXVII may be prepared by reacting a compound of formula XXXI



Conpounds of fornula XXXI may be prepared by reacting
a conpound of forrmula XXXIl where R3 is as
wheweissef ore defined and X is halo, with a cor@DEPZOS11344
formula VI| where R2 is as hereinbefore defined, or
anal ogously as herein described in the Exanples. The
reaction is conveniently carried out in an inert
envi ronnent, for exanple inRgrgon, usi ng an organic
sol vent, for exanple tetgqlydrofuran. Suitable
reaction tenperatures from40 Cto 60 C, preferably
about 500 C. Conpoupds of’Jornula XXXII are
commercially avail apl e Br be ob&&'ped by known

procedures for prepari sugh conmpounds, or
anal ogously as hereiNT"desg¢?i Begsin the Exanples.
Conpounds of fornul & XXXIT I may be prepared by
£geyl Vei DL NclsPenten-1-ol |
where [ERGH PO of BRIRQUBI- et LTI (TG FRcerbRy B Bloenlen-1-ol
the prefrercei af belfoe sudehi reldum hydidea andpatatist Gkt wrthat genexxgd from

i S SR LR 0 R i G P Bher

described hiylthe Bramles.sTHeakatiopriefemakythctroedoutgn an inert environment,
anal ogously as herein.described in th S
for exaf e oY BTG “CBR O SHIT S Bk P G B (R L TP g pdroforan or
dimethelsui foerize DM S ORrSuaxislapdaetibm temtpgoarpred $iong4@nC oo g#liiC, preferably
b Qlﬁent, for exanpl e deoxygenated tetrahydrofuran,
a Out%}e erably in the presence of a base, for exanple
pyridine. Suitable reaction tenperatures fromO Cto
40 C, prefer oom t enper at.ure. Conmpounds of ,
CompiBieinal RosaOl Sy BEY bt SHREd By Pt R Br e gnplgrula XXIX
where R¥ ah@ntdtaa dhekMhbefBa ddbined) vitl ad aod¥ME agdht@rdh as a carboxylic acid

Cs-Cs-alky] ester, for example 3-oxy-benzotriazole-1-carboxlic acid ethyl ester, in the presence

of a base, such as diisoproplylamine, and a catalyst, such as 4-dimethylaminopyridine
(DMAP), or analogously as herein described in the Examples. The reactionn is conveniently
carried out in an inert environment, for example in argon, using an organic solvent, for
example THF. Suitable reaction temperatures from 0° C to 40° C, preferably room

temperature.

Compounds of formula XXIX may be prepared by reacting a compound of formula XXXII

X
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where R3 and X are as hereinbefore defined, with (1S,4R)-cis 4-Acetoxy-2-cyclopenten-1-ol in
the presence of a base, such sodium hydride, and a catalyst, such as that generated from
tetrakis(triphenylphosphine)palladium and triphenylphosphine, or analogously as herein
described in the Examples. The reaction is conveniently carried out in an inert environment,
for example in argon, using an organic solvent, for example deoxygenated tetrahydrofuran or
dimethylsulfoxide (DMSO). Suitable reaction temperatures from 40° C to 60° C, preferably
about 50° C.



HNCO where R2 is as hereinbefore defined and L' is
C-C4-al kyl, preferably nmethyl or ethyl, with
W@ 1BsHRPSTi s 4- acet oxy-2-cycl openten-1-ol in tPEI/EP2005/011344

presence of a base, such sodium hydride, and a
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compoying 6 TSt br Doy PEr FYTS harant any> o ah S aht Brsron of
catalysR@GE B tesgehdecbdifforh heraldtaimpledphdshbinelpad om ked triphenyl-

conveniently carcied out in .an ipert .environpent, for.
phosplineaRpREsIPEP O3y dofcrelistig 36 18P BBRTAnRET VN fpricn L i bl
or ben& aHP I €isGREHSNbPE@K DT r&idtibAlN @nvadeatiyanrtelnper at ur wsrt

~ from60 Cto 100 C, preferably abqut %p C. Thgﬁ3 enated
envirommpR) bor W NI @ P8P Bt WSRO S V718 TOF FEHERY GrHe
Lhanok, it OB ElRGehb8anhasfomWP QENE) 04 5h%2erably room
wuah%%f?EP2085/01f344 28 npounds of formula | in free
tempefapiten may be converted into salt form and vice versa,

in a conventional manner. The conpounds in free or

salt formcan be obtained in the form of hydra%?s O SXXII
Compsipidy af &g modaLEKHI mpydegueneset byiswgrings compound of formula X
where R ¥ssgsqjle¥éé1§ 120 deARIMAUBES 120, fREYESmpoeRINbf REmula VII where R2

recovere romreaction mxtures and purified in a o
is as herombefotd defiatedrenpetlogeusbasrherein detsriped insthe FEgiaRifre 14 reaction is

may, be obt ai ned | - [:opal Rek : ic
‘DnVﬂP?égfﬁgﬁ% 0%?9%?% e?é%??%ﬁﬂ%?’ﬁg§§nngtri?ggn%tﬁgéf?(xgmt
solvent, fomnexaarpiesorigidnofuyana Syttt rdacadn empgtaseies e 408 (go 60° G,

tically,active, starting materials. Conpounds of
Pwﬁ”$ﬁ¥ﬁﬁrﬁ5¥ g%d t heir pharmaceutically acceptable salts
are useful as pharmaceuticals. In particular, they

actjvate the psi ne A2A .recept.o i.e. it ach
Compags o EGal CRgunT S CammREr Y pruel o uly 1Skl Baown
proceR@&Tos E&pﬂi&hgbﬁclﬁi espsinda) @thnasigogsly hehereintipacribed in the

gescrl ed by L. J. Murphree et al in Ml ecular
Exampgar macol ogy 61, 455-462 (2002). Conpounds of the

Exanpl es herei nbel ow have K1 values below 1.0 tMin

t he above assay. _For exanpl e, the conmpounds of
ComPEV(%dﬁﬂf égrrrﬂla?’(g(z(’ﬂl@’layllz prf a’treéé’y r%egz:m% ’co%lg?u&\g’of Afg.r’mula XXXV

55 and 61 have K; val ues of 0g582, 0.018, 0.057,

0. 008, 0.003, 0.690, 0.0084NO” 052, 0.002, 0.003,

0. 002,

N AN
N
¢ L
o—LU XXXV
i
0]

where R? and L' are as hereinbefore defined, with a compound of formula XXXV



0.002, 0.004 and 0.009 Mrespectively. Having regard
to their activation of the adenosi ne A2A receptor,

w@eowposssss of formula | in free or phar maceut PCHEP2005/011344
acceptable salt form hereinafter alternately referred
to as "agents of the inven€¥on", are useful in the
treatnment of conditions which respond to the
activation of the adenosione A2A receptor,
particularly inflammatory|lor allergic conditions.
Treatment in accordance )Mt h thexkxwention nmay be
synptomati c or prophy%aotic)(Accordineg agents of
the invention are usef

I he t
e D e g Sy b w52 R o ety choro, o

analog&ﬁﬁ)“gstﬂe%n dQE i8R AR EExdplEE q%@tréa‘@ﬂm@fs dohsspRntlpamgRd out in an
alrways 1 nflammation, bronchial hyperreactiv
inert ervénypaient, fpy exrmeliede AEEONPFURE &% STESAIC SPli’{Fllltaﬁ%i‘a?’Eﬁ’%pIS feoxygenated
tetrahy?ﬁosfigxraﬂcé e\fgrabﬁ}’ ay grééén?t@ 3 Q%a?é”' @or‘%@kﬂ&'pte‘ &ihe. WMHablr reaction
ent venti6n i s applicable include acute |ung
wmpmanmwﬁymﬁﬂﬁﬂitoaﬁﬂﬁtPaﬁﬂ@@YWegpﬁ@aP%Fvwﬁistress
syndrone (ARDS), chronic obstructive pul nonary,
ai rways or lung disease (COPD, LOAD or COLD),
Compdunds affiong udh BORKEY bragrbelpirtiased by redgtisgrreepranawed af fgmula XXXVI
therewi th, enphysema, as Il as exacerbation of
ai rways hyperreactivn%y/ onsequent to other drug
therapy, in particular jother inhaled drug therapy.
The invention is glso licable to the treatnent of
bronchitis of mh r type or genesi gxxiyncl udi ng,
e.g., acute, hi dilc, c tarrnal , croupus, chronic or
pht hi noi d bronch|N| . annatory or
obstructive airwalls di seases|jto mhich the present
invention is applicable incbude pneunncon|03|s (an
i nfl anmat ory, comonly occégational i sease

where R, hemlbe‘beef defssd 2npETisEprbosikyl b Qrablzenfsa% B%FﬂhV&: with
(1S 4RZ%1§ qrg%%l S}j cl@ éﬁ@@ry $- oq)%@He%&s‘eﬁ’&aof%%@@ﬁcﬁﬁb@lﬂhﬁhﬁrlde, and a
e, one by repeated |nhaIat|on of
catalystsstls)s tdnfat \macreve@lrfrmy pestadds(garhesylghosphiar lpallagium gpd triphenyl-
phosphexa%?%gagogloﬂ%qg%hsém d&?%lg{dgg?gé ﬁxarﬁllﬁgsgglthg%é%gé)oanclg é:?révemently
carriedand ibys meimenmmﬁndmr for ek4raphran ergpnowsinght pugarniy eolvent, for

s dis h [

examp SRS ST AR R ST SR Py s IKERIS REchch semperarures
from 60NC tadiong Dopreferalily bbheutB0C 1Ckon-al | ergi c) asthma and

extrinsic (allergic) asthma, mld asthm, noderate

asthma, severe asthma, bronchitic asthma,
Comp@ﬁﬁ%@f&ﬁnﬁﬂd@%ﬁﬂ?&?ﬁhﬂmﬂmmgdupaMMQNabra&WﬁnHO@MﬁWdbYknown

ma i nduce ol | owi act

procedhisdP PR bR ESE hH s A6 500U o ST B o gabed in he
Exmnﬁamra0|ng treatment of subjects, e.g. of Iess t han 4

or 5 years of age, exhibiting wheezi ng synptons and

di agnosed or di agnosabl e as "wheezy infants", an

Comp&dd Bk f&ﬂ?@lagﬂkmtm%ﬁﬂ@ﬁé&e@ bf rémiifg a sﬂde)ﬁf.ﬂound of formula
concern and now often i tified as

I, pl ent
XXXWarheye Bhigses haempgioredetinefapd Ldg fydii a@w& pW‘iIi‘n asilating agent, for
exatrrlppe\%f}]\f oesh @ﬁrﬁéﬁﬂ@%l)a@etﬁﬁm tdr%alo%oﬁﬁyf 8 k@élnt@esaSbed in the

eezy -|nfant syndr one' ) Prophyl actic efficacy in
Examplése The eeat:mmtls e@n\agtehtha cyiiriefl OB IneAf] iAET ERYT PATERY é%fefammple n

argon, Js%g%%%qgﬁﬂfc sonfeli€ rf%tt YR lec‘éf LB, HutREls reBeon Rperatures

& asthnmt] ¢ oF broncHoconstrictor attack,
from GOfgY @v]e}ﬁ?érﬁ? prefaralviy abawc0°dh e silipregeigragdiaas ghus formed is

treatech Y& hag:rE&IVﬂothVe t!hte f{@%agegr ther be




evi denced by reduced requirenent for other,
synptomatic therapy, i.e. therapy for or intended to
WO e®@b0i3552 or abort synptomatic attack when it PCDEPR)5/011344
for exanple anti-inflammatory (e.g. cortico-steroid)
or bronchodil atory. Prophyl @ttic benefit in asthm may
in particular be apparent in subjects prone to
Comp OLEHHS njf rﬂSrrﬁ‘tﬁlQQ'lﬁ‘ Gee fothHlﬁl}l Pcadivepedigto sadt f@rmeeng vicgegrsa, in a

ast hmatic s rone, nto ubst apti ercent
conversforahPHAET, S5 SAAPRHER AR NEF Pl YR AL Ph AR LT Leie Tk
hydrat@s S s&@e{t@@@(ﬁtﬁlhﬁgI&‘%va%molise@lﬁﬂ%ys@alﬁs@tl@na@bmpcﬁmdabf formula I can
t1 me nor nal stanti al | distant fro

be recapreend fros| pacitim miSter st BYHRIIRAIP BT IEP RAD PHRS g mers, such as
ster e01H<§‘n\ll% mlag%%ro‘%til Q-4 i8Sl dondHdonhNhh EPRLO MY faetiiotial rystalisation or
tu in re ation to inhibition of  eo i nophi |
asymn&cm: mh@m framentrespondingly dsymastnically spRstigt %ge?micallﬁ active,
Lreat ment of eosinophil related disorders, e.g.
Startlrﬁéganopﬁllla in particul ar eosinophil related
di sorders of the airways (e.g. involvirig norbid

€os hi lic .infi e kligsies)seful
COHIPPW€#dgeﬁﬁnﬁﬁ&erdéggﬁﬁkhﬁﬁflgcaﬁjlt e?%ects thesgﬁfa%ys
pharmaﬁdftﬁﬁlsl an @3rtﬂ$laz\ﬁdhlsy asivafeghe egevpihe Aza receptor, i.e. they act as Aaa

si nophil,-rel ated digsorder.s of t
recept%ﬁ%‘d{; r;llt-}?eérl pr8Per885n%of§n APERTST 6 Yo ?Ieg{roné@%/éﬁ r%ethe method
descriB@BhNRPNINMuphr@re uhimnifalecpar Bhirtriacologiné paﬁﬁr@@z £2002).
met azoan) infestation (including tropica
eosi nophilia), bronchopul nonary aspergillosis,

CompPh¥A61t @k |Etx|aﬁ1p[h@(ﬂ@@ﬂlb(eiomlhdﬂdlm gal@l&uﬂe@avﬁﬂr(hlm in the above assay.

syndrone hili 0 n
For e@ﬁﬁﬂ‘hdbﬁF?mP%‘I“&{Sé’g%&?QB@Eigr e St 30 Ha 38p ARayie 47 S5 and €1
have 1@%%& aned sy 0.0d8 U®O s BACHID. oo\z\@zemaj 0865525 2, 0. ooz 0.003, 0.002,
PCT/ EP2005/ 011344 31 Agents of the invention are also
OOOEUQQEﬁPnﬁﬁ)Q%%MWQ%%FH@Wb’of inflammatory or allergic
conditions of the skin, for exanple psoriasis,
contact dermatitis, atopic dermatitis, al opecia
Hav1r@rxe@rd to tberlyhcttemaommf thiefadenmaineden neseptor.scompo unds of formula I in
free OJéRB$ %Hcggtrlcnhy acce a%{e s%gtrfﬁq‘n lr&hifk% Igggllmé@%r &qgl%g kY hd Yagents of
the in@¢ntione Mmadeoset) 1rptémnﬂ'¢am,t oémrdigmqmlvg}scplsre@ppn gqathe activation of the
sita, an to
adeno&?g g}zt\ Ireéq;?gto& petrﬂgllﬂglig H{glaglmc c;r al ?%1@44&?%%&%0 r}l"rean)l/qent in
accor@riz® viaeh theaflvdndibn htxg I:tersgﬁlbfmmattlcafr pooledactdcseases or
conditions, in particular diseases or conditions
havi ng an i nflamatory conponent, for exanple,
Accord{R®, MBBkts 0P theh feitio 8 3 reuidfut (imdiettre@ﬁﬁemfof iﬂ“fétmmtwdn obstructive
as conjunctivitis, ker toco unctivitis, sicca
sy RERCD OFUNES 1 € ol GHRT B B R e RGAL inflsmmation
bronc'h[hq' ngérpéhcawtﬁ rr%6dé11"‘rhgrkbﬂ diSeasft@gictdidra ﬁﬂﬁﬁrﬁm)atoﬂ/l @edseuctive
I ch aut ol pmrune r aﬁflons are inplicate % ng I
alrwaaﬁdlg@ﬁsgq PRELIERIEERAS S t5e pé&‘éft}tép\@ggon 1S ADP, &ahlﬁ include’acute lung

m]uryaﬁ\tﬂ#n%%cnéer@ﬁﬁﬁk&Q IdGsBrlessChiy B QOB ( ;‘AR@S &hr&ﬁi&i@isﬁhtt@e
ap ast'i c -anaem a, Ure red Hgaem a

PUIm‘DldEirD;pat‘h%@ ardpegdiersyt SpfehiPa§OAR) et %%Lp i 1&&1 ing chromcdbronch1tls
or dy n%& g?s'&%a?&flﬁl’er&gghy 9&?%@&5' S waFd sk 989PRionVB O 8RREYS

ranul anat osi's, dernma ositis, chronic actjve
hwpmm@paVnycsquvast@eﬁwadg%abﬂépﬁsm@vﬁﬁuﬁéﬁﬁ§bﬁlé§ﬁ@@Hﬁéhﬂﬂpy

The uaven98n is .'(11%0 %B}Sl’r'ﬁ%ble tggﬁeoérégml@[?t 5flgrb@mt&r%£@\’/‘@rl type or genesis

ve colitis and Crohn's di sease),
includingocg.| m@zte,mrhdhmrratahwl @avasschdoieas hthing iddirgrdiits. Further

lnflargrln\a/l%?'ly Iotr Io%étrucllxrv(e) glr%va?é/ A& 3&R! ISR present invention is applicable

include pneumoconiosis (an inflammatory, commonly occupational, disease of the lungs,




pneunonitis, nmultiple sclerosis, primary billiary
cirrhosis, uveitis (anterior and posterior),
W enanersenj unct-ivitis sicca and vernal PCT/EP2005/011344

keratoconjunctivitis, interstitial lung fibrosis,

psoriatic arthritis and gl eorerul onephritis (with and

wi t hout nephrotic syndrone, e.g. including idiopathic

rat bR C@ﬁ&ﬁ& dAeRhE 8PALIY )and Sh8Eioned b

frequengg agcgh{gggfe&{:bg; g{%ﬁaygr?s i'ch’ may be treat ed Wit h y
repeatedgyé‘rﬁ]&tloﬁ of Hests nafenbitever bypelongenesigi iapladss, fas ggample , aluminosis,
anthracﬁ:\sl ,bag.%beesstorg}esl hathccsm éj??os| glh%%gg'rhﬁo éq%%gg% gg‘!{]g}’SSIUOSIS

i schem a/reperfusion injuries, retinopathy, such as

diabetic reti or_hyperpari .. Hegd
Other BEGRABHRThG" BORArL] BRL-Eans of Foi OB LIERE on i
apphceﬂbrétlﬁanfdél sAthnpd esﬁhmev@ny@emrrgnaesunndﬁdmg Uplogly malqmﬁ@dasm -allergic)

, Suc aucomg, .. schem c tissue/or

ssthmma g A B ORI phH PRg Tl SRS MR fe
bronch®t R@BAL, fertib@indavaindstiona, iodcipatibinl tithegna afd srimmaitotuyced

condltlons for _exanple.in |an rva
followitg Seqtaial IHasHPe THarBREA 4108 he e ﬁ%&r & ergibgecing
treatméht oFRMSRCA e pabf [BRABAR 40k SQeEM@YSgd eﬂnaﬁm@twmm@g symptoms and
t

ot her i nfl ammat dit
diagnogdsr FIOBTOY cSEa oSt TS 93% FiiAIGIC P HGHEEoEH 86 Fpaior

med1ca¥9<%1c@n5atzd n%%\ngf‘teneltdeﬁ’dlﬁed%mﬁﬁh‘nt orRegpiphaseRisthmaitQ9For
-939; Tsuyuki et al adin. Inv

Lonverg@cqghms_ngtgqplar z@éh—rﬁwa@néttlogps y(ej_tggag)to A W ee@elgfdm sygdrome

Cell Mol. Biol. 20:1-8; and Fozard et al (2002)

Eur opean Journal of Pharmacol ogl cal 438, 183-188. WO
Prophy2@0i6/ AEEFAn PETIrERIGOEP IR wilBbe emidengerbhiy sedypediifgquency or

itk BVE AL Oc LSS t REbARRHbI s AU bt d
Severltﬁoysympg%hn%& at?i& et cﬁal%htg?%{r;&hr ug subst anges sjch as
1mpr0\&mtent|1mﬂdlr@1ﬂmtmly9r iproneddodivars byyerreapViry: £t maY weiwsr be
4 V&, e G | liYe, kikrdohE ded
e“denfe:aebé’i ﬁ%dj feqélbre{érgrﬁtiiiégéte}%grsﬁlﬂ r#?atﬁ%gﬁ 39 alr vva;r/spg or or intende
to restflitseasiest smbtoasat:tchxmek wbnt itoxeds,Her exan¢ epé-inflagumatory (e.g.
exampl,e a at o t har

cortlcosﬁrirﬂ18 érd%rcltl%cg ago f’rogg%l]actlceo ﬁgﬁﬁﬁg a?téln%.ﬁ%lé}\éi gg&}ﬂr?é be
apparedf mﬂﬁxﬁlﬁﬁ&tb plorsd tde‘lﬁrﬁ&xgtclspmﬁg” S‘Wﬁhnxﬂlgu@g}lngﬁhlsagmm@d

asthmégggl % glg‘g’: (??rll‘ém?e‘/ X S%Fﬁéﬁ?g&%‘cq&%l Isl% ggllc%?nodncha.rralcterlsed by
asthmirﬁYackl@ Al etk &hehedoss @ﬁﬁbdh&Mytp doeh, oree at s nmﬁl tamelbyshstantially
wth or after the other, dr subst?aqlnceh Accordi ngly
distant frRm| HRIEREY Sl REMiEEred SYBRETAIS SISt 5 PYgent  of
the invention as hereinbefore descri bed with an
anti-inflammatory, bronchodi]| atory, ti hi st am ne £
Having pagpr 1Q $hejpapyi- HéIa%ﬁngaW“%sl&pam&{j in gglatign o inthibition of
eosmogﬂygehb%@ré eﬁ@bgtlféﬁh'\gznﬁkiﬁ)ﬁﬁeaﬂé‘cﬁlsgﬁﬂ ﬁgtHertrdalﬂiﬁerﬁ affeeodinophil
ferent “pharmaceutical conposit | ld
relatecadisqrdens; leeamentibpRh iR uwalitﬁéhaaa@ﬁﬁpé FlaE? C{I?Pfdefs of the airways
(e.g. uﬁz@ vfﬁ%&kﬂ-&@é&ﬁ%ﬁﬁﬂk'&ﬂ%ﬁ&& bg?ulﬁlléﬁﬁ‘ryac%su@,)lﬂﬁﬁﬂﬁm(l@yper—

asone propi onat e ut1 casane propli onat e
eosinophibih ezsoinieecto therpiiveaya soder lings anvell asp forsprepyily gosinophil-related

d1sord%%‘§ &F gg@‘?g %sgé\é:e?igi r co nggé)rgt%g Q@ffley\@s%rla[%@ 8Ezggmophlhc

pneunibiiia, Irad6e (134)art3:ﬂlar3®qta5)jgn ) Blestagipn (rylg udm troplcal eosmoph1ha)
bronchopulmonary aspergillosis, polyarteritis nodosa (including Churg-Strauss syndrome),
eosinophilic granuloma and eosinophil-related disorders affecting the airways occasioned by

drug-reaction.



90, 99 and 101), WD 03/35668, WD 03/48181, WO

03/ 62259, WO 03/64445, WO 03/72592, WO 04/39827 and
WODBA4BED20; non-steroidal glucocorticoid receEI/BP2005/011344

agoni sts, such as those described in DE 10261874, WO

00/ 00531, WO 02/10143, WO 03482280, WD 03/82787, WO

03/ 86294, WO 03/104195, WO 03/101932, WO 04/ 05229, WO

Agentgéft #3480 V024149938, & the W84 én2 62 48laninhBdory or allergxc conditions
antagoni sts such as BIIL 284, CP-195543, DPPC11870Q,

of thelslFiB4 fent dramoleantPtiasis, EynoRdermatiysy aimpindosin 38en Slop gt areats;

er € a 76 O ivity angii IS
T O e S o1 o b e nelt

urticarinchulbars [pgmpbllg@[da@tpus SW&ITFIW%?: peg@fhisw méfrmolysw bullosa
acqui 1 QGC r L] con Il 1 571
qUP: %ﬁé%@ %ﬁﬂ%t %){34%% gL 6?@85%%%%%5 1ilyﬁhi bitors
such ci I om|ast (Ariflo(D GlaxoSnit: hKline),
T a B d ’ e er S 1 IOI'lS in
Agentp I%g)}’ee e %@ﬁ%%’ﬁgg ?%éﬁer%%g@%o&gﬁpmAr ?f% ¥;&I %g%nd '

partichBl Hiseadel oPradésfraharig sRDIBIGESLY RDIBBRESY, (PgK@ple, treatment

i R b PR LS R D L MO e

Verna(&ﬁf nedeivi)s, difeadebQuffeTiampathe nosdivélddiag a(lﬂgm/vahlhiaiék@d mflammatory
dlseasggyx Mqu@}rglg?eirg%%@%g ﬁ%slgldf)ll %%%_)r ]%%g%%v\@mu%omponent
or aetgcgf)%}ggxgc?‘:m&%tﬁl{ﬂ%gg%gTMt&Bélﬁ}ﬂMerm .03 4 P, angBmia,
aplasyr mpgpoagysoed 6&?"6‘1%&3%1 QMS%%@%%&%%QS%;%MC lupus
erythtgﬁlétQOAf p 85 lycMRdOA4 Qlﬁf‘éﬂbma\[‘@/&éﬁ@:g%ﬂl&ma\ﬂﬁs&4ﬂ&h&46tﬁyosms,

451
chron@q;c@wggggatlt\spgngg o orégldsf V\Qgg@gc}lsrgg e, 1d10path1c sprue,
autoi gullgpg@%ﬁg%;y?’ﬂéwelgt@seg&/ (0456Qd a8t iE: QAHOCHEAS; disease),

enosi ne A2B Teceptor antagonjsts suc h. as, thos .
endoatmscapitirdaopsthy \yaugs AFowg; i it Aveslisiay éh’ifé‘écp}[%&’re“ensmm

pneurﬂggl@ll %ﬁlc@‘}’&é& e?&lsabQHPa%y Pillicep &lrdatigBkiis (anterior and posterior),

met apt ot erenol, téfbutaline, sal neterol fen
keratpcrqmq:tatceﬂ\ons mgqqdmégfpg@ﬂ gq:qay)coqi]@p%ttesp &terStléléfhﬂﬁéib(SPSls psoriatic

arthrf%s 4.8 %@%ﬁ@?ﬁ)ﬂ& h(}ﬁls %M@Ca%@p)&@rp;u? nﬁﬁllrét‘i"c stytﬁ%frgﬁfe; e anidcluding

ree o or solvate form
1dlopmmmapar¢uqnsrnmr@0ﬂsmml chmgq:mppamﬁwm is

Othet @1%,8% ROy acto%gltlltgﬁg Wl}g%h%fy LELELEDGRN agérﬁg &F Qpcl: Mlventlon include

es thereo speci al
dlabeeaanpgudldbcnés thalimsltpped (@H@mle}-&ﬂal@i&@ ambilﬂbe@q rgﬁlgtus type I, diarrheal

dlsea%harg%ﬁ'gg/trel(p% !1%1 1anc]:19r? Sk aﬁrt)]tno%aﬁ%t M %]se& ‘cl%gém\feﬁgéhy%? hyperbaric
oxygdomiute detiobpadiy, Qéﬁdlﬁ6ﬁ)s1¢hammbrahctby clorpedi ndgagfulaEpressure or

ey SO o3 B E SR P e o

reperfusion and bedsores.

The effectiveness of an agent of the invention in inhibiting inflam matory conditions, for
example in inflammatory airways diseases, may be demonstrated in an animal model, e.g. a
mouse or rat model, of airways inflammation or other inflammatory conditions, for example
as described by Szarka et al, J. Immunol. Methods (1997) 202:42-57; Renzi et al, Am. Rev.
Respir. Dis. (1993) 148:932-939; Tsuyuki et al., J. Clin. Invest. (1995) 96:2924-2931;
Cernadas et al (1999) Am. ]. Respir. Cell Mol. Biol. 20:1-8; and Fozard et al (2002) European
Journal of Pharmacological 438, 183-188.



01/ 42193, WD 01/83462, WO 02/66422, WO 02/ 70490, WO
02/ 76933, WD 03/24439, WO 03/42160, WO 03/42164, WD
wWO08A539 WO 03/91204, WO 03/99764, WO 04/ 165FGI/ERID05/011344
04/ 22547, WD 04/32921, WO 04/ 33412, WD 04/37768, WO
04/ 37773, WD 04/37807, WO 02/39762, WD 04/39766, WO
04/ 45618 WD 04/ 46083 , WD 04/ 80964, EP1460064, WO
The agQﬁé Q3 114 Zrve 2 04AL QB8R ekl EER:ootlaéraﬁélﬁth ag‘el&sZﬁ@%@ﬂA&ﬁﬁlﬁnamon
US 2004/ 0229904, WO 04/ 108675, lxlcgg V\%
with othey 088 SbstapErsoEFl 202w B InfAB RSP AR OdNA tofs ARE B ERmine or anti-
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Suitable antihistamine drug substances include cetirizine hydrochloride, acetaminophen,

clemastine fumarate, promethazine, loratidine, desloratidine, diphenhydramine and
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which are trifluoroacetate salts. TABLE 1 Ex. Rl R2 R3
In accqqdanc% with the /fézregolmg, t?ﬂe 1nvent9)n alig)%rowd?é%% r:rllgthoc?f f(l)_IB t%g%el;'trr%nt of a
condition responsive to activation of the adenosine Aza receptor, for example an inflammatory
or allergic condition, particularly an inflammatory or obstructive airways disease, which
comprises administering to a subject, particularly a human subject, in need thereof a
compound of formula I in free form or in the form of a pha rmaceutically acceptable salt. In
another aspect the invention provides a compound of formula I, in free form or in the form of
a pharmaceutically acceptable salt, for use in the manufactiare of a medicament for the

treatment of a condition responsive to activation of the ademnosine Aza receptor, particularly an

inflammatory or obstructive airways disease.

The agents of the invention may be administered by any appropriate route, e.g. orally, for
example in the form of a tablet or capsule; parenterally, for example intravenously; by
inhalation, for example in the treatment of inflammatory or obstructive airways disease;
intranasally, for example in the treatment of allergic rhinitis; topically to the skin, for example
in the treatment of atopic dermatitis; or rectally, for example in the treatment of inflammatory

bowel disease.

In a further aspect, the invention also provides a pharmaceutical composition comprising a
compound of formula I in free form or in the form of a pharmaceutically acceptable salt,
optionally together with a pharmaceutically acceptable diliwent or carrier therefor. The
composition may contain a co-therapeutic agent such as an anti-inflammatory, broncho-

dilatory, antihistamine or anti-tussive drug as hereinbefore described. Such compositions may
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be prep\até'dl Es/ing conventional diluents or excipients and techniques known in the galenic art.
Thus oral dosage forms may include tablets and capsules. Formulations for topical
administration may take the form of creams, ointments, gels or transdermal delivery systems,
e.g. patches. Compositions for inhalation may comprise aerosol or other atomizable

formulations or dry powder formulations.

When the composition comprises an aerosol formulation, it preferably contains, for example,
a hydro-fluoro-alkane (HFA) propellant such as HFA134a or HFA227 or a mixture of these,
and may contain one or more co-solvents known in the art stach as ethanol (up to 20% by
weight), and/or one or more surfactants such as oleic acid or sorbitan trioleate, and/or one or
more bulking agents such as lactose. When the composition comprises a dry powder
formulation, it preferably contains, for example, the compound of formula I having a particle
diameter up to 10 microns, optionally together with a diluent or carrier, such as lactose, of the
desired particle size distribution and a compound that helps to protect against product
performance deterioration due to moisture e.g. magnesium stearate. When the composition
comprises a nebulised formulation, it preferably contains, for example, the compound of
formula I either dissolved, or suspended, in a vehicle containing water, a co-solvent such as

ethanol or propylene glycol and a stabiliser, which may be a surfactant.

The invention includes (A) a compound of formula I in inhal able form, e.g. in an aerosol or
other atomisable composition or in inhalable particulate, e.g. micronised, form, (B) an
inhalable medicament comprising a compound of formula I in inhalable form; (C) a
pharmaceutical product comprising a compound of formula I in inhalable form in association
with an inhalation device; and (D) an inhalation device containing a compound of formula I in

inhalable form.

Dosages of compounds of formula I employed in practising the present invention will of
course vary depending, for example, on the particular condition to be treated, the effect
desired and the mode of administration. In general, suitable daily dosages for administration
by inhalation are of the order of 0.005 to 10 mg, while for oral administration suitable daily

doses are of the order of 0.05 to 100 mg.

The invention is illustrated by the following Examples.

EXAMPLES
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include those shown in Table 1 below. Methods for preparing such compounds are described
hereinafter. The table also shows mass spectrometry, MH* {ESMS), data. The Examples are in

free form, except for Examples 1-3, 7, 9-11 and 17-37, which are trifluoroacetate salts.
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Further preferred examples of compounds of formuzla I are shown in Table 2 below. Methods
for preparing such compounds are described herein after. The table also shows mass
spectrometry, MH* (ESMS), data. The compounds of the examples are trifluoroacetate salts,
except for the compounds of Examples 41, 48, 52 and 53 are in free form and the compound

of Examples 44 is an hydrochloride salt.
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Ol
638.4
62 AN CH ~
HC” ¢ CH, N: Z
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except for the conpound of Exanple 76 which is in free

formand the conpound of Exanp>le 79 which is a
whyasoedssori de salt. TABLE 3 Ex. R1 R2 R3 M+ PCT/ERId63/@11344

63 H3CC CH, OH 526.5 11 -N OL CH3 64 HC C CH3 rCH3

503.5 s CH3 NN HO 65 Hav - - -HHOH 456.4 3 N,.

066 HsCCO - 573.5 O \ / NNH®67 Hari C559.5 H

68 H3C3CI \ NH H69 HCCO - rCH3 573.5 s NNHID

WO 2006/ 045552 PCT/ EP2005/ 011344 45 \ e NHZ 503.5 70
Further/pré@eBed-txarg s oflco@pounds B formula I are shown in Table 3 below. Methods

for preparing such compounds are described hereinafter. The table also shows mass
spectrometry, MH* {ESMS), data. The compounds of the examples are trifluoroacetate salts,
except for the compound of Example 76 which is in free form and the compound of Examp le

79 which is a hydrochloride salt.

TABLE 3
Ex. R! R2 R3 MH-+ or
MHa+/2
63 Hac/\ﬁ/ 526.5
O
64 H3C/\ﬁ/ 503.5
O
65 HaC/\ﬁ/ 456.4
Q
66 HBC/\ﬁ/ 5735
O
67 HBC/\ﬁ/ 559.5
O
68 Hac/\ﬁ/ 556.5
¢}
69 H3C/\ﬁ/ 573.5
(0]
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CH3 78 HCC / '\ NH691.4 3 N \ HC- N @ N 79

H3CCe / \ N705.3 Il o O NC \N H\ / NW
wWQ6HE4s5552 PCT/ EP2005/ 011344 46 80 H CC - H PCHEP1005/011344

~NN H ¢c-NIl'\' rr Or N Preparation of internediate

conmpounds Abbrevi ations usedigare as follows: CDI is

1,1 -car bonyl diim dazol e, DCMis dichl oronet hane,

N D

b r'l:/-\"ﬁ r-soprogytethytagne,—BvAP s 3
80 4+ magh/yl ami nopyIFil di ne SIIVFN I s\difret hyl - formap de,

DVMSO i g di m et hyl sul f ox I sMcligui d
chr omat ogr aphi ¢ nmass sp=ctroscopy //TEA
triethylamne, TFA is tf i 1 uor oacefi ¢ acld,/ Elis

tetrahydroffuran, and TLC is thin- |ayer

chromat ogr aphy. 3- Oxy-benzotriazole-I-car boxyl Ic acid

ethyl ester This conpound is prepared from

1- hydroxybenzotri azol e by the procedure of Wits, Peter

2 ganic Letters (2003), 5(9), 1483-1485.
; ; 8.20(d, 1H,~ 8.00(d, 1H)),

7.75(t, 1H), 7.55(t, 1H), 4.60(q, 2H), 1.55(t, 3H).

Abbre%%ﬁ%na l}llﬁ%(P arg g% 8}1\!&3&3&? 2]1 1’4ca¥bony%11hn¥dazn.llen%gl\l;ll dichloromethanes,
DIPE A2ts id8 apt- opptdth - mae,SDMNP B4t-dtreahpdnineopyridieg AIMF5s dimethyl-

forma%ﬁﬁwg%oqj%etﬁ%@g % +‘mgﬁgaﬁ%§ ergllillgteog(r)zfphllqcarrr]xlélgs spectroscopy ,

TEA is triethylamine, TFA is trifluoroacetic acid, THF is tetrahydrofuran, and TLC is thin-

. . et
Prepar 1n(|)\41ne

layer chromatography.

3-Oxy-benzotriazole-1-carboxvlic acid ethyl ester

This compound is prepared from 1-hydroxybenzotriazole by the procedure of Wuts, Peter G.
M. et al Organic Letters (2003), 5(9), 1483-1485. 'H nmr (CDCls, 400 MHz); 8.20(d, 1H)-
8.00(d, 1H), 7.75(t, 1H), 7.55(t, 1H), 4.60(q, 2H), 1.55(t, 3H).

2-(1-Isopropyl-1H-imidaz ol-4-yl)-ethylamine

This compound is prepared from 2-isopropyl-5-0x0-5,6,7,8-tetrahydro-imidazo[1,5-
c]pyrimidin-2-ium iodide by the procedure of Rahul Jain and Louis A. Cohen Tetrahedron
1996, 52, 5363. 'H nmr (MeOD, 400 MHz); 7.60(s, 1H), 6.95(s, 1H), 4.40(m, 1H), 2.90(t,
2H), 2.70(t, 2H), 1.45(d, 6H).

Propionyl-carbamic acid tert-butyl ester

The title compound is prepared from propyl-carbamic acid tert-butyl ester using the procedur<

described by Ken-ichi Tak ana et al in Chem. Pharm. Bull. 1988, 36, 3125. 'H nmr (CDCls,
400 MHz); 7.25(br s, 1H), 2.75(q, 2H), 1.50(s, 9H), 1.15(t, 3H).

Bis-{(4-methoxy-phenyl)-methanone oxime

4,4’-Dimethoxybenzophenone (25 g, 103 mmol) is suspended in ethanol (150 ml) and pyridin e
(30 ml). Hydroxylamine hydrochloride (21.50 g, 310 mmol) is added and the reaction mixtur<
is refluxed. The reaction is shown to be complete by TLC after 3 hours. The reaction mixture
is allowed to cool and the solvent is removed in vacuo. The residue is partitioned between

ethyl acetate (500 ml) and water (500 ml). The organic layer dried is over MgSQs, filtered ancd

the solvent removed in vacuo. The title compound is obtained following crystallisation from



1996, 52, 5363. 1H nnr (MeOD, 400 MHz); 7.60(s, 1H)

6.95(s, 1H), 4.40(m 1H), 2.90(t, 2H), 2.70(t, 2H),
wa2006045556H) . Propi onyl -carbani ¢ acid tert-but pCT/EB1005/011344

The title conpound is prepared from propyl-carbamc

acid tert-butyl ester usingtthe procedure described

by Ken-ichi Takana et al in Chean. Pharm Bull. 1988,

ethyla%e?a}%/‘(?tg?iggﬁa?lt!f%?g %’: 40104 %gw '{_8 () 1%*%)( l9r403 d of 'ED 4H), 6.95(d

2H), 68 54d (A )mat8laox yHohaR(s) 3z et hanone oxire
4, 4' - D met hoxybenzophenone (25 g, 103 nmol) is
suspended in ethanol (150 m) and pyridin e (30 m).
Bis yrp hrzey [y mhioei de (21.50 g, 310 mml) is

Bis- 4rne ?{Prg)hgn};lp e{l'?a%%%le g)rémeé%n% 2{7 825 re[ uXedendr ammoma .880

reac RSUTee
(450 rﬂlhendr ehatdl ¢P0 mix tuirgoniis: aaétlawveidoo @, 826l narndl)tlsfmided followed by

| vent is.re ved AP res
the pORVTE MBI UL BormIE: St 1 BUCHOGTRio e A dycompler
the redcB0® mikthre 1?@1@\2@{/ Gadteded Syer Whérﬁﬁeleﬁeﬁz\éﬁenb@lﬁ@%eased the reaction

filtered t he solvent reno T t|t _
mixuis iSRG 182 sencaon SEIPEPIO R e 9@5&%@ 4554 Mol fereacion
mixtu QORI %o&%ﬁgﬂ Q240 1344 de HHD. 50t rﬁM | 'Bl@@ie@l:t%n mlxture is filtered
cycl ohexane. (CDC13, 400 NPE

through’ Qﬂbte( Y apd t]%F pb@p&s arg seg)g(aded '_Elp.q) org@ngé@@r dglgag 1s (glegg/é%SO% filtered
and thg's'a verB r&06%ed i3 'ﬁ}lcuo to glve the title compound H nmr (CDCls, 400 MHz); 7.25

C-Bi s- (4- et hox éﬁ% met hyl'am ne
(d, 4HB“%&{QL hé%@u%ﬁéﬁy$ Hanone oxime (20 g, 77.82
nmmol ) is suspended in ammonia.880 (450 m ) and
et hanol (90 m ). Ammonium acetate (3.00 g, 38.91 nmol)
1.3-Di{R)-pysiepdidink-3iyl-uigad by the portionwi se addition of zinc
dust (25.29 g, 389.10 mmol). Once the addition is
onplete the reaction mxture is slowy heated to
(a )13396 (RWtdrntHeyefdidmvdgbemee has ceased the reaction

A so u%ﬁ(&#ﬁefns r‘?ﬁ/(f?) fcgéfz? P)I‘Ecﬁﬁ%n(a%g%a né QS g%ﬁ%gz n DCM 10 ml)

is treafed V\adhl Ok(R.3 g, tbdImmoijl ard tﬂnyl reﬂctednanextuse iaddedd éﬂﬁﬁm temperature

for 48 ée?n‘st eﬂmsolﬁ%ﬁt% o n\}gszﬁ; I & 1#% asne ptéltrle%seugtm e(s:)lg%?ls adrllssglved in ethyl

acetatd. Eﬁderpodtﬁcbred w;&hed/e/ﬁth Mol b inlet] diyettineadeded tMgS(DJ; \e@Hdtconcentrated

enD%%d y.acuo glve the t|t|gdconpound. 1H nnr
in vacHOLBY oepnds? Byt S ange <hda0 (a. 4, 5. 10(s,
1H), 3.75(s, 6H) 1,3-Di (R -pyrrolidin-3-yl-urea (a)

1- benzyl pyrrolidin-3-yl)-urea: A
13§%$%X?%ﬁﬂ5£%ﬁ W&y (R) - 1- benzyl - pyrrol i di n-3-yl ani ne
To a s§ltiéh & 1, 33)1# K')rQLBent}ﬂ 1&1@3@1))—ureb $5.84 %{ﬂlﬁd wintd1) i&lekhanol
g (% Lﬁ t he regaél xture stirred
(80 mljpn 66%‘%%‘%1?)‘%? r zﬁonzisaﬁ pallagym dgrlirside prscarbon (1.07 g).

The reA®I¥RV:Eddro 1sV;§tﬁ%|&:l A0 Arh&h 41818 Pldcb N An 8@ SIndiokShere of hydrogen for
di ssolved in e acetate. This portion is was dr

two dayp afieryghieh tims) rf@vvé'eftlﬁy isHierred aaiiuﬂe@ca(ta@sma)sha%mh ethanol. The

organi€ 94%%9; s RtBhbikdd éfﬁ%ﬁcetngaﬁé'cﬂndw;cng tb &klcﬁde%fsﬁ% ?o@ﬁ‘d asa
Whneﬁﬁde orange solid. (b) 1,3-D (R -pyrrolidin-

Imidazole -1 carboxylic acid (3,4,5.6-tetrahydro-2H-[1,2’]bipyridinyl-4-yl)-amide
A stirred solution of CDI (1.1 g, 6.77 mmol) in DCM (100 ml) is treated with 3,4,5,6-
tetrahydro-2H-[1,2']bipyridinyl-4-ylamine (WO 99/65895, EP 21973) (1 g, 5.64 mmol in 50

ml of DCM) added dropwise over 30 minutes. The reaction mixture is stirred at room

temperature for 15 minutes to yield the titled compound as a 10 mg/ml solution in DCM.



To a solution of
1,3-bis-((R)-1-benzyl -pyrrolidin-3-yl)-urea (5.34 g,
wQazed/oemset ) in ethanol (80 nml) under an inertPCT/EP2005/011344
at nrosphere of Argon is added pal | adi um hydr oxi de on
carbon (1.07 g). The reac#Bon m xture is purged with
Argon and pl aced under an atnosphere of hydrogen for
The co{'n\}e@um %Fé'%lf 15193'6111%'11({9 sﬁﬂsgc‘ﬁ)en{ ﬁ%cﬁb?ﬂ Uirh@s éo?}utfld)rl tSsRe FnHe
e yst washed w th ethanol ani c
1m1daZpiemtqaon®rraccéa@dﬁ?&)rfqgedleawﬁhc’éﬂebh Erra@@tls Pﬁ gf\?faf@wsl%%ldmg
h t e
socyarkld ipiblenbEh ERTREYRLNAR Tole MRl Al liol B AR under
the reatmbm’npheimoylh ) Thigisdltidn st ised edthso‘iublS¢qvﬁnb$tem§Dllm(eI q irgidazole-urea

mverm U A RPY S L T By 1 BT ot R opup e

99/ 65895, EP 21973) (1 g, 5. 64 mml in 50 m of DCM
: he reaction m xture
S mnutes to
y| eld the titled conpound as a 10 ng/m solution in
WO _ 2006/ 04 PCT/ EP2005/,011344 . 48 The conpound
|]SP5Gédé%f2|Y ngflohg’ln Yherda egcfb‘éﬁ?rt%é@étef%ﬁs Thi s

A stlrr&pgomtioﬁﬁzoﬁﬁﬁﬁin‘gt -§ffrrdliden- 34yﬂtﬁ&ia®1h16atﬁdeartﬂ:fmh€lremed (220 e, 10.7
together with variab

mmol é%%mwﬁamdw.%&@mgp S oD ) MR 40 i

heated b ORC EMSOSE e ThE{IRRht RIrbAbRSd IO b thﬂbdﬂﬁ&dt@n%d@i crude
the reaction conditions. This Lutlon efi i.n th
residuosEHEIEREDHBRS SHich PR TACHEL SeE T hkane (1:9 increating to 1:4)

yields ﬂh@hﬂé&@&h@&ﬁldaﬂda Wwhecywuaate internmediate are equally
sul t as precursors to ureas.

1-(2- Amno ethyl)ly)-3-((S)-1-pyridin-2-yl-pyrrolidin-
gﬁy@‘ 5Bt aldib bardnPeit Ak edonbiepyr rol i din-

m C acCl tert- uty ester: A stirre

To a seofiarnt qgfdtﬁ)dopfmdlsﬂn}d pySpligird-pl) @rharemwtdct&ftﬁaﬁvlceseéu @221 g,
0.84 m(rriol)7m d%)%ge ?@hn%?1§d21ngtggq%kg(r% 1%&1 41\%“11?@9({'9 QWX'aﬁi §.525 ml,

2.1 mr(ldlDarrd theireactiheatigtire 5 s80ed @ :fommeempeemre owr@l@m Jeptesulting
ve fh t
suspenpgg asg cf:i ancﬂwasﬁueiﬂI Quith cﬁﬂfa%r 'Ag '}gﬁ Zpo ?feld (e tl‘ﬂeH QS Pﬂlsl/rrd

romat ogra uti ng
acetate : hexane (1:9 increasi ng to 1:4) i eI ds t he

¢) Imi @ole ngggﬁﬁ efugﬁS a&/P‘f'%C?m' —yq %yrr(l)l CP )1 3 yl )-amide:

A mlxtﬂtefk}b(ﬁ{ﬁﬁhing )elePyridin-a-8-@lyttolidim - ﬁfylamme dlhydrochlorlde (0.242 g, 1.02

o 167001 PR P A1 By Gty B Ry, o

reactlo(mxﬁlxﬁiﬁéhsrﬁﬁi'ﬂ&a&@ kodrd tdﬁhﬁerattﬁre&dd exih vk Hﬂ}ne(d Wheditbdanm})ound as 0.1
e reactjon m xtur
M solugiop in B¢Mt This a%%ufleﬁﬁ%frs iah

& iy zg ureg-{enmy e?mte fc%géther with
variabRUSREASI BMhd &rfésbélﬁﬁﬁéjls&ydnél@&hﬁﬁmﬂﬂiﬂbldjl Dhiae6lufion & uked in the
m) to yield the titled conpouynd. é:
subseqpeft eeps piacqy the amg:}g%91|e1uéeaatgpearne iate and isocyanate intermediate are equally
suitable @SpreduR¥isitdRead- Y1 -pyrrolidin-3-yl)-amde: A mxture
conprising ((S)-1-Pyridin-2-yl-pyrrolidin-3-ylam ne
di hydrochloride (0.242 g, 1.02 mml), TEA (0.2 m) in
_PQ_}{%-_ M_)ci.$. ted. | 4 g, 2.26
! (mm lglg-gﬁbﬁgrg g(g,agtpg%ﬁﬁrﬁe t%réﬁllfPS3t I{’I?Pg% at room .
To a soletipeofaimidarof ot -c2rbesylicsacid §»r]e1ertdhe2tYﬂ-PV@9hé1@rﬁwhﬁande (9.9 ml
of a 0. ?M QolutlorMnSB ' #89 H?no[l)g}{l 1soT gfe q’)nls %Qaecd &L?I fﬁ'5 diamine (2

i dazole-urea I nter rred
ml, 37 mrnol) The reaction mixture is stirred at room temperature for 4 hours and then

extracted with DCM using a continuous liquid-liquid extraction system to yield the titled

compound as 1 : 4 mole ratio mixture with imidazole.



vari abl e anobunts of the correspondi ng i socyanate and
i mdazole. This solution is used in the subsequent
W@ e@ps43snce the i m dazol e-urea internedi at e aPCI/EP2005/011344

i socyanate internediate are equally suitable as

precursors to ureas. (d) 49

1-(2-Am no-ethyl)-3-((S)-1-pyridin-2-yl-pyrrolidin-

3-yl)-urea: To a solution of imdazole-I-carboxylic

acid ((S)-1- pyr|d|n 2-yl-pyrrolidin-3-yl)- anlde (9.9
1-(2-Afino-@hyla3 H-M - )-98ammol )

S0-pro i s added et hyl I am.ne Y
The tit cm%@P)en fFrPéeR% imltaécﬁgo i tqrater egtlaferzlpg ra}elaelaél(zﬁ )-pyrrolidin-3-
yl-caraBiiPRs @t Buth Dscet v&lﬂﬂ(‘Rﬁf»p?f&QolId"h@B ylxtHaaat e€ldwitbul)Chter and
usi ng acoélnuo |qU|dI|qU|d extraction systemto
feplac’% 81bdomﬁeyrt ing Wih 2cHNIBRAIIHS 1 : 4 nole ratio mxture
with imdazol e. WO 2006/ 045552 PCT/ EP2005/ 011344 49
S 1- %2 Anlno ethyl) 3 ((R)-l oyrldln 2-

aCldtetggtlé sly to Inter medl ate D by repI aci ng
) -pyrrolidin-3- yl-carbamc acid tert-butyl ester
Thetm&gd

tchmpRyachiprorepared epadogphsloaiobatiil B, 2ei R 46 led{ tephyppxycarbonyl-
prop10§§ ﬁmgﬁg 3- c[1 ﬂir@)‘?}; f%i% %&?F@QZ Kl (ﬂbggty‘f\”etth[}lammo -9H-purine-2-
carbox38; 4R) m¢tl(}f2 eﬁertﬁﬂxhrlnplec%bbm nepRicipig) -t BAG)-Hyl thr okutosyaklponyl-
proplo??/ 2111)[181) CPOD Iegtni/ lenﬁgg Z@E] cftghc%r:#l %tﬁdr%rg nQV%tll' ptﬁ%e%—car@gxyhc acid
methyQasfef WZ&%%} G-—d(dhhlr@—pbutmﬁwd:)aarybb]pyﬂlt-z -enyl]-propionyl-carbamic
auduﬁ lH{;lon | -ami no) - 2, 3-di hydroxy-cycl opentyl]-6-(2,2-dip

Hyl ami no) - 9H puri ne-2- carboxylic acid methyl
ester (Exanpl e 38) by repl aci ng

yl]-2 zydnaeﬂhapaetrahlvdlurdvaep&nﬂ &Bb@i@éﬂoﬂ-@r xﬂpbtd)mdﬂihh&’d ester

with [(1S,4R)-4-(2,6-dichloro-p
urin-9-yl)-cycl opent-2-enyl]-propionyl-carbamc acid
a) R§ @[9 '( bﬂtw 3@&5? 3 INh{/({rgﬂﬁﬁr propionylamino- cyclopentyl) -(2,2- dlphenyl-
Am no- pvrrol din-1-yl)-6-(2,2-d
ethylameﬁéﬁijﬁ plgtrh%f rﬁYﬁlé’}ldb%ﬁ'Y%“@er]C asi bf‘dtZﬁlﬁ??ﬂ -tetrah

A 1@1& b h%meﬁltﬁ ﬂaﬁtmewdﬂ t BQMHyAPIKl HR1eaD.88 g, 3.45
e pa@%/pg ((1R 3R, 4S1 o5 -Bﬂgt}t,ydrtoxy-% prop|e§nyl agm n

mmol)dn dpeea-Haspd GSI(]Q sczd.t@p M9gcn carbonate solution to yield (R)-
yrrolﬁtrpy-krﬁégrgﬁlcga%cp%kﬁ egterydd 4RYg 9.'2'2%1@10?). Yithis £RIBAM dded to N-

aci d enzy ester: ‘A solution

{(18,2R 8§ 4By fridichirer632y2- dl@hanyhmﬂ@yla@ ) perizyA-ylédtdedihydroxy-
cyclopFﬁtgL-BgcgJ' nd8e g] a§1§> "d r‘1§ g 0 %‘Hn)nol A PFYA @0% 4 , 2.22 mmol)

d us) togen ca /Bonat ¢ on to
and thyi dbalyeR)in NP I(?S il T1he3ea;.¢u@anbamr¢:w dcitgd lyeing yhicestage radiation

in a Pe&%&é‘ls(?hegmst%t Eérm Bptlmuelrsm%@(’ivé ?éa&gg Stdlé(P d\lfor{l }(c;]tn The

resumﬁg’ lﬁ&tuﬂtﬁ)ls p,m[lﬁedcw dromBog2y Phydopsitiny tusthwithrsi%h MYe@HrinMCM to
hyd I tyl}- [ 1 d

et o Loy vel pentyL ) propronamde

nmol ) and then di ssolved in NW (7 m). The reaction

b (REL{AYRES 5%@?9@5%@#% FaBEp IR B S BRI Poact or
clopen&l[l lﬁl@oﬁl H#0f)-8-(hoWiphefflect hiyRsnihb)- OB -purdt- 2HyH-gysrolidin-3-yl}-

0,
Carbanp‘ygg;tp: Egl yt%:rhr omat ogr aphy on silica eluting with 5%

A solution of {(R)-1-[9-((1R,2S,3R,45)-2,3-dihydroxy-4-propionylamino-cyclopentyl)-6-(2,2-
diphenyl-ethylamino)-9H-purin-2-yl]-pyrrolidin-3-yl}-carbamic acid benzyl ester (0.63 g, 0.89

mmol) in acetone (10 ml) and 2,2-dimethyloxypropane (5 ml) is treated with toluenesulfonic



yield the titled conpound. b)

{(R-1-19-((3aS, 4R, 6S, 6aR) - 2, 2- Di net hyl - 6- pr opi onyl am
wmosobe¥ssahydro-cy clopenta[l, 3 ] PCT/EP2005/011344

di oxol -4-yl)-6-(2, 2-di phenyl - et hyl am no) - 9H puri n- 2-yl

]-pyrrolidin-3-yl}- carbams aci d benzyl ester: A

sol ution of

acid ( ~i &oQ)n aL(? }{eg]s@@?gfsfﬁﬁkn%péamrbxdgrﬁfgxt ATRE RLARYE BYEiRed using
ammordulrp fhl@'dngMkIéhy“ tarboiedn SHepurved-i2 vgtdo. pire ldapredgeryib pagitioned
betweegb@\? and(vi er beon t¥1¥ 8rg%§ntﬁep§>rglotnﬁ§ l\i\%)s(he%r\g%% bm:[%) éf)rihddrz)ver MgSOa,
filteredtaneahescblvdnt b rteﬂiouﬁhzesmtvfcono glv‘éﬂw’lﬁﬂﬁi @ﬁﬁﬁ@ﬁld [MH+ 745).

PCT/ EP2005/ 011344 50 acid (ca.60 ng) and then stirred

at roomternperature overnight. The mxture is

(ga&yn’s;@deassw ((RﬁBﬂMﬂhcu-@ayl'ﬂydifcb:x-ildﬁ - @21 2 tdigh em@l-stlyitarriiso)-puri n-

d uo. The r art.itioned
11 e - s aBr St O QLPEO% PG i s
Toa sdd\ﬁlﬁﬁeé* WRY-h-for(i 3'1\6,4Rd69 @d{)omrdlh@a%é ;;]rfopidn?lra&ﬁn@emﬂrdhh&ro-
cyclope(sgéq{béo Y a)l(os [ﬁ\rqzeirmw \7/(3@]- 13]@5;/18110 lé?h}}lammo\{%}{ pl?rlrtl IZtyl ]-pyrrolidin-3-yl}-
carbarrl\% i&@ @81 ﬁes@e‘? é@%§§ $56. 72 0{cki3) i3 eﬁh’ﬁnﬁp('my f1Phhdér An inert atmosphere
Ehen I-ethylan1no - puri_n-
of Argcg1 iy ra}idql lzalkariwm rokide paRRaren Chcmsh eteaactiandpkye-gpursed
with A}’éo}l aRb %@ac’e@ ﬂﬁgérda% atﬂi@spﬂel@bphg%ggf overmght The mixture is filtered
ég 9-((3aS,4R 6 |nEtN¥ - propi onyl am
and pupitieq by {algﬁmmgra@y(mb%l@mehpong}mth 5 % MeOH in DCM to yield the title d
4z ) 6- (2, 2- di phenyl - et hyl am no) - 9H puri n- 2-yl
Compo?&P ?ﬁ% |%1n 3-yl}- carbamc acid benzyl ester (0.598
g, 0.79 nmrnol) in ethanol (7.5 m) under an inert
at nosphere of Argon is added pall adi um hydr oxi de on
carbon (10 ng). The reaction mxture is purged wth
Prepardiiogarf SpadfipEsareplesinder an at nosphere of hydrogen
overnight. The mxture is filtered and purified by
chromat ography on silica eluting with 5 % MeOH i n DCM
Exmnﬂdﬂyle|d the title d conpound. [NH+ 611]. Preparation

mﬂbnﬁﬁ&&nﬂﬂﬁk@@g_Jyl] nethane- sul f onani de

trifluoroacetate Bis-(4-nethoxy-phenyl)-nethyl]
-(2-chl oro-91- 3-purin-6-yl)-anmne 2, 6-Di chl oropurine

Bis-(4- 3.k 'ol%-ﬁlHi thfw b amTAéE (200 m )

under  an atnosp 8glan1ne (7.14

2,6-Digplorgpurdze (Fraf) §; 5|0529a@g@a if Gipqsgl‘;@@ nb F (200 ml) under an atmosphere

of argog ﬁngglpgt )]g Hﬁ‘%n?)&%‘ 2 5 gfgﬁtn)ggm% %)Zﬂiégf@ongwé§ @g C,C-bis- 34 -methoxy—

phenylhmdthvh@mqr éa@pnepmranpxpmeerrse@aqeﬁ r(@d.24t8, 5082 rrrmel) and the

reacno%%ﬁ)%ﬂéf_ﬁ shts‘refcf !\@’Ct Q“hpﬁeagg llggﬁovpﬁ/ 1A IEt%rbgsLCdl\/IS after 5
ent 1Ts renpved In vacuo an ce

days. T\lwe tsd:ivﬁrﬁ@l—te@rzﬁz@d thyacuEﬂasd reslabed wigh Me@El (@50 atIé ke resulting

prec1p1 ate is ?1(%%1‘ of b g‘é % tgggclb%e(e%otrrl?ygoutnl t llﬁ nfgrgglo gﬂqi% |oﬁT'OO MHz);
8.20( bxﬁs 991);:17 24{d) 4I—B, &.30(€, 4813, 73(s16H 3. 1.H)n 1IY7B, W—E}S+M¢é€ 396 (MHL¥).
396 (M-E+). (1S
4R) - 4- (6-{1Bi s- (4- et hoxy- phenyl )-netl-i7 am no} 2
(1S 4ARECh(©[Bipr ihechBxy-bhers]) pedth vP-ahidlo}-2-chloro-purin-9-yl)-cyclopent-2-eno 1

Bis-(4-methoxy-phenyl)-methyl]-(2-chloro-9 H-purin-6-yl)-amine (13 g, 32.87 mmol) is placed

in an oven-dried flask under an atmosphere of argon. Dry deoxygenated THF (100 ml) and
dry DMSO (2 ml) are added and the suspension is cooled on an ice-bath. Sodium hydride 95 %

(0.79 g, 32.87 mmol) is then slowly added and the solution is stirred at room temperature for



Bi s- (4- net hoxy- phenyl ) -nmet hyl ] -(2-chl oro-9E- puri n-6-yl
)-amne (13 g, 32.87 mol) is placed in an oven-dried
wo b@sk4dsazier an at nosphere of argon. Dry deoxyPEnBEP®O5/011344
THE (100 m) and dry DMSO (2 m ) are added and the
suspension is cooled on an ce-bath. Sodi um hydri de
957 % (0.79 g, 32.87 mml) is then slowy added and

. [ t rat
R R o R e

phosphileS 1 £@)s, &i &/ mmdétam@a@doy ehopendaed flagk undsr gn grm@phge of
argorn. ﬂxrgdg d@ggmattgd 'Pltﬁ:né@é)r QE??{J&Idn?h{sﬁolﬁgorg is atddd ¢ (ﬂmgla)m Klution

h an oven ask under an at nos
via syrmgeg Qierrakistridbowy geosphid) p'ﬁHEdl(uBQOhd”)g, 144 3arduhe>b is ftiehedded and the

n ed to.the anion Ui y
m IXturﬁ'éStsl%r{gflgsf ? ? |Cgﬁ2’ny CAREEOR |Sn°\5vpa‘l) |%ﬂ'?%)by\(ﬁ2@%,§ %%%ehours' The
reactionmmkiurd 8 aflbend aslded! anbthehelvemd 1x1reuncered $n s4dupr €ble asidue is taken

up in nge%%éxpirg%%ﬁfagg tgﬁ élesu %ECQOF\E@Q%}%&%@ egp g%f gfl? )érleg:%s %we the title
compoGedl 1I—Bﬂﬁhrt(ﬂE)(E3Q|4(E)nMHz$, 9.e0mv,eid), I8 10aautH), T (d o8 6e0(d, 4H),

6.55(epe Ppia L) B TRl £t 6 8, 3705 70,

290(mt qu)elmzaﬂmtgnMs QMMEH/e(le\EH%OO MHz); 9.10(m 1H),
10(m 1H), 7.30(d, '4H), 6.90(d, 4H), 6.55(d, 1H),
6 20(m 1H), 5.95(m 1H), 5.40(m 1H), 5.30(d, 1H),

Carbotfte 49§ s, 4 4-(R{[F{ 84 -rBoxy- pheBA(-Methbtdamibo K O{cMord phrin-9-yl)-
VS (E +) gyn [e 478 (MH). Carbonic acid (S

cyclo nmet hoxy- phenyl ) - net hyl ] - am no} - 2- chl
(1S, 4lgr4o('6p['{'ﬁ1's-?4 Sl ey -BHElyPPEBhy B-a80Kb)- B8k 16Fo- S b-ySdyelopbrk-2-enol

(8.00 g B §5 m%uquomeﬁywenrﬁbtqdﬂﬂsk anfeiap-pmephsrooAigemh Dry
pyrldln% Ayd il GY Ghe 8%6%“%’1 dnsg)grogﬁgla%mg-@67r§l mgt)aly'tn% 2l ARES DMAP

oven- an at ITDSp ere of ar gon.
is adde@rfgllowrbm pey-b@@zqnh)azq)lg laatdeakyliolatidweh! psper (6.94 g, 33.50 mmol,

see pregéraﬁ%g §ﬂ¥4rﬁ% 1’§hgle)ac1t1<5bx‘bl(eﬁz§zt§%e¥1% gtgréwggl?%m%&re The
reactioa s sdhowmhylbee:sm@ﬂete: GayngIL(g aft@tsl Bhournolhe sobert @m@paveétm omcvo and
Lek msdl aLES % a};]% b¥1 t—I?Jl ?%dd 1rr1SdT§é organic

the respdue is artitioned etvvl:enl_%tlplyl acet%%
layer 1mrhécbw&hbzyatéﬁt(¢5e0‘ ﬂné)ran]i&rhm(ﬂso mihdrisd bvafri‘ﬂg$@4, fiderededd the

enperat reac { on |1
$0 ventd& g{réctvg wum ﬁg fﬂ%ﬁidug€ a%tgtlﬁlfnl P n% éauéllfxc%tﬁon gy Hyslh column
chromdtagt@phyt ﬁﬂi&aﬁ&ie}ddﬂbx&lhth‘Aﬁé E‘fne(hhﬁel £0:)). aHchnb § GTHZI(; 180 MHz);

7800 e85 o S 4ED0 S of o FETCERIBOA: € 0BT Rol ATt

6. 15(mQUJH|) fs gsa(hi QIM )by, 25 q,sh—m@l &Um 6}¢)heqrw@hogaggm5 1(n$ nHl ),cla3s(t, 3H).
- 4,,. -ppeayl h— . OEQ-3-], 45}-4(d €~ 2 . ) -C Vs o?ﬁ?’c 2-enyl]-9H-
arine eeB5(m 1H). 6.50(m 1H). 6. 35(m 1H) 6. 15(m
Carbory_ﬂad ﬁ_ngégfg 6_%[&318 §_4 gg(fgoxygilf)enyls mseghy? J-amino} Z%hilocr)(g rI?urin 9-yl)-
cyclop({ng'zsengrﬂes@teﬂgﬂ(Xslfép%’Z‘Mb)g g%t’rl']‘}ﬁlnlﬂ ) &= tCHUtfqr Qﬁlgoﬁl(:g-rboxylate (0.87 g,

OoC-am no cyc ) ent eny

4.00 m,gml @@dgnyh?nyé}hqq;@h@gr Bddis O @n(o_rl)grq Rsacgpi y(n@_n{oven -dried flask
under {nba{éxsho%ﬁ ep@[,h é!nPb‘?\'é)ﬂ%ax a{ycl ifl—ﬁ;n&@?fll 1s added followed lby

or o- opent - 2- eny ester eth
tetraklégtpépn}(lgh@;@ ge p@.l@xﬁ umo) jO 2He- @ 1B umryol) and the mixture is stirred at

room t%rg}egr%tgl;gé | arYC n 1s %8 \%i td be 60%&% .-ﬁt.@}p‘l;é%@g“qu g hoarsi. "rl;he solvent

is remcared oviemx ol anédlefdlds Icompound is obtained after purification by flash column
chromatography (silica, iso-hexane / ethyl acetate 4:1). 'H nmr (CDCls, 400 MHz); 8.20(s,




under an atnosphere of argon. Dry deoxygenated THE (20
m) is added foll owed by

W edopakissy t ri phenyl phosphi ne) pal | adi um(0) (0. 2ECTYEPDOI®11344
mrol ) and the mixture is stirred at roomtenperature.
The reaction is shown to béZconplete by LCM5S after 3
hours. The solvent is renoved in vacuo and the title

), 7. mapmn% 8§d0m§il6fkﬂldmaht{)9f6 BY(hf uq;at@ Wiy HY| 88b(m, 1H), 5.65(m
col um hr onat og%ﬂfé) @ﬁt i ca, iso-hexane [ ethyl

), S-ates 4E8, 318Q s, 6414 13.104mp 1) 258 BTTs, WO
2006/ 045552 PCT/ EP2005/ 011344 52 1|—|) 7.25(d, 4H),

z 1N ]iale 2 EPIS-{ H1ITYE 4 L= 0 [~k - O O m e out Rt
k d?o 10(m 1H) 1. 55(s 18H) (1R S R
aminoly g) (4- met hoxy _Fhen - met hyl ] - am no} - 2- chl

[Bis-(4- owﬁ}oyxumhnn}g)»—yie)hyﬂ @dthoB@y@ 4-(di-Boc-amino)-cyclopent-2-enyl}-9H-

purin- 6[}@1 eprg%nﬁ?y “7|t5 %g?qtl enyI fdlgsloql/edl 1]n ”J{"Ié[F é}f? ml N Methylmorphohne N-

nmet h
oxide (0.0d B, Z.3p ﬂzﬂmék)lus Bknked dotiome)l keyyohmpt@ntet@xehwlp 9h4 % in water). The

|
reactloxgﬂgttnfsxs%ﬁ %reg ?E %@frxgtefn%ra I #ﬁ’éjf L)is gh%(xg'l %S‘L% c%ﬁ'gyléégby
LCMS sl Haraddedolvehd mmmbvbd! msmmmcétheaxleot@n(pbuﬁd id obtained

4% in eaction e stir
e it el U kBRSSPt o
1H nmiCHMB 1 af4e VLR ) ;oL (S - 1H§hﬁ2$’0§in\[@ﬁl 6.85memiNgd. Mm\/ablm,os 70(m

i+ B3 5, e, SATROIRS 3, ool o8 Ayl v

3.25(m dqulmmqetman‘eso (niTEEDansk ( §Q8H 1H nnt (CDC13, 400
MHz 5(s, 1H), 7.25 (m 4H), 6.85(m 4H), 6.60(m
2H), 5.70(m 1H), 4.70(m 2H), 4.60(m 1H), 4.45(1,

(1S,2R %%R) % &19(&)—5 B mind-70k18to-Hkin-BvAQEEb pditine-1.3-A8( M

65(m 1H) 2.50(m 1H), 1.55 (s, 18H). (1S 2R

__gg,_sgnfluor 3- Ami no- 5- ( 6- am no- 2-chl oro- purin-9-yl)-cycl ope

(1R 25,?%(%%?? 62{U§5 ?J’r-lneEdefyl;}ﬁ@ﬁyQﬁQﬁétii)li—afrﬂf% Zz&kﬁ&oﬁﬁlnﬁ%y@) 4-(di-Boc-

amino }cygopqﬂt@reol gu:hq)lr@@()e ;%é) 84 ey _dlsrsrélr\]fgd in dichloromethane (4 ml).
TFA ( 23’5’1‘2 ﬂoﬁ)d'dga' Ghe B?%%Fﬁ)n]m&tu‘;é Qb st(nqg&) atr%orrpte%ef'ﬁm;él )fhé feaction is

ved 1 n or onet hane
shown alolecbnapietethiyd-GMEefteohd hduatsuilge |S@1sttt|1$ r@@p\@ﬂ i %CW’P and the title

compolll_reﬁgeg tnyerde gIESrlflgaQ%%)ﬁgq rse PR MOthp@hlﬁgﬂ%%gﬁﬂb(Ysolutem

ve t 1s renove
C18, 0dna%d dmetdmﬂrﬂ@n wmpﬁ Grido TE Lol tHi nmed( MRy 4p0 Mk §t1i06n 1H)

ool B FLCToRFR T SATIERRS Bl (e AT s .

mle 28GNBAD). 400 MHz): 8.10(s, 1H), 4.80(m 1H), 4.60(m

1H), 4.30(m 1H), 3.60(m 1H), 2.85(m 1H) h 2.30(m

1H. MB (ES+) me 285 (MH). N-[(1S, 2R 3S, 4R) - 4-
N-[(1S.08; 380 RY04-25-Bli 66-0-dhlrbpuBny P )2, 3-dih ey ehtyoxyclopentyl]-methane-

-c,g cl pentyl - met hane- sul fonam de trifluoroacetate
sulfon R -3

(1S,2R 3&!51{@73 Aim(rtﬁy &%Jlaﬁnx?% zla}ﬂef&;p%m -9-y0)- c)ﬂ:lopentar(le 1,2-diol

CycCl opent ane 1.0 tri or oacet e
trifluorpggejare e we; %% Wsswétdﬁgﬂpgmpﬁ tiaming, B35 ha )TE“:Q flgre placed in
a flask ?&}%50‘?25'}{}7 51 ﬁrﬁ%yl%fo'?ldgfﬁ STH ég- uHol)-is Y88 arfhthetdae€on

I's added and the reaction
mixture is stirred at room temperature The reaction is shown to be complete by LCMS after 3

hours. The solvent is removed in vacuo and the title compound is obtained after purification
by reverse phase column chromatography (Isolute™ C18, 0-100% acetonitrile in water —

0.1% TFA). MS (ES+) m/e 363 (MH>).



m xture is stirred at roomtenperature. The reaction
is shown to be conplete by LCMS after 3 hours. The
W@ i0eet551 s renoved in vacuo and the title conpORP2005011344

obtai ned after purification by reverse phase colum
chr omat ogr aphy (1soluteTM C183, 0- 100% acetonitrile in
water - 0.1% TFA). M5 (ES+) me 363 (MH). WO

Exam@@@ﬁ/ 045552 PCT/ EP2005/ 011344 53 Exanple 2 N[(1S, 2R
S 4R) 4- (6 Amno 2- phenethvl am no purln 9 yI) 2.3-dih

4R)-de6rAn 2phspethrlamdine-p Prvilin? .3=dibydrpry-cvclopentyl]-

ropidamide B KA o- 2- chi or o- purin-9-yl)-2,3-di hydrox-cc

ycI opent ~I -prop| onani de trifluoroacetate (1 S 2R 3

rlfluomae@ei’ ng Example 1) (20 ny, 39 nol) and

| et yl am. ne [ n a
15,2101 SRR AR G R A e OB D e BT 4
trlfluoaﬂlcétﬁﬂzl )ntbﬁn@iﬁkﬂ@ﬂoﬁﬁﬁpﬁhﬁg Eeagplean (20 xigHs 2 pumS])sdndr r ed
roomt errper ature reaction is sho

dnsopwoﬁsriéféenw (5008 AEPeimal) Rscsced The 1341 VaheeT § P&éﬁﬁwlédl’fopionﬂ
chlorxdﬂ3v6a1%go39 ?ﬁgl Hbﬁdaéé b ARMRAYRE thignRDiARRA at Wi I?emperature

can be“pur by reverse phase colurrin
The reeﬁr@maslmgvlaphbe ¢rmplage bTMCHLS afterd howss Ehesebient isirgrecived in vacuo

and th%l’g Eﬁ@g?%s%ﬁﬁ}ineiﬂga (EnTcaﬁ%@ iflezcg%)%e%% ’ph%s.eg)cg%%ln
chromitdgrap®y 160mte™ 1)1 8, G128¢amacetdditril@ings{tay ~ OH)% TEAQEHmr (MeOD,
400 Mﬁ{%:(81%0é%{%’41&(3&%8%%{0@@11{),“@26(%5,*1)1{)%%0%,11}(1%*2)75(m, 1H),

3.25(m,24ph sty 1 Hii2nd 0y 2iH) ; D190 ZHB 1Oy GFOXMSy(ES e)pefat 41 (MH™).
]- propionam de trifluoroacetate NN[ (1 S, 2R 3
S, 4R) - 4- (6- Ami no- 2-chl oro- puri n-9-yl) -2, 3-di hydroxy-cy
(1A opeARYHM] (cphiaiosdaihicdechviabtiab-pedn-Giyl p2Bldihydrokreyclo pentyl]-

N
.Oprev' ous, step W thout purification (10.6 ng, 31 tnol)
Mﬁ%ﬁ‘@ﬁé@%—t—?mne (19 ny, 150 nol) are placed in a
13)2153%ng 6;[&@[6@%\@16&b43urm@-§1b1293 dfhﬁﬂﬁﬁ@&yﬂ@p&tiﬂm ))roplonarmde
is added and the reactiop mxt relsm v
obtalnpé firgrily in pﬁegxlow sgﬁvg%ﬁt@{r} isroer (1 rﬁc V\%y@ol anc:l phenethyl-
amine!( P@ﬁfgoﬁ@hm%ﬁQr 12428 ik §RCE-D BN RiSHIR Jig. b?ch%}epénezte%e (0.5 ml)
g%/ Li"qui d” Chr'omat o- graphy-Mass Spectronetry (LCVS
is addesf analr the rérstipn mikairs ¢ mémpwised ia nphChereigery &mdy e TeOptimizer

mlcroJVluIe rgact&o%%égé ﬁ%quglcﬁfo%qg S%VBI?{O lQaucroIrrI %gibz%@%ﬁlgromato—

verse ase colum omat ogra
graphﬁ%@@%mtremmyt(hﬂl\éﬂ aftendt leyur. The MeﬁFA)reijH:d]mvacuo and the title

compo&'vs gjobtg'l%gbi %%t) %%%flgaég(ﬁ byll?rird&z él]’lf&g 'ﬁ;ﬂlﬁ-éi%%r'ﬂ%to& hy Isolute™

C18, B1 AR ranctodithile in 2 D¢ m0. V) TED, TH(mr (MEQD 24G0NHzZ) 2D (s, 1H),
7.40- éxg‘iﬁpﬁ:) %’% 1A Gos 5B 1 1B AGS e £7668 M) s(m, 1m),

2.95(niy4H)] 3,72Bn 3ETH R) 2 @ rf G2 ATI2000(2r, NEN, T2 YaVIH ) 0LS (ED) yi/g - 226 (MH-).
,3-dih dy roxy-c clopent~lIl propionamde trifluoro
acetate

Example 3

1S,2R.38,4R)-4-(6-Amino-2-hex-1-ynvl-

ropionamide trifluoroacetate

N-[(1S,2R,3S,4R)-4-(6-Amino-2-chloro-purin-9-yl)-2,3-dihydroxy-cyclopentyl]-propionamide
(10.6mg, 31pmol), 1-hexyne (25.4mg, 310umol), copper (I) iodide (1.5mg, 7.75ranol),
dichlorobis(triphenylphosphine)palladium(Il) (5.5mg, 7.75umol), triphenylphosphine (4.0mg,
15.5pmol), diethylamine (0.4mL) and DMF (0.2mL) are placed in a 0.5-2.5mL microwave



N[ (1S, 2R, 3S, 4R) - 4- (6- Ami no
-2-chloro-purin-9-yl)-2, 3-di hydroxy-cycl opentyl]-prop
wo@e@aioess2 ( 10. 6ng, 3l nol), 1-hexyne (25.4ng, 3BOI/EPWDI/011344
copper (l) iodide (1.5my, 7.75.n0l),
di chl or obi s(tri phenyl phosphite) pal | adi un{11) (5. 5ny,
7.75nmol ), triphenyl phosphine (4.0ng, 15.5n0l),
vial. Th@ ir&ich¥h akAge (sOnidthvelng aDMrsdrdl Chdmisay Enplysit'eptimizar

5-2.5nL m crowave WO 2006/ 045552 PCT/ EP 1
mlcrowsue spREPT ATk Fedbt IATtinmit §wém 5y C@F&Jﬁ%@%@ Hei't hour.
The sol P&l SORMovENSMShE ¥n EMhY STMERbbA ZR obtdThéd Av@\pRrification by

reactor at 1200C. The reaction is sh to be conplete

reverse plrase CMSmF ehepmatagsphy (IyelateSd GFénd- 1PQ%h el 1 Vaietiad- 1%
be, k) 5ke geppound i s obtained after purification
TEA). gﬁqEﬁeggrse phase col um chromat ography (1sol uteTM
C18 0- 100% acetonitrile in water - 0.19/0 TFA. ). M
S+) inle 387 (MH). Exanple 4 N-{( S 2R 3S
Examply$>"), 2 Chl or 0-6- (2
S v

N : b , "
cyel o ent roplonan1de (1S AR) 4- (7
SRR Sl Xnﬁ&? in-9-yl) -cycl opent-2-enol

2,6-Di chl oropurine (10 g, 52 90 nrnol), (1S,4R)-cis

10 g. 70.40 mmol),
< &t adi um (0) (3.20 g,
2,6- ch(ﬁlowpm )10%“@2 IQO’InyrH%'I (swmr -tied- acétbkgataeﬂyuopmmmdnmo g. 70.40

1 60 35 Q0
mmol) Gv@(ﬁhgppg@ieqaqaggtgn H@lladmﬁn (9 ﬁ%%(g ace @8(?1 pglﬂ;n};r suppor ted
tr1phen21%95§f)@1ﬂ{bq@qgma7g 14890 35 08 r&qgg%@ﬁldcefdhﬁ ah&aeh-dasd flask under

reis stirred gent
an atm@pheternflasgarn &1y :égawaenﬁ@dgfd%&%awa i et thpraction mixture is
stirred gér?ﬂg/lﬁne]i L Sn Sl rfr%%}gfl@hlé@@O h)8s SRRELEAMhd RaSiHMRiske@he is stixred

onpl ete hour. The reaction m xtu
at 50°G: &hi seaceibh mgmao mOmplﬁqetbyrIéaMén#tqrﬁeh%l Venteagtion mixru re is

allowed EOr@OO?C%IHIep A8 s lB%n# is rlex%ogmq}d% 'I%eQRIeadnga%Gnd is obtaireed

4- acetox -2 cyclo ntenl
Rl (e R e p o) :

UriTication col um chr omat ogr a
after pL(rﬁldatlola by dhadhtdummhnametdgrat[éwh(alh@q, dihiarpmet eﬁmethaﬂol 25=1).

1Hnmr1 %Aé@ }i\""z 30% 3%1(56 46%1@) ?%@%ﬂ 5%%10(1111 4.95(m.

1H) 3m5&niW$ QESﬁh YHL@AE?ESQNHW327Cawﬁbmlc acid (1S
4R) - 4- (26-di chl or o- puri n-9-yl)-cycl opent - 2-enyl ester
et hyl ester

Carborlid &xid R)S. 4R \-2-{ B 6 i abbhd> o5-puiitudi-vl)- QVMDEHCMEﬂ@M&E‘M_

| aced in drl
15»4%%-&72?91%%%3{%35"3 absyel PG 1§ TRy Sogus Foladiyen
oven- difléhtll flﬁ@l&fﬁ&d@y aflatnyospR¥fd ofi digod. DHATIGE (2Dndl) gmgﬂded fElldSWéd by d ry
chl or of or nat e e
pyriding 304 gh &0 tlé’ﬁ*B8£ aFirt e OHB?tengél ﬁbi hsoavgid%‘ésk’“’w S
that thé ?e?rﬁ{ekz&ﬁre"ﬁd@ ﬁb@rxdefa%bderéﬁo@g a@ﬁtth@ﬁéﬁtndrﬁlﬁmg?im srredldt@oom
reaction is shown to conpj et.e af ter
remperiifes dRVEITEIon g SPUL IR RE FHImbEED MO LS e et i
removeBQH tvhédd):ﬁf?ﬂth@ LR s Pabdti Hed r@%ﬁ@l&}@&@ﬂ%}ha&lﬁ d200tIgrand w ater
(200nmL) . The organic | ayer is wash th %Igﬁég
(200mIp} Fhanega@rq lager (s waskd) withpyaser L wéﬂs ny@é Pt ted over

MgSO4a'FipcexteB gﬁ Qhy %Nren't B Lré:r‘ﬁ@\}ég% H/Bcv)ba‘THQ tltla-hgtnbbﬁllldals obtained after
npound i s obtained after allisation fr

crysta lmatlhlarﬁtwlm meHhanak IICIGDGILBCD@@G)‘* HZ 8 820(ss 1H_|2&—§ 45 (m, 1H), 6.25(m
18), 5§52 (18), $Ho(mS 129, % Bs (g, 2H), 3.20(m, 1H), 2.05(m, 1H), 1.35(t, 3H), MS
(ES+) m/e 343 (MH-).

Di-Boc-[(1S.4R)-4-(2.6-dichloro-purin-9-yl)-cyclopent-2-enyl]-amine




1H), 5.75(m 1H), 5.70(m 1H), 4.25(qg, 2H), 3.20(m
1H), 2.05(m 1H), 1.35(t, 3H, M5 ( S+) 7nl e 343
W@ k645588 - Boc- [ (1S, 4R) - 4- (2 PCT/EP2005/011344
6-di chl oro-purin-9-yl)-cycl opent-2-enyl|-am ne WO
2006/ 045552 PCT/ EP2005/ 0113%4 55 Carbonic acid
(1S,4R)-4-(2, 6-di chl oro-purin-9-yl)-cycl opent - 2- enyl
Carbon&safcﬁi (18t4R)L4- €§§—chh(020~'§u@n 9%\ 29 clopedt)2-ewhl -esteberhyl ester (2.5 g,
i m n(g)ldl car boxyl 1..74

725 mi) S SO 3L (L 8 78 ZOTIBLn, i ctgnadmeaceons-
dlpa la@uRfo) mb) B &hlogfh(ﬁﬂ)éh@ih@ﬁﬁ?hcﬁb@h{rﬁ (229, mmmmymra placed in

are placed in an oven-dried flask under an her e
an overpfriest gask. undey iRy BRaPE A EME (T ORTTY AR EY Tt TR Saded
and thetrja&tiroﬁ%&'t&@ Qe Eddr8 rdSin Steinpeetudt ThORALHESIREhaWH 1E be complete
reaction is shown to be conplete % CVS aftec{
by LOMiB st 5 Foeris ho salrert s oo DReAPR A CRB PP B obtained
after p&ﬁﬁg%‘{‘ g?; IS PR @R %grorr?aftbgfapqﬁw (difid L @EHyPch@é‘ce s@ﬁé}(ane 4:1) H

romat ogr a I Cca acetate

nmr (CD§0H 6RaMEHA); ﬁ)701sHl 161 0 @D@ﬂwa @al\h}-&) 5.88( nzo{% S514§(m, 1H),
3.20(m 1%8(2“15 gr.tgm 121 ?g%{ﬁzﬁt%vxs%g%(me %%%Mﬁ Og m, )1H)n1 .

470(|\/I—H) (1S R 3S
) B ;

The titld ILOIB@GuIﬂc( ik. pﬁse;&hlaad Hor2j-@Bodi-id b, éRb4ﬁ2|;6 thlgqu puty-Etyblpestopent-2—-

e usin cedure anal o
enyl] aﬁ%r@ Ltsgyg %rﬁg? re(' %ﬁtl ug&gégjx Léslél(t% p{e[p%re @?\jﬁs 5R 5%p§t(6 [bis-(4-
methow}ﬁﬁﬂywleﬂyhﬂxm@ﬁﬂf&loro purin-9-yl)-5-(di-Boc-amino)-cyclopentane-1,2-

B TR TR

3.85(mB1B%(R75 1rH)1H 143 80(o1) 1HYER.. m(nm(}m 2 8l m, B0 55 ( s]ll-ﬂH ), MS (ES+)
38( H)35m1H) 3.10(m 1H), 2..75(m 1H),

mle 504, %I(Ihﬁ 1H), 1.55(s, 18H), Ms (ES+) rule 504 (NH+).
(13 2R 3S SR) 3- Ani no-5-(2

i 12 {28 1o = i
The tltl(ejcgméognéﬁ é@arg’d frgfn 599.1@‘35 G‘R)) 35('d( Bo@aﬂhﬁdﬁ'—ﬁ[’l}é-ﬂ%hld’io -purin-9-
yl')-cycl opent ane-1, 2-di ol . usi ng t%sPQER edure

yh) cyclanmt@@%bé -digl ysipga W@é‘%ﬁiurﬁ apeagareo( Fgpegppre (15,2R,35,5R)-

| R:1% )At<)1 GHGh QR BNEEkample T
3 amm,ng {E %’?u}? I‘il 19? lg{)Hr %grgg? p e@{cﬁo%%gdn iV S (ESH) me TPE

MS (ESQany/a30f. (MH])( 1S, 2R, 3S, 4R) - 4- (2
6-Di chloro-purin-9-yl)-2 3-dih dti rox -c
cl opentyl]-propionam de The title conmpound is
prepared from
(1S, 2R 3S, SR) - 3- am no- S- (2, 6-di chl oro-purin-9-yl) -
cycl opentane-1,2-diol trifl uor oacet ate and pr opi onyI
(1SR, mmmmglénmlom : g a1 s elos

r
- SRS o s SRR BPOSF T S 3rg S
cyclopéﬂw&tplé&olq}/ﬂh%@@té{ﬂe bn@ rmpm&m&d@mdd wdihg1opoaediratfalogous to

that usgqlq)QEanePQr_e@H[@ngB@&( ﬁR? ?16 ammo 2 -C loro purm—g-(y}) 2 %%my%roxy
cyclopgqtﬁ 1¥Illan%HQY1jlfWBr5‘&Lfaﬁé h Bx@my k]2, 2S(EH-hyehe 0360-(MH*).

cvcpo pentyl ] propi onam de
N-[(lS 2R, 3S, 4R) - 4(26D|chloro pur|n9yl) 2, 3-di hyd
| . _ -

cvcloDeDltV mmm@é Ene
N-[(1S,2R,3S,4R)-4-(2,6-Dichloro-purin-2 -yl)-2,3-dihydroxy-cyclopentyl]-propionamide (16Q

mg, 0.44 mmol) is dissolved in THF (S ml) under an atmosphere of argon. Diisopropylamine




WD 2006/ 045552 PCT/ EP2005/ 011344 56 (69 ng, 0.53

mml ) is added fol lowed by 2, 2-di phenyl et hyl am ne (96
woreo6043%92 mmol ) and the reaction mxture i s SPCTERWOH011344

50 C. The reaction is shown to be conplete by LCVS

after 2 hours. The solventSs renoved in vacuo and

the title conpound is obtained after purification by

(69 mgl ®YShSRolp AsRlc€ edllbimRd ¢>‘3F guadlpgmwayymmml (86 @BV0@P8nmol) and the
0-100% acetonr trile

1% T
reactlor( We 490 1).5 0ok 6%? geaelt}%n is -719(4 E%fwzalfﬁa}ﬂy f&(/IS afzer 2
hours. "ﬁhe7 é}(w@nt %%mové]dsrg?bmol%bhm théei8 Eéﬁlp&h&d is dbeddd af@Hpurification
(m m
by revegse ;p@a(etcohgp{} chqgglafq:_gg.gh Hls%l @%%%1,&,_@)100 éc[ér?rﬂgfle uf water —
0.1% I&%WPPUH%QI Aﬁé@ﬁph@q{ By, POSO, 1e), PIAPANSGn USIHNG41756n, 1H),

I OCEeSS.

4.60( mCtherS@H{ (lﬁk, 480, 3F B -BdH TR Hod S et Bperr4Baetiy) -1 (m
2 @bﬁ@ | - et hyl
1H’1'?h%?5w3%%%-§g/505ﬂgoc am ng) % )(2 gmdrnghl oro-purin-9

-yl')-cycl opentane-1, 2-diol (13.0g, 27.66 nml) is

The fmall csosrrllc,)éoveg of %x-arrlﬁ'E e(4zr§9y T do Mﬁ}gx%f)al@@ gglhg?ﬁ f?f%@m%f process:

Lam ‘he nol ) 1I's added

foIIovved by 2, 2-di phenyl et hyl am ne(6 0 g, 30.43 rrerI)
at, 205y

9. EntE ] =
amine hours. The solvent is renpved in vaczuo and the

<1sma&?@%#%?—@%““rﬁ%%%%oaéa% AR e penne 17 3.0

27.66 rﬁfn@@rlb ﬁrs&dyﬁlﬁnlﬁ{l‘?\@Sheﬂl)\Mﬁd&r mh&ﬁospdq%&fl'ﬂrgoramlsmrppﬂ amine

(428 5 £5 8 el HgA I Belob P s PR P S g g L moL) and

the rea&‘fﬂn &Q@J@ is 4@1Pe dMHZ5)0RC. 8I@r5 (réactﬁbl’ﬂ)rs sh?)vrﬁﬁo?be]d&@rmleté. OHLCMS after
(m, 1H), 5.70
18 hougfs é"@e ﬁ?lvqr,_q)w re,_rlncgeé ﬁzl vafpbo ar? §1g(rf~ﬁctlo_nL H}lXtLge aﬁﬁltu’il%,i betvwveen

dichl orgmgg{a% (240 m1) nd (1@ HIH) ZSd-rn‘fr)Q([ﬁe oilg&H)c, lai’r@ i moshed pattesvater
R 2S, 3R SS) -

(200 m)- @dmfgw&o@p% dEias ALY - 3 éltvpii agél) (}Eﬁ so (5BL gﬁfrﬁf}\jed in vacuo
to give QN&!l@p%Mdllﬁ néHr9EDE, Il(')d M9 ogReuNdH) 7. po-epa@ed 0E),

6.00( mr 3V0hi 3000, PH ) 4R04) LR { RO B kit ritdf me B o & JHEng p S(m,

d tehayi .
1H), 310353&%&9};@'617%%51%1@?% glt%rraiyernalé SGISI?-Y) )lvrlﬂinamﬁmwe?g 1%15 ).

400 MHz); 8.05(s, 1H) 735715(m 10H) 4.70-4. 55(m

cyclopdnt: @QZB;&‘QSR) 3- Am no 5- [2 chl oro 6- (2, 2- di phenvl - et hy
The tltle compl?%i;loacpere%%reé’ krl)m ZC cRIREL- bt[?ﬂ?ﬁf u‘?"(cﬂ Bc- -amino)-cyclopent-2-enyl]-

9H-pufid-R-AB(BRAGHEnA- i @irhOneoudag zp?_ecddmemlogeuml that qfd?;ep 11.1H

o t d
nene (\PEtOD 0D VAo Ol 7 20 ki AT P P B nh ™
4.35(ml; 301) 4 2.0 (nd,PA), € 35(eh) 1HL B, a@td&d, Hfi)j 1t6(la§s re&Bt i on m xture
i's stirred at roomtenperature. The reaction is shown
to be conplete by LCVS after 2 hours. The solvent is

(1S.2RIBIREH Arin¥-30 @ hidRo-gi (082 IdshdniyE-¢tBy M@ 24) Gair 4B SB2 yclopen tane-
PCT/ EP2005/ 011344

1,2-diol trifluoroacetate
(1R,2S,3R,5S)-3-[2-Chloro-6-(2,2-diph enyl-ethylamino)-purin-9-yl}-5-(di-Boc-amino} -

cyclopentane-1,2-diol (10.3 g, 15.50 mmmol) is dissolved in dichloromethane (50 ml). TFA

(25ml) is added and the reaction mixture is stirred at room temperature. The reaction is

shown to be complete by LCMS after 2 hours. The solvent is removed in vacuo to give the title



57 compound. 1H nnr (MeOD, 400 MHz); 7.90(s, 1H),
7.30-7.10(m 10H), 4.65(m 1H), 4.50(m 1H), 4.40(m
wakos/o45520(m 1H), 4.10(m 2H), 3.50(m 1H), 2PGBEP3005/011344
1H), 2.15(rn, 1H), M5 (ES+) me 465 (MH). N{(1S, 2R
3S 4R)-4-[2-Chl oro-6-(2 57
2-di phenyl - et hyl am no) - purin-9-yl]-2 3-di hydroy-
cl t rQpi 0(m, 10H 465 1H
compouﬁleé—pggﬂ é)(/ieb'fp Aﬂ)]@nhgﬁam @'@o& 11H), 73@ 712 (m, % ), e({nh% ),
4.50(m, iR }-49(mi hHQ A2 mc%ﬂ)oﬁéﬁ’l(lﬁr ad), 3 %Hﬁlléﬂ ; 2-75 m’ 1), 2.13(n
(9.50 g, 16.42 rnnDI) and
1H’M§ ESerg)prop §vﬁi}ﬁam ne (6.36 g, 49.27 mmol) are pl aced
inaflask with dry THE (150 nl). Propionyl chloride
(115.4R 382R9:4- BOORAIHE0b b sbRen AUARHARIPUL 298 Ehvdroxy-

Teacti on M Xture i's Strr room tenperature.

M_Mhown to be corrpl ete by LCMS after 1 hour

san oS POVER- LB IRYEE N RONP LAY 9,85 940 o By

1,2-diol (tﬁﬂﬁoﬂ‘ﬂa):etafEl’!Q Sorgganiue ﬂn&}oér aridsdiisnpsipgtbtivilarthinad6.86 g( 2007

mmol) %rﬁ@13§6 Ule%] Iasi‘is\gut}? 8%% ﬂrl ed&%opl.[;%{gls%i?n%ﬁ(: t592r q6a4rimrnol

added dr&6F¥Shiad tHesedttibh ixchr-islbiritDiaebmaeepeergiey €hd teection is

shown ttylb%lo:%ippigggy lﬂ%&qj 1#1 qn%x(aﬁ.{vefﬁ)solveg{t 18(5?‘-?*? 6%161 ”&%Zogad’p) e residue

is partltijdﬂ)ad bétv&?e@ﬁ Qﬁchﬁﬁ%metﬁa%( M 0 iH'H) aanw&!é( Mm5014)), TRe 82 afic layer is
washed (V\M]:}.,.V)vateEj(.é){QprpQ anglhfl{lf 1%0@ R‘llé§rled over'\ﬁggga,, i)lltergc{ andBt%e solvent is
remove&Bt) pfub 2Thsohland fb@ry?rtﬁ‘lh%%ﬁxqm BRhtRodBar @i grany kitlet

| am no) - purin
compouttioil 6y MeEENCPONEF D SRS 74971 6PoAlll A B D)
H), 2.85(m, 1H), 2.40(q, 2H), 2.10(m,

4601 m’ &) R435§ rAr}R)H—Ié)L’ 4[?20(&1?1{)’ > 95((r2n’ ) ()jl phe(ny’l e)t hyl z(alqm nczj pu(
1H), 12:0 ft- @HyIMS:EE%P di/ayidid¥yH ¢y cl opent yl } - pr opi onani de

(final conpound of Exanple 4) is reacted wth

cycl ohexane- L, 4- diam ne using a procedure anal ogous
Example§ that used to prepare the corrpound of Exanple 2. M5

5 .

s R el R Sl pupi oo o

cyclopeﬁm‘,}I-Qrop&nhﬂ&ﬁ&ﬁnﬁﬁb@pﬁﬂﬁﬁ)@f@xaﬁ@%@)— i2 @éhrcieninviel th?krhgeane 1,4-

ciaming 5 BB E IORU E P TGl PESRaRS v%%?ﬁﬂlﬁé?ﬁg b fnple 2. s
(ES+) midd39Ri(R{H+)880 (1: 1) to elute the free base. ). 1H nnr

The freqtlyea(:l)ﬂoﬁ%%i wl@@ffng %i& 2@%@1{7\%# (f%]ﬁ_ﬁ O Bé%%r%oﬁ'%ga’mmo) 6-(2,2-
d1pheny3-e dMindBuri9 40113 -dd by droxz-c38 6 gent@AHproplo@ide créftfjoroacetate
(300 migg- () e S5 PRRIEXESANGRE 600 Seberisasusine wa shed
with wdter]/ ER2Q0a/i0dER344vito® ater until neutral pH and then with methanol: ammonia
.880 (1: 1) to elute the free base. ). 'H nmr (MeOD, 400 MHz); 7.65(s, 1H), 7.40-7.20(rm,
10H), 4.60(m, 1H), 4.50(m, 2H), 4.20 (m, 3H), 4.05(m, 1H), 3.70(m, 1H), 2.70(m, 2H),
2.30(q, 2H), 2.20(m, 2H), 2.00(m, 1H), 1.95(m, 2F), 1.30 (m, 4H), 1.20 (t, 3H), MS (ES+)
mle 599 (MH?).

Example 6



N-{ (1S 2R 3S
4R) - 4-[ 6- (22- Di phenvl - et hyl am no) - 2- hex- 1-yyl - puri n- 9-
wQ kdo6A4351i hydr oxy- cycl opentyl }-propi onam de AC¢EEP10D$/@11344
conmpound i s prepared from
N[ (1S, 2R, 3S,4R)-4-(2,6-Di o8l oro-purin-9-yl)-2,3 -
di hydr oxy-cycl opentyl ] -propi onam de using a pr ocedure
t

gmmhppmgm_éthyl am no) - 2- [ 2- (1H-| m dazol 4-yl)-ethvl am
The titld &gll.\%o%g\@@grega%ki ¥rotn Nﬁls 2R,3S,4R)-4-(2,6-Dichloro-purin-9-yl)- 2 3 -

r ox ycl openty propi onam de This conpound' i
dihydropy-epdored il Fompionamide using a procedure analogous to that used to prepare the

S, 4R) - 4- (2, 6-Di chl oro-purin-9-yl)-2, 3-
Compouafi%ggr ox;slec%ycl opentyl ] - propi onai ni de using histan ne
in a procedure anal ogous to that used to prepare the
npound of Exanple 5. Example 8 N-{(1S 2R 35
Examplﬁ%) 4-[6-(2 2-Di phenvl -et hyl anin
N-{(1S, ZR 28 @Rmuﬁemzdmhanvl ethylawimoli B3P (Ui idadelyd{h-ethy Rumin ¢ -purin-
) m de The title conpound is
: TOEt iyl ) pi peridine in a procedure
This corgg@lllﬁlﬂ@ %Seﬁa%? ﬁ&aqujzmsmmmaaes Dhi¢hl sronpoimelyh2,3-
anp
dlhydrogﬁcg%m}x prf@l@(ﬂ?l?lé? ﬁﬁl&ﬁ&r“@?m|1%mpﬁ%3edéfe[aélak0§°%&°ﬁ9ft used
to preparélthe' dOndazal of E¥inhp1es hyl ami no] _purin-9-yl}-2
3-di hydroxy-cycl opentyl)-propionam de trifl uoroacetate
N{ (1 S 2R 3 S,4R)-4-[2-Chloro-6-(2,
Examplggdl phenyl - et hyl am no) - puri n-9-yl ] -2, 3-di hydr oxy-

cl opentyl }- ro |onamde conpound of Exa e 4 20
f Al .!»--, ethg a( - 4(2-piperidin-1-yl-eth lamzno- urin-9-yl}-

Bul-agaoe (24 ng, 190 tnol) are placed
crowave vial. Dichlorobenzene (0.5

The tit m¢c)mu>®naldd prtpared usime NelastineathyHpipaniding i shpraesiyraaialpgo us to
g0, A ,Re¢ sonal Chenistry EnrysTM

thatuse&?rp%@}e(erthr%cgrg\aﬁ/aﬂvcg%rfgggt 81" at 2000 C. The reaction

Example 8 shown to be conplete by LCMS after 2 hours. The

(18 i{lﬁ;ﬁ 4%) 48[(_151%1 (77,5“61@* %,g QPQ{H%(H 2§F1§ Eydroxy-
cyclopeﬁtyf}%Bﬂnoﬁb‘&xde4c<§ﬂidﬂmd.bB Exa&nﬂl@@l) (IZ,O 2k 38 Bm&?(a&d 23(I‘.H)methyl 1H-
imidazo}- 49@(‘%}1}43{[‘}1-\)‘3 241ng3(§(£?ﬂ pl@pb arq_plng(dt in asq)_,'fQZ f/gd ?rEg_p;?ayﬁ wal.

chhlorgg&lzémﬁ mP{ARle8 it Me(edPiodRidird ) héhreBusing microwave
Di phenvl - et hyl am no)-2-[2-(1-ethyl -1H i m dazol et hfhe

radlanopaﬁp Rersopalr Ghengstyy ]}*lnzrygm R{jEMize% miCrowave reactor at 200°C

reactlon §5 chlgg 8(8%% %Al%l_ IQtreW E@M@ e M0, A00611QARRRE is removed in vacuo and

the title compound is obtamed after purlflcatlon by reverse phase column chromatogra phy
(Isolute™ C18, 0-100% acetonitrile in water — 0.1% TFA). "H nmr (MeOD, 400 MH=);
+.80(s, 1H), 8.15(s, 1H), 7.40-7.20 (m, 11H), 4.75(m, 2H), 4.50(m, 2H), 4.30(m, 1H),

4.10(m, 2H), 3.85(s, 3H), 3.75(m, 2H), 3.10(m, 3H), 2.70(m, 1H), 2.25(q, 2H), 1.95(xm, 1H),
1.30(m, 4H), 1.15(t, 3H), MS (ES+) m/e 610 (MH*).

Example 10
N-((1S,2R.3S,4R )-4-{6-(2,2-Diphen yl-ethylamino)-2-[2-(1-ethyl-1H-imidazol-4-yl)-




This conmpound is prepared from
N-{ (1S, 2R, 3S, 4R) - 4-[ 2-chl or 0- 6- (2, 2-di phenyl - et hyl am n
W@2006/04855N- 9- yl ] - 2, 3- di hydr oxy-cycl opent yl } - prBCT/EP2005/011344

pi onam de (conpound of Exanple 4) and 2-(1-

et hyl -1Hi m dazol - 4-yl)-ethy? arnine using a procedure

anal ogous to that of Exanple 21. M5 (ESt) rle 624

QIMEHJ f N (159 R2BY,310)-4R) <At 6-6((2,2-diphenyl- eth lamino
This co Ldeﬁﬁ?%eﬁyégh ng?- ?-[ (1 |£%pr opyl - 1H-| r% ?; };f a
purin-9- XAI $:3- @bh@moamth@pew ipioplopamide (gurppqynd of Example 4 End 2-(1-

|
ethyl -1%1;-12%%{[?%% qfﬁgﬁmla‘%‘he REAP L PradrubR aHlcyoGOPAUREf Bxdmple 21. MS

(ES+) nie {{ZHS MR} )3S, 4R) - 4- [ 2- chl or 0- 6- (2, 2- di phenyl - et hyl ani n
0) - purin-9-yl]-2,3-di hydroxy-cycl opentyl}-pro
pi onanmi de (conpound of Exanple 4) and 2-(1-

Examplesidpr opyI 1H i m dazol - 4-yl) - et hyl am ne u5| ng a

AL
purin- Q\Iyl{ Q@diﬁ%ﬁﬁyéﬁlo@e{l@} @pr?ﬁzﬁ;&ezizfipmrpt\dgﬁﬁ:{rtple 4) ;gﬂ(t:l 2-(1-
lsoprolyﬁ éi% amdg%)q)é 4?9&&?2‘&’2%{}{'&%“? aapro%ei%gae %‘ﬁx?%gogna Jé)}lg%us ample 9 for

the destrB@tal0fMEXRIMLe 4638 ( +G,‘h propionyl chloride is
replaces with the appr opri ate acyl ati ng agent.
Exanmpl e 14 N-{(1S 2R 3S

Examp‘ﬂé?)lZAan[dzl'?;dﬂ oro- 6- (1-ethyl - propyl am no) -purin-9-yl]-2

di h drox c cIo ent v i ona S
CYCIO%OHB%WYE?WXﬁGFI%r{Q 1328435 ‘é%{:ﬁ g?peﬁpf% gkgrrﬁl[)‘éﬁﬂé(bf: gﬁ?iﬂé‘a )-purin-
9-yl] 2erQBQ&h%x?%#’%%;e?g}ilb%ﬁlge gréjfﬁﬁfs IR SUR)|£[x0RR6IBA2 25-diphenyl-

ethyl ar(nlleymyn A-y(b2 8=yt syploprrl duprrymideast pirented Ssigpg
procedglseta% of‘%ﬂé’ k %xttgif E&% \Y &1 WEdh %t‘&pl&l%ﬂ cRIcgRRNd RPlatRewith the

conp anpl e and propi onyl’-carbam c acid
approgtr'etdadylﬁtylg agsitter (see preparation of internediates)

using a procedure anal ogous to that of

di - Boc-[ (1S, 4R) - 4-(2, 6-di chl oro-purin-9-yl)-cycl opent -
Exampﬂeb‘hyl ]- am ne (anot her i nter medl ate for prepari ng t he

L0P9.3. S

cyclopﬁltﬂ@@mpmlde 15(rm 1H) 2. 75(q, 2H), 2.10(m 1H),
1.55(s, 9H), 1.15(t, 3H), MS (ES+) nie 426 (MH). I(1S
4R) 4 [2 Chloro 6 (1 ethyl propylam no

[(1S.4R)p4H 1, 6- mcwmwﬁwvdemvﬁ}mm,ﬂr_agmm&mmw

ester acid tert-butt' ester WD 2006/ 045552 PCT/ EP2005/ 011344
60

The title( b ptdhd 4s f2pdredl febh@nebdnid ddd Q-SYR)-46yL b aididro Dueiny-Plyl)-

nyl -carbam c acid te tyl t
crclopa GRS $07 AHES ARy G ISR PR ST O Example 4)
and prépiBRFIRREEAniefcia k@ ilbutdt ester (see preparation of intermediates) using a
procedure analogous to that of di-Boc-[(15,4R)-4-(2,6-dichloro-purin-9-yl)-cyclopent-2-enyl]-

amine (another intermediate for preparing the compound of Example 4). 'H nmx (CDCls, 400
MHz); 8.70(s, 1H), 6.15(m, 1F1), 5.85(m, 1H), 5.80(m, 1H), 5.60(m, 1H), 3.15(xm, 1H),
2.75(q, 2H), 2.10(m, 1H), 1.55(s, 9H), 1.15(t, 3H), MS (ES+) m/e 426 (MH?).

{(15.4R)-4-[2-Chloro-6-{1-ethv’l-propylamino)-purin-9-yl]-cyclopent-2-enyl}-propionyl-

carbamic acid tert-butyl ester



Pentyl -am ne (315ng, 3.61 nmol) is added and the
reaction mxture is stirred at 50C. The reaction is
W@ bawen43562 be conpl ete by LCVS after 18 hours. HAGEEP2005/011344
reaction mxture is partitioned between
di chl oronet hane (50 m) andé®. 1M HO (50 m). The
organic layer is washed wwth water (20 nml) and brine

[(1s, 4R( Zr% b'xchqjdrbepgulc?l‘{ @[yl;\/gy%%enf bleh @y F%Mlk@ﬂ)aﬁﬂd Mmedtert-Hutyl

I'n vacuo to give the title conpound

ester 7@@]})@&3 644@1@0M-|25) disg] (8 THLH_‘)15 ) oo eﬁanlq.tﬁnosp re7§nal;hgc>n 3-
il 0 50=C. Th

Pentyl %{Egrre g gg% . 62::rg\mog g&%@d alqla')the éagt%rm(nrlr%b%_el—lﬁ , 11 50(m e

reacmo@H)shoﬁynz]t@(bs cogrp—])letelbylmMS a4qe|§ 1 bo%("{he BRYLONVBI{ES ) part1t1oned

betwee? (d/ic 1ojﬁ%§§1(ag§” %3 nﬁlﬁ E% 0.1M I-%Cl ( i (30 énl ;/Fhe porr% pn;/c Igymer nl% wash ed with
water (2{) umrlb mncgbiylhq 22) 81-1);]|dlmyd mmyMg@@t,é@t@mdwnd.the solvent is removed n
VACUo é) (&ﬁéltlecarrﬁlrpg)g}gr & :‘n?o:](]%ﬁds,lﬁb@“Mﬁ% %HOTL“%H ' g'O@ (m, 1H),
5.70(m {155, A8 sk 24 o K 167 . wtdmyﬂHpecﬁdymammd.ocpm LR 82 .65(m,

s R HSh 9P SR, LR AOLEAE B s g 47

(MH?~)of
(1R 2S, 3R, 55) - 3- (6-{[ bi s- (4- met hoxy- phenyl ) - net hyl | -am
i no) - 2-chl oro-purin-9-yl)-5-
(152K 98, 4ﬁPQ [thﬂ'&)o-@’(qLdﬁ@ﬁ{ﬁ_j!ﬁarﬁj,n&-dﬁﬂh-%\ﬂﬁ& 3EkAydrbey-dycl opentyl}-
by reverse phase columm chronmat ography
T RAEIQTC O oS8 acet onitrile in water - 0.1%
The tltl-EFce}npolth %rbrg%aﬁeIMn [(10R) M‘P)—ehl&om(ﬁithgz]‘ﬁr;pﬂ}aﬁﬂ(dn purin-9-
yl] cycl@%nt 2- Qnyéb]erﬁplq_xp.}j —cagbeggx(: ﬁfld;?q)t bugy. ?é;frmm proi:erg%%n gnalogous to
that ofgm 2%13-‘{{??% &@IT%I]S-@‘]’ %%(Ho’xi-?phﬁlenylpmgtfh@t J-anfibb}-2-cNotd-&rin -9-y1)-5
(di-Bog- g‘gynob-qulepegtzqu 12-dgjol @pm@w@%?l IC1)"ur1|?1c.91t10n by reverse phase column
chrom%%%ﬂégggﬁ%%h%% %’@ai’@@% acetommle 1n Water - 0. 1% TFA) 1H nrr1r (MeOD,

| or o- 6-

400 M) S 10(3- 1) 34d$®(yur1&)y4@5¢mo hﬁyqs}(m, B F Yo2m ng) R o,
2.60(mP1 ?ﬁ)%}s‘!m CREPONL 6 ACH 1§ ;‘e{sg)f Jhe@(%{ & §Q@ 1B Q)ég (t, 6H).

dlssdlved I’n ane
m) is added and the reactlon m xture |s stlrred at

cydopﬂﬁﬂy@gggommﬂdethe reS|due IS partltloned bet ween

1S,21%hgqg?-égm h(?rg?e/ gr gfxﬂ 1) ﬁgﬁar?ua | rpu}‘le -}NT ?g%nfé'c?rgx ‘}c’lopentyl

propioByl-daebqnzid aﬁﬁ)tertdbm@ljedﬁete(B oMVBa.S 9frnﬂnbk) iedissodwed it dghloromethane

e S A A 5 A o o
reactiof-if HoWn tbHe, ccAn PRy LEMS #te2Q(HBur ZH)e, solelOfsmematdd,in zacuo and

2.90(m 1H), 2 40(q,,. , .10 ., 1. 70
the resglueesgmrng;ged ki_tfﬁ%g d1c§igronﬁ%§§% Igh)@ndl\%tu(r%%a;hlaﬁa%s (50 ml).
The o Q-rilxc (aVFFg)s (VVfSlE%%WFHﬁWl&I‘ hed fnl&napérﬁl@ (20 ml), dried over MgSOy, filtered
e ro | am no
and the Y9 AR RUBYE e LR SpBRo g B AMERPAA00 ME:);
8.05(s \”@{FQ 4@1515524 REThEP2H00S (il 38, 4.68(xdNiFs), cOTPAUTHE), 125 40(q, 2H),

2,10 (1 a?z%os@,m 1460 GHb AR BED RS- Gl pys Hrirhmye 411 (MIT).
- purin-9-

yl]1-2,3-di hydroxy-cycl opentyl }-propi onyl -carbam c acid
Examptlet§ - but yl ester using a procedure

cyclopentyl}-propionamid e



anal ogous to that of Exanple 3. Exanple 16 N-{(1S 2R
3S,4R)-4-[6- (2, 2-Di phenyl -ethyl am no)-2-((S)-1-h dy

WO 200g/0etshy | - 2- phenl - PCT/EP2005/011344
et hyl am no) _purin-9-yl]-2,3-di hydroxy-cy_cl opentyl }-pr
opi onam de 61

N-{ (1S, 2R, 3S, 4R) - 4-[ 2- Chl or 0- 6- (2, 2- di phenyl - et hyl am n
This COQ”))FOBHE“ rg?%§kdp£r§3pr}?fgﬁ§niwg9xy{%4§2 chlor% 8 % et}llgl pr C]gpylammO) purin-9-
yl]-2,3-Bkadpie- aszcloperpﬂé riytoalcanil-prsbar ZAEidrigrt-lurgloestepng 2 grieredure

I QG 6375 ng, 45 nol) are placed in a

analOg%u%gbgﬁ% O?%Xgﬁg%owave vial. Acetonitrile (0.25 m) and

NMP (0.25 nl) are added and the reaction mxture is
E %h%t ed using mcrowave radiation in a Personal

*aPE S stry Enr ysT™ QOtI m zer nicrowave reactor at 2000

1 hour. i t,L : r]d |§1 obtal neddafter
a AT [8) 1a
mat ogr aphy
N-{(1$ 2Rs39, 4R e\ -Chidr 006-10,0% p lemigl-exhy o mii - fuminvia y 842, 3-d iBy d By

e eSS RSNt BB AR .

mmol) %Mé)cﬁmnﬁ@aldpw '17@ rgg, 45 2m3h agé aced in a 0.5-2.5 ml microwave via.l.
dr oxy-cycl opentyl | - propi onam

Aceton{tlilg, (9R538l) 41R§l NML2(0chi Bl aéq_ede;tq@th 5@2@59{1 gi‘ﬁ(tﬁEﬁ is Ié]@:‘zqed using
mICI‘OWQlVg rddida dp%’ 1??1 aqiewgtFaq @heﬁ){&hQEmP;%N ldp}cmHEé?Qﬁx@Hﬁva edctdr@r 2000

npoun e 14 IS reacted wt
C. The rea(czoam showmhy b CCpmpieirq i HeMS afgr @élovhéf hejtitlegompound is

obtame(éga%? %ﬂggyﬁlﬁg%yag%" %% %?nge Cé)@ﬂ]?tl\ 9193)3% Exé} H%MIsogfteTM C18 0-100%

acetoni®fe in water - 0.1% TFA MS (ES+) m/e 636 (MH*).
3S,4R)-4-[2-[2-(1-Ethyl -1 Hi m dazol - 4-y1) - et hyl am nol -
6-(1-eih d xy- cyclop entyll}-propi onam de

ExampM]{?( 1S 2R, 3S, 4R) - 4- [ 2- Chl or 0- 6- (1 et hyl - propyl anmino) - p

o AINIno, 3 Ly
dlhvdr&cvédvcﬁivhhfdv }ﬂ%plmrﬁlﬂd& 4-yl) - et hyI am ne to give the

05 PRG0S  PRALOSCHS St

pentyl} iﬁo&%namlde (the compound of Example 14) is reacted with 1-(2-aminoethyl)-

4-12-F2-(1- Isopr pvl t hyl - zol
plperldilrhfotpgesvec&e g ﬁC%Pd’W_ %@E&d’feﬁ@ 85%?% hal g, Ms
(ES+) @Oﬁdﬁg@ﬁgz PCT/ EP2005/ 011344 62 N-{ (1
S, 2R 3 ) - 4-[ 2- Chl or 0- 6- (1- et hyl - propyl am no) - puri n-
9-yl]-2,3-di hydroxy- cyclopentyl}-propionarnide (the
Examp@eomaound of Exanple 14) is react ed with
1S2-(1 |soprop Ieth l - 1H-|mdazoll I) ethyl ani
N 4-Q % Y (&) : § k) 45 h o)
cvclon%‘-nr&ﬁor@ﬁﬁﬁ@l e 9. M5 (ES-+) r n/e 528 ('VH"')

N-{(1S,2R,3S,4R)-4-[2-Chloro-6-(1-ethyl-propylamino)-purin-9-yl}-2,3-dihydroxy-cyclo-

pentyl}-propionamide (the cornpound of Example 14) is reacted with 2-(1-ethyl-1H-imi dazol-
4-yl)-ethylamine to give the title compound using a procedure analogous to that of Exa mple 9.

MS (ES+) m/e 514 (MH?).

Example 19

cyclopentyl}-propionamide



Exanmple 20 N-{(1S 2R 3S
4R) _4-12-(4- Am no-cycl ohexyl am no)
W®2(08/0€t58y | - pr opyl am no) - puri n-9-yl 1- 2. 3- PCT/EP2005/011344
di hvdr ox-ccycl opentyl }-propionamde N{ (1 S, 2R 3
S, 4R) - 4-[ 2- Chl or 0- 6- ( 1- et hyk2 propyl am no) - puri n-9-yl ] -
2, 3-di hydroxy- cycl opentyl }-propi onarnide (the
15%?@4‘1@?4 ? (Eﬁ@fmkglje@lep%ﬁy%ﬁB@ﬂ}fMﬁ B [ﬁﬂﬁhhl’dpoxy

m nocy exane to dive e conp oun usi ng

CYCIOPWﬁbemW@aanailed‘é@w@mR@upﬁ@f Eé%mplEﬂéhﬁlréaﬂge WS @Ek#ﬁopfopylethyl-
1H- 1m1§|%oq é}?getk%lw&mg‘:t?% tﬁe rIQéL‘I%dQ‘BH%Sd procedure analo%ous to that

I m dazol -4-yl)-eth
of Exainpigl 2. pa§ (E6-9-mplel 528§ BMH.h) hy dr oxv-cycl opentyl)-is
obutyram de N-[(1S 2R
S, 4R) - 4- (6- Am no- 2- chl oro- purin-9-yl)-2, 3-di hydroxy-c
Examphalzmentyl | -i sobutyr anm de (1S 2R, 3S, 5R) - 3- Ami no

1y1-DFOD 3
d1hvdr@}ﬁﬂﬁ@w’mdnt®l} Exmim_i__xlii IS react ed VVI th isopropionyl

N et 'gﬁw"vm% SR AR

cyclope(n broﬂN}r{a(rﬁc@ 2R, C:Eﬁlpound of Example 14) is reacted with trans-1.4-

d1ammp1;y€} %ﬁel}eﬁcgglyfa ?_heztltée CQﬂl}Pﬂ).éfl &gﬁ&gg@g% wa og)ous to %at 3

Examp)e 9%@3EM2@W@Q8N‘(MH )S, 2R, 3
S, 4R) - 4- Am no- 2- chl or o- purin-9-yl)-2, 3-di hydroxy-cy
cl opentyl ]-isobutyramde is reacted with and

Examp?e {{l-ethyl - 1Hi m dazol -4-yl )-ethylam ne to give the
t|t| e cogund usi ng a procedure iemal 0go Zc{to tha 90f

=X". AR
D

iy ds QR QRAEE PRI Fariifled (1 S 2R 35 4R)-4-{6- (2
-dirphenyfam no) -2-[ 2- ( 1-

i sopropyl -1 Him dazol - 4- yl) et hyl am nol pur| n- 9- yI} 2

al ed
» @rﬁne 1 2 d101

trlfluo%oofesfat\%ggxp%llt% écﬂ%te(fép R;E?exg%ﬂnar ot 8LA%§E}8§%§%}1513 reacted writh

isoprofRGiy] E:ER@ﬂE/@:]gI@EAme tﬁi}: qo25000d gsing 2 proardiile aankpgoseto that of

XL ur. Ilrred at 50C. The reaction is
Exampi%g\?%ﬂsqg&g]e gﬁpl g/{ﬁ by LCVB after 6 hours. 50% of
the solvent is removed in vacuo and replaced with

dlhvdréﬁOcMﬂo)emv&)-%bbfvrsmldkH) 7. 35- 7 10(m 10H), 4. 55(m

N-[( 15@%,3%43%8&%%11 H&(obivsro pgllrzigﬁ ylWZei» cri’{ g}cf)drgxy- ;Cloéentyﬁ-lsobutyramﬂe
is reac®d eyl - ety AF-Me) dapsicd-ih-Bthykimiay € gipetie-tRle@balpound 13sing a
procedure analogous to that of Example 9. MS (ES+) m/e 458 (MH?*).

Example 22

Cvclopropanecarboxylic acid ((1S,2R,35,4R)-4-{6-(2,2-diphenyl-ethylamino)-2-[2-(1-

trifluoroacetate

(2-Chloro-9H-purin-6-yl)-(2,2-diphenyl-ethyl)-amine
2.,6-Dichloropurine (20.00 g, 106 mmol) is dissolved in THF (250 ml) under an atmosphere of

argon. Diisopropylamine (16.38 g, 127 mmol) is added followed by 2,2-diphenylethylannine



(2-Chloro-9H purin-6-yl)-(), 2-di phenyl - et hyl ) -am ne
(12.92 g, 36.97 mmol ) is placed in an oven-dried
wo b@sk4dsazier an at nosphere of argon. Dry deoxyPEnBEP®O5/011344

THE (100 m) and dry DWMSO (2 nml) are added and the
suspension is cool ed on an k&e-bath. Sodi um hydri de
95% (0.89 g, 36.97 mmol ) is then slowy added and the

(25.00 804 Ut7'n9ﬂol %natthé Fe%gn@{ mhai RIFPLY AtJWPE, TlQirreaéiQn is shown to be
m nut es. %ﬂﬁ 4- Acet oxy- 2-cycl opent en-

comp e(esb@cL%MS%ftqcﬁ B)S 0% @f thesPYYRRIHY FPROSH I ﬁ@uefnégeglaced with

o A Quenedrh e fthask Al 1H
MeOHaT?T%S e{r% gfe%ﬁa?eclg@ tbl;; iy elrélaatteg 'Iql—tIE g}seoéﬁr?nﬂﬁfu nmr

(de- DN@E@edOO Mhlz); §d15lﬁbll oriH)s” 384ddd Itlowfﬁb 4.5rme At anZH)’ MS
(ES+) d T@t%?b Eﬁ%flphenylphosphlne)palladlun(O) (2.03 g, 1.76
mol i's"added and the reaction mxture is stirred at
50C. The reaction is shown to be conplete by LCVS
. ction n1xtu§e |slallo@pd }o
aIN11 opeEnt;Z-enag

(2-Chl Jr@SBngﬁuﬂuf%tya)k@m d@)hbxﬂyldt}gbldﬂmﬁm,?fm]hg 165@7 miol)amng laced in an
into V|gorou tirri | et
oven-dfipd faphanietn SREPET e Pt dpaciear1eeherd THI PPAFd Japd dey

DMSOt (akﬁfﬂ‘ ﬁ@@dﬂ@@aﬁ@%ﬁé@%peb&oﬁ groyrd olnrhn 1\2’@5Mﬁ $@ligh wedrhe 95%
conmpound. 1H

, 65
(0.89 g73§5977m This thq_rmlﬁ)w{]y@dglg% %rq)so ugloge.i fﬂrr%‘c rg%m g@%?ﬂerature for

30 mm&&‘)s ‘155 51@( B 41k!)eto~§» i@&éﬂepeiué)l 1- gi ?g)(otdg 33H0, mAoBR6E,

tr1phenm1:eh<zﬁg>2m(e|\(/|‘],|.|3)8 g, éa?r%@m aé@ p]@ue’(d ig an oven dr1 fla%B un(dErS -;)n
atmosp‘lln]@e 3t F%oﬁhb% eee(%(y%gna%ecgﬁll-lp hﬁpbﬁll 1§5Méda|ThﬁQ}>l'uﬁHﬁ k"2 8d¥d to the

cycC ent ester eth ester

anion spmg1m)"fan:e[@s(@mhgnﬁpbos@gmg).pa il @ﬁgﬂ {(20R éﬁmolbgﬁ jadded and
the rea?txcyh]m&y&k P&te éizaf Qi fr drg‘%tlg»n iOshdwn EHE%' cl)rﬂp?et@!)?q,@lMS after 3

oven-drie er an at ITDSp ere of ar gon.
hours. 1Dh§: r'E&Elo(nh@OnhI)e i gllow@b@ctot)bmddmeaolﬁsﬁltd%* enpsyved i rfisz0. The

r631due21§ tggergfﬁ%orl 511ch0“:§'1§ J%anﬁSBﬁllg/ glgdng&ﬁﬁg ﬁr{r‘fgggo%%lns%nmgm i Ig diethyl

ether (3G0 sitl). rT}&CbradzlpItmﬂBm filkerpe péit uhr: éltrété'liﬁetake’a@td tha splgent is removed in

vacuo osgjrvgrfézgge c%mgg%l Hbr}énr he r gl\%}ﬁ?l’brb%é ?I %eﬁtIS m,
10H), betSyrenHjj SBDOﬁpIHI,I’SaB(Em( 8Q SnSQ manHI ,1519/6 @l liHJ) c. 8afc(|td 1H), 4.35(t,

1H), 4%%8@21%,51? U, PO b, 1y Misalan a2 lhesy ™

filtered and the solvent is renoved in vacuo. The

title co oound i s obtained after purlflcat|on by fl ash
Carbonigagieh (1St )otrhd-sllpEashni2 2ediphenyl-et H0)-buring9-wl-exclopent-2-en

ester oBGELALE 20 1). 1H nnt (CDC13, 4oo |sz) 7 70(br s
35- 7. 15(m 10H), 6. 35( Hé
(1S,4RE48 - Fhlorph6-(252- é@(hnwlzﬂ)ylamnssmn H)\ -CYCI&P%(?n?@ 3190 g, 6.95

mmol) (%é%cg if Bl pych- %mha‘\'?\g’dzooa%ms pES of drg3R{ibey D, (10BN s

added Bl Qw¢d by BaySpyridine (1.10 g, 13.90 mmol). Ethyl chloroformate (3.02 g, 27.80

oS P AP M ST Y AR 2 b cacions

shown@ﬁlﬂtﬁowmplauelbd' TLC after 4 hours. The solvent is removed in vacuo an.d the residue

is parti o§7t| ? %?e%x décl%l'logméet}%n(e%zgq %hrhilﬂl% es{lé %18?1:&2% mB u'rf[*h% organic

layer iwamh@l yithovatér ([llit)ylhl bund h@ned(lldamﬁh)cgtiedtoeer(MgSOg fllt}l'@d and the
solventdwﬁglg%]qyg in Hac:yggigggag ﬁ??r%?c{]uégel#sztg%ﬁ Jr‘fter %ur%lca 101 ?)yaf'iash column
chromatography (silica, iso-hexane / ethyl acetate 2:1). TH nmr (CDCls, 400 MHz); 7.70(br s,
1H), 7.35-7.15(m, 10H), 6.35(m, 1H), 6.15(m, 1H), 5.80(m, 1H), 5.65(m, 2H), 4.35(t, 1H),
4.25(m, 2F), 4.20(q, 2H), 3.10(m, 1H), 1.95(d, 1H), 1.30(t, 3H), MS (ES+) m/e 504 (MH?).




argon at nosphere.
Tri s(di benzyl i deneacet one) di pal I adium (0) (291 ny, 0. 32
wonwb/p43552 added and the m xture is heated at BOCEPN5/011344
1.5 hours. The reaction mxture is cooled to room
tenperature and the sol vent é¢s renoved under reduced
pressure. The residue is purified by colum
chromat ography on silica gel eluting with a gradient
system of et hyI acet ate : |so- hexane (O 100 by
V) er 3 bl onsl) g 9-arellopental hr-2chloro-9H-purin-6-yl}-
O 80 by voI une) to af f or d the title
2.0-dip8% h@% P% (el ectrospray): mz [ MH] 631.32 (1S 2R
CarborﬂSatSR) 18416}3144:[;2 ~théwito- (2, 9dphpodrdtioriyinido) eutind-B1-F &lagery-2-enyl
ester et&j}r ?sﬁefré%ﬁd 654 g Sinoé, cﬁltt%uet%iménc) alc?rbﬂxgla (tl Sg 7. (% mmol) and
tripher§4 pRABhiS) 250 1BI 9= muriol park wissadyedhimbdugydsyd THIFI (36 ndy ghder an

ent - 2-enyl )-2-chl.aro- 9H . . .
srgon BRIy 1155 SO s oyl Toiam (b P2, g 324mgol) s added
and théAto)ird i0 hddded £690NE Yord BSthbeat The Watﬁorﬂmii‘fﬁte!’iy kooled to room
temperlgg{r g%ll ggesc) /{?téladrgfqogﬁ& 8ﬂd%?(@r‘:f %essaurr}f? )ﬂ%{? stiqnlhe is purified by
columrm:ﬁ(rbﬁfaﬁ)glr&p@tdnrglﬁaa atl dllﬁﬁiglv{u@}mi)gfaﬁﬁwt@ysftaﬁ oﬂ&hbb:ﬂ:é&te iso-

The saol vent is ermY %under refuced pressure gg% b I
hesxang SRR NoluTpg] e R FBAVESHAGEIE 1 LM SHFA%6 61 ARy Br{ L0 34 volume)
to affog@{heqldétdoﬁqmm t nc@wsgg btrsggra@yﬁy@m/wﬂ oet. banol

di chl oronet hane (0: 100 by vol une) gradual |y changi ng
to nethanol : dichl oronmethane (4:96 by volune) to

(18, 2Raj5fq d3 hﬂ?—( t@ﬂtlblu%vmgggvl 1 LaGVRo-5(eL8edrh as PrAYbhed 2t hylamino)-

urin- 1 -chl or 0- 6- (2, 2- di phenyl - et hyl ami no)
la -C T -
A so uté&gé{f @é RyzlSdF)QLlC(yii& & t I%xy&r@orﬁ% ;?( rrmlcgE)Q‘l:JHeQ{ b d8ylj-3-chloro-9H

buty ycar bon
purin-§- y]érﬁ& Aolighdng qth ramigie (292, d|6prngw§/| in THEF ( O ml ) is treated with 4-
I r b
methyl g%hgﬂ%{ﬁ S g,veg mrﬁgl JrP g%}%ﬁﬁ?te&ﬁ%}c& g/osé)ﬁt%nglr? water)
ml) and 4hd\,ttmmur1: m’lstdre(oix ans)on@ ]Léinmrta}tufﬁlfoz 4fnolds. Ahelsalhant is removed under
reduceg] resgurre \a/ngn ﬁ’elt rlgsrlr él(rjerésa L uritt ﬁi?eyr dH nfgﬁ %glt aﬁoérghhylo ggat %eel eluting
with a ge&hmu 8ysteSn obm&hm&ﬂ Idy:htcevmeélen@ hhis@o by wamatpgradply changing

| ut i Wi t h r nt t n trile %
o mecfyt)* ARl aperfls PRy SR B g A0 B o Batittyhas
(electrasPadygi g [MH*@GGtsomtrl le (O. 1 /o HC) : water (0.1%
HC ) (100:0 by volune) to afford the title conpound.

LCVS (el ectrospray): mz [MH] 465.20 WO 2006/ 045552
(1S.2RPCTIEP280548 3 1340 56 Oy, | ddpieapladti glampex Wuria-Bel] dyd ddéntane-
. 2R, 3S, 4R) - 4-[ 2-chl or 0- 6- ( 2, 2- di phenyl - et hyl am no) - puri

Lz—ciﬁ-}llgﬂ,ﬁl—jhﬁﬂég - di hydr oxy-cycl opentyl }-am de A sol ution

(18, ZK)BS SRES (Bis-(tert- butyloxycarbon 1))-amino-35- [ —chloro 6 (2 2- d1pheny1—
3S, 5R) 3- Ami no- 5-[ 2- chl or o- hlen(}/ - et hy
olved in

Ethylamm-ﬁaalnﬁ@fl W£b>mrﬂtanecyaér%<ﬂéﬁt9aaqé’~ 91mzm<a} B hydrogen

chlorida¥%er@eh (9 der QZQQ)XQHG @3 ﬁllnﬁph Inrh8)) dad (HeHEixdewre3s mr}ed at room
|streated wi t'h d||sopropy1et ylamne (0.35 m

tempergrst Yorankoury Ehepplygaiis cemensdyinder @épepdcmpwwec?@d(tbe FIilue is
pur1f1e5ﬂb refdréd- L’E{Hg@f 2 F@)ﬁ%{tﬁ%@}jm ?ﬂhﬁﬁgwﬁrﬁ aséﬂaafeﬁpsy%mr&%tomtmle (0.1%

er at e solvent is renov
HCI) : uwd@r(orlé/d GEEH(Opt 88 hurrvolemal erddnatpshanging a@@nonftrlhﬂdoﬂyﬁ HCI) :

water (I'O.elv"'/?arﬁél') ?m@ b§ WOQIH%E Ot%raz?ﬁlgé, the title compound. LCMS (electrospray): m/z
[MH-] 465.20




eluting with a gradient systemof acetonitrile (0.1%
TFA) : water (0.1% TFA) (0:100 by volune) gradually
wehb@enisse t o acetonitrile (0.1% TFA) : water (PCUBERPA)11344
(100: 0 by volune) to afford the title conmpound. LCMVS
(el ectrospray): mz [ MH] 533.25 1H nrnr (MeOD, 400
MHz); 8.00(s, 1H) 7.40-7.25(m 8H), 7. 25 7.20 (m
: 6

m 1 .10(m 1 . 85(m

'1deq/cl opr opanecar boxyl ic acid

A soluglgr}gf ?1@ Lﬁﬁﬁf §dé\ﬁm]§<?5%2 QH%I?@ %y IZ,fHEMLIﬂ)IUe{th am?rncbz)l}p(u;m -9-yl]-

Z0

cyclOpsnteImdﬂ/,der&l)hYdmhépedt 93(0)0 ragn Qslé mmﬁﬂnﬁfﬁ%‘é’f :éufréglAS treated with
dusoprg%&%&gf%rp%% d:y.fh‘ﬂp%l iz BS%@IE??QX%L' %ﬁé&h&o&%c acid chiloride (0.036 ml,
0.4 mlﬁblhyhdatherrm)mpu s s6iGeq bi radpBtedifeyatnexipr 4§ bbusehbs/$ plvant is
remov?cg. réc?emr%& eclO It)rresesgtre &nd)t{x%resﬁue is purglegtb?rr}le&erée ;%agelci]i}omatography
eluting2witl aig8aimo pydteri kb fi vk chazzaile- (- 1k YFE) hywaaeri (el % 30 A 0:100 by
.2 [ ) d d 0. 04 |

e B R BSR4 008 TP 6080y o
to affolP@ Figeontad coﬂ%ﬁbﬂh@tLﬁl\@K&&ﬂ_M@aﬂ i/Z VT _SBS(;M‘@/H nmr (MeOD, 400

reaCtO rir1 e
MBz); & (s )p% @e’; gﬁﬁ‘anggég )’(%%y?% Inht‘] g4\zif5{fﬂa ];}p‘é A6 (G 1H), 4.50(m

1H) 483@&%}{?4 .Gm et QB ¥, 04 Bm, (01,124 TnA)1H), watsen, (1), b% JHA0(m, 4H)
100 by vol une) gradually changing to acetonitrile

(O 1% TFA) : water (0. 1%TFA) (100 0 by vol ume) to
h qiR ‘

=31 ) -2 2 roxv clvcloge%t%l) amide
trlﬂuogoagétggenyl et hyl am no) 2- [2 (1 i sopr opyl | -
IH 1 mdazol -4-yl)-ethyl al n| nol - purin-9-y

3-di h dy
A soluripx pE gxslampepnngdar beagid ({538 ortR-4il %—chl}oro 6- 2 ,2—diphenyl-
ethyla%&)l%gHE@}gfa (‘Hﬁ&ld &?)ﬁ&'c%péxgt}§ «aitde (20 mg, 0.04 mmol) in NMP :
sceroribeiti (3o o hyFastedoyidn | rsog:opyyn]i immidazgi-H-yiyethylamine (30 mg,

o2 m L EIGLIRAL L o 03] 401 80 syt o 207 20

minutdsédna Pe)sopalrChengstyly|Emiyy?] Qpemizaneridrog-aué wactor. The reaction mixture

is purl é%j{)¥ iede)r(s)%,laga%(cgroma ﬁdl g tlngfl.\i%'kh %gdthSt%é %IPJ.C tonitrile

(0.1% \WRAD : chiaites ¢PI16PYIF) H@l]&ﬂ@l hyafo(hﬂné.)?grwdiual]lyrchmugn)g @nautetomtnle (0.1%

cycl oput, r ic acid chloride (0.023
TEA) 35 A g (i Lpe Same B e bty ne. EChes
(electr@QR8/) ORI NPHRGFOERP2005/ 011344 66 tenperature for 48
hours. The solvent is renpoved under reduced pressure.
The residue is purified by reverse-phase
Examplép®mat ogr aphy eIutlng MAth a gradi ent system of
acetonltrlle (O 1 % . water (0_1 % TFA). (0

1H- 1mTcFaQa>1 4 Wﬁﬁlaﬁﬂn@%’oﬂ%ﬁ)@ (fﬂQOS th&ﬂrdml-di'ﬁlﬁ))eﬂtﬁl -@fnﬁd}f @rlﬂﬁ\@roacetate
title conpound (51Ing). LCMs (electrospray): mz [ MH]

547.26. 1H nnr (I\/le(D 400 MHz); 8.00(s, 1H),

3V ¥ C 205(m 2H) , 190(m 1H)
A solution of (1S5,2R,3S,5R)-3-amino-5-[2-chloro-6-(2,2-diphenyl-ethylamino )-purin-9-yl]-

cyclopentane-1,2-diol hydrochloride (an intermediate for preparing Example 22) (100 mg, 0.2
mmol) in dry THF (1 ml) is treated with diisopropylethylamine (0.17 ml, 1minol) and

cyclobutanecarboxylic acid chloride (0.023 ml, 0.2 mmol) and the mixture is stirred at room



Cycl obut anecar boxylic acid ((1S, 2R 3S 4R)-4-{6-(2
2-di phenyl - et hyl am no) - 2-[ 2- (1-i sopr opyl -
wakbobrussszol - 4y1) - et hyl am no] -purin-9-yl}-2  PCT/EP2005/011344

3-di hydroxy-cycl opentyl)-amde trifluoroacetate The

title conpound is prepared &ing a nethod that is

anal ogous to that used to prepare the conpound of
temper@ﬁ 28 3<ou4SI THE &X@n@quﬁa%aﬁﬁgﬁ(yédhged%bﬂure The residue is

éﬁ)ls 2R 3S, 4R) - 4-[ 2-chl or o- 6- henyl - et hyl a- o
purifiedrpy egverserpthasockromagog apfivg) Wr@(‘w élgé ?ﬁt9V%tefaﬁf a%etozlf(ﬂe (0.1%
TFA) : %Vatér?@ REOB &)k bt1 0oyt fhe) %ré’d&aﬂ%&%gﬁ%‘ tﬂ%cétgﬁl@rlle 0.1% TFA) :

preparati on of I nt er'medi at €s) z and
water (§ddp UFA) ( A9 @évy(@lwge 0.209r¢ ﬁmtk comgvsnd (5 1mg> CMS

electrol\@l(a?gé{/ggﬂé%w I% {%ﬂ\@ﬂ (&IP3 xaP! 8084, 1H), 7.40-7.25(m

8H), 7.200. Phieny2 Hpthyl armlﬂr@) 4230[2- JH), sX)ime pA).-31 76 (mail bk &l- Sil(m, 1H),

2.30( dihﬂf & ﬁfglé’e%%'}_?é%% m?%éé“i ri I?,uglr gacet ate

N-((1S, 2R 3S 4R) 4-[2- Chl or o- 6- (2. 2- di phenyl - et hyl am n
I . h Qtl)@tﬁlbu .

1H- 1m1@¥£dl&b.lﬂ)t élﬂﬁztbﬁﬁim@hbhhﬁ %ad|-2,3-dihydroxy- cvclopentvl) amide tr1f1uoroacetate

(1S, 2R 3 -chl or 22d henl et hyl.a
The tltleﬁaﬂpﬁur; I)CE?@[CI&SHW[B?(@OSE ¥ ?lﬁ ag&é]drg]n%)r(%are the
compom &} BonSRe-23- @Tﬂxg'lﬁycﬁrb[uga'nécf'ﬂrbdiﬂfh&aélﬂ ZLSdlIQBS?,HR}Jre[ZWHﬂaro 6-

R AT

rn1daz@x@?ﬂ?]eﬁmy?gﬂn@r@eek&%ﬁirﬁho&Bf afdredbespf3dang Ahanidhla@d sodium
compound el ectrosp

z [ M+
iodide (3%@%2%04 @P{nﬁHr @&@b@le%@@fmﬂn Wﬁg&‘*% LV
7.40-7.30(m 8H), 7.25-7.15 (m 2H), 4.75(m 1H),
4.60(m 1H), 4.50(m 1H), 4.20(m 2H), 3.95(m 1H),
Examplze?%(m 1H), 2.35(rn, 2H), 2 05(m 1H), 1.70(m 2H),
{[6-

3- d| hydr OXYy- cycl opentyl ) - butyr ani de tri fI uor oacet at e
The t|t| e conpound |s prepared u3| ng a net hod tlc?at dIS
R R 1-6t{2 A6 ethil A4t AIG

evelo le 22 usi ng
, 4R) - 4-[ 2- chl or 0- 6- (2, 2- di phenyl - et hyl ami n
The tltb)C()tI‘@UliIhd’]-lQpI}dp}aFeﬁ 18 tdhie keayrole mxghodyaxs Icmdebntqucam@kylncam@e

1520 RS ORE PR e R iV B B0R DA ct ey

cyclopdntflpamiridi fabas(l S(2ZF)3YR) @-aﬂnnmﬁ'E[IZ)chbnd—és dle dmphé@di—i&libyléﬁlino)-
purin- ﬁ&ﬁ*fﬂ %%gg%:_o k%zlcgog%s%é&ﬁ%}&% %(t?%&édia% fzor[p%ga]rinfiggsaieélc%mpound

of Exaraplamgmlblﬁirﬂwtlﬂmlae)o ﬁfc[ra-tlﬁélnﬂléfxpﬁmyﬂd (A8imigyi K@A$ - 4

Y
(clecmes eyt GR0EE, o bBerE Y1y INEDRt FPAMR: 8.00(s, 1D, 7.40-7.30(m,
8H), 7t2617f 151915 0@131?}4&175 (mNH(, 43028, BS) 44R§o Ar (127 Chbomg26(,23.95(m, 1H),
i p enyI - et hyl am no) _puri 9}¥ 3- ydroxy-

2.85( mc;lkﬁ oheHED) 250 oL 7T 43 11 &IB nd is

prepared by the sane nethod as cycl obut anecar boxylic

acid
N-((1S,2R,3S.4R)-4-{6-(2.2-Diphenyl-ethylamino)-2-[2-(1-isopropyl-1H-imidazol-4-yl)-

ethyvlamino]-purin-2-vl}-2.3-dihvdroxy-cvclopentyl)-butyramide trifluoroacetate

The title compound is prepared using a method that is analogous to that used to prepare the
compound of Exam ple 22 using N-{(15,2R,35,4R)-4-[2-chloro-6-(2,2-dipheny1-ethylamino)-
purin-9-yl]-2,3-dihy droxy-cyclopentyl}-butyramide, 2-(1-isopropyl-1H-imidazol-4-yl)-



{(1S, 2R, 3S, 4R
-4-[2-chl oro-6-(2, 2-di phenyl -et hyl am no) -purin-9-yl]-2

WO 3eodiokspelr oxy- cycl o- pentyl }-amde from (1 PCT/EP2005/011344
S, 2R, 3S, SR) - 3- ami no- S-[ 2-chl oro-6- (2, 2-di phenyl - et hyl a
m no) - purin-9- yl]-cycl openté@ne- 1, 2-di ol hydrochl ori de
(an internediate for preparing the conpound of

ethylagﬁl@ﬂpéee pl?e%hre@fb@ dfSAREhYdiIMks) ¢ aigl de heoBfhakdditheodide (6 mg,
ound. LCVB (electro%Pray mz [ MH]

0.04 r15t351 216<3Ni eeFropRIBD B B 248, 00(s, 1H),
7.40-7.30(m 8H), 7.25-7.15 (m 2H), 4.75(m 1H),
4.60(m 1H), 4.50(m 1H), 4.20(m 2H), 3.95(m 1H),

Example@§(m 1H), 2. 70(m 1H), 2 10( m 1H) 1.20 (m 6H)

1-1H-imidazoX-4-vyl)-
H-1 m dazol -4

ilsopropy -

Hutvrapide trifluoroacetate

roxy cyclopentyl)-{sobutyran1de_tflfluoroacetate The
t|tIe conpound IS prepared %S|no a nethod that is

CCk)EX;ggfe{éz Ug@ng | AR LN

) - 4-[ 2-chl or0- 6- (2, 2- di phenyl - et hyl
The tid@tamg)ound is prepared by the same method as cyclobutanecarboxyhc acid
1S,2g%{5f%1)sg?§# 61 fﬁf_zh%,ggg%\}(/};l %%%fialnﬁ Lhr}q g%irh?m'(gxy-cyclo—

pentylP&ﬁhﬂﬁff&bhﬂ(ﬂS@‘R BRBBI-Fedhiab-Ss R -chBo16y(2, Z)d@hmyd)-lebhyhlrmﬁi no)-purin-9-

e ERAge L8] BBt an R et S Pt g TR i of

Examlgle @prﬁﬂ)@o-b@bhﬂ SN roaffo?d (hk-ritkapigpyhd THEMSi(dazabsptay): m/z

e Bt ison SR 80 &t A 7P e S B 315 (m,

2H) 4N7;{ 51512)“%4% th)li—P} 4 20@h11040)94 60(rR, 2H) 3.95(m, 1H), 2.85(m, 1H),
phen I-ethylan1no urin-9-yl]-2 3-di hydroxy-
270f%y@ﬁ08eﬁ¥y}ﬂji Bﬁ%%y%-ééetanlde A sol ution of

(1S, 2R 3S, SR) - 3- ami no- 5-[ 2-chl oro-6- (2, 2- dlphenyl et hy
cyclopentane I,2 .

N-({15; n4-i{ o] Lo opvls
ethvlaﬁl%m %% ng“E% @%h@drogg):vcﬂc;&gw»lsg)o&ﬂﬂé u)e ﬂrﬂﬂugfdécgtlilge

I's treated Wwih mléﬁf ylethylamne (0.17 nl
The title ccrmm)mérﬁoprph@ﬁg} usiog e yhet @rar @@ne@ge%t()ﬁhat e to prepare the

B L

purin- ﬁq«h F53- dihedwlywnlppcrsylﬁwbmwrmudd,e% - edpr@eul We@mel -4-yl)-
the I e C [ e
ethylarrﬁuie Sec PLe aﬁa g) 1Htegﬁ1?c§?&1eéﬁﬁy i éﬁIZOJE%n%E %{;‘?gg?gﬂ’ rﬁO%l?de (6 mg,
0.04 riihel). IoCHb(adedrmygpray):sn/s @dath6&H44nd evapor at ed under
reduced pressure to afford the title conpound (114
nmy). LCVS (electrospray): mz [MH] 583.27 N ((1S 2R

Exam@824R) -4-16 (2,2-D
o) S? ffi ?lo}gomonvl- —1m1<Pazof' “Yyl)-

ethyladrigh] iy aioRwiE) .GLdiB%lbkb-}:Vd?oﬂ@hﬁ’lemhﬁﬁ'ﬂ-aEﬂtﬁﬁldE niiflkororacitate
acetate The title conmpound is prepared using a nethod
that is anal ogous to that used to prepare the

N-{(1S;ORPO U1K &ﬂzizﬂ@@¢@%2Zd%ﬂdELgixEgnmﬁimﬂgﬁjibéiﬁﬁuﬁhgxt

N-{flS 2R, 3S, 4R) - 4-[ 2-chl oro- 6- (2, 2-di phenyl -et hyl am n
cvclouentv} 2-phenyl-acetamide

A sollﬁféhlo%@sma] 325Ry-dihyids axy- cﬁb&ﬁb%p@mt&l her%d th%yﬁm@cmﬁm vl]-

I soprop I-1FL|n1dazoI 4-yl)- ethylam ne (see
cyclopspaperatidinl lorredi eidedan arese (@@f%gvrenyrlzg Fhfofompagr d of Example

22) 16@%,@2&%% @n G@y TBIF (1 ml) is treated with diisopropylethylamine (0.17 ml, 1

mmol) and phenylacetyl chloride (0.026 ml, 0.2 mmol) and the mixture is stirred at room




0.04 mmol ). LCMS (electrospray): mz [MH] 700. 45
Exanpl e 27 Cycl obut anecarboxylic acid {(1S 2R 3S
WA R6443562 ( 2, 2- di phenyl - et hyl am no) - 2- ( 2- pi per PCIi/AP1005/011344
yl eth |y am no)-purin-9-
| -2, 3-di hydroxy-cycl opentyl &&@mi de trifluoroacetate The
title conpound is prepared using a nethod that is
temperﬁﬁ@l f@g YBoL19s. m@tso%ﬁﬂm tréln@\l'eepﬁd’der tedecedqoespaerndd oh e residue is

22 |
dlssolve{d(lmg @%rg@e&%nneg _f% Eéf 1t€%X1Xtelh%fdrochl%r1c acid (Z ml). The

orgamc( gyeg 1dicphayd aﬁ(ﬂ QVJMtE@hnM reducOd Yresside B aftdryddhoniytty@mpound
gent% -am de an |nter medi ate for preparing
(114 mE)x SFrOSpr ASBtPPYi peri dine (0.057 m, 0.4
rmol) and s- Odlumlodlde (6 nmy, 0.04 mnol). LCIVS

el ectrospra mz [ MH] 639. 45 Exa 8 1S 2
N-((1S, g?.R %RhR F@‘r ?)_/)Q Dmhem[‘lﬂhv amino)-2-[2-(1- ISODI‘ODVF I—-lNlml(gazol éﬁvl

y y-Cy ram de
The title rcorﬁlbumrdoaqettemledmmgtal m¢té0é©1rﬁ§eu Q@ub%@m Bed (@i pygpare the

compoxérb 4 ]g]xa ? %us‘?’n aﬂ@{&%}ﬁ&@ﬁ LR ) Lhat L8 %- L2 -Bheaal-&th@mino)-

ound-
purm—%kl{ 2,]35d112}|§],r3:8§y4d?):1-0¢€{1t2l €2h1>lmnwl seefmide,di-Hhiserrpret Wyl apifipzol-4-yl)-
pur | i R

L g e A
0.04 mimo{)2L.aMnedédtydsprayi) petzi Mg 7004357 ml, 0.4 mmol) and

sodi umiodide (6 ng, 0.04 nmmol). LCMS (el ectrospray):

nmz [MH#+] 627.44 Exanple 29 N {(1S 2R 3S 4R) 4 [6 (2 2
Examp[él ;p;henyl eet hyI am no) 2-(2-piperidin-| -yI et hyl am no)

purin-3-yll - 24 BrdlLayar axys ey el “-,_." tﬁ 1%891“ r3n, a8 i din-1-

d of Ex |22 ing . y
The tlt}q_cp(x%ﬂxzchgg,gre@%nep 41?3EI‘5_g_3C1%261I08 t%at i a@alagoryﬁ é?ﬁhat élfeﬁi Ho, Ryepare the

compogpld of Example ’72 u51 cyclobutanecarboxylic acid {(15,2R,35,4R)-4- [ -chloro-6-
purin

I hyd | tyl b t d
(2,2-diphgny] ﬁtﬂﬂélm@éip&?éﬂflé?'/ﬂisgéy ﬁy%gg%igwér%v BT oagsdiate for
1344nix iperidi petd diine iodid
preparPg%éEl%Q% )O]l (% i @%hﬁﬁﬂ) gol? Sgn((?gzngde (%%C:m gﬁfof’z‘r fuén 1odide

(6 mg,r@rﬁjﬂ mmol Lb@’[@éﬁlé@tws(ﬁ’é?p’ﬁafyéz 2 R4 627. 44 Exanpl e
30 N-{(1S, 2R 3S 4R)-4-[6-(2

2- Di phenyl et hyl am no) - 2- ( 2- pi peri di n- 1-yl - et hyl an- xi no
Example PRiri n-9-yl - ?

& conpoun I'S prepared using
taté used to prepare the

mpound, of _ hat used t th
The tltﬁ&‘f_ u%.}el% grezpﬂ)r c{ uinig cﬁ‘lséh{& tgat 15 aﬁalggmﬁ et% }t/ %t eutse ] oa r%rer%)are e
compo&)ld op Hkarﬁ]pl% 32 hisidg BN-€liLS,2R,3S,4R)-4-[2- chloro 6-(2,2-diphenyl- ethylamino)-

purm—?-');/fﬁ Oﬁé@yér?'g%g c&%%;&ﬁgglgt%]%nd 1 1%@rr%gd1gt%rfor preparing Example

24), 112- ﬁx%naﬁthls}gepméh)inm (08517 dhln 8.4( A mdH Zandispdi@mdiodivie|(§ megd).04 mmol).

LCMSife)lgétlfjm i 0 |6d ﬁ%ﬂ6294g4 nmmol). LCMS (el ectrospray):

Example 29
N-{{15,2R.3S,4R)-4-[ 6-(2.2-Diphenyl-ethylamino)-2-(2-piperidin-1-yl-ethylamizrio )-purin-9-vi]-

2.3-dihydroxy-cyclop entyl}-isobutyramide trifluoroacetate

The title compound is prepared using a method that is analogous to that used to prepare the
compound of Example 22 using N-{(15,2R,3S,4R)-4-[2-chloro-6-(2,2-diphenyl-ethylamino)-

purin-9-yl}-2,3-dihyd roxy-cyclopentyl}-isobutyramide (an intermediate for preparing Example



Exanple 31 N-{(1S 2R 3S,4R)-4-[6-(2

2- Di phenyl - et hyl am no) - 2- (2-pi peridin-1-yl-ethylarn.in
W@00p043562 9-yl ] - 2 PCT/EP2005/011344

3-di hydroxy-cycl opentyl }-N - (2-piperidin-1-vl-ethyl)-o

xal am de | soxazol e-5-carboxypbic acid ((1S R, 3S

4R) - 4-[ 2- chloro 6- (2 2-di phenyl - et hyl am no) - puri n-9-

(@l ax]mn%e %@Flgﬁle O(?)X?lngﬁ@ Bthbh ainds%dl-[\rl’x?lehctel € mg, 0.04 mmol).

repar ed e sane net hod as
LCMSdsflmt@bmaﬁem EMJ(V pe/. é‘tu d { (1S2R3 S, 4R) 4-
[ 2-chl oro-6- (2, 2-di phenyl - et hyl am no) - purin-9-yl]-2, 3-
di hydroxy- cycl opentyl }-anide from
Examp@elﬁ) 2R, 3S, 5R) - 3- am no- 5- [2 chl or o- 6- (2 2-di phenyl et hy

Flae tawaffo o ﬂ' tl e comound.
The tltf eqog@toPB]ng é)ye)‘par?éj %su[lwe ngdﬁ a@?%ﬁ“é%aﬁ §sed to prepare the
compodRl ofEx4 frple222 using N-{(1S,2R,3S,4R)-4 [2 chloro-6- (2 2-dipheny1- ethylamino)
punn—%—y\?‘&u{~I gliyygirg%(? )clgf (r)n%{sn glhg-aégn}ﬁ) Iageetgmgcferzan m¥er d1a¥e! 8k Ij:“‘xample 26),
1-(2- alﬁ%ymwcm@ﬁﬂml b 0lt7 -11(126 Rirfab6i) dirth dodidm ididel (b -nex a0 ainimol).
he title cog&gﬁgg g prepared using a nethod that
LCNB( e%ﬁﬁ?%@@ugﬂ% 7U8€d to prepare the conpound of
Exanpl e 22 using isoxazol e-5-carboxylic acid

P%(13 2R, 3S, 4R) - 4-[ 2- chl or o- 6-
Exampl©3. di phenyl - et hyl ani no) - puri n-9-yl ] - 2, 3-di hydr oxy- cy

N-{{( ISCil@ @?@Rylﬁ} @M, 8 ipRerdyRe @l Boed) V2L pipBii flLeffi 14 xin dMpurin-9-yl]-
23-d1 . 4 mmol )and s_%ll umlleodl de (€ g, 0 04, . LCMS

C,yclopr opanecar boxylic acid {(1S 2R 38
4R) 4 2 ((R) 3 am no-yrrol|d|n 1- vI)-6 (2 2-h

The title conmpound is prepared
The titles¢amgpoaxirets Imepatrhdaby ie samalnoglbedas eyclohatanessepygc acid
{(1S, 2R §Q§ G Lf 'ehiofS gg%%%ggéng%%%ng%&ﬁ' _61011-2,3-dihydroxy-

cyc1 o ropanecar

cyclopér(t&fﬁaﬁRﬂB&dtRXl%ZBZSdm )@romido-S-[2-chloro-6-(2,2-diphenyl-ethylamino)-

purin- C1y8 pcgﬂ{) F?tn gan 1 dﬁé G{o&%%rﬁ)tc 1ng L k mte}{ml:dlafe:%oxdgll'%gﬂrng ¥R &E¥ompound

of Exampdéril) eLI?&)soxéﬁ)e-ﬁ-y:ﬁfbbhylchhimﬁie)tbalﬁﬁorrét}(efs?lﬁtlercgmpﬁuﬁd LCMS
mmol ) and li i.qdide (6 ng, 0.04 mmpl) to give a
(eleCtrﬁﬁPii"bjrr&?%{%%gé&l%oi somers which are purified by

reverse phase col um chr onat ography (Isol uteTM C18,
0 .

2,3- dx%‘r@’xv(&v@o&%tﬂiﬁwml tﬁﬁe[rﬁhr( Q-R)»et:ﬁvﬁmxaﬁmlde
pyrrolidin-1- 22d|phenyl et hyl am no) - ra é/
The thlq coznpg)ud} ?dqr%g@;eg)ggpg 6 aléﬁ]aa O0ZOYSHRS at used to prépare the

compdu@l €¢ B ASIIAY) usilsZsdxidtd- 55&3}0&%115&@@]?('1? 2833S,4R)-4--[2-chloro-6-

cl obut anecar boxvlic _acid
(2,2- dl{%\éqrsl@mﬂm )2yl R)-dihasi g qsdlppaitylipride. §)2eamipoethyl)-
plperuﬁne %’1%?”@'4’ I%HBH AW s‘?)‘a)unpwdh& @i 0. @4 31 LCMS (electrospray):

-cyctopentvl }-amd
m/z [MH*] 739 55

Example 32




The title conpound is prepared using a nethod that is

anal ogous to that used to prepare the conpound of
wE@APIBES22 usi ng cycl obut anecar boxyli ¢ acid PCT/EP2005/011344

{(1S, 2R, 3S,4R) - 4-[ 2- chl or o- 6-

(2, 2-di phenyl - et hyl anmi no) - puoi n- 9-yl ] - 2, 3- di hydr oxy-cy

cl opentyl}-amde (an internediate for preparing

The tlt@m%moﬁngsﬁ prép%)re@ﬁ&ﬁé’& hf(égﬁbﬁgchﬂ 1@%91%5;&1340 MHat et to prepare the

) _and sodi um i odi d

compagpg g E&amplq W uﬁl@g ic¥i @Mﬁé%@cmpﬁﬁlca%céi oLy %Bﬁédﬂ%w 2-chloro-6-
(2,2- d%ﬁé’ 132) cet Ho t“:p {1‘1@?1 ] @hf 91’“?31‘?)&5'%?&8}'3:&|tﬁ?Lﬁﬂo%?%%?érmedlate for

Ive a

preparmgcfdumple RRI.oR) 1pszrqphémoml|amnmd @34@@%@%)3@5# fpodiypm ipdide (6 mg,

0.04 rr%x?/érl?ocf %g%’ﬁls %‘?i)g%ed'cg)tzv? % glsééen ﬂ?h %?%{%%g%ﬁﬁ% ;3}’ Fr)cilvrerse %hase column

chromhﬂog@,pBy s ke B4 ¢4 &y@ﬂO@%mtgoh}mlﬂmdmter 41 @& TFA) to give a product
which e { rxgg rtl?fyc)yé:lo%ozpa[ﬂcle\él;#llox?/lgzaéé %i@ﬁ@ﬂ%ﬂ‘l-ﬁ—i 1&)1—3-amino—
yrrth;rAR)y} 4~ (22 diPher3A -Athy o po) podd-Bhiytl - 21 3 gl by d Goxy 2y 2hatiephy@Ramide.

LCNB Sﬂgégwgbgﬁf W§¥QSE%Z%V|]aCétgnghg Tﬂg title

conpound is prepared using a nethod that is anal ogous
%o hat used to prepare the conpound of Exanple 22
Exam %T” g N{(1
CyclobaitARca 5o #Rlic &ﬂ&g@ﬁ@,wtxﬁ& @Zz&eldLal_mbLmefdiwhramﬂo))s 2,2-

.p r|n 9- y] oxy cyclo ent phenyl acet am
diphe - HPEY; R e 26),
The tlt(eFQong%ﬁﬁ@l is (ﬂirébaséd’bﬁﬁg Eﬁle(% t'HEti is Qnﬁioﬁ@@'t% tl@e[idlséadb Bidpare the
I odi a mxture

compopag |06EW%2%HPI@E CW@bLﬁ%ﬁqCMb@H;’IIEFyQC#%UQ 3R %ﬁé@e‘* [2-chloro-6-
(2,2- d@%d&%hgxﬁ%ﬁi@lﬁgﬂfn@mw 2(d- §1ﬂhf&lﬁo§i\%@g§ent}9}' -39 (an intermediate for

cetonitrile in i've a product
preparigsi lefamipte gBed&nipvanetifip-Nylemmine ( 34 mg, 0.4 mmol) and sodium iodide (6 mg,

0.04 mgmaﬁt 3%?7 B mAaba i Rb rggléi%rﬁgrs W{lgkpltﬂe%ﬂﬁ@d K;r }ev%rgczp}‘?ase column
chromemﬁyﬂpémln ojutplit Cih8.90-§0§ %2acgtoditrilednovarercy@ L §pERAY Itp gvem product

o SRR AP0 PN SR s U M

pyrrolBimNL{{) 6 2R-Bsh4R) - ezhy}aZmno -purin-9-yl]-2,3-dihydroxy-cycl opentyl} amide.
((R),- 3- nQ 1-yl)-6-(2

LCMSégla‘?tﬁ??%fﬁf ): ”i’f%lf}ﬁﬁb B rinloyll- 3-dih dy
roxy-cycl opent }-3-phenyl - propi onam de N

. ééé; 2R, 3S, 4R) 4-[2-Chl oro-6- (2

XAMBC At phenyl - et hyl ani no) - puri n- 9-y11- 2. 3- di hydr oxy-

N-{( ISQMQE)’-IEWZ }R3-39Nﬁmﬂ-bvrﬁﬂ@m-dm/@%-d£Zﬂllﬂiahvltrdt anfiné)lpurin-9-vl}-
9, 2R, 35, -3-[2-chl oro-6-(2, 2-di phenyl -ethyl a

A6 Etane- 1, 2-di ol hydrochl ori de

The tlt(ead'd)nhpftbggﬂ rﬁe@quiaeeci @sﬁng)ﬁ aRefdd@at B anfclaglmua dhafusE&aa@k@are the
1

2 | THE
Compoarlii@%%%ﬂ‘%&ﬁ%@%%ﬁ i % Tpfiohesiyl Siyfamino)-
purin- Qgﬂfmbfﬂhymr@ﬁy QW&p&WlPEb@@n;ﬂQc&§m(ﬂe a@xr@eﬂﬂﬁﬂala)teéfaﬁpreparmg

xture |is stirred roomte erature

Example,2¢)s (R)mrerrebiflipetrylaming @m@@ hiFaeel) ped ae@amdpréls‘im%énga 0.04
mmol) QG%H&Q%D&&?& du8vé fepfhi s%?r%'ré’ @?hc'hrérg{a&thflléar%%}%‘ﬁh({% column

d washed wth d | ute drochltoric acid
dﬂom$®é“@hgﬁﬁpbﬂ?3§@ﬂ84%lg%é&W@péﬁﬂ&HdW@Wﬁpn@é&%@ ﬁhd@@weaIWOdua

which ES%H&&Hth%%%W ?lstﬁ{ §§ f4R t’ Q@l 4 Whfno- pyrrolidin-1-y1)-6-(2,2-diphenyl-
ethylamino)-purin-2-yl1]-2,3-dihydroxy-cyclopentyl}-2-phenyl-acetamide. LCMS (electrospray):

m/z [MH*] 633.46




conpound. LCMS (el ectrospray): mz [MH+] 597.32 N
{(1S2R. 3S 4R) 4 [2

W@ ¢aRpAO&SAE ni noyrrolidin-1-yl)-6-(2,2-di phenyl -BeTEPBNS/011344
0)-purin-9-yll 2
3-di hydr oxy-cycl opent yl } - 3- phenyl - pr opi onani de The
title conpound is prepared using a nethod that is

Exmnp@nﬁgogous to that used to prepare the conpound of
Exa .[ﬁ_zz usi ng . . )

y roxy cyclopentyl} 3- phenyl - pr opi onami de,
(R) pyrrolldln 3-ylamne (34 ng, 0.4 nTnoI) and
Qi

. are purified by reverse phase
; wyorppenapee (1 sol uteTM C18, 0-100%

A solut %egﬁf‘lsgi% |r3§ J%-%%% -5 —i\zloc}ﬁor%)-ér (29 -dt heBy1“h Ba RIHRAYCrin-9-yl]-
cyclopdnisSn @R 23@ ol Rydrpchlprid¢ R)'x_13tem¢d1@)te B9 prepariigthe compound of Example

T e T
mmol) @&die?:phmgfﬁ)-lpagglonyﬂchlo[rwbi-(q p3 @170 A mmph appF }p_esmgggreaﬁgtlrred at
room twegaté\éﬁ]fsg% hour ﬁl (gl_yl_eng gslrgm ﬁed under reduced pressure and the

VIroll
residueds eliigabBiy lin dtcﬂ’hjdramem@)le ﬁ&unnl m—nd@vayshed. witBddirte kydrechioric acid (2

ml). v o@%ﬁg,]lﬁygré? ﬁiﬂg cﬁ%r)cp evaporate'g-v.{nd]e 1éda§>d‘?}§eé@e & diRs5d44he ritle

compoan&(Bb:W(dIaJmodmyBﬂyt PERENEYZPurin-9-vl 1 - 2
3-di hydr oxy-cycl opentyl }- propi onam de WO 2006/ 045552
PCT/ EP2005/ 011344 72 O N IIN HCH N\ / HCVo "N

-purin-9-vl]-

The t1t@(§ﬂﬁg§ur{ch§ Hsnﬁ’g ane&?@ﬂrfﬁhtas 3Ralugdudgo hhdt usdd to prepare the

compolggqi iqf- Es)g.‘tlr;l? g% ugmg E\lﬁﬁégﬁw 21}%&%—?2%9{0;6 g gydbg%ﬂargt&glammo
purin- 4 %] 5 @tcﬁfl gclgllg’% ntR]-SPARE ﬂ@r@i@ﬁﬁ?ﬁlﬁe (R pyrrolidin-3-ylamine (34

rro n ne . ) and,sodi um
mg,Oﬂgum@ G@dﬁ@hu®19¢dﬁﬁ%ﬁ¥a 84n@PQ%t%gW?%P%FBESPfPﬁbregowome“

which %%ggggégd]’% ?‘evef@rﬁ?x%%'esé&gﬁm( ghromatography (Isolute™ C18, 0-1 00%
acetonfyyiter o1 waten— C.§%9) TBA) 2, evech Dll?éﬁ‘jﬁl w}@fm;ﬂpa?ﬁ%l)naﬁw Nn-o-y
{(1S ZI%%S 41%) Q EX&{ XU nHNS b?x@&%x% ll}iyl @r9,9|&mg&h§l§ﬁﬁ{mlﬁurln 9-yl}-

2,3- dlﬂxkd(rbiﬁc;?&pﬁﬁuﬂlﬂ%)%mpﬁ -Actamidhi- BRAAY (elestrhgirary mgy IMH™] 647.47
2-((R)-

Examples 36a and 36b

9-v1]-2,3-dihydroxy-cyclopentyl}-propionamide and
N-{(15.2R .35.4R )-4-[6-(2,2-diphenyl-ethylamino)- 2-((R)-pyrrolidin-3-yl-amino}-purin-9-yl]-

2,3-dihydroxy-cyclopentyl}-propionamide



pyrrolidin-3-yl-am no)-purin-9-yl]-2,3-di hydroxy-cyclo

pentyl }-propioriamde (Exanple 36b), which are
w@eososss2 by reverse phase col utm chr omat ogr apPgT/EP2005/011344

(I'soluteT" C18, 0-100% acetonitrile in water - 0.1 %

TFA) to give a product whidh is predomnantly N{ (1

S, 2R 3S5,4R)-4-[2-((R)-3-Am no-pyrrolidin-I-yl)-6-(2,2-

dlphenyl et hyl anj-aq) - purin-9-yl ] -
ent yl } - propi onam de .
\[] [ g

, 3-di hydr oxy-c
ectrosprax) 571. 41 cExarrple Nand

e

’O\
E— —

we N[ (1'S 2R/BSV4R) 44- )- Di p!mr»ﬂk
3@@3&,\% et r Xavr o- 2H [1
2' | bi -yl - ureldo] pyrrolld Tln 9-
yl )2 3di hyoroxy-cycl opentyl | - propW@naﬁ1de a g (R) 33
[9((I 2S 3&45)2
3- Di hydr oxy<4- pr opi onyl am no- cycl opentyl ) -6-(

2-di phenyl - NH
ethylan1no)9Hpum|n 2-ylam no] - pvrrolidine-I|-carboxylic
acid (3,4,5 6-tetrahvdro-2H[1,2"1 WO 2006/ 045552

PCT/ EP2005ai3:1%6a 73  bi pyrl di nvl - 4-yl - dFKBPE BFPq
/-N NN H3C H N N H3C H

N IN
These ppppqundaCNPTRRACCHUSIRE %meé’% Eﬁﬁﬁéﬂnmouﬂt%ﬁl%dé?é’repare the
compo élgpiEQanggll@ 2&"1j{sm N-{(15,2R,3S,4R)-4-[2-chloro-6- (2,2 -diphenyl-ethylamino)-
é 3- An1n yrrolid |
purin-$- y§12)3 éﬁ@ér@yﬂy@lpmﬂ} g{qp&qrgmlgeog b’ﬁfﬂrﬁe t9| ﬁor preparing Example
Rﬁrpgffr%ﬁ B ?Pﬁ}{nfv(%lll%ﬂ)ge DY fhid?y QRY %@ﬁﬂld@dlﬂé”@gﬂ@g, CQO‘thrnol) to

ssol ved in tol uene

givea m%tmw(cif twmeglpnymrnwmqém HM;{%RP%%& ﬁwﬁ%(élz%@é‘ r3 é&i“%
R-9GBALIE Bil@8GHF ReE opéhtyl)-

LS PR P s s g

proplcﬁiaﬁiﬁé Emhplel%ah@hﬂeﬁ (H$,2R,8DHBYHdor (2, ﬁ Cﬁ?@ﬁV&ﬁMrﬁﬁlﬁ% 2(

2 G 8 4 "o%[ﬂ%%l@ BEfnple 36b
S B S SO g
whichhedpsifiedhs readrwepitase column chromatography IsoluteTM C18, 0- 100%
acetonitrile in water — 0.1% TFA) to give a product which is predomiriantly N-
{(18,2R,3S,4R)—4-[2-((R)—3-Amino—pyrrolidin—1-yl)—6—(2,2-dipheny1—ethylamino)—purin-9-yl]-
2,3-dihydroxy-cyclopentyl}-propionamide . LCMS (electrospray): m/z [MH*] 571.41

Example 372 and 37b
N-[(1S.2R.35.4R)-4-(6-({2,2-Diphenyl-ethylamino)-2-{(1S,3R)-3-[3-(3.4,5,6-tetrahydro-2H-

[1.2'1bipyridinyl-4-yl)-ureido]-pyrrolidin-1-yl}-purin-9-y1)-2,3-dihydro xvy-cvclopentvl]-

propionamide and
(R)-3-[9-((1R,2S.3R.4S)-2,3-Dihydroxy-4-propionylamino-cyclopentyl )-6-( 2,2-diphenyl-

ethylamino)-9H-purin-2-ylamino]-pyrrolidine-1-carboxylic acid (3.4.5 L6-tetrahvdro-2H-[1,2']




is renoved in vacuo. The title conpounds exist as a
m xture of two regioisoners, nanely .
WORG6AESZR, 3S, 4R) - 4- (6- (2, 2- Di phenyl - et hyl am nPQFRP{0I@ 1344
,3R)'-3-_[3-(_3,4,5,6-tetrahydro-2H— o _
[1,2"]bipyridinyl-4-yl)-ureido] -pyrrolidin-1-yl}-purin

-9-yl) -2, 3-di hydroxy-cycl opentyl]- propi onanm de
bipyridigRIPLSnifi¢a) and _ . .
-3-19-((1R 2S, 3R, 4S) - 2, 3- Di hydr ox) r-4-propi onyl am n
o- cycl opentyl )- % @
(2, 2-di phenyl -
ne-1-carb yllc ac'd
%,46 @fr hy dr o~ 2H ]blpyn)J\d! I :
( Ex@ \end are Seéparated by h cbl ui _
chr qia =,pgra I:Ly {lsoluteT™M C18, O- 1000/ acebgonl" In
watter ). o .CVS [(el ectrospray): nlz | ] 596. 42 NFhe
structures ofNthe conmpounds of Exanple 37a and R7b are
assi gned usi\ng / secondary isotope effects in NWR
Spect roscopy. sot%pe effect s are well establi Eég::ion
NMR spect roscopyl” f@@B i mand H. ;
Bat i z- Her nandez, Pro ucY,_/Magn. Re N@/ﬁosc.
3, 63-85 [19671). Primary isotope effects h been
W dely studied (L.J. Altman et al. J. "Am Chem Soc.
100, 8264- §266p[elHES]), but it is the seconfaRympie 37b
i sotope shift that has provided inportant structural
i nformati on. These secondary isotope effects are
{(1S QR%S[ANR;M; (m)te3 Alll:rlkrh@gybﬁ?hdmt]ewfs-a Qﬁuhbhgnyil:aﬂjylmﬁmo -purin-9-yl]-
pectra of partia e ate [
2,3- dlhpeqlfamcgglogfew[@reg@ 3 ? RS "ede i Bie 2 mi)
and lPrB@-l' il YNL[Qb(QL dirpmt4 blp%ﬁ)hnyﬁ’&fH—hrﬁ:ldaiM): 2@:@6#0}455612 (prepared
/| EP2005/ 01 4 74 deutair ati og&p?.f exc\?@]?f/?%% 2 m
sing ChPEHEOTE ACHBISA 48 BXTBRRGHA SETT B HG nof) {Heme
O e b o emance || e canar st ons o
W ex [
room t@mrﬁeﬂanﬂhweéetl%lstsé?% 9 ef%?%wﬁa%& aﬁﬁegg‘@mﬁs The solvent
is remdyePhOPS RS f[ﬁgftﬁletcgﬁﬁvoﬁﬁ"ste&isb Wt 8 nliQuutd6¥ two reg101somers, namely
deuterium i nduced sécond ary isotope shift hvdro-2
N-[(1S @RaptB) 4s<.6g<aaa Dighearhashrighisodar! bRl bobst %&é 6-tetrahydro-2H-
1.2 1o R PR AT L Y Pl 73 e HoRp T ekopencrl
proplofmademgmmpbbe%m anﬁéRHubZ éRdZ%}Rc éj‘;)ﬁJi %éﬁhﬁpﬁfr@g%ﬂamm
L ) dh 89 -EMBoxylic acid
CYCIOP?U’EJS? % %bDr%l egﬁdﬁr tﬁ’&%ﬁ&oz }{)gﬁdﬂl gﬂof f %@e 1 oxyesd
(3,4,5,6xchangeatde | gz c}bupsmdlhtl 4-g))-anfids Exeinglval 7 And; precseparated by
ons and nmgni t £l vAEenusedss
flash CTIBmﬁﬁ%\‘FB %%IF}V Sa%%tggﬁC%dd ggdn@pa‘ré%g{&g str ucthr es
electrcEpﬁp’plm/zS[Z\a}BhWEthpl e 37b. The proton and carbon
spectra of the two nol ecul es are assigned by neans of
standard 1- and 2-D techniques, based on the proposed
The stBidiuesUbRthe doig bw;dle(BfGE)(a(Iﬁpl&Q?ﬂal a3Vl aae ssmgmeabilsmg
157. 38 ppm L n |l e 37a and 156 34 Fm in Exagp hed i
secondThisoapsct W‘éﬂlle ﬁP@ﬁWfBW Ispinpe e1tecss arcav 60 efablished in
NMR it B A e b R o B L lan Y TP, DR R gl SResor

Spectrdsaes, mBﬁan%ﬂ] dmrmmydotcpm e@catmhp@e Iz widelpsivghied {lo]. Altman et
t l 1 a as
al. J. Afofhgjbﬁ gﬁg‘fﬁo 82?7%4 6%:;[??';%1} b\{lt on O% ggryrlkt.r)f &R; fpth th

I’ny- tra euteri u OXI
providedinpd ftent ssmcsaapinés ntaeisnl Tises suecandzap gﬂooo@ertéﬁeetw %Served in the

f dd d
H or tulélgpgéug}iaﬂgq%t g{}??ﬁ?cgrguﬁg ﬁ dgl)%%rage%gc%%éunds a technique

known as SIMPLE (Secondary Isotope Multiplets of Partlally Labelled Entities). Partial



means of 1H NMR, neasuring the integrals of the
exchangeabl e protons on addition of 1 | aliquots of
w@2®s/0¥856h- r esol uti on 13C spectra are then r unPCHERD$I011344
sanpl es. The l|inkage carbonyl of Exanple 37a shows a
triplet structure, which cafifonly arise fromthe
exi stence of two partially deuterated groups within
deuteratie® ob@felsa nigbdide tprbpine tn toRsilst peroﬁtsl\dlrm‘dblbservatlon of the different

1sotopo%ﬁgg@u@@@%&o&%ﬂ@wgpggﬁg%%ﬁg eé?(’lgr% rg%%)gnce ines separatlons
can be Q@W}&b@lr& télfmsaomb&cﬁid Sidretigdetiioagd iwonei elfﬁafmgthah aonttibizge to the

i nkage carbonpyl is d to onl oy .o
deuteri¥ S ESRERIAREY (P EPech i o Brar s e 4508 o peF Fii¥gg atoms are
observe'éas ‘:!{%%]m%s l%f Qt@hﬂlfiE@Wt}ﬂmEHn@@y etk @l varyCqupeedtytiyel pwith "H:>H
di uhenyl - et hy

ratios. "(Qe pagrizude gf @)_ettg(g]r g%a]rﬁp%c{ gfgg‘iskz}liagya{sfggx%lelc%ma glilrgtion of the
carboné QB@}{ﬂso‘]‘nh)éls)ngtﬁhgéﬁ 2184 Bydrbgerdlbdrdengbof(Rese eXChangeable groups. It is

enyl - et hyl am no) - 9H- puri ne- 2- car boxyl i c
these &ggq h&ltl@iqtéprm%.lc(ng apd %_Ijla}gﬁgg% Q@fcﬁype % c];§o¥re usedcto unambiguously

SREDON G SV RidWandM §77
assign %n%gkr oc{#{;ﬁleﬁt &}ér epar egﬁu& ng the aLpr ocedure descri bed
in international patent application WO 2001/94368)

The prcg lgd ﬁa5bon L) of &e%%qgg%&ﬂe&rg Ia%n%ﬁe&l W{ne% of standard 1- and

ere o argon
2-D tedﬁﬁ@;ﬁéso‘ﬂ:&&&? oPEHY E@@O@@/s@’_ﬂi@ﬁﬂs Th@two urea carbonyls have a shift of
N, O bi y E&iRAdediAREbonyl
157.38Hpg ip %‘“Bﬁ#x I?f!lr (5}'(%; égﬁghalux}g%m%%ls? I)eﬁgurT . %e i o
moietids @aChdnehednioxttur mtnogerahdomaekuowyec dol keadifferepes i thet Bxeanple 37a is

enov n_vacuo t he. |
bondec{ @dwoﬁﬁﬁ gwsr‘ggm 1?16 eamv\ﬁ é ca§%+rpyg 1noﬁ>gafrf1?>%e:$'/€e¥gg%% to one
NH gravasdieidonttelful ie@htited n20@emiof therpdolitveingiried in a

vacuum oven to give the title conmpound. 1H NVR (DVSO

400 MHz). 6 (2,2-Di ph en yl -ethyl amno)-9-((1R

Carefult@radbrhypd dexea )l OpéintReleniviol shmPhds pesnicn &a 2n capbosiyphkiecs0:50
acid nethyl ester [

6-(2, 2, -di . . on is .
raio o GAMAEE AP HE) - THrabs riss 1o HEagon aeppred by
means %?t}?[\ﬂ\m & shAP e intbBEEY ofodhe ai(dHaSQdaBqu:vﬂftoﬂs‘ gﬁ)addhaon of 1 ul
deoxygenat ed tetrahydrofuran (,100 m

ahquoréhoﬁ'DZ@r ﬁ%\ghyfps WO X CdBeER 4 Fhengyhiofho d‘FF’éDé 9?8)e linkage

carbongpof?@(agmpl%%-ﬁ SR X thilet HeRr@ddRBicAREh bﬂey a9 fdbm@he exsistence of
rred at 40C. Separately to gls 4R)

two paizlysleaggragedcgronppEHEEHMO. lzﬂnde charipjet opa sists R CQRE
kﬁ‘h’% QH& R&HEEONTBcfbor rofiRE HBV@JVﬁér, the equivalent carbon
[INDC (geoxygenate tetrahydrofﬁraﬁ 528 mS» is, ad 4
in Exatnplesi{78i hmrsiogd ok Aeedestsoneluas saniizming ﬁk(a@)thesohré@g@ caropyl is
kihed idtoeqm, tenperature for

bondqugorh%u?%sﬁﬂ%%ﬁ%guﬁ%sl%% 1%3 olldegl to the anion
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cetyl am 3-d cl opent
yl2,321 éymwdépwvlér@r%?nmde bid Pres y?qpéo%yé Ig-imidazol-4-
dol -ethyll- amde trifluoroacetate A

ech;{%n{ﬁf Q\??th“j[? _ urg}ylﬁ@hﬁgmy?ﬁeﬁl 2'1bip ry
m xture conpri sing

Exmnp? 4H1R 2S, 3R, 49) - 4- ami no- 2, 3- di hydr oxy- cycl opentyl) - 6-
5 dlphenyl ethylan1no -9H—our|ne 2 carboxyllc aci d
Cydl o ; Finhenpie 2

(3.4.5 ,g rﬁe;ra li%%tfﬁ l[lhﬂﬁ:@vﬂﬁm@l H%ﬂ-ur” ; l)BS\l'rg&uﬁrQ 1Q31}~Qrun%59-vl -2,3-

1725 N I's treated
hiof h BB g, 40 rnoI) Adter t he

ihydrouiiryelog : g 2
A letbl\}‘g Fﬁfngglts{ggi(c%aogu hlqg’ca oxg[n.e an?li 1S 59\03? $I%wg[§qglyﬁ§-amino-

e SO
pyrrohﬁhlﬁ-llf-er}Ht(QQI’—]d@ﬁertyﬂ]—ed‘qfalmdeo)byurlrr ?}Vﬁf%bd;biydgexy}gjmhmﬁntyl} -amide

o SLAGTR GO LSS Tk AL b m

treated wvith imidazole-1- carboxyhc acid (3,4,5,6-tetrahydro-2H-[1, 2 ]blpyrldmyl-4~yl)-am1de

(0.04 m1 of a 10 mg/ml solution in DCM, 0.03 mmol). After the reaction mixture has stirred
at room temperature overnight, the solvent is removed in vacuo and purification of the crude

by reverse phase column chromatography (Isolute™ C18, 0-100% acetonitrile in water -

0.1% TFA) yields the titled product.



Exanmple 43 9-((1R 2S 3R

4S) - 2, 3- Di hydr oxy- 4- propi onyl am no-cycl opentyl)-6-(2
wQ2aspksEny| - et hyl amirl -0) - 9H puri ne- 2- car boxyPCVEPIIDH011344

{2-[3-((R)-1-pyridin-2-1- ¥rrol i din-3-yl)-ureido]-ethy

I -amide trifluoroacetate®A solution conpri sing

9-((1R 2S, 3R, 4S) - 2, 3-di hydr oxy- 4- pr opi onyl am no-cycl op
Exampkrlyl ) - 6- (2, 2-
| -

.d-u 00229 of al: 5m)lerat|o mxture vvlth
———Lﬁ%@-@gﬁwrelo' T , 0.04 mml) in 1,2-dichl oroethane :
This colnfomﬁﬂ epsegired nadogbusigfro @-(LLR, 2SR HE)-2,3-Dihyteay eldpraipionyl-

fl f 70 d
BN TR 4 O O T T
tetrahygfid E'Hf[lmﬁlﬁmlﬁﬁr@ﬂwei@biiéthﬂ}eﬁhdd@lﬁ ,rePlabibfq15,2R,35,5R)-3-ami no-

acetonitri wat er - TFA) yields,t

|
2 Ch&ﬁf@cﬁ]@t e C LS | i) gﬁé&%}ﬁﬁﬁgmde with
(1R éé 3&*% 45( Msarx%ﬁoii% éilﬁ)/dﬂox&?ey&épémyn% a, Mﬁp}dzhﬂl- - ékhpldshirfer) (ORI

-et amn

purine- ér%k@ﬂ%}%ﬂ%éﬁw{%ﬁ}% dﬁ?fé}Wé‘ﬁ?d@‘yIdil#y]dei’éﬁFrd’Hd’é -ureido]-ethyl}~
amide dihs &I%C%IQ)JIH%ZS R 48_) 2 .
3-D hydr oxy- 4- pr opi onyl am no- cycl opentyl)-6-(2,
2- di phenyl - et hyl am no) - 9H puri n- 2-1anj - pi peri di n-4-yl }
Exampllfhp;bamc acid tert-butyl ester trifl uoro acetate
I's conpound IS prepared analogousl to

amide d'lfm@ @xga ecycl opent yI ) - am de tr| fI uor oacet ate by

acin car hoxwyl
A mlxttni%wr?%’g%yd)ﬂ ,_,_F%_ a Slr 4G (?é,)é dl c?r%gcg 5' o?ei%lt){l (2, Z)dxphenyl-
ethylarinb)-AHp utnk-22;28b @hyhiy deid X 93 €F A, hﬁeaﬂryﬂl)}drafﬁfﬁél f\.’l\ll]hlhyrldmyl 4-y1)-

uecidolGsb i awidgggrohlcileg et 23, mall R P-040 iy e IR (2

ml) is tEéaBechtk ladetyd ,cBl*o@llldh Y@iDOX ¥; Ay ehape nAﬁtéI} t-hp Iregakion atikiee hascktirred at

I ac ropyl -1H.im

room tmeré 5 PR fi ?Vﬁﬁblérr?fai?ﬁe%’w%aﬁesrﬂ%lﬁ&%t jo of the crude by
reverselfhabe M&Mﬁ cﬁ%ﬁﬁiogrﬁb}{y( 121EMSC18, 0-100% acetonitrile in water — 0.19%

%ﬁ (§4Amnop|per|d|n1yl)6(2
TFA) yil fﬁﬁé‘ﬁlﬁ PEAHSt am no) - puri n- 9 yl]-2,3-

d| hvdr oxy-cycl opentyl } - propi onam de di hydrochioride {
9- ((1R 2S, 3R, 4S) - 2, 3- Di hydr oxy- 4- propi onyl am no-cyc

Exampﬂ ntyl)-6-(2, 2-di phenyl - et hyl -

1RQ@13@@48)% Dﬂ{vld?o)gv AlJploﬂ?b
ert - but yl

r1ﬂu0 E%ol) and al | ovved to st and at roomtenper ature
ernight. The solvent is renoved in vct cuo to ){I el d
C

Aso umwecqrnpmsemx T HAB AR 4B At yes o4 - 4am@pmyfpﬁég@rcy opentyl)-6-(2,2-

dlphengpgﬁagé%}&fWﬁ %L %%éx% c ac1 metlﬁyl ester |§1 9%% r(_ﬂmol ) and -

(2- amme-ﬂ:thyl) -((R)-1- pyrldm 2- yl pyrro 1d1n— 3-yl)-urea ( O 022 g of a 1 5 mole ratio
mixrur Wit 081 ol a2l NS QKT SEHARE MYl droBLARICR BN ofE 1:1

oF gace e an
mixture) is heated at reflux for 70 hours. The solvent is removed in vacuo and purification of

the crude by reverse phase column chromatography (Isolute™ C18, 0-65% acetonitrile in

water — 0.1% TFA) yields the titled product.



{(1S, 2R, 3S,4R) - 4-[ 6- ( 2, 2-di phenyl - et hyl am no) - 2- pi pera
zin-1-yl-purin-9-yl]-2,3-di hydr oxy-
w@eywbopsnt yl } - propi onam de trifl uoroacetate, aPEI/EP2005/011344
prepared anal ogously to gclopropanecarboxyllc acid
((1S, 2R, 3S, 4R) - 4-{ 6- (2, 2- dPphenyl - et hyl ami no) - 2-[ 2- ( 1-
i sopropyl -
ExmnpkH4 m dazol - 4-yl ) - et hyl am no] - puri n- 9- yI} 2 3- dlhydrox
I I

d1hvdr({‘s{vlc$cﬁ>3e13t$:} ‘bﬁ)méld_dé Bih@ﬂﬂmﬁoﬁae 2- di phenyl

et hyl am no) - puri n-9-yl]-2, 3-di hydr oxy-cycl opentyl }-am
de with N-{(1S, 2R 3S, 4R)-4-[ 2-chl oro-

{1-[9-( @R(%&dspiﬁ@lmhw&biaw%ﬁ@mnb@&oﬁebt@ 82l hydr oxy-
2

cyclopentyl }-pro |onan1de ~and e | aci
poyel openty Jopropl gnam de and £

tnﬂumgggﬁgprlate'anlne nplé 47VWD 2006/045552ﬁ

“ - PCIT EP2005/ 011344 82 9- ((1R 2S 3R 49)-

This cogaiuinglds preyarad pradpgaolyl tam%@lféyi‘ﬂeé%f@ﬁ{’?’lhf 2gid((f1S,2R,35,4R)-4-{6-
({

(2,2- m%}ke‘?‘[k/g&?%kn% Ii Za(g] 55% V@%i;ﬁlg%aﬁnﬂ%rewyrtiﬂg @Qhﬁl 9- %l }-2,3-

dihydrgsty-cyatripeeryl) 1am1<ﬂd umﬂuomctateémp sciag ﬁqaél@mona@esp%bamé@ acid

eSS (IR DBt LR

cyclop@n{ﬁHamlufel wiehr B-{CH, Wﬂﬁci&i 4d@rch ofr @-6F(3,2 - dlphenyl -ethylamino)-purin-9-

2,3 (d lg)ﬁf%{»gp %/yffop?nq%l? b C()_:pe$1¥ axgdr g}b e ilaﬁ ? égﬂjro[%;l Wk imidazol-4-

yl eth)aﬁrmnﬁz v&tlhyxb}ncﬁn(%ﬂ)caﬂbapw add rer2bytyt g,ytler olidin-3-yl)-ur
ea Wwth 1-(2-an1no-ethyl)-3-((S)-1-
pyridin-2-yl-pyrrolidin-3-yl)-urea. Exanple 48 9-((1R
1&@%414& A 2(BABRAiO- df\berldm 1-y1)-6-(2,2-diphe nyl-ethylamino)-purin-9-yl]-2,3-

. S Sttihe- 2- car boxyli ¢ acid
[1-[9+( ([1& 15331@!49 EBlmh?drﬁxyM ptb@baﬂaam@tmlo]p@mwe (2,2-diphenyl-ethyl-
% & Zsﬁﬁ rﬁf 1 tate (0.02
emino B g i) PR G By PR RS E Bt €5y rlyegoncerate (0,02,
0.03 mgndj) RRIeANYed in HCI (1 m! of a 1.25 M solution in methanol and allowed to stand
et hyl am no) - 9H=pur.i ne- 2- car bonyl ] - am no} q_ % H?é 4
at roorp Ie5PRSR{UEH %@rrmglttaﬁt%’@ﬁylvw i ERP VB H&WCM%ER grldyge gtled compoun
sol ution of
9-((1R 2S, 3R, 45S) - 2, 3-di hydr oxy- 4- pr opi onyl am no-cycl op

Examplastdg] andgté( 2, 2-
These {Hﬁﬂﬁ)@ﬂl}% n%{'n%&l?@@%ﬁ( é‘hﬁgﬁ' @?Z,g d?[ﬁ{emg:ﬂy%rﬁﬁbgz rrolidin-1-

@& i'n ch oro orm
yl-purig®-yi-2,3-ghettdedtcytlipsn wfaplsn%n@dm@ﬂp@ir%e(a@e by

{(1S, ZIQ?)g'Zﬁ m éi 2z %&ggf)&f}{dgﬁlﬂ]o (251) ?grlzm Ehﬁpgﬁﬁﬁ@' A2, 3-dihydroxy-

to’stir at room tenpératur
cyclopﬂltgll}—lpr@]d)naandie trtfkmroa@ettatFanml pregaredigmdogouguench any

cyclopxiogsangcér d)X}ff %&3{? ﬂ?% %g\ LGV &%d gﬁeﬁgm‘ﬁggrﬂlﬁlo V?E?’Pl -isopropyl-
1H- 1rnfdlal2dilh®yl pthylafriicaltpuom- 9—|yl {ﬁibdlﬁlgdltowtc&plogan(yd )18 t@fRuoroacetate

gl |
by replﬁc%‘g 5H%WPP%}%§,YF>%%%O%C%@& %g?glg %gl’ lgary O%) R%‘:)ia%lp %ng’?
ethylalflf&oﬁ@uﬁh-ﬁeyﬂ] -2 iy beyeyel oppencyBalmyitld warh Hb{(PS 2R|At4R)e-[2-chloro-
-(2,2-girpgnyltstasmipe)Reried 3N i A RS RSIST P RRIIAHgE & oY
replac:lhng (@ WS pRARM A-driBadoP-42A)-ethylamine with the appropriate amine.

dir phenyl - et hyl am no) - 9FLpur|ne 2-carbonyl ] - am no} - et hy
| )-ureido]-piperidine-1-carboxylic

Example 47



acid benzyl ester (0.145 g, 0.174 mmol) in nmethanol (1
m ) under an atnosphere of Argon is treated with
w@adobadisean hydr oxi de on carbon (0.054 g, 20%V RCT/EP2005/011344
carbon). The reaction mxture is placed under an
at nosphere of hydrogen and83tirred at roomtenperature
for 72 hours and then filtered. The filtrate is
9-{(1R, EQBRQM-Q&BLEdwﬁbe lﬁmldlﬁlavm@(b -ydl b@eiitvi)l@ (P, 2-dinhetylcthdamino)-

trlﬂuorBQééYatté pr opi ony} ani no- cycl opent yI ) - 6 (2
2- di phenyl - et hyl am no

di ph f P i ne- 2- carboxy
This coggpoupd is z(riparﬁdewﬁéw thaﬁy( L2 53 Breftal 7n3z:ﬂo gxcgm%ﬁei dol
proplonﬁrﬁﬁﬁb cgcl@ §6t Q"?fJilHH’Jnypetﬂﬂ@&lﬂ{@ 3P pursRl 21k48Bxffc acid {2-[3-

roxy pr Otpl onyl am no-cycl op

ic acid

)-1- @m@m P= )@.pylgohdmﬁ ﬁh@rﬁ}qlo @f |~am1de trifluoroacetate by replacmg 1-(2-
) er. ly
o PSR IVE AR S ldamn s
pyriding®- ﬂmrdn&m }-ybruBVF (1 m) under an inert at rmsphere
of argon is added triethylamne (TEA) (0.003 g,
0.0286 nmol ) foll owed by nesyl chloride (0.0016 g,
Example. 48143 rmmol). After standing at roomtenperature

1R.9YSRY .Etg,’-Dthhg sQlyent .

- a O] -camide oni trile in
water - O. 1% TFA) yi el ds t he t|t| ed product Exanpl e
50 N-((1S 2R 3S

249)H4R{22-3@h4&)4203 Dl

ester S, 2R, 3S, 4R) 4- (2 6 d| chI or o- purln 9- yI) 2, 3-di hydr oxy-

Tos sof%?('sx"%%”t@a]zaﬁ@{ ki @%%Aﬁ?o%fv’%?pf%ma}gﬁﬁa%?ﬁﬂ%tpyeievﬁ-é-‘fi :

dxphenﬂ%@ﬁﬁﬁhﬁl@?—gp{t[ﬂ% - Bﬁ‘b(ngylﬂsaad@-,arﬂur% APl hmdide (0.1 g, 174 mmol)
2-di chl oro-et hane (3 i s heated at 50C

in chloern| () is H}‘iffid‘cﬁP%Yra%to PipeidigentV-Gp & L4+ gmol) in chloroform

(5 ml) Wla %dcgaﬁ igndddedowed tQirf8 soinh BBmIpkelbe@vaRtkht and then
low ng agitation, the organic _portion.is sep(?r ated

methanazh@ addechfoeqnionrh AnyTTeAIdpal isacyanang (idpe slyanids ssgoxed oo to yield
the tltléd oahH rv&ﬁ'u{h dl'é uﬁedh\g_ t fERﬁerighYﬁﬂhohsm E}%‘%\k@gtei%
acuo to yie the tit ound. Exanple 51-53
These conpounds nanely, N {
-4-[2-chl or 05 i 1

deoa 27 S0 of 3-di et

‘ IR AYe TR
9H- Durﬁr[d—I kmbﬁﬂﬁe{cﬂiﬁ GE)iﬁéfﬂilﬁ45/1hre1d‘d>Y-etﬂﬂzl1&mlﬂR 3

s By A T S AR AL SRSRR) DU .00

dlpheny'i_l?e}hylzﬂn{no( QIHS[IDurA?rBrﬁcarbonyl -amino} ethyl) ureido]-piperidine-1- carboxyhc
acid benWLIlFsthAf@[]é’r ?g),@?]&%ygm(o 11:1% m%lt atr]xgln(% rrH{ Ox?a/e!r%g]argr%os %gel cr>1f P?rgon is

treated with palladium hydroxide on carbon (0.054 g, 2 0%w/w carbon). The reaction

lamino)-

)

mixture is placed under an atmosphere of hydrogen and stirred at room temperature for 72
hours and then filtered. The filtrate is concentrated in vacuo to yield the titled compound as a

green oil.

Example 49



cycl opentyl } - propi onam de (Exanple 53), are prepared
anal ogously to

WOR(O6AESER, 3S, 4R) - 4-{2- chl or 0- 6- [ (napht hal en- | PgI/RR2005/011344
) -am naj -
purin-9-yl}-2, 3-di hydroxy- c§/3cl opentyl ) - propi onam de
trifluor oacet at e by repl aci ng 1- napt haI enemet hyI am ne

tr1ﬂuor2ﬂ@&b&45552 PCT/ EP2005/ 011344 84 N- ( ( 1S 2R 38

o et ﬁgwﬁmwg S

dlphen%yetﬁyﬁhﬁn@eﬂqwu}mﬁaoﬂr&l)@m ged [2-(F-biperidiaceilaireidd)-ethyl]-amide
Ion C

(0.01 g8 D5 43GnmRy) b RIS UREES 2 gk HPOSPRSH URPHEIPET i n
methyla%nxé %T@Aﬁto .SH3hy &g rﬁﬁﬁ@ g{;@&weﬂlt}megptmm ©@900(0.¢03.0143

and 1, 3- pyrrolidin-3-yl-ure
mmol) (6ft913stgndlog %rqmrfe)mnqﬁatmsmem@ the polventipremayes ¢ Ysgeand
purlflcaflﬁ)&n gﬁt}g%lﬁd% b)PL"é%rfsé 5943[3 OB uin$ cﬁ%rﬁét@élra BHIsAISle MICIBSE100%
rect preparative LC-Ms el uting ﬁacetomtrlle

acetom\mteem wated £ PUSp dddetviedds thefided MOéfuftor d the titled

conpound. Exanple 55 N-((1S 2R, 3S 4R)-2 3-Di hydroxy-4

{6- [ (napht hal en-1-vl et hyl ) -am nol -2-[(R)-3-((R) -3 p
Examp¥e 601 i di n- 3-yl urei do)-pyrrolidin-1-yll-purin-9-yl}-cyc

@p?ld dro

cyclopeﬁ&higremgnmj@m ﬂg@ro—a@etate

A soluté ?R )c?]r%@ % QS% %g (2 ECdeCC orglé)%?)n] %‘))ﬂ &?Joalﬂg n?f%g«l,lopentyl

propioth¥i- cfdrbﬂhmax?:&t t&tteblhyl gsepl@cignp 1 N’ll{101 DIPEA 0.227 ml, 1.3 mmol), 1

B "'fmma%‘ﬁ’?ﬁ%*‘%’-‘xoyﬂ%n& B jepesge S0°C

overnigfhal Bﬁﬂf’@dﬁ&)rw ddd NO(10 LS, 2R Mséllﬁﬁloﬁl)-ls added to the reaction mixture arad

chl aoro- 6-[ (napht hal en- 1 t hyl ) - ami ngl.=puri n7.9-yl
foll ompszagstaapwg NS RITGHE mw%ﬂgﬁ ﬁaﬁit%ﬁ%?m“ag TRR 1) aeer
standint htf dodel RatRlahR. foEX aRlseth? GolNerdt(id fndd¥ed B vacuo to yield the titled
-4-12-((R)-3-Anmi no-12yrrolidin-1-yl)-6-(1-ethyl-pro
Compob‘? am no)-purin-9-yll-2,3- dih dy
roxy-cycl opentyl }-propionam de trifluoroacetate N-{ (1
S, 2R, 3S, 4R) - 4-[ 2-chl or 0- 6- (1- et hyl - propyl ani no)
Examplp§#iS8- 9- yi | - 2, 3- di hydr oxy- cycl opentyl } - pr opi onani de

These cgcpmggurgis ngngs% mml ), (3R)-3-(BOCC-am no)pyrrolidine
mmol ) and sodi um i odi de \<?O 004 0.03
113 eFFhY

1Si%|3§ 433@ [[34‘%’&@@ §-03,3rdgnesh g -batye migodpe i droxy-
cyclopéﬁth ?}b@ohgﬁlc{eQr@Iﬁofga&t%QE C})lé 91)25 m ) are added and

tiron mxture 1s heate mcrovvave

N-{(1S y2RIBEHRY - [2rchdorPes- %Miph@mémr@wl%m P Gt 2. Aiditeidroxy-
cyclopenllltgf %@1 n%l%ﬁﬁt ?g(af’ﬁgle 52 O Cfor 30 m nutes. DCM (3 m)

ed to the reaction m xture and
{(15;211 B6yiR) ¢f-- Rl axtor @13, 3 tdivdhenyl garp ydapioot-porin P oyl lsd padikideoxy-

treated (8,5 M). After standing at room
CYCIOP%%H%&*DF%PIOH ofe?ﬁ?réﬁ Sg’ﬁrr. fication is carried out
are preyﬂr&tﬁaﬁﬁﬂx@udllyrtetﬂ-é(dSﬂR 35,4R)-4-{2-chloro-6-[(naphthalen-1-ylmethyl)-amino]-

purin-2-yl}-2,3-dihydroxy-cyclopentyl)-propionamide trifluoroacetate by replacing 1-
napthalenemethylamine with the appropriate amine. Examples 53 and 54 are also treated with

potassium carbonate/methanol to afford the product in free form.

Example 54



preparative LC-MS eluting with acetonitrile: water:
trifluoroacetic acid to afford the titled conpound.
wE@aphssh7 N-((1S 2R 3S PCT/EP2005/011344
4R) - 4-12- ((R) - 3- Ami no- pvrr @é#i di n-1-yl ) - 6-[ (napht hal en-
1-vimethyl)-aminol - purin-9-yl}-2 3-dih
day- cycl opentyl ) - pr Opl onani de trifluoroacetate WO
i b2 1FK p )24 % ((Rib3spyroohdintBeylireido)-

j 4 R a o0 O '
A solutde) ccﬁ'f}{ribmgﬂ*m{’dlS,ZFN,&SpyR}im[mohloro -6-(1-ethyl- propylammo) purin-9-yl}-2,3-
dlhydrc)éxy %f,rc Iogqerg&ly Bg%?%rglldg§(9 b%%?/%@é%%%%nt%l ]} 3R %R—Ip(})lpr%[]dm—gyl—urea
(0.03 g ﬁ@%&&rﬁ]ﬁl\/@ {82 [y Rlhefed-10-1(0D €tfby 4 hours. Purification is carried

- propyl am Ho - purin-9- 1 4
out usipy iass GregicAPATRIKILEHT-DEEhT PG Wbt Qv ke fitiuoroacetic
acid to uffcvgciL&e%ae@@@ﬂ&uﬁ]d {2-chl oro- 6-

(napht hal en- 1-yl net hyl ) -ami no] - purin-9-yl

} 2, 3-di hydroxy-cycl opentyl)-prop i onam de
ExampﬁJiSﬂ uor oacet ate. Exanpl es 58 and 59 These conpounds,

nanmel y

yrrol1din- -éourln-9-y

-2,
t)).l\bf(dlpﬁ %Bq,éﬁq-ﬂ?é— -{6-(1-Ethyl propylammo) -2-

)-3 f\(é{ _%EP%O%EQ@%‘ 2}&?{31&5)(@}?%&%@53).}71?}2911 FZJ );5 cgmfcll’]rgxy_f C}_rCIC{pentyl)

propxobxamfﬂe 6 RjorSacpyn by rdﬂxlaunngy(LﬁéRchS)Aﬁﬁo)y‘f Phehdrane (1 cthy-

okl SRS Y G L R PR BRI M 152 s

{2- chlo@é%ﬂ&fa@ﬂthareallogm}lyj{ atmmb\]—}él(lrmg 2R235d4ﬁ)11=04(-y- yclopentyl)

I 2-[(R-3-((R-3- l'i di n- 3-
ool AR )7L O Py

2, 3-di hydr oxy-cycl opentyl ) - propi onam de
rlfl uoroacetate by replacing N{(1S, 2R, 3S, 4R) - 4-

Exampﬁez 2%l or 0- 6- (1- et hyl - propyl ami no) - puri n-9-yl ] -2, 3-di hy
-{{1SPROXY AR VAT DARMBYA hidd- St didagiide )6t (1 feth il heopyianmplpatie-9-yl]-2,3-
starting terl,als,,t e preparatlons of which are

drerg OpeRtyhpropignanids 0g8etak¥d 61 These conpounds,

N—{(lsm )-4-[2 -chloro 6 il ethyl Erogylammo) purm -9- yl] 2,3-dihydroxy-
1S, 2R, 3S, 4R phenyl Iam no) -.2- [2
cyclop(rg;yl fﬁppanag_mde .02 g, O 0 mmol), (3R)-3-(B C ammo)pyrro idine (0.028 g,

0.15 m'fhdlfr%rgias%g Ut 1036 kde @0 20108 HhnRYY ArR-placdttilin €.0%5-AisTDm@rywave
-cycl opent ropl onanm de trifluoroacetate (Exanple
vial. A@@gmlgrﬂ@ (0.2 ml) and NMP (0.25 ml) are added and the reaction mixture is heated

using cﬁc(vaage g%! ??'d%m R 14ie icﬁ’la( éhe?m%‘tﬁh@rm’}ls“p U%ﬁ)rr[&er"i‘ﬁ'ﬂ:fw\)avg Téactor at

azo -4-yl)-et hyl am no] - purin-9-yl1
160°C-fgr 30 dmhydsr POMdy ajmlbmquer X3 prld preoadeil de the reaction mixture and

follow%nrﬁ[aa]fg{ot%gu s ?}]C etrgixﬁl_ %?ﬁ%@&?&g%ﬂ%ﬁs&l EUL {t&raga?%ﬁgTFA (0.5 ml). After

standlmtmenpyafmpdratuhm eileryilgblt ﬁ}r(frr»eetomyb cm@é)ﬂuamlng))mpiﬂhrwf@
preparfl%/&%lr(ﬁgffs guté%/gax{veﬁgce mt E’%?Q’ér ErifRI2BARARALH o afford the titled

compofid®) - 3- ( BOC- am no) pyrrol [ d| ne with 2-(1-ethyl-
1H i m dazol - 4-yl)-ethyl am ne and by replacing N{
(1S, 2R 3S, 4R)-4-[2-chl oro- 6- (1- et hyl -
Examgd¢ §pyl am no) - pur| n-9-yl]-2,3-di hydroxy-cycl opentyl} pr
r 1 at

i

punn—@&ﬁm 81h63r0xv—cvclopentvl)-Dromonamlde trifluoroacetate




N-((1S, 2R 3S 4R)-4-{6-(3
3-Dinethyl -butylamno)-2-[(R) -3-((R)-3-pyrrolidin-3-yl
wae@sdeys2 pyrrolidin-1-yl]-purin-9-yl}-2 PCT/EP2005/011344
3- di hydroxy-cycl opentyl)-propionanide trifluor- -o
acetate This conpound i s-pr gared anal ogously to
N-((1S, 2R, 3S,4R) - 4-{6-(1-et hyl - propyl am no) - 2-
This coffpouBd (s(REpBedynalogdwdiyre N- yu&,p&iﬁoeR )y b2 6R)-iAymirpo-pyrrolidin-1-

s1-6- bR e e PP SRRt M By pETieRp R bbnemide
triflud¥oddetsve BiRrépS clid) NA{ {S2RA6 9R§}4€{2{cﬂ11—0®d>46y([1 - WO -ROQE1 0455 P urin-9-

PCT/ EP2005/ 01134
vl -a%)%y?roa%ﬁxsl)opmfﬁﬁ@lwamlée HGY AP ARy L SR
[(napl@BbRRANY AechM )t dnibo]-Hd:iEn -2} 353 4R)yddoxy-cyclopentyl)-propi onarmde
[ 2-chl oro-6- (3, 3-di met hyl - butyl am no) - purin-9-yl]-2, 3-

trlfluQiPh%Fﬁ%t@ny cycl opentyl }-propi onam de trifluoroacetate.
Exanple 63 N-{(1S 2R 3S 4R)-4-[6-(
Et h propyl am no) - 2- ((S) - 1- hvdr oxynet hyl - 2- phenyl et
Examniqsé#

These%ﬁﬂﬂ%uﬁdylnhn&ﬁﬂqgsyﬁ{ ngpr%wp,@r&w{ehywrepylmmdza[( )-3-((R)-3-

| uor oacet ate hi s conpoun par ed anal OUS| Yy
pyrrofidinhp-glesi P yzligdiy-1 41 frrind-pl- ap%wgﬁ%oméf FR/PRERE 6)Pf°P10namlde
tr1f1ugrogée§%te %1?%1953%@' (2, ﬂ@?fmﬂ{f g1 5—3(@ @fﬂk hyERopy lamino)-2-[(R)-
cyc
R}aﬁwrmhélm?t:}elu(@k@)nwr@hﬁ@)l rﬁ&} pugigt rsll}ﬁ@f» -dihydroxy-cycl opentyl)-

proplo?zr{]rgnld?’tr%ﬁlc%tcﬁé@te ﬂE}La%lpqpkﬁr Qre%rép?a’rgd Q{aﬂﬁgﬁéﬂl to N-({1S,2R,35,4R)-4-
6-(1-epuyt-broplaydipe)23- amwwm dpy:relydingpdnteydd)-pprrepilioriayi ldeurin-9-yl}-
2,3- d%{%%l %goﬁﬁtylﬁl pf(ﬁ)l xllﬁr%lp% trglu()ioace at y reglam]ngm {(1S,2R,3S5,4R)-4-

[2-chione@)- m&thylh—pgewla]mi&pﬁpuhnﬂl}?d'ﬁ e’&ggl-ddwdlr@pfeqytl}bp§ntyl -pro pionamide with

e o B B PR, BB SRR TS AR AR B

d|n 2-yl methyl)-am no]- purin-9-y1}-2 3-dih
d~y-cycl oélqentyl )-propi onam de trifluoroacetate This
Examp, s prepared anal ogously to

Thesé\tc{uﬂﬁoﬁnaR rﬁﬁxew QISI[,qﬁT\ GQAR) di{phiepydiplenhyprapylamjro)-2-[2-(1-ethyl-
tny

TH- gl f%z AR o1 iﬂ%s&ﬁmy&pwﬁw%ﬁmg&lde

trlﬂu&@é@émtleg @)SOI%EH BIC{( 1AL R, 35,4R)-4-{6-(3,3- dlphenyl propyl-amino)-2-[2-

4R 4- 2- chloro 6- (2,
(1-eths % glpﬁ:lﬁ@ -4-y1) ethylammo -purin-9-yl} g glh dr%xy c%/clopentyl) propionamide

trlﬂu%ﬁ)li[:étgte ?Eye{rllplg 637,@1&@%@?%8’ 2BMEEARBY otV (1S RROFS 4FOnaAN2dER)-3

amm@pmrrggnmﬁyb -4- F?Il@)ﬂ’rpé?@’-l%m(lﬁll BRI P- Yéﬂr?oéxdrlaéaOXY-CYclopemyl}
proploﬂgx}ncf%lfﬁfl&car%aé’étite %g%e[ghaﬁfgj(@@ﬂﬁ (‘Bﬁ(ijﬁfi’l%m)ﬁ’}‘r}dhdme writh 2-(1-ethyl-

propi onam de ( Ex

IEL-is Sl athy B ARE bp PR N ol SATLHS € k LE3-shlgro—6-(L-ethyl-
propyﬂ%nmé) pBMB r9o§rl §,3ndlgy(¥1joziy gﬂ&ﬁéhm ﬂ%plo%ﬁmalv@itlﬁéle%ﬁﬂﬂa&iate

startiBSmbRrials, {16 phupavetiony ¢fSyhith srg dleesxibrdemipl - 2- phenyl - et h
vl am no) -purin-9- |1-2. 3-
di hydr oxy-cycl opentyl } - propi onam de trifl uoroacetate
Exanfylq 62.8, 2R

Dvrro_ﬁldiriilﬁrﬁm&@imnﬁdvl & Mﬂﬁdfcﬁcd caﬂabggﬂhtgfgplgmamlde trlﬂuoroacetate

This corgéclmfcr'ldzlssp?e%ardre analo ous y to AN 1% ili QE‘Q{B\S Qarg ?P lhyl proopylamino)-2-

[(R)-3-((R)-3-pyrrolidin-3-ylureido)-pyrrolidin-1-yl]-purin-9-yl}-2,3-dihydroxy- -cyclopentyl)-
propionamide trifluoroacetate by replacing N-{(1S,2R,3S5,4R)-4-[2-chloro-6-( 1 -ethyl-



yl met hyl ) - am no] - puri n-9-yl } - 2, 3-di hydr oxy-cycl opentyl
)-propionam de trifluoroacetate (Exanple SO by
WO ebaeisny 1- napt hal enenet hyl am ne with PCT/EP2005/011344
C (9H-fluoren-9-yl)-met hyl &n ne. WO 2006/ 045552
PCT/ EP2005/ 011344 87 N-((1S, 2R
S, 4R) - 4-[ 6- Am no- 2- ((S) - 1- hydr oxyr net hyl - 2- phenyl - et hy
propyldrﬁll’rlibhp)t)mpﬂyﬂ 2 9-dy}hyid-r<2xy36ycldbdant}di}-propmnamide with N-{(1S,2R,35,4R)-4-

[Z—Chloe%ﬁd%,gﬁmo@ EE%{% ;ﬁug?l {g}lfj rlbfocyzri—%}%lglge%t}:mi)lsopionamide
trifluoiadet S, 2R, 3S, 4R) - 4-[ 6- ( 2, 2 d| phenyl et hyl am no) -
2-((S)-1- hydroxynet hyl - 2- phenyl - et hyl am no) - puri
n-9-yl]-2,3-di hydroxy-cycl opentyl }- propionani de
Examp(eEéganpl e 16) by repl acing I\F{(l
S, 4R) - 4- 2-ch| o 0- 6~ '

=2sphen l-ethvlamino)-

2R 3S,4R)-4-{2 6- [ 9H-f|uoren79¥ ge
This cog@ﬁqql@ﬂi ISRIEPAAE ayqlpgozlslg te IN’TQ ,35,4R)-4-[6-(2,2-diphenyl- ethylammo)

P)F%;Are)@ﬁnétwuz PEOR- OB AT AR PR AL 8- 88 Dh fdrd By-2RIskRntyl)-

proplo@almdh%qamwe 16)1tez eplasipl thidl @ PR3 SRR it hlegri Gp2-dighsoyl-
ethyl argltnﬁaﬂrgd B 2 =Yk d,lhr?ldroxg iyclo %rl[tgfpe%roplonamlde (Example 4) with N-

am no) =pur i - propi onam de
{(15,2R,88,# Rt balletabd 1 FHiy oLiNG 1p9rlpr9epldrﬂeﬁdléﬁd\mwu@lpgenwl
S, 4R) - 4-[ 6- (2, 2- di phenyl - et hyl am no) -
propio ar??fgé\%%{%/dr xymet hyl - 2- phenyl - et hyl am no) - puri
n-9-yl]-2, 3-di hydroxy-cycl opentyl }- propi onan de
npl e 16) by repl aci ng
ExamPkE‘f‘fls 2R 38, 4R) - 4-[ 2- chi oro-6- (2, 2. di phenyl
N-(( 1S€1Rh&ﬂﬁh)}4}(ﬁ-éﬂ hpbpylapiih) 2-d((Ry-draly i

This coﬁhﬂfbdﬂl@li 1sp;htépa[}ed3ayil}>g(ﬂ1,s& td IN?}(drSQXBlﬁS 4R)-4 2 2- dlphenyl -ethylamino)-

(5 bR Bheabl R Py AL i’éh%ﬁvfro& SpaRErodr

proploM\é&iﬂIe @)%hﬁﬂé KQ)' repMbme NIy I SR 8S, 4By anfal chldré-6 @, Tdasenyl-
ounas
Ethylarmne i ey iﬁ‘\fhwrw QAR WAL RSPRIGRENTS drrmpe 8- VA
{(18, ZFP@Q hﬁj @-'PZ chloro-6-(1-ethyl- propylammo urin-9-yl]-2,3- dlhydroxy cyclopentyl}
| met hyl ) - am no] - purin-9 %bé@&b‘s di drox -cycl

ploplowéﬁfy%aiwwi* SdePkesing | Bowr ent’la%gﬁﬁﬂlé @ pyith C-((R

1ethyll$}xr£cq1t§rn2Ry§%ue4®laI%m% di hydr oxy-4-{2-[2-(1H i m dazol - 4-
- et hyl am no] - 6-

[(napht hal en- 1-yl et hyl ) - am no] - puri n-9-yl }-cycl openty

ropi onam de trifluoroacetate (Exanple 68) and

Exampk%?g(als 2R 35, 4R)-4-{2-] ((R)-1-Ethyl -pyrrol i din-2-yl met

4 RQhgpurin-9-yl}-2,3
oplronam de trifluoroacetate

y y
(Exarrpl e 69) are pr epar ed anal ogousl y to
hydrgx) ,

-yl}-2, }é&lh&dom;:gmﬂ);m&gﬂ_ajmiﬁycl opentyl } pr opi onai ni de

triflyoroacetate N
This coisB N HEREFLS §reBe g DARTR Wrth Py Banrbperlgephibalen-i-
ylmeth@aReno] Pxaings- ?l }-20B- My&&QﬁbM@E&yB@bﬁBﬂ%HeGﬂiﬂﬁéﬁbacetate
(Example S0) by replacing 1-napthalenemethyla mine with C-(9H-fluoren-9-yl)-methylamine.




88 These conpounds namely, N-{(1

S, 2R, 35, 4R) - 4- [ 2- (4- am no- cycl ohexyl am no) - 6- (3, 3-
Wwalewekssh2 but yl anmi no) - purin-9-yl ] -2, 3-di hydr oxpETERI00f€11344

ntyl }-propionamde trifluoroacetate (Exanple 70)

N-((lS 2R, 3S, 4R) - 4- { 6- (3, 3-%i met hyl - but yl ami no) - 2-[ 2- (

1H-| m dazol 4- yI ) -

: - . (
This céd’iyd)u-nlﬂ)df pfﬂpbfﬁdl’h-nal-ogbﬁﬁﬁt h>yN){ 1S,2R 3S,4R)-4-[6-(2,2~ dlphenyl ethylamino)-

(R R Sl dfrgé%ﬁf%&fa% U SEORLR

proploﬁﬁhﬁic@ggﬂﬁhiﬂeﬂ@ ) by replacmg N-{(1S5,2R,35,4R)-4-[2-chloro-6-(2 2 dlphenyl-
N-{SlS 2R, 3S,4R)-4-{6- (2 2 di Ppenyl et hyl 012 ]?)
ethylamipo)-purin-9-yl]-2,3- 1hydroxy cyc’lopenty proplonamlde ?]Egca le ith’N-

(1S Zlb,}ggrﬁ’:@\)f-ﬂ oRh b -2F PREMkered- E}‘Mllea:'ﬂygcb)mlﬂﬁ]’ piriowHl2 3, cﬁhﬁﬂroxy-
roxy cycl opentyl }- propi onam i (Exanmpl e 16) by

cyclop@retpj] -@e@m@namlde

N-{(1S, 2R, 3S, 4R) - 4-[ 2-chl or 0- 6- ( 2, 2- di phenyl - et hyl am n

0) - purin-9-

yl']-2,3-di hydroxy-cycl opentyl }-propi onam de (Exanple

4) with N-( (1 S 2R 3S,4R)-4-[ 2-

chl oro- 6- (3, 3-di net hyl - butyl anmi no) -purin-9-yl]-2,3-dih
Examplel6Oxy - cycl opentyl }-pr op| onani de trifluoroacetate

ethylaﬁ;@[)}:pg ;[222 l]-cyclopetyl} proploamlde trifluoroacetate
This ccgmﬁouqd[ls 81( ireél anapogous?y Poyl(ll ijISnZﬁ 3}6 )rR)uﬁ % 9912 c@;yi[e;@ étgiflammo

mhmmyinemyhy#pamyi@)hyﬂmmm)—pny h}9-9l]-2; 3y drayycy clpperoplé-

propioﬁlg%xl'c% q%g;)y &epﬁaré:llr{gl(lﬂ?{ 1%%;%;3%%5389 r- -?hlgltﬂol 6! r(‘Z afdlphenyl-

ethylarhing) buﬁn@zylﬁi;il-(ﬁlhﬁdfmky eﬁdk}ﬁentyl} propionamide (Example 4) with N-

e 2 e D ort ) opene o e,
cyclopﬁﬂit?gl 1M4dﬁd3_5/?fllﬁ<7ro§3cet'@e (Ekdmisik )50 a6ld biesplaiiee@)-Laamino-3-

2, 6-di chl or - cyanat o- ridine (6.8 ng 36 nol).
phenylprapsnshol w4 % FPipe 8 Wé‘t%é‘rp%t room t enperature

and then allowed to st and overnight. The solvent is
renmpved in vacuo and purification by mass directed
Example 6#Pat i ve LC-MS el uting with acetonitrile: water:

These E&hﬁé&h‘&& Qaget! g?ﬁ gR@foﬁi@\&qs{Z i@@rgﬁﬂ&-&ﬁ%h@gﬂﬁﬁm -6-[(naphthalen-

1 Ylmezh%nghgwﬂrpu@ﬂ%y}’lhﬁﬁn@wdzof}( -qycl gpemy ) irepinesnisle yriflgorepeptate
Exam? e 679 SI ﬁ{ Bs, li I2]3' &H&dre}ﬁf 22y {2} [22$1:i-1 SHafa8-4- %rl eth_Flarmno] -6-

cyc Igenty pr opi onam de trifluoroaceta
ﬂaphdm}lﬁpbhmhinqt Ipempren] wariarfarlbegsispsntyly-propionamide trifluoroacetate

Examgl {48é§n3§1 5% iﬁ)gs“zgg]?zr éz(@% igﬁh;ﬁ%y@ﬁm -%—%Elgetg?'l Ao

[(naphsletidny] -gmatioyl)-poinaj- p@myﬂ-yl}zZ 3- d;{:‘H'yyldcpqxgyclopentyl proplonamlde

|
trlfluorﬁé)%etgge(ﬁ er%m%::? Qgeo;%%rgcﬁimamtgéj&% goglgle L é?%%@ﬁ‘&q% £ dlhydroxy -4-
6-[(naphtHaled-1- hlln&mly;tl amo@ér(atpepemﬁx&ritpyleetﬁﬁammq) b@rmFQ $]$cyclopentyl}

propioﬁ?@%}&ﬁé%é@%@tg{;?Eg%]r}{é)lé I%%{]lyyl %@198&@ Eilliée@cﬁg-i (y?f-_eﬁ}/yliaiugiing with the
appropridté hmpigr i n- 9-yl } - 2, 3-di hydr oxy-cycl opentyl ) - propi onam
ide trifluoroacetate WO 2006/ 045552 PCT/ EP2005/ 011344

Example 70



89 This conpound is prepared anal ogously to
9-((1R 2S, 3R, 4S) - 4- acet yl am no- 2, 3-di hydr oxy-
weywbopsnt yl ) - 6- (2, 2- di phenyl - et hyl am no) - 9H pRCT/RR2085/¢11344
arboxylic acid {2-[3-(3,4,5,6-tetra- hydro-2H1[1, 2]
bi pyridinyl -4-yl)-ureido]-ettlyl }-am de
trifluoroacetate (Ex. 42) by replacing 9- ((1
Thesd&t@@c@md&gymﬂym HbS,QRQS,éRMdadﬁmy@rmbéwylpmr@ 62(323

dlmetﬁigpPgtg §1 ﬁ(t))hg\%r ey a?h? ?@Hg&lﬁ%fdépfr%%% id 8L ifluoroacerate

(ExarbpleyOi d‘ﬂmylng?ZR g5 }1Rl),|-|4é61ﬂ33]3-det1h)lnlyl Butglringe)-2-[2 : -(1H-imidazol-4-yl)—
ethyl %Ig? ﬂp?lﬁrrl] h?}% k 9’% é%@ggg}t&%c (eptrf%())l%ngrlrn%%%{i{’lggrola:‘ge%@l(l?xam_ple

71) add am no- pyrrol i di n-

R e e RS i

amind 8@1399% A selilytdrehl-aiciogentl) ipho B oh Soidy affiicvometatd{Bx@ample 772)

le 76 Oyl |
sre pESEa R TAIOPE Y o N oK By b Bl HyfF AR IRy iy 8-
hydr(ﬁbﬂ/[rﬁ&hyldl-@hé’aiyYJet}fy@dlﬂQ}))'anr @Jyl]dﬂ mdilkrymo]xy-cwbpm% Yildpigham ide

Exarﬁplé 65} g}ﬂ r%ﬂi%:p%%]u §]r£ S g/ ﬁi( 6][?5":%?1”%@8 &,é)- 1thrg? Etj‘_lylammo -puxin-9-
3%1‘[%%)2%7%‘%%6@{? B%bp 1%nam1de Example 4) W1th N-{(1S,2R, 35 4|R) -4-12-

2 %ﬂ rrolldln é}urel rrolld
chl Oroyﬁfﬁ 3- élqut @_uyy aI}'llI‘@ Ui ﬁyy %,ﬁ;dll@%p}@b@fﬁ{%geytyl proplonamlde
trlflu@rrogggté)c@ Qﬁkﬂﬁ e rsig L\MP%Q&% ;;;Q ﬁ@ﬁ?ﬁﬂnﬁo’i’%thb%e appropriate am ine.
repl aci ng % chl oro- 6-
Examgla{d - propylan1no) purin-9-yl]- 2 3- dlhydroxy cyclopent
I

A 301591%}1 ngy ﬂs’fR%Sqt [r20(®§¥r% r%xog;m‘(%/lldkg% 2( 9_”& pher}g thyl

|afe use are
amind)- lhxh'trh94yl]p1 @eluladrovey—¢ycbambyxbhplrmmom1de [Eﬁ)npie {59 (28 1k, 40 prnol)

i THSOR Asededislb i F 9306 92 WRIAPL AR AR5 Y5 88604+

1socya’badd> phledhylh {@Bhyd 36rumo))- Pid pesciion Bviytute ipyhiakehiadroon3d £eyxl1[}erature
and tl%e(n%m_o%?efi%o(s @Q%{vg%?@ga’@g@omfnﬁé g{erﬁg\{eﬁi&? Ejggftxoyand purl%catlon by
mass fire@ed pydparitiie LieMSadhyt g Gvicly sdeepimila whted] trifluoroacetic acid affords
b _gﬂfxol 4- yI) 6- (2, 2-di phenyl - et hyl am no) - 9H
the ti ?qWB?%H] pyrrolidin-3- | 1-amde A nixture

conpr|5|ng N- f
?aR 4S, 6R, 6aS)-6-[2-((R)-3-am no-pyrrolidin-1-yl)-6-(

Exampley |phenyl

%

vrrol

ATDyRRE] 4)0), N0 Aty EVA P O 13 1 Agetat
This &)mﬂou?xd }el)af'ea a@gglgoﬁs%r t%th (1%@1@‘38 ﬁ}? m i QF(I‘mfgr ? (llréadlch oro -
hours. Purificati'on of the reésu tln ure
pyriditt-oiiet 6 Py SO 640, it ient- R BB PsNe SR 1B STy
cyclolyénﬁ%ggrc; Andnhilit ﬁ‘#ﬂlﬁﬂgﬁgﬁ&d EX3m le lbbf?%é@éulx Z-gl'kﬁchloro 4-
exl sts as nlxture o 270l €~ ur ea
isocydmatepyedinavatht bgfe@rnénsowanhte vari abl e anounts of the
correspondi ng i socyanate and i m dazole which are
equally suitable as precursors to ureas. WO
ExampB0BY 045552 PCT/ EP2005/ 011344 90

R)-3-(3-pyridin-3-yl-ureido)-pyrroladin-

1-yl}-purin-9-y1}-2,3-dihydroxy-cyclopentyl)-propionamide trifluoroacetate




4- Met hyl - pi perazi ne-|-carboxylic acid {(R-1-[9-((1R
2S 3R 4S) =2, 3-di h dy roxy-4-
W@e@plersyl am no- cycl opent | |')-6-(2 PCT/EP2005/011344
2- di phenyl - et h)I am no) - 9H puri n- 2-
|l -pyrrolidin-3-yl}- anide £7ifluoroacetate A sol ution
of i m dazol e-1-carboxylic acid
This cdrffdund 4{ Qr-e()éﬁ&dﬁ,néllagﬁglﬁ aip-(2, R 28,3 RetInftacerylamino-2,3-dihydroxy-

cyc opg\ tgg ggé %g]é?{’y et%[yL ylﬂ,ﬁ %g@’@f_&’ 5! @gr%L) }’fl?’c] agcii(P &Qb'-é'ﬁl,k ,)6:tetra—

hydro-RHF[il 12+ ]Btpyi idirpy-F 3] - mﬁidfb %thij/} aamﬂedmf](uﬁﬁ)ang:ate&ﬁxr‘r‘&)l ))byi maplacing 9-

(1 21 SEacanting 2 EART Pt aes SRR Brecpao) SPpurine-

2- carbbﬁyl'[r@@&at (D] 8-(BMET, br@hith-y drd281-5IQh Wieipridisylrepiueddolrethyl}-amide

iy YT B TRt P EPFR P B P gl BS54

3-amind- ;W?ﬁb'ham THe-4-espldt h@ﬁy%t&?ﬁfﬁnéﬁp&ﬁﬂ?—@l’]tl atdeld disky- cyclopentyl}-

vacuo _and rified by mass dire rative
proion N St 5 o1 b SR rery o o S o e

trifluoroacetic acid to afford the titled corrpound.
Exanpl e 78 N-((1S 2R 3S 4R) - 4- {6 (2
Exampieﬁ phenyl - et hyl am no) - 2- [(R) (3 pvri di n-2- yI urei do

This c?r{l@'ﬁgé I%IPE%)dadél %goﬁshl?gg E‘@NXE'Z‘R %lﬂg Q(BXT éﬂqk/ﬁ ropylammo)

r oxy- 4- propi on I'am no- cycl open
3{(@?] B- pﬁf-r(cﬂ],dm d1yf1)herqiy] pgtriquﬂmﬁ-fy(ﬁ)purm -9-yl}-2,3-dihydroxy-cyclopentyl)-
ur [ | 44
proploclgg() etﬁlﬁuo]r% e]byt@?/éxs]%a%g ﬁf}%y %lﬁaﬁk% ige’?gﬁl h‘[fga& %181‘0-6- 1-
ethyl- ;ﬁewinmmopynmm%}é Z,Exhhptheax?‘a:yblopé@ @Razﬁ&ﬂﬁa)de@%@ml@ 14) with

cyclobB an%{g)ique gclxlll%i F\ﬂlc?}{}f%gz?],ﬁé) )4R3 J—@@Hl?ro(g’ ﬁl rchpquenyl twrlar%’n% ?)urm 9-

yl]-2,33dikkidnyser-opcoren ol joaride tha 1rp1mmcmtammdiemrpfdpame REikample 3A
m xture conprising N-{(1

S, 2R 3S,4R)-4-[2-((R)-3-anm no-pyrrolidin-1-yl)-6-(2, 2-
Exampglé phenyl -

et hyl am no) - puri n- '
4-Methyl-pinerazine-¥-gc : Yeilil

propwaylafncﬂoncﬁt@ﬂen@@t@ _,&ﬁﬁdndl pdmmm_smjggfg@rmmn@dohdma-vn-
according to the reported procedure in the journal of
amide grifluosoacstateneni st ry (2005), 48(6), 1857-1872] (6.9 ny,
32 nol) in NW (0.5 mM) is heated at 100 C for 1 hour
and t hen Heft to stlr at roon1tenperature overn|ght

purin—& mjpyrroEdmﬁz &Hm &\ ( ( 1S 2R 38 _

A mix?ﬁ?% %o_niérwr]gnlg[](?fi aﬁl ég g?}g’azs()%-[%{ %’jb armn(y lpytl’ll'{)ﬁclligl—ol)—ﬂ’)"x[(ﬁgl-diphenyl—

ethylaﬁlxtrm;)(ymﬁry—9e“>;lpaﬁndhyﬂe)hypltetpah))nhﬂc¢doﬁﬁtﬁﬂ)@@dl@ﬁ&@ﬁfﬂ} -propionamide
PCT EPZ 5/011

(see prﬁpaéi)téqne IRFFEING EFg] @J% 1\9 é?lmr% a%d%%% g,si 7 mmol) in DCM

is stirred 2Ro3™, téﬁbel‘h'tl{&-f()rlii Bbhyd. Purification of the resulting mixture by
amn

chromﬁog{alpgy ﬁn|53§|a %{?E?“H%_%%:P%é% 1rnoll)lcg)[ I}’f]i_eﬁ:l_s)t/:fqeu trlt?clec{j c(:)c)rr_l[%{md as a
yellow oil. The compound exists as a mixture of the imidazole-urea intermediate together with

variable amounts of the corresponding isocyanate and imidazole which are equally suitable as

precursors to ureas.



di hydr oxy-cycl opentyl ) - propi onam de trifl uoroacetate
(Exanpl e 54) WD 2006/ 045552 PCT/ EP2005/ 011344 92
w@bNB532 A conmpound of fornmula | R2 HN N N PCI/EPN0FBL1344
Rl HOOH in free or salt form wherein Rl is
hydr ogen, Cl1-Cs-al kyl carbordf,
C3- C8- cycloalkylcarbonyl -S(r)2 Cl Cs aIkyI Cr7-Cl4-
alpk O E RI531 Hd i

muktﬁﬂmwwugg hal o, C2-Cs- alkenyl or C2 Cs- aIkynyI or

s bR LT SRR Lo %iﬁg%eﬁ-z%mew

prop1o§ﬂlax§§made{fyh}&i'fbf¢9c1@§€rﬂtﬂm aﬂdl&!x@Ub%ﬂ) &, Ediqlihlenbyéthsﬁb,iMno) 9H-

purin- SibSYTe BBy 2R 61 A0l TRIMHG ) 5 addgd g 1-mechy!

pxperammﬁr% ot i RAIRLhY titUulsdioh W BHurd¥k &gt NdnRemREati@ overnigh.
%8 alkylan1nocarbon

| or
The sotzenmr%weéam KgaugrAnAch %%ﬂu%rwpd%tlﬁ eeatpd yidub ifddvagr (1 ml)
and Stlpl¥d i Jac, teglpeg?tuﬁl &y EB%LQOT jad i(eg{-l'tlgg k¥t 1B tRked in vacuo
H C( =0 - R4, are rndependently a 5-
and puouhe@ bmd@@tﬁﬂemrép@ewﬁl L%Msr@éut@tﬁwah aretgnigtile wast:
trlfluo%ggetlcralcfag t&ﬁ?&rdocﬁg AmsE! fromthe group

consi st nitrogen, oxygen and sul phur, said 5- or

6- nenbered heterocyclic ring being optionally

substituted by hal o, cyano, oxo, hydroxy, carboxy,

am no, nitro, Cl-Cs-al kyl, Cl-Cs-alkyl sul fonyl,

am nocar bonyl, Cl-Cs-al kyl carbonyl or Cl-Cs-al koxy

g;gonally substltuted by am nocar bonyl; and R7 and R8

re |ndependently a 5- or 6- menber ed heterocycllc r|ng
2ipk phylatig ;

Examp

the,‘T' : »kaSt[n'.Of |[}ﬂﬁ'éd .‘ ;%ET ?T%t%glphur
This c&@[ﬁdlmﬂai br}épﬁﬂéﬁ&hlalbgct)@dy tb)4 hﬁltbyl ;ﬁyaﬁnne-d)m;rbdf}wlit axid {(R)-1-[9-

(IR Zégﬁégi(éi%gxg]g{]ﬂo#&- ;-/L%rg)gxgmf ﬁralgapﬁg Péntyl - —(2,Z-dlphenyl-ethylammo)-
9H-pufid-2GaT-By Kyl RBREARYhide tiAndBraatbieexX(FxapipleoB| Byyreplacing 1-methyl
substbtuted by . n1nocarbony| or a 5- or 6-nenbered
piperafjgg WHp yaMing PW) 5506/ 045552 PCT/ EP2005/ 011344 93 ri ng
contai ning at | east one ring heteroatom sel ected from

the group consisting of nitrogen,
Example 79 J P J J

A mixture comprising N-{(1S,2R,35,4R)-4-[2-( (R)-3-amino-pyrrolidin-1-yl)-6-(2,2-diphenyl-
ethylamino)-purin-9-yl]-2,3-dihydroxy-cyclopentyl}-propionamide (Example 36) (16.6 mg, 29

pmol) and pyridin-4-yl-carbamic acid phenyl ester [prepared according to the reported
procedure in the Journal of Medicinal Chemistry (2005), 48(6), 1857-1872] (6.9 mg, 32 pumol)
in NMP (0.5 ml) is heated at 100 °C for 1 hour and then left to stir at room temperature
overnight, Purification of the product by reverse phase column chromatography (Isolute™

C18, 0-100% acetonitrile in water — 0.1% HC1) affords the titled compound. [MH+ 691].

Example 80

dihydroxy-cyclopentyl)-propionamide



oxygen and sul phur, said ring also being optionally
substituted by hal o, cyano, oxo, hydroxy, carboxy,

w@pioeo4sset t ro, Cl- C8-al kyl, Cl1-C8-al kyl sul f onyPCT/EP2005/011344

am nocar bonyl, CI1-C8- alkylcarbonyl Cl1- Cs- al koxy
optional ly subst i t ut ed by aﬁﬂnocarbonyl 2. A conpound
according to claiml, in which RL is

The fomiwﬁ‘g-cah@hﬁﬁﬁshﬁlpdred@'&a@oﬁyﬁ koAl Kyd, ZEJBBGWM -(1-ethyl-

1l Ic r

propy A gy e Loy N B BT Ky S ORISRt e i

dihydrBdy-ciRPogestylyshop@aimat e friffcsoadekitt (RRLIMNSM ) Y
substituted by C6-Clo-aryl; R3 is hal o or
C2-Cs-al kynyl, or R3 is amino optionally substituted
by C3-C8-cycl oal kyl optionally substituted by arrzino,
or R3is Cl-Cs-al kylam no optionally substituted by
hydr oxy, C6-Clo-aryl or by R5, or R3 is R6 optionally
substituted by amno or -NHC(=O-NHR7, or R3is
-NH R6 optionally substituted -NH C(=O-NH R7, or R3
i s Cl-C8-al kyl al ni nocarbonyl optionally substituted by
-NH-C(=O-NHRs; R4, R5 and R6 are independently a 5-
or 6-nenbered heterocyclic ring containing at |east
one ring heteroatom sel ected fromthe group
consi sting of nitrogen, oxygen and sul phur, said 5- or
6- menbered heterocyclic ring being optionally
substituted by Cl-C8-al kyl; and R7 and R8 are
i ndependently a 5- or 6-nenbered heterocyclic ring
containing at |least one ring heteroatom selected from
the group consisting of nitrogen, oxygen and sul phur,
said 5- or 6- nmenbered heterocyclic ring being
optionally substituted by hal o, Cl-Cs-alkyl,
Cl-Cs-a-l kyl- sulfonyl, or a 5- or 6-nenbered
het erocyclic ring containing at |east one ring
het eroatom selected fromthe group consisting of
ni trogen, oxygen and sul phur. 3. A conpound accordi ng
toclaiml, in which Rl is Cl-C4-al kyl carbonyl,
C3- Cs-cycl oal kyl car bonyl , -S02-Cl-C4-al kyl ,
C7- Clo- aral kyl carbonyl or
-C(=0-C(=0) -NH C1-C4-al kyl optionally substituted at
one position by R4; R2 is hydrogen, unsubstituted
Cl- C6-al kyl or Cl-Cs-al kyl substituted at one position
by C6-Cl0- aryl; R3 is halo or C2-C6-al kynyl, or R3 is
am no optionally substituted at one position by
C3-C6-cycl oal kyl optionally substituted at one
position by am no, or R3 is Cl-C4-al kyl am no
substituted at one or two positions by hydroxy, phenyl
or by Rs, or R3is R6 optionally substituted at one
position by amno or -NHC(=O-NHR7, or R3is -NHR6
optionally substituted at one position by
-NH C(=O -NHR7, or R3 is Cl-C4-al kyl am nocar bonyl
substituted at one position by -NHC(=0-NHRs; WO
2006/ 045552 PCT/ EP2005/ 011344 94



R4, R5 and R6 are independently a 5- or 6-nenbered
heterocyclic ring containing at | east one ring
whedoeemtom sel ected from the group consi sti ngPGI/EP2005/011344
ni trogen, oxygen and sul phur, said 5- or 6-nenbered
het erocyclic ring being optiPdnally substituted at one
position by Cl-C4-alkyl; and R7 and R8 are
CLAIM&dependently a 5- or 6-menbered heterocyclic ring
containing at | east one ring heteroatom selected from
t he group consisting of nitrogen, oxygen and sul phur,
1. A ®aipdundof rmta Menber ed heterocyclic ring being
optionally substituted at one or two positions by
hal o, Cl- C4-al kyl, Cl-C4- alkylsuﬂ?onyl or a 5- or
6- menber ed N—heterocycllc r|ngH 4. A conpound
according to claiml1, in which i s hydrogen,
Cl- C8- al kyl car bonyl, C3-Cs- oaikyl car bonyl ,
- S02- C1- Cs-al kyl , C7-Cl4 7 ar Ikylca bonyl or

- (=0 - (=0 - N Cl dlé ly substjtuted by
R4: R2 is hy mge @u - al k‘)‘}l opfi onal | y

substituted by C6- ryl; R3 is hydrogen, hal o,
C2- Cs- al kenyl or C2-Cs-al kynyl, or R3 is amno
optionally substH@uted Y- C3- C8- cycl oal kyl optionally
£ LA;uted arnino, or R3 is Cl-Cs-al kylam no
ln’fe?ﬁﬁa SFPyWQ Ctituted by hydroxy, O6-Clo- aryl or by
or R3 is R6 optionally substituted by am no or

) R C al ky

Rtis 1@%1% c§ ol Wifﬁ%ﬂﬁﬁe:ﬁ bfaﬁycﬁzs‘ﬁ%fbsﬂﬁi 153fgé3[35(3‘ Hrlefircus
aralkylyarBefyor -CLOFSE(ADKNTAT, NO;-alkl] bFdoksyalikytihaed BpReS

-NH-C(=O-NHRs; R4, R5 and R6 are independently a 5-

or 6-nenbered heterocycllc ring containing at |east
R? is 1§¥€ogehi RUNEL Ak ARpOBhIB! ©6LRGl o tdieagFRUP

consi sting of nitrogen, oxygen and sulphur and R7 and

R8 are independently a 5- or 6-nmenbered heterocyclic

R3 is KydR&seRORi18] OU-0FaREny 82%L-QDGkynkNg heteroat om sel ect ed
from the group consisting of nitr

o] gen and
or R3 mnpme optigedlly sgbstigpted by ferfeeqyelgal hél? @f@@yayv subptitgepd by amino,
or R3 Q%ln@g lerfa% J)Q’tl&ﬂh?gﬁgsﬁhﬁgd p}yhy%réxyé @6-(§1on§rt§p81r S}dR5

ferocyclic ring contalnin t one ri
or R3 hétéemmﬁy sidiseietasidbyf aromptmel\@f S(FROEDIERS i ng of

°1R3R'}hqngﬁﬁwgmﬁg%ﬁ“ﬂﬂgﬁlqbﬁh%lOkéﬂi@{Conpound accordi ng

to claim Yl car bonyl ,
or R3 G:I;le'ésf&lyyllaomdcytb@aywi Cs-ey80RlkgnGso-abibydnyl opt1ona11y substituted
alnp k Icar Nyl 0 s N Ls-al kyl
by ammot’ %f}cal %ly %% st dl?@f ¢ al[fy[ fﬁ%ﬁﬁ Ng EP 47 og%elﬁl%r’
Cl Cs-al kyl optionally substltuted by C6- Clo- aryl R3

0 opti ona

R, RGO 5 rPRy oRAT el B Eimeiberit Rkl Fo i e s east one
ring hb:y%cﬂﬂrﬂ @elecgél{) frmﬁl t(ijls g@lrp%nﬂ%ﬂ@oﬁﬁﬁtfiﬁ)geﬁpékﬁg&l alr;d sulphur, said 5- or

ubstituted. by. r oxy,. - Clo- ar or
6-mer R LG TG VBT bR By e 57 haRis Gabey OO,
carbo®¥, amnd} ,Sited Cscahlkyl, &]T-i(RQ(I?lQﬂ&AHBI}’)H BpinbeHM dnyl, C;-Cs-alkylcarbonyl

ituted % NH Rs;, WO 2006/ 045 52

or Cl-% ﬁ@@@g;«a@aﬁ?&g&gﬁltg@d y aminocarbonyl; an

R7 and R# are independently a 5- or 6-membered heterocyclic ring containing at least one ring
heteroatom selected from the group consisting of nitrogen, oxygen and sulphur, said S- or 6~
membered heterocyclic ring being optionally substituted by halo, cyano, oxo, hydroxy,
carboxy, amino, nitro, C1-Cg-alkyl, C;1-Cs-alkylsulfonyl, aminocarbonyl, C;-Cs-alkylcarbonyl,

Ci-Cs-alkoxy optionally substituted by aminocarbonyl, or a 5- or &-membered heterocyclic



R4, R5, and R6 are independently a 5- or 6-nenbered

heterocyclic ring containing at | east one ring
whewenessom sel ected fromthe group consi sti ngP@F/EP2005/011344

nitrogen, oxygen and sul phyg; and R7 and Rs are

I ndependently a 5- or 6-nen%ered het erocyclic ring

contai ning at | east one r| ter aton1se|ected from
ring contateingpb lgpstorrsTisg bﬁf@r%ﬁorﬁﬁf i omg 9§@ﬁp§ﬁam§tmgpq§g,urogen

oxygen s ﬁl,}p'éalg rlrfgeﬂaﬁﬁé? dg Bﬁﬁcﬁ{aﬁylﬁﬂjshﬁnéd Bgh#le] ®y@no, oxo, hydroxy,

opti Py substitute a 5- or er
carboxyhenenoouyrcm 61-Cralkyl, c(bn@aiilh}’lﬁéfoéb’l |aé1a%<t rrgr?@yg CGage-alkylearbonyl,

Ci-Cs-a ES{(f %Rm;ﬁﬂb%&%éjd %§ QImn%Bﬁbgmup consi sting of

oxygen and sul phur. 6. A conpound accordi ng
to cIa|n15 in mhlch Rl is Cil- C4 al kyl car bonyl ,

2. Acor@;f)@ ac%or 1 élﬁ%ﬂhﬁ ohy \lvhlcﬁsoz a - CG4-al kyl,

or

R! s Cl-@(est@)lcﬂbe@)fk m@cy@madykytbo@ph FEPall-¢s-alkyb Gt re-eplipycarbonyl
0 or. Cly iponall

or -C( &JE&T% hﬁ‘e{g%b§ %gyld)pnona sty % s&ﬁ%I o0 or d

R2is hy&i%g@ﬁoﬂklﬁy@yilkylﬁ(ptﬁ&allﬁ swi:mmmedolpy( Cofatdrylssubsti t ut ed
al kyl optionally substituted by am no,

R is hag’ror% 58 agy“(’ig al kyl ami no optionally substi tﬁt ed by

or R3is Bﬁgﬁc?éﬂtmoﬁﬁfycﬁrbatﬁbﬁkecbby ﬁy—Cﬂ5yC1cmlkyR3>pnsnﬁB' S(Dbttltmﬁélbl}’)ammo>

substitu
S SIS e AR U A R A T b TS
or R3is Rm%g%rr%y Nf%sﬁﬁutte&ﬂw athl;lo aﬂ-CNl:I@C&ICQ -NHeRhendent | y a 5-
menber ed het er oc ai ning at | east
0fR3woﬁE{RFFﬁﬁ“ﬁ@{éP6§¥%W? eP%iFédgkNgﬁ?%he grgup
or R¥is Q%r@s' ﬁk&ﬁ%ﬁf)ea‘?b&ﬁy@%%Honﬂ?%’sﬂsﬁlt@ﬂéd bs UNPR (O pNBI-RY:. and
are 1ndependentl - or 6-nenbered heterocyc

R?, RS andrRf aco pndgnsnaetha 2 Yo e%fsﬁ mER@eref fgter ?fé(F 14ag B%t%‘é‘lnﬁéf lgpst one

ring hett:{cﬁgqurﬁ leeg{eg gfbnq %Egér%hb REninRlot hRGREA, RY¥ELMdMbhur, said 5- or
menber éd he erocycllc ring

6-memlived r@mqydrrammg/b@gb@ptl@rmlléduwt%e Y e -

R7 and Eg%\?e 18& J:rld%n l% (%t%g 8??%éﬁ&!ré@h&&rokﬁ@@&m@%nfaﬁﬁi at least one ring

er oa mse romthe group consistin (L
heteroatuirh Bai@eed fromx flepegronp domsifting @f nitrpgen %ﬁﬁbﬂ}'ﬁ(‘f ur, said 5- or 6-

acc ralk
membe%g éln}ér 1c rm% bde r?%oﬂt? rﬁ%}lg\gmmﬁ%mtt&@w £i18 B; Cs- R%la@qtdg%lkyl-
sulfonyk, Gk a 51 brFBﬁieﬂn-befbd Hedtd2Geyclifridg mpnqam@gz@@@/sgw heteroatom

sel ectedpfgr / Ehe %Qgépoclolnsséﬁng o?mtrogen oxygen and sulphur.

3. A compound according to claim 1, in which

R is C;-Cy-alkylcarbonyl, Cs-Cs-cycloalkylcarbonyl, -SO,-Ci-Ce-alkyl, C7-Cyo-aralkyl carbonyl
or -C(=0)-C(=0)-NH-C;-Cs-alkyl optionally substituted at one position by R?;

R2 is hydrogen, unsubstituted Ci-Cs-alkyl or Ci-Cs-alkyl substituted at one position by Ce-Cio-
aryl;

R3 is halo or C2-Ce-alkynyl,

or R3 is amino optionally substituted at one position by Cs-Ce-cycloalkyl optionally

substituted at one position by amino,

or R? is C1-Cy-alk ylamino substituted at one or two positions by hydroxy, phenyl or by RS,

or R3 is R¢ optionally substituted at one position by amino or -NH-C(=0)-NH-R?,

or R3 is ~NH-R6 optionally substituted at one position by -NH-C(=0)-NH-R’,

or R3 is C1-Cq-alkylaminocarbonyl substituted at one position by -NH-C(=O)-NH-R8;



H3Ci G- CCH3 OHCc/ / \ - aONHZ HCK aON
H HCc ~/ \\ C~a'" cCH3 OHN \ H3 C/\( N\/\
wokde/o¥aeC/ H N CH3 HaCCll / \ N O C H3 H CCPCi/EP2085/011344
I _ 0 H~CHC HCI-"C-of \ >-CH ~~ OH r-\

- codg / V- CH3O

R4, RS and RS are independently a 5- or 6-membered heterocyclic ring containing at least one
ring heteroatom selected from the group consisting of nitrogen, oxygen and sulphur, said 5- or
6-membered heterocyclic ring being optionally substituted at one position by Ci-Cs-alkyl; and
R7 and R® are independently a 5- or 6-membered heterocyclic ring containing at least one ring
heteroatom selected from the group consisting of nitrogen, oxygen and sulphur, said 5- or 6-
membered heterocyclic ring being optionally substituted at one or two positions by halo, Ci1-

Cs-alkyl, Ci-Cs-alkylsulfonyl, or a 5- or 6-membered N-heterocyclic ring.

4. A compound according to claim 1, in which

R! is hydrogen, Ci-Cs-alkylcarbonyl, Cs-Cs-cycloalkylcarbonyl, -SO2-Ci-Cs-alkyl, Cr- Cua-
aralkylcarbonyl or -C(=0)-C(=0)-N'H-C1-Cs-alkyl optionally substituted by R*;

R2 is hydrogen or Ci-Cs-alkyl optionally substituted by Cs-Cio-aryl;

R3 is hydrogen, halo, C2-Cs-alkenyl or C,-Cs-alkynyl,

or R? is amino optionally substituted by Cs-Cs-cycloalkyl optionally substituted by armino,
or R3 is C;-Cg-alkylamino optionally substituted by hydroxy, Cs-Cio-aryl or by RS,

or R3 is R¢ optionally substituted by amino or -NH-C(=0)-NH-R7,

or R3 is C;-Cs-alkylaminocarbonyl or Cs-Cs-cycloalkylamino-carbonyl optionally substituted
by amino, Ci-Cs-alkylamino, di(Ci-Cs-alkyl)amino or -NH-C(=0)-NH-R8;

R4, RS and RS are independently a 5 - or 6-membered heterocyclic ring containing at L east one
ring heteroatom selected from the group consisting of nitrogen, oxygen and sulphur; and

R7 and RS are independently a 5- or 6-membered heterocyclic ring containing at least one ring
heteroatom selected from the group consisting of nitrogen, oxygen and sulphur, said 5- or 6-
membered heterocyclic ring being o ptionally substituted by a 5- or 6-membered hetexrocyclic
ring containing at least one ring heteroatom selected from the group consisting of nitrogen,

oxygen and sulphur.

5. A compound according to claim 4, in which

R! is C;-Cg-alkylcarbonyl, Cs-Cs-cy<loalkylcarbonyl, -$0,-C1-Cs-alkyl, C7-Ci4-aralkyslcarbonyl
or -C(=0)-C(=0)-NH-C;-Cs-alkyl optionally substituted by R%

R? is hydrogen or Ci-Cs-alky!l optionally substituted by Ce-Cio-aryl;

R3 is halo or C2-Cg-alkynyl,

or R3 is amino optionally substituted by Cs-Cs-cycloalkyl optionally substituted by a mino,

or R3 is C;-Cg-alkylamino optionally substituted by hydroxy, Cs-Cio-aryl or by RS,

or R3 is R¢ optionally substituted by amino or -NH-C(=0)-NH-R7,

or R3 is C;-Cg-alkylaminocarbonyl optionally substituted by -NH-C(=0)-NH-R?;



WO 2006/ 045552 PCT/ EP2005/ 011344 97 CH3 -d H3~11
CH3 0O0CH3 HCC~-311 C~~CH3 CH3 0 H3CT I/ \ NO
WO 2006i155€H3 N H3C to CH3 N H CH3 j-- CH3 H3®BO/EP2003/011344

CH3 H\1) O CH3 H3C HSCJ/\%II/CCH,OCHSNCHS

NH2 H3Q I I CCH3 Tv~—~ H CH3 -L1/'-" CH HC-C H

N 311 OHaC .
R4 RS, and RS are independently a 5- or 6-membered heterocyclic ring containimg at least one
ring heteroatom selected from the group consisting of nitrogen, oxygen and sulphur; and
R7 and R? are independently @ S- or 6-membered heterocyclic ring containing at least one ring
heteroatom selected from the group consisting of nitrogen, oxygen and sulphur, said 5- or 6-
membered heterocyclic ring being optionally substituted by a 5- or 6-membered heterocyclic
ring containing at least one ring heteroatom selected from the group consisting ©f nitrogen,

oxygen and sulphur.

6. A compound according to claim 5, in which

R is Ci-Cq-alkylcarbonyl, Cz-Ce-cycloalkylcarbonyl, -SO2-C1-Cs-alkyl, Cr-Cro-aaralkylcarbonyl
or -C(=0)-C(=0)-NH-C-Cs-alkyl optionally substituted by R*;

R2 is hydrogen or C;-Ce-alky] optionally substituted by Ces-Cio-aryl;

R3 is halo or C,-Cs-alkynyl,

or R? is amino optionally substituted by Cs-Cs-cycloalkyl optionally substituted by amino,

or R3 is C1-Cq-alkylamino optionally substituted by hydroxy, Cs-Cs-aryl or by RS,

or R? is RS optionally substituted by amino or -NH-C(=0)-NH-R’,

or R3 is C;-Cu-alkylaminocarbonyl optionally substituted by -NH-C(=O)-NH-R;

R4, RS, and Ré are independently a 5- or 6-membered heterocyclic ring containi ng at least one
ring heteroatom selected frorn the group consisting of nitrogen, oxygen and sul phur; and

R7 and R® are independently a S- or 6-membered heterocyclic ring containing at least one ring
heteroatom selected from the group consisting of nitrogen, oxygen and sulphur, said 5- or 6-
membered heterocyclic ring being optionally substituted by a 5- or 6-memberec] heterocyclic
ring containing at least one ring heteroatom selected from the group consisting of nitrogen,

oxygen and sulphur.

7. A compound of formula X according to claim 1, wherein R, R and R3 are as shown in the

following tables.

R! R? R3
ﬁ -H -Cl
H,C—S—
g

Iz
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(i) (A for the preparation of conpounds of fornula I,

reacting a conpound of formula Il

WOR0060455500 OH wherein R2

R2 HN NN HZN N N

and R3 are as defi nedP@¢T/ER1085/0m1344
1, with a conpound of forqmula I11

Rl Xa lll or a

formula llla 0 R OCKIIlavvherelanls hydrogen
Cl-GCs-al '/y' ar-benyd —cyct Ua|Ky| carbonyt
G?c(f\éle aral kyl c Xa i s~a Vi ng gr p and K
is hydiogen or d- -aI oxy, dhe
presence of 006/ 0455 / ER2( 5/ 011344
106 (B) for on of corrpounds/ off formul a |
where R3 is ituted by C3- cs® cycl oal kyl
optional ly y anina or R3 is Cl-Cs-alkyl |
a no~ (e} i | ut ed by hydr oxy, No-aryl
by 0 tionally substitut am nag
or NI—PC( =Q ting a C\OI’TpOUﬂCP\\Oi ormula IV
R2 HN NN X1V HJI G wherein R
and R2 are claim1 X'is halo, with 3
conpound of por formula Vb H2N-R3a Va H Vb
Rt N="R3N 5 C3- Cs- ey, kyIH optionally
stgted R3 is Cl-Csial \opélonally
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8. A compound according to any one of the preceding claims for use as a pharmaceutical.

9. A compound according to any one of claims 1to 7 in combination with an anti-

inflammatory, bronchodilatory, antthistam

ine or anti-tussive drug substance, said compound



one or nore nitrogen atons and is optionally

substituted amno or -NHC(=O-N+ R7, where R7 is as
waledosnesssin claiml; (C) for the preparati on OPCT/EP2005/011344

conmpounds of fornula |, reecting a conmpound of formula

VI X NNHWVI ~-NNNRs R- HO OH wherein Rl and R3

..are as defipned in,claim1 i . L
and said din SRt PP BT O P R P b i ) S s
defined in claim1, in the presence of a base; WO
2006/ 045552 PCT/ EP2005/ 011344 .107 ._for -
10. A D BRSPS BT AT Ul T R ascopding to
any one 6PHRRNT tDF, ofti@haly ogiihkt wih a phbtrh & cNaly hbddptdbRadiluent or
. VI HO CH wherein R, R2 and R3 are as defined in
carrer. claim1 and L is Cl-C8-alkyl; (E) for the preparation
of conpounds of fornula I wherein R3 is
G -C8-al kylarriino- carbonyl  or . .
11. A p@n@sewef/%mwr%qﬂ SRRy 8 s P hEREPpRFising an anti-
inflammé%,%rﬁ@ﬁo@hﬁt%gy, MRBIsemiRS ol SncA@sdekided sibittlcal m 1,
reacting a conpound of formula IXRz i HN N NHI
-IN11-1 Y/NH2 IX NNNGRI O

12. Use of a compound according to any one of claims 1 to 7 for the manufacture of a
medicament for the treatment of a condition mediated by activation of the adenosine Az

receptor.

13. Use of a compound according to any one of claims 1 to 7 for the manufacture of a

medicament for the treatment of an inflammatory or obstructive airways disease.

14. A method of preparing a compound of formula I as defined in claim 1 in free or salt form

which comprises

(1) (A) for the preparation of compounds of formula I, reacting a compound of formula II
R2
y
HN
N AN

a0
N

HzN\Q/N

HO "OH

N
RS i

wherein R2 and R3 are as defined in claim 1, with a compound of formula III
R—X* 1

or a formula I1la

I
R—0—C—K Ila
wherein R! is hydrogen, Ci-Cs-alkylcarbonyl, C3-Cs-cycloalkylcarbonyl or C7-Cis-
aralkylcarbonyl, X2 is a leaving group and K is hydrogen, C;-Cg-alkyl or C:-Cs-alkoxy,

in the presence of a base;



HO OH wherein Rl and R2 are as defined in claim1 and

Y is Cl-Cs-al kyl or C3-C8-cyclaal kyl in the presence
wWo@Rooa/0mSE, with either a conpound of fornul a DPCTXEP2005/011344

T-CGNR8 X H or a conmpoundsof forrmula XI O=C=N-Rs Xl

wherein T is C6-Clo-aryloxy or a 5- or 6-nmenbered

t rgcyclic r| n
VL B 3RS Ear b P S0P Bl BlmpiE 8 Hner s b subsiicuted by
rﬂgt@segdnalkpb@;gmabh sdbstsutept’nyranatnd oRR’ iisCass-dbylamgo gptionally

claim1; for th ar

PP E b PR TSR0t BTG RO, F RPRPHOR M bsivuced by
GATROONNNIGC (EO)-INIHBRT, eahaze dahlm}mdd}affcarreﬂealsv def i ned
inclaiml, with a conpound of foynula XIl R--CCH

XI'l WD 2006/ 045552 PCT/ EP2005/}9\}1/§44 108 wherein Rx

is C-C8-alkyl, in the presence; of a base and a

catalyst; (Q for the pre&aratl n of conpounds of
formula | wherein or R3 CsNaI kyl am no- car bonyl
optionally substituted -NH H Rs, reacting a

conpound of fofjpul 3 Il ay N N N nMC ~ORv
Xla R ORHO|nR1a R2 dre as defined in
claiml and Ry is €l-Gs-al kyl, optionally in the
presence of a base] with a conpound of formula XIlb H

H H2N -1 RZN-GINPR8 XI | BH O wherein Rz is Cl- C8-al kyl

NI h iN [

f"g}Fer‘fl g Cgleerngar ati Eﬁeéé edggﬁgag%lnldg&o%(q? gélﬁu atll]m i %g?lﬁ of
H3rrhéla @h-Efeoahiy N no-

H,N—R™ Va

ﬂ Vb
Rab/ \Rac

wherein R34 is C3-Cg-cycloalkyl optionally substituted by amino or R? is C1-Cis-alkyl
optionally substituted by hydroxy, Ce-Cio-aryl or by RS, where RS is as defined in claim
1, and R® and R together form a S- or 6-membered heterocyclic ring that contains
one or more nitrogen atoms and is optionally substituted amino or -NH-C{(=0)-NH-

R7, where R7 is as defined in claim 1;

(C) for the preparation of compounds of formula I, reacting a compound of formula

VI
N AN
N
P
A N N/ &Y vi

wherein R! and R3 are as defined in claim 1 and X is halo, with a compound of
formula VII
H,N—R? Vil

wherein R2 is as defined in claim 1, in the presence of a base;



carbonyl substituted by -NHC(=0O-NHRs, where R8 is a
5- or 6-nenbered heterocyclic ring containing at
WO ewsn43562 ring heteroatom sel ected from t he grOUPP2005/011344
consi sting of nitrogen, oxygen and sul phur, that ring
bei ng substituted by Cl-Cs- al kylsulfonyl, reacting a

ound of formu | el [ - (S,
B3 BE T petmelh th Sl B L e R L e o
Pormuita Gilirenber ed heterocyclic ring containing at
| east one ring heteroatom sel ected_fromthe group
consi sting of nitrogen, oxygen and sul phur with a
sul fonyl ati ng agent in the presence of a base; (1)
for the preparatign of con%ound of formula | wherein
R3is R6 3u»b9t\l 4Ped by -~ —ONNH R7, where R7 is
as defined in C| aiml, réactipg a conpound of formula
XI'lc WO 2006/ 045552 PET/ ER¢ s 109 Ran i HN N
NH6 XIICrRWN NN HO OH where and R2 are as
defined in claiml\and/R6 is a 5- or 6-nenbered
heterocyclic ringfcont@i ning at | east one ring
het er oat om sel ecti@d froft he group consisting of

' : d I . ' _
et 7 B Ao e 25 BT PP SRR SR A,

Xa 0 T-IGNR Xa Hor a conpound of fornmula Xl a

=C=N-R7 Xla wherein T is -.Ci 0-.aryl,0x I, .a-~5 f .
O aht P et e: Gy erPee iR, R AN AR Egep- Hylgmino
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ni trogen, oxygen an sul phur an i s efined in
Ao detin Y lgim {ireepion B PaTPOR bR comBBRte of
formula | wherein R3 is R6 sypstituted by
-NH C(=0) - Nt R7, where RHms as defined in claiml,

reacti ng a conpound of
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N
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H
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\~ %, o
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HO OH

wherein R? and R2 are as defined in claim 1 and Y is C;-Cs-alkyl or Cs-Cs-cycloalkyl in

the presence of a base, with either a compound of formula X

O
Il 6
T—C—N—R X
H
or a compound of formula XI
0=C=N—R’ X

wherein T is C¢-Cio-aryloxy or a §- or 6-membered heterocyclic ring containin g at least
one ring heteroatom selected from the group consisting of nitrogen, oxygen an d

sulphur and R%is as defined in claim 1;

(F) for the preparation of compounds of formula I wherein R3 is C,-Cs-alkynyl,
reacting a compound of formula IV where R! and R? are as defined in claim 1, with a

compound of formula XIT

R*—C=C—H X1




formula XIld or XIle or a protected formthereof R2

HN "I N \/ I N~ Xld NNN R6-N=COHOOHRZ HNN
wORMB/04IB5N HR, N Rs-N-~ /T O HO 0 H WO 200¢ DEBH52011344

PCT/ EP2005/ 011344 110 whermgRl, R2 are R6 are as

defined in claim1 and Tis C6-Clo-aryloxy or a 5- or

6- t C t ast one

NRG el“%\gerg]at rﬁﬁ[s(gll’y % ‘{SC&% C{%%:eba%%cﬂ%c%% gtlestl ng of

ni trogen, oxygen and sul phur, with a conpound of

f la XIIf H XI f Rid/ d
(G4 BtiiBe Pregr rrion ol tpresathorosn i harde B dtiie i rGgalkytamino
Q:Qﬂioaiyn'b[ﬂ@na![ly dubasduredn &l H IigO htteRE atearringed mﬁp&nl:lrﬁd offormula
tggﬁ group consisting of nitrogen, oxygen and sul phur,
¥ 5- or 6-nenbered heterocyclic ring being
opt i onaIIy substituted by hal o, greyano, oxo, hydroxy,
carboxy, amno, nitro, C -Cs-}awk/yl ,
d - C8-al kyl sul fonyl, am nocar ponyl,
A - Cs-al kyl carbonyl, Cl - optionally
substituted by am noca</bon ’ a 5- or 6-nenbered
het erocyclic rdng cnta ni ng' at_lleast ®ne ring
het er oat om self: up>cénsirgl i ng of Xa
ni trogen, RXygen % uI phur; or (K) for the
preparation of coppeunds of formul a®l wherein R3 is R6
substituted by NI—I-C( o0 -NHR7, where R7 is as
her ei nbef ore de |ned reacting a conpound of formula
X hedeia R D ¥hH e 2 mfmseieRﬂmd Rxldmel R6d Br & @sCzderyln egtijonally in the
claim1 d Tis C6-ClO- r(}/ OXY 1OFy or 6-nenbered
HEEERTCSA aé;erlvvﬁﬁ‘ TOHERTH é Rl TS one ring
het er oat om sel ect ed from %V(:up consi sting of
ni trogen, oxygen ahd sglz gh a confund of
formula Xllg

wherein Rz is C;- Cg-alkyl and -NH-C(=0)-NH-R? is as defined in claim 1; or

(H) for the preparation of compounds of formula I wherein R3 is C1-C s-alkylamino-
carbonyl substituted by -NH-C(=O)-NH-R¢, where R® is a 5- or 6-membered
heterocyclic ring containing at least one ring heteroatom selected from the group
consisting of nitrogen, oxygen and sulphur, that ring being substituted by C1-Cs-
alkylsulfonyl, reacting a compound of formula I wherein R3 is C1-Cg-a lkylamino-
carbonyl substituted by -NH-C(=0)-NH-R8, where R? is a 5- or 6-mermbered
heterocyclich ring containing at least one ring heteroatom selected from. the group
consisting of nitrogen, oxygen and sulphur with a sulfonylating agent in the presence

of a base;

(I) for the preparation of compounds of formula I wherein R? is Ré substituted by —
NH-C(=0O)-NH-R7, where R is as defined in claim 1, reacting a comp ound of formula
Xlle



H2N-R7 XI1g where R7 is as defined in claim1; and
(ii) renoving any protecting groups and recovering the

W(?e(mmomm compound of forrmula la in free or BEI/EP2005/011344
orm 109
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N AN
N
¢ I
~
R

S 2,
N -

HO OH

where R? and R2 are as defined in claim 1 and Réisa S- or 6-membered heterocyclic
ring containing at least one ring heteroatom selected from the group consisting of
nitrogen, oxygen and sulphur, substituted at one posi tion by amino, with either a

compound of formula Xa

O
T—IC——H-—R7 Xa
or a compound of formula XIa
0=C=N—R’ Xia

wherein T is Ce-Cio-aryloxy or a S- or 6-membered h eterocyclic ring containing at least
one ring heteroatom selected from the group consisting of nitrogen, oxygen and

sulphur and R8is as defined in claim 1;

(J) for the preparation of compounds of formula I wherein R? is RS substituted by
-NH-C(=0)-NH-R7, where R is as defined in claim 1, reacting a compound of
formula XIId or XIle or a protected form thereof
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where R1, R2 are RS are as defined in claim 1 and T is Cs-Cro-aryloxy or a S- or 6-
membered heterocyclic ring containing at least one ring heteroatom selected from the
group consisting of nitrogen, oxygen and sulphur, with a compound of formula XIIf

k} XIif
RSd/ \R3e

and R34 and R3 together form a 5- or 6-membered N-heterocyclic ring containing at
least one ring heteroatom selected from the group consisting of nitrogen, oxygen and
sulphur, said 5- or 6-membered heter ocyclic ring being optionally substituted by halo,
cyano, oxo, hydroxy, carboxy, amino, nitro, Ci-Cs-alkyl, Ci-Cs-alkylsulfonyl,
aminocarbonyl, C1-Cs-alkylcarbonyl, Ci-Cs-alkoxy optionally substituted by
aminocarbonyl, or a 5- or 6-membered heterocyclic ring containing at least one ring

heteroatom selected from the group consisting of nitrogen, oxygen and sulphur; or

(K) for the preparation of compounds of formula I wherein R? is R¢ substituted by
_NH-C(=0)-NH-R7, where R7 is as hereinbefore defined, reacting a compound of
formula XIId or Xlle, where R!, R2 are RS are as defined in claim 1 and T is Ce-Cio-
aryloxy or a 5- or 6-membered heterocyclic ring containing at least one ring
heteroatom selected from the group consisting of nitrogen, oxygen and sulphur, with a
compound of formula XIIg

H,N—R’ Xlig

where R7 is as defined in claim 1; and

removing any protecting groups and recovering the resultant compound of formula Ia

in free or salt form.



